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Abstract

A multiple probe design across participants was used to evaluate the effectiveness of progressive
time delay (PTD) during small group instruction to teach social problem-solving to preschoolers
and to assess generalization to novel contexts. PTD was used to teach children to both name and
use a variety of problem-solving solutions. Target participants, all of whom exhibited challenging
behavior or were at risk for social skill deficits, were paired with a typically developing peer
for small group instructional sessions. During sessions, children were presented with scenarios
involving simple social problems and were asked, “What could you do?” After naming an
appropriate solution, participants were prompted to use the solution. Results indicate the use
of PTD during small group instruction was effective for teaching social problem-solving to
preschoolers, generalized to novel contexts and maintained following the withdrawal of the
intervention. Limitations, areas for future research, and implications for practice are discussed.
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Social-emotional development during the early childhood years is related to children’s later
relationships, academic success, and overall quality of life (Strain & Timm, 2001; Whitted,
2011). Social problem-solving, a core social-emotional skill, is a cognitive-behavioral process
in which a child works to identify or create effective solutions for social problems encountered
in everyday life (D’Zurilla et al., 2004). The ability to solve social problems creates increased
opportunities for children to form peer relationships. Problem-solving is correlated with con-
flict resolution and empathy, which are important aspects of social-emotional development
(Bernard-Opitz et al., 2001).

There is growing concern about the number of children who exhibit challenging behavior and/
or have deficits in social-emotional development in preschool settings (Holtz et al., 2015).
Children who engage in challenging behavior often have fewer positive interactions with peers,
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because peers may avoid interactions that could result in challenging behavior (Joseph & Strain,
2010). Children with social skill deficits often use inappropriate solutions, like challenging
behavior or social withdrawal, to attempt to resolve social conflicts (Bernard-Opitz et al., 2001).
This leads to social skill deficits that may result in lower peer acceptance rates, later expulsion
from school, dropping out of school, and juvenile criminality (Parker & Asher, 1987). Because
difficulties in social problem-solving are more difficult to resolve as children get older (Joseph &
Strain, 2010), there is a need to intervene early to prevent future problems.

There is a limited number of studies that focused specifically on teaching social problem-
solving skills to preschool children using designs that allow an evaluation of the problem-
solving intervention separate from other aspects of the curriculum or intervention. These studies
have used single-case designs. Hune and Nelson (2002) conducted a study in which children
displaying high levels of aggressive behavior, aged 3 to 4 years old, were taught problem-
solving steps in a small group setting using direct instruction. While the data indicated improve-
ments in children’s prosocial behaviors and aggressive behaviors, the study used a series of A-B
designs which precluded the demonstration of a function relation. Hune and Nelson recom-
mended future studies include a plan for generalization of the skills to ongoing classroom activi-
ties, as some of the participants’ aggressive behaviors were higher in generalization contexts
when compared with intervention contexts. Vandelaar (2017) conducted a study using progres-
sive time delay (PTD; J. Ledford et al., 2019) to teach preschoolers with social skills deficits,
including a participant diagnosed with autism and a participant diagnosed with down syndrome,
to name solutions to common social problems. The results indicated children learned to name
the solutions; however, additional intervention was required for the children to use the solutions
in the generalization setting.

While research on social problem-solving in young children provides initial evidence that
young children can be taught problem-solving skills, the findings are limited in a number of
important ways. First, in one study (Hune & Nelson, 2002), the description of the independent
variable was limited, and there was no evidence the intervention had been implemented with
fidelity. Furthermore, the design did not allow for the demonstration of a functional relation.
Second, generalization has not consistently been measured and when it was measured, there was
limited evidence that the intervention resulted in generalized outcomes (Hune & Nelson, 2002;
Vandelaar, 2017). Given the critical need for children to solve social problems in their everyday
interactions with peers, it is important that these interventions result in the generalized use of the
problem-solving skills.

Small group instruction offers one context for teaching social problem-solving skills. Small
group instruction has been effective for teaching young children to read sight words, engage in
social interactions, and answer questions, and these skills have generalized to novel contexts (J. R.
Ledford etal., 2012; J. R. Ledford & Wolery, 2013). Small group direct instruction involves teach-
ing more than one student at a time and may lead to an increase in opportunities for social interac-
tions and learning. In a review of 47 studies, J. R. Ledford and colleagues (2012) found that the
use of prompting procedures during small group direct instruction was not only effective for
acquisition of new skills, but also for generalization and maintenance of behaviors taught during
small group direct instruction. In addition, children consistently learned skills taught to their peers
(J. R. Ledford et al., 2012). J. R. Ledford and Wolery (2013) conducted a study that showed the
use of PTD with preschoolers in a small group setting to be effective for teaching children to
expressively name words and colors. The intervention was designed to include peers, and gener-
alization was demonstrated as target children were observed sharing with different peers in differ-
ent settings (J. R. Ledford & Wolery, 2013). No research has been conducted on the use of small
group direct instruction to teach social problem-solving skills to preschool-aged children. While
some curriculum studies include small group problem-solving activities, it is not possible to iso-
late the effects of those activities from the effects of other aspects of the curriculum.
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Small group instruction is effective when it involves the use of systematic instructional strate-
gies. One instructional strategy that has been used to teach social skills (e.g., peer imitation,
social problem-solving) to preschool-age children is PTD (Francis et al., 2020; Sweeney et al.,
2018; Vandelaar, 2017). PTD is a systematic prompting procedure that is efficient and effective
for teaching discrete skills (J. Ledford et al., 2019). PTD utilizes prompts to relay information
about how to correctly perform the target behavior. PTD uses a trial sequence, in which the
stimulus is presented and a task direction is given followed by a delay, beginning with 0 s and
increasing following correct responding. The controlling prompt is delivered after the delay
interval if the student does not provide a correct response. The steps for PTD include gaining the
child’s attention, delivering the task direction, waiting for the child to respond, delivering the
controlling prompt, and giving a consequence (J. R. Ledford et al., 2016). Reinforcement is pro-
vided after the child’s correct response to increase the likelihood the behavior will happen again
in the future. In addition to Vandelaar’s (2017) study which used PTD to teach social problem-
solving skills, PTD has been used in several studies to teach peer imitation to preschoolers with
disabilities within a small group play context (Francis et al., 2020; Sweeney et al., 2018; Venn
et al., 1993). PTD trials, delivered by researchers (Francis et al., 2020; Sweeney et al., 2018) or
teachers (Venn et al., 1993) were embedded into play activities with small groups of children.
Data from these studies indicate PTD is an effective and efficient procedure for teaching social
skills to preschool-age children.

There is a need for research on teaching children to use problem-solving solutions and to
generalize those solutions to ongoing classroom activities where children are interacting with
their peers. The purpose of the current study was to evaluate the effectiveness of PTD during
small group direct instruction to teach social problem-solving skills and to assess generalization
to novel contexts. The research questions were as follows:

Research Question 1: Does the use of PTD during small group instruction increase the num-
ber of correctly named problem-solving solutions for preschoolers with social skill deficits?
Research Question 2: Does the use of PTD during small group instruction increase the num-
ber of correctly used problem-solving solutions for preschoolers with social skill deficits?
Research Question 3: Do the problem-solving skills taught using PTD during small group
instruction generalize to novel contexts?

Research Question 4: Do ratings of participants’ social problem-solving skills, provided by
naive raters, differ between pre- and postintervention conditions?

Method

Participants and Implementers

After the study was approved by the University’s Institutional Review Board, subjects were
recruited from an inclusive early childhood program. Four target participants and six confeder-
ates between the ages of 37 and 55 months were included in the study. Each target participant was
paired with one typically developing confederate during each small group instruction session. To
avoid missing sessions due to absences, confederate-target participant pairs rotated throughout
the study with all confederates working with all target participants at least once. See Table 1 for
demographic information about target participants and the confederates. To be included in this
study, target participants had to (a) score above average on the problem behavior domain and/or
below average on the social skills domain of the Social Skills Improvement System Rating Scale
(SSIS; Gresham & Elliott, 2008); (b) be able to repeat a verbal model; (c) be able to sit and attend
for at least 15 min; (d) produce verbal communication; (¢) independently move around the class-
room; and (f) follow verbal directions. The exclusion criteria for target participants were that they
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Table I. Target Participants’ and Confederates’ Demographics.

Demographics Age Gender Race Diagnosis
Jason® 46 months Male Caucasian At-risk for developmental delay
Seth? 46 months Male Caucasian No diagnosis

Woade? 42 months Male Caucasian No diagnosis

Ella* 37 months Female Caucasian No diagnosis

Ryder 48 months Male Caucasian No diagnosis

Penny 55 months Female Caucasian No diagnosis

Chad 53 months Male Caucasian No diagnosis

Allie 55 months Female Caucasian No diagnosis
Winston 40 months Male Caucasian No diagnosis

Rose 39 months Female Caucasian No diagnosis

*Target participant.

(a) had two or more positive two-word utterances with a peer during center time during a 15-min
observation; and (b) had two or more absences per month in the 3 months prior to when they were
recruited. With the exception of the SSIS, all inclusion and exclusion criteria for target partici-
pants were measured and verified using teacher report and/or direct observation. The Mullen
Scales of Early Learning (Mullen, 1995) were administered to all participants to provide descrip-
tive information on their developmental levels at the beginning of the study. See Table S1 in
Supplemental Materials for the results of the Mullen Scales of Early Learning.

The primary researcher, first author, was a master’s student studying early childhood special
education and applied behavior analysis and conducted the majority (i.c., 84.1%) of study ses-
sions. Two additional implementers, a doctoral student and a master’s student, both studying
early childhood special education, conducted 2.3% and 13.6% of the sessions, respectively. All
implementers were trained on study protocols and procedural fidelity by the first author.

Settings

The study was conducted in an inclusive university-based preschool in a southeastern state. The
researchers conducted baseline, intervention, and maintenance sessions during center time in a
play center for one participant (i.e., Seth) and in a play center in an empty classroom for the other
three participants. These locations were selected based on teacher preference. The small group
setting included the researcher, the target participant, and one confederate at a child-sized table.
Generalization sessions were conducted by the researcher during center time, with the target
participants and confederates playing in classroom centers (e.g., block center, art table, library).

Materials

Each target participant had their own set of scenario cards that were individualized based on
teacher report. See Figure 1 for example scenario cards. During intervention sessions, laminated
solution cards were available (see Figure 2). A handheld video camera and tripod were used to
record sessions, and data were collected on a data collection sheet.

Response Definitions and Measurement Systems

There were two dependent variables: (a) naming problem-solving solutions and (b) using prob-
lem-solving solutions. The primary dependent variable was naming problem-solving solutions
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Acquiring a wanted object:

Stopping an unwanted behavior:

You want to play with the baby doll,
but is playing with the only
one. What could you do?

You're in the dramatic play center and
keeps poking you. What could
you do?

is using the red marker and you

You're building a tower, but

keeps coming over and knocking it

have a yellow marker. If you want to
down. What could you do?

use the red marker, what could you do?

You want to color a picture, but
keeps taking all of the crayons and
won’t give you any. What could you
do?

You're reading a book and is
acting it out with puppets. You want to
play with the puppets now. What could
you do?

has all of the Legos and you

You're playing kitchen and cooking
want more. What could you do?

food, but keeps taking all of the
food so that you can’t eat it. What
could you do?

Figure |. Problem-solving scenario cards.
Note. Blanks on scenario cards were changed to the name of the confederate in each small group. These scenario
cards were adapted from Green (2013).

and was used to make all experimental decisions. Naming problem-solving solutions was defined
as a correct verbal response to the problem read on the scenario card. The solutions could be said
verbally using exact words (e.g., saying, “Please stop”) or synonyms of the words (e.g., “Set a
timer” instead of “Get a timer”). The solutions could be said in reverse order (saying, “Stop,
please” instead of “Please stop”). Nonexamples included naming the solution while also engag-
ing in challenging behavior (e.g., asking to play together while hitting a peer) or naming a solu-
tion that was not an appropriate solution to the social problem (e.g., saying, “Let’s trade” when
there was only one toy present).

The second dependent variable was using problem-solving solutions, defined as using a
correct solution to a social problem (D’Zurilla et al., 2004). Some solutions involved the use
of verbal statements (e.g., saying, “Please stop”), and those solutions required the use of the
phrase or an acceptable variation (e.g., as defined above) that was directed toward the confed-
erate. Some solutions did not require verbal statements (e.g., get a timer), and those solutions
were scored as correct if the participant engaged in the action, with or without a corresponding
verbal description.
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| - J
Find a new place to play
Get a Timer
Geta different one Play witha different
friend

Figure 2. Problem-solving solution cards.
Note. These solution cards were adapted from Green (2013).

The researcher used trial-based event recording to collect data on both dependent variables (J.
R. Ledford et al., 2018). Data were collected on a PTD Data Collection Sheet (adapted from J. R.
Ledford et al., 2016). There were four possible responses for the dependent variables following
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the task directive: unprompted correct (UPC), prompted correct (PC), unprompted error (UPE),
and prompted error (PE). A response was marked as UPC if the participant responded with a cor-
rect response after the task directive was given and before the controlling prompt was delivered
(i.e., 0s, 2s, 4s). A response was marked as PC if the participant responded with a correct response
after the controlling prompt was delivered. A response was counted as UPE when the participant
gave an incorrect response or did not respond after the task directive was given. A PE was marked
when the participant gave an incorrect response or did not respond after the controlling prompt
was given following the specific time delay (i.e., Os, 2s, 4s) or said incorrectly at the same time
as the researcher.

Interobserver Agreement

Interobserver agreement (IOA) was calculated for both dependent variables to compare the data
collected from the videos by the primary researcher and a secondary coder. IOA was calculated
on at least 33% of randomly selected sessions in each condition (i.e., baseline, intervention, gen-
eralization, and maintenance) and for each target participant. IOA was calculated using the point-
by-point agreement method (J. R. Ledford et al., 2018). Three coders collected data: a primary
coder, the first author; and two secondary coders, a master’s student in early childhood special
education and an undergraduate student in psychology. The primary coder trained the secondary
coders on the operational definitions and reviewed examples and nonexamples of the two depen-
dent variables. The primary researcher taught the secondary coders the PTD prompting proce-
dure and how to use the PTD Data Collection Sheet (adapted from J. R. Ledford et al., 2016). The
secondary coders then practiced coding data together with the primary researcher and discussed
discrepancies as they arose. The secondary coders then coded videos on their own, and their
scores were compared with the primary researcher until they had at least three consecutive ses-
sions of 90% or greater agreement. Data on IOA for naming and using problem-solving solutions
during all conditions and participants are provided in Table S2 in Supplemental Materials.
Naming solutions had an average IOA of 99.5%, and using solutions had an average IOA of 98%
across all participants and conditions.

Experimental Design

The researcher used a multiple probe design (days) across participants to evaluate the effective-
ness of using PTD during small group to teach children to name problem-solving solutions (Gast
etal., 2018). This design was chosen over a reversal design (i.e., A-B-A-B) or comparison design
(e.g., ATD, AATD) because naming and using problem-solving solutions are non-reversible
behaviors, and the study was not comparing interventions, respectively. The multiple probe
design controls for common threats to internal validity such as history and maturation by collect-
ing frequent baseline and intervention data and having the potential to demonstrate consistent
change between conditions across tiers (i.e., participants) (Gast et al., 2018). In this study, the
intervention, PTD used to teach naming and using of problem-solving solutions, was introduced
in a time-lagged manner across participants.

Procedures

This study had four conditions: baseline, intervention, generalization, and maintenance. The
researcher implemented the intervention with the first participant after baseline data were stable
across participants. The researcher then implemented the intervention with the participant in the
subsequent tier after the data in the previous tier stabilized, and the participant assigned to the
previous tier reached mastery criterion (i.e., an average of 90% correct responses across three
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consecutive sessions). The procedures were applied to both the target participant and the confed-
erate, and both will be referred to in the procedures section as the participant unless the proce-
dures for the target child and peer were different.

Baseline. Baseline sessions had six trials on the problem-solving scenarios and lasted approxi-
mately 5 to 10 min. The researcher directed at least four trials toward the target participant and at
least two trials toward the confederate in the small group. The researcher interspersed trials for
the confederate by reading different problem-solving scenarios that required different problem-
solving solutions then the target participant (e.g., target participant was taught solutions to acquire
an object and confederate was taught solutions to stop a peer’s challenging behaviors). During
baseline conditions, the peers were sitting at a table next to each other. The researcher first
ensured that the participant was attending (e.g., looking at researcher, quiet voice, sitting in seat).
The researcher then read one of the scenario cards (see Figure 1) to the participant and provided
the task directive, “What could you do?” The researcher waited 4 s for the participant to answer
the task directive. If the participant did not answer, the researcher conducted the next trial. If the
participant answered incorrectly, the researcher ignored the response and continued to the next
trial. If the participant named the correct problem-solving solution, the researcher gave positive
feedback and asked the participant to use the solution (e.g., “Nice job, show me how to get a
timer”). The researcher waited 4 s for the participant to begin using the solution. The researcher
followed the same steps listed above following the task directive of “show me how to (insert
solution stated).” The researcher stood where she could block any problem behavior that occurred
and redirected the participant to use the problem-solving solution. If the participant used the solu-
tion correctly, the researcher gave positive feedback (e.g., “Great job”). If the participant did not
respond or responded incorrectly, the researcher ignored the response and continued to the next
trial. Across conditions, opportunities to use the problem-solving solutions were contingent upon
a correct response of naming the problem-solving solution; thus, there were no opportunities dur-
ing baseline.

Intervention. During intervention, the researcher used PTD to teach both naming and using prob-
lem-solving solutions. The intervention sessions included 12 trials and lasted approximately 10
to 20 min. The researcher directed eight trials toward the target participant and four trials toward
the confederate in the small group setting. The researcher systematically determined when the
target participant moved to the next delay interval (e.g., 2s, 4s) after the target participant
responded with unprompted corrects or prompted corrects at 100% for two consecutive sessions.
Following a correct response, in addition to positive feedback (e.g., “Great job”) which was also
provided during baseline sessions, participants were given predetermined reinforcers (e.g., stick-
ers, small fidget toys). The reinforcers were chosen based on teacher report and direct observa-
tion. Following each trial, the researcher marked the participant’s responses on the PTD data
collection sheet. The same PTD data collection sheet was used for both dependent variables.

Naming problem-solving solutions (Trial Part I). During the intervention condition, the researcher
used PTD to teach each participant to name solutions. See Figure 3 for a flowchart depicting the
steps of PTD for naming problem-solving solutions. The researcher first ensured that the partici-
pant was attending (e.g., looking at researcher, quiet voice, sitting in seat). If the participant was
not attending, the researcher gave a cue to the participant about how to attend (e.g., say, “Look
at me”). The researcher then read one of the scenario cards (see Figure 1) to the participant and
asked the task directive, “What could you do?” The researcher waited the predetermined wait
interval (e.g., Os, 2s, 4s) for the participant to respond to the task directive. The researcher’s next
step was based on how the participant responded to the task directive. If the participant did not
answer during the predetermined wait interval, the researcher delivered the controlling prompt.
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Give task
direction
|
Waitinterval
(0s, 2s, ords) !f
mcorrect,
If correct, R Fe————— deliver
deliver E ! error
praise . IfNR, (S correction
deliver
E controlling
! prompt
IfUPC is thesame -
solutionastwo | |  |ecmmmeeaaa- . If incorrect
othertrials in the ' or NR,
session, deliver If correct, (S deliver error
feedback and ask deliver correction
e tey
If first correct
Wait interval response of
(0s, 2s, or 4s) solution in
, T trial, deliver
| ) praise
. If T
lfc.o rrect, incorrect, Give task
dc")"" deliver direction
prause error L
correction Waitinterval
(0s, 2s, or4s) If
If correct, [ " = incomrect,
deliver |ececaaand ! IfNR, e — 4 deliver
praise deliver error
controlling correction
prompt
----------- )
H If incorrect
If correct, *---1 orNR,
deliver deliver error
praise correction

Figure 3. Flowchart of PTD procedures for naming and using problem-solving solutions.
Note. PTD = progressive time delay; UPC = unprompted correct responses; NR = no response.

The controlling prompt was a verbal model of the problem-solving solution while gesturing to
the corresponding solution card (e.g., “Say please stop” while showing visual card). If the partici-
pant answered incorrectly, the researcher delivered an error correction (e.g., “No, but you could
find a new place to play”). The researcher then moved to the next trial. If the participant named a
problem-solving solution that did not fit the scenario, the researcher delivered feedback by nam-
ing a correct solution (e.g., “You could find a new place to play if your friend knocked down your
tower”). If the participant answered correctly with a solution already stated twice in the session,
the researcher delivered positive feedback (e.g., “That’s right”), and said, “What else could you
do?” and followed the PTD prompting procedure described above. If the participant answered
correctly, the researcher delivered positive feedback (e.g., “That’s right, you could trade™) and
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the predetermined reinforcer. The researcher showed a visual solution card (see Figure 2) when
the name of the problem-solving solution was stated.

Using problem-solving solutions (Trial Part 2). The researcher systematically provided oppor-
tunities to use the solution each time the child correctly named a solution. Trials for using
the solutions were conducted following the child correctly naming the solution (e.g., at most
four opportunities in a session). When the participant named a correct solution, the researcher
gave a task directive to use the solution (e.g., “Show me how to trade”). The researcher used
PTD to teach the target participant how to use the solution in the classroom with the materi-
als described in the scenario card (e.g., crayons, toy trucks). See Figure 3 for a flowchart of
PTD steps for using the solutions. The researcher systematically determined when to increase
the delay interval based on the target participant’s responding to trials for naming solutions
(i.e., 100% unprompted corrects and prompted corrects across two sessions). After delivering
the task directive, the researcher waited the predetermined delay interval. If the participant
did not respond, the researcher delivered the controlling prompt, a hand-over-hand physical
prompt to guide the participant to use the solution if the solution required the student to emit
a behavior other than a verbal response (i.e., get a timer, ignore, find a new place to play, play
with a different friend, get a different one). If the solution required a verbal response, the con-
trolling prompt was a verbal model of the solution (i.e., “Say, please stop”). If the participant
used the solution incorrectly, the researcher delivered error correction (e.g., “Remember wait,
and I’ll help you”). If the participant used the solution correctly, the researcher gave positive
feedback and the predetermined reinforcer.

Individual modifications. One participant (i.e., Jason) had variable responding and required indi-
vidual modifications. The first modification was the addition of a visual board at Session 17. The
visual board had four solutions displayed in an array (e.g., trade, get a timer, get a different one,
play together). The visual solution cards were the same solution cards used during intervention.
The researcher conducted the intervention sessions following the same procedures; however, the
participant had the visual board in front of him to reference when responding to the task directive.

When Jason did not respond to the visual board, the researcher added a token board and
decreased the number of trials from eight to four per session beginning at Session 28. Jason was
asked the same scenarios, but only one trial per solution was presented. This was visually repre-
sented for Jason on a token board. Jason received one reinforcer at the end of the session (e.g.,
Minnie Mouse video, letter stickers) and verbal feedback following each trial to increase the
likelihood of responding.

Generalization. The target participants’ confederates were taught how to engage in the behaviors
that required a solution (e.g., knocking down a tower the target participant was building, taking
a toy truck away from the target participant). These behaviors were different than the scenarios
and materials used during the intervention condition. The researcher told the confederate to
engage in a specific behavior that would require the use of a solution by the target participant
(e.g., “Go up to Jason and take the truck out of his hand”). The researcher stood in an appropriate
place to block any problem behavior that occurred. The target participant was given 4 s to
respond. If the target participant did not respond or did not start to use a solution within 4 s, it was
counted as an incorrect behavior. If the target participant used a correct solution, the researcher
delivered positive feedback to the target participant and delivered the predetermined reinforcer.
The researcher conducted four trials in each generalization session. Generalization sessions
lasted approximately 10 min and occurred in the target participants’ classroom during center
time. The researcher conducted generalization probes for 20% of sessions in each condition
across participants.
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Maintenance. The procedures for the maintenance sessions were the same as those used in base-
line sessions. Maintenance sessions occurred for each participant 2, 3, and 4 weeks after the tar-
get participant reached mastery criterion in the intervention condition.

Procedural Fidelity

Procedural fidelity (PF) was coded from video recordings of baseline, intervention, generaliza-
tion, and maintenance sessions. PF data were collected for a minimum of 33% of randomly
selected sessions across all conditions and participants. The coders marked the occurrence or
nonoccurrence of the behavior. If the behavior did not occur because it was not supposed to (e.g.,
controlling prompt delivered in baseline, error correction in intervention if the student responded
correctly) the coders marked NA. PF during PTD sessions was collected by trial with set-up
variables (e.g., correct materials present), contextual variables (e.g., target participant and con-
federate sitting across from implementer at a child-sized table), and completion behaviors (e.g.,
session ended with “thank you for playing with me”) measured once for each session. PF data
were calculated by dividing the number of correctly implemented steps by the number of cor-
rectly implemented steps plus the number of errors and multiplying by 100. During generaliza-
tion sessions, the coders collected PF data on whether the confederate engaged in a behavior that
would require the target participant to use a solution. Results for PF data during all conditions are
provided in Table S3 in Supplemental Materials. Naming solutions had an average PF of 99.5%
and using solutions had an average PF of 99%.

Social Validity

Social validity was measured using three different procedures to assess the goals, methods, and
outcomes of the study. The first procedure involved naive ratings. Ten master’s students in an
early childhood special education teacher training program, naive to the purpose of the study,
were shown four pairs of 1-min video clips. Each pair included one randomly selected preinter-
vention generalization session and one randomly selected postintervention generalization ses-
sion. Raters were asked to select the clip in each pair which showed the target participant using
a more appropriate problem-solving solution.

The other procedures involved asking teachers to complete one of two questionnaires. The
researcher gave the first questionnaire to 10 preservice teachers in an early childhood special
education program who were not part of the study. The teachers ranked, on a scale from 1 to 4, 1
being “very unlikely” and 4 being “very likely,” how likely they were to teach the problem-
solving solutions (e.g., acquiring a wanted object and stopping unwanted behavior) in their class-
room. The teachers also ranked, on a scale from 1 to 3, 1 being “unlikely,” “unimportant,” and
“not feasible” and 3 being “likely,” “important,” and “feasible,” how likely they would be to
implement an intervention to teach problem-solving in their classroom, how important it is to
teach problem-solving in the classroom and how feasible it is to teach problem-solving in the
classroom. The second questionnaire was given to the target participants’ teachers. This question-
naire asked the teachers if they saw a positive behavior change for the target participant.

Results

Naming Solutions

Visual analysis was used to examine the effects of the intervention on the primary dependent
variable, naming solutions (see Figure 4), for all four participants. The researcher used formative
and summative visual analysis to analyze the data and made phase change decisions throughout
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Figure 4. Naming problem-solving solutions.

Note. Percent correct responses for naming problem-solving solutions (line graph) and number of different solutions
named (bar graph) are shown. BL = baseline; PTD = progressive time delay; UPC = unprompted correct responses;
PC = prompted correct responses.

the study. The level, trend, and variability of data were analyzed within each condition. The

immediacy and consistency of change and the overlap in data were analyzed across conditions.
For Jason, baseline data were low and stable with zero correct responding. At the onset of the

intervention condition, Jason’s prompted correct responding immediately increased for two
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sessions before decreasing to 50% or lower for three consecutive sessions following the move to
a 2 s delay. Because of inconsistent responding, the researcher returned to a 0 s delay after six
intervention sessions. Jason’s prompted correct responses immediately increased to 88% fol-
lowed by three sessions at 100% prompted correct responding. The researcher then moved to a 2
s delay again after Session 13. Jason’s unprompted correct responding increased for three ses-
sions and then had a decreasing trend. The researcher conducted a mini lesson with Jason before
Intervention Sessions 14, 15, and 16 to explain when it was appropriate to use the solution “trade”
as Jason consistently responded with “trade” when trade was not an acceptable solution (e.g.,
only one baby doll). Based on the decreasing trend for unprompted correct responding, the
researcher added a visual board for Jason at Intervention Session 17. Following the use of the
visual board, unprompted correct responding decreased to 25%, and the data were variable.
Following the decreasing trend in unprompted correct responding, the researcher implemented a
token board and decreased the number of trials from eight to four at Intervention Session 25.
Following the addition of the token board and visual board, Jason’s unprompted correct respond-
ing increased to 75% and continued with an increasing trend until mastery criterion (i.e., average
of 90% UPC responding across three consecutive sessions) was reached after 29 intervention
sessions. There was high variability in his responding. During intervention, Jason named three to
four different solutions per session. During the maintenance condition, Jason’s unprompted cor-
rect responding was at 100%.

For Wade, Seth, and Ella, data were at 0% correct responding throughout the baseline con-
dition. When the intervention was introduced, they had an immediate increase in prompted
correct responses. Following the move to a 2 s delay, their unprompted correct responses had
an increasing trend until mastery criterion was reached after eight (i.e., Ella) or nine (i.e.,
Wade and Seth) intervention sessions. There was low variability in their responding. During
intervention, they used one to four different solutions per session. For Ella, the number of
different problem-solving solutions named reduced to one solution per session as she named
the same correct problem-solving solution for each scenario. During the maintenance condi-
tion, their unprompted correct responding remained high and stable. Based on their data, there
was a functional relation between the use of PTD in small groups and target participant’s
naming solutions.

Using Solutions

For the secondary dependent variable, using solutions (see Figure 5), Jason’s baseline data
were low and stable at 0% correct responding. Following the introduction of the interven-
tion, Jason had an immediate increase to 100% prompted correct responding. Following the
move to a 2 s delay, Jason’s prompted correct responding decreased. Because his prompted
correct responding to naming solutions (i.e., the primary dependent variable used to make
experimental decisions) also decreased, the researcher returned to a 0 s delay. Jason’s
unprompted correct responses for using solutions were variable until Session 13 of interven-
tion. The delay interval was increased to 2 s following Session 13 and Jason’s UPC respond-
ing remained high following the increase in the delay interval. During intervention, Jason
used between one and four solutions per session. During the maintenance condition, Jason’s
unprompted correct responding was at 100% correct.

For Wade, Seth, and Ella, baseline data were at 0% correct responding. Once the interven-
tion was introduced, they had an immediate increase in prompted correct responding. Following
the move to a 2 s delay, their unprompted correct responding had an increasing trend until
mastery criterion was reached. There was low variability in their responding. During interven-
tion, they used one to four solutions per session. For Ella, the percent correct responses of
using problem-solving solutions remained high, even as the number of different solutions she
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Figure 5. Using problem-solving solutions.

Note. Percent correct responses for using problem-solving solutions (line graph) and number of different solutions
used (bar graph) are shown. Triangles indicate generalization data. BL = baseline; PTD = progressive time delay; UPC
= unprompted correct responses; PC = prompted correct responses.

used decreased to one, as she correctly used the one solution she named during each trial.
During the maintenance condition, their unprompted correct responding was high and stable.
Based on their data, there was a functional relation between the use of PTD in small groups and
target participant’s using solutions.
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Generalization

Generalization data are graphed on Figure 5. Generalization data were collected only for using
problem-solving solutions as using problem-solving solutions in a natural context is the ultimate
goal. For Jason during the baseline condition, data were at 0% for using problem-solving solu-
tions. Once intervention was implemented, there was an increasing trend but not an immediate
change in level. Jason’s unprompted correct responding during generalization sessions increased
to 75% during maintenance.

For Wade, Seth, and Ella, during the baseline condition, all generalization data points were at
0% for using problem-solving solutions. There was an immediate change following the introduc-
tion of the intervention for correct responding. There was no overlap between the baseline and
intervention conditions. During the maintenance condition, their correct responding increased to
75% (i.e., Wade and Ella) or 100% (i.e., Seth).

Social Validity

Social validity was measured via naive ratings and questionnaires. When shown pairs of video
clips from pre- and postintervention generalization sessions and asked to choose the clip in
which the target participant used a more appropriate problem-solving solution, naive raters
selected the postintervention clip on average 88% of the time. This indicates the target partici-
pants were more likely to use an appropriate solution after the intervention than prior to the
intervention. In a second measure of social validity, preservice teachers unfamiliar with the
purpose of the study rated how likely they were, on a scale of 1 to 4, with 1 being, “not likely,”
to teach specific solutions in their own classrooms. All of the solutions used in the present
study received an average rating of 3.1 or higher (range 3.1-4). The highest rated solution to
stop an unwanted behavior was, “Say, please stop” (average rating of 3.9) and the highest rated
solution to acquire a wanted object was “play together” (average rating of 4). See Table 2 for
complete results. In addition, all raters indicated they would be likely to implement an inter-
vention to teach problem-solving skills and indicated that it was important and feasible to teach
social problem-solving in the classroom.

The final measure of social validity was completed by the target participants’ teachers. All
teachers reported seeing their students use a problem-solving strategy to stop an unwanted behav-
ior and/or acquire wanted objects in the classroom. The teachers reported that the most com-
monly used solution was to, “Say, please stop.” Results showed that both teachers saw change in
target participant’s behavior in the classroom. One teacher reported, “This program has been
wonderful for Wade. His behavior has been night and day compared to before the study.”

Summary

A functional relation was present for naming problem-solving solutions and using problem-solv-
ing solutions as there were three demonstrations of effect. For three target participants, there was
an immediate and consistent change in trend and level from the baseline condition to the inter-
vention condition. PTD was effective for teaching naming problem-solving solutions and for
teaching using problem-solving solutions to preschoolers with social skill deficits. There was
evidence of generalization and maintenance for all target participants.

Discussion

Overall, the PTD intervention resulted in an increase in correctly naming and using problem-
solving solutions. All target participants displayed low and stable levels of naming and using
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problem-solving solutions in baseline. After the intervention was introduced, there was an
immediate increase in correct responding for both naming and using problem-solving solutions,
and there was an increasing trend until mastery criteria was reached for three of the four target
participants. With individual modifications (e.g., visual board and token board), there was also
an increase in Jason’s naming and using problem-solving solutions. A functional relation was
present for both naming and using problem-solving solutions for three of the target participants.
All four target participants maintained both naming and using problem-solving solutions 2, 3,
and 4 weeks following intervention. These findings provide support for PTD as an evidence-
based practice.

The target participants had a range of developmental levels as measured by the Mullen Scales
of Early Learning scores. All target participants scored average or above average on the expres-
sive language domain. However, on the receptive language domain, Jason scored below average
while the other three participants scored average or above average. This could explain why Jason
needed individual modifications including the visual board. The individual modifications made
for Jason were consistent with supports needed by a child with receptive language delays.

Problem-solving is a core social-emotional skill that may result in improved social interac-
tions and competence (Walker et al., 2013). Problem-solving helps children engage in more
appropriate behaviors as alternatives to problem behavior (Barnes et al., 2018). Children who
engage in challenging behavior often have limited problem-solving skills. An inclusion criterion
for the target participants in the current study included students scoring above average on the
problem behavior domain and/or below average on the social skills domain of the SSIS. One
target participant (i.e., Wade) scored above average and the other three target participants scored
well-above average on the problem behavior domain. None of the participants were able to name
or use a problem-solving solution in the baseline condition, indicating a possible correlation
between limited problem-solving skills and higher levels of reported problem behavior.

There is limited evidence in previous research that children can generalize problem-solving
skills from the intervention context (e.g., small group instruction) to a more natural context
(e.g., free play) (Hune & Nelson, 2002; Vandelaar, 2017). The current study contributes to the
literature by demonstrating not only that PTD delivered in a small group setting was effective
for teaching children to name and use problem-solving solutions but also that children general-
ized the use of problem-solving solutions to a naturalistic context (e.g., center time). There was
anecdotal use of observational learning as the teachers reported that the confederates named the
problem-solving solutions taught to their peer. For example, Jason was taught solutions to
acquire wanted objects and Penny was taught solutions to stop an unwanted behavior. Penny
was then paired with Wade and asked to name solutions for acquiring wanted objects. Penny
named the solutions that were originally taught to Jason, even though she was never directly
taught those solutions. Future research should include a more systematic evaluation of observa-
tional learning.

In the current study, the researcher programmed for generalization from the beginning of the
study in a number of ways. First, the researcher individualized the participants’ intervention by
selecting scenario cards that aligned with each target participants’ preferences about toys and
materials. Second, the researcher utilized materials already found in the target participants’ class-
room, so the participants were familiar with the materials. Third, the small group setting was
designed to promote generalization as the use of the peer confederate helped to create more
realistic problem-solving scenarios for the target participant. Following the naming of the solu-
tion, the participants were asked to use the problem-solving solution they just named (i.e., Trial
Part 2). This gave participants practice using the solutions with the peer confederate and class-
room materials, creating a more naturalistic practice opportunity. Finally, it is interesting to note
that the one child (i.e., Seth) who showed slightly higher levels of generalization (i.e., general-
ized 100% during the maintenance condition, while the other three participants generalized 75%
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during the maintenance condition) was the target participant whose sessions were implemented
within the context of free play in his classroom rather than in an empty classroom.

The study also provides evidence of the need for systematic instruction to help children learn
problem-solving skills. The classrooms in this study had visuals related to problem-solving,
including some of the solutions that were taught in this study, and the children had been intro-
duced to the solutions during whole group instruction. However, none of the participants in this
study were able to name the solutions prior to the intervention being implemented. After the
researcher implemented PTD in a small group setting, the participants named and used problem-
solving solutions, and the participants maintained their responding after the intervention was
withdrawn. This suggests that what often occurs in classrooms around teaching social problem-
solving (e.g., large group instruction, visuals) is not likely sufficient to result in the acquisition,
generalization, or maintenance of these important skills by children with social-emotional delays
or challenging behavior.

Overall, the study expanded previous research on teaching social problem-solving and pro-
vides growing evidence for the use of PTD to teach problem-solving solutions in a small group
setting to children with social skills delays and challenging behavior. The results are consistent
with previous research using PTD in small groups to teach children to name problem-solving
solutions (Vandelaar, 2017). This study fills a gap in the literature as participants generalized
their use of problem-solving solutions to a novel context. The participants also maintained the
naming and using of problem-solving solutions 2, 3, and 4 weeks after the intervention was
removed.

Limitations

There are some limitations to this study which should be considered when interpreting the find-
ings. First, Ella responded with the same solution for every scenario (e.g., find a new place to
play). While there were some solutions that were not relevant to the scenario (e.g., saying trade
when there was only one baby doll), some solutions could be utilized in response to different
scenarios (e.g., get a timer, play with a different friend, find a new place to play). Some target
participants chose one solution and repeatedly answered with that solution. This limited the num-
ber of different solutions the participants learned to name and use, and it limited the variability in
responding, acquiring, and utilizing multiple problem-solving solutions.

A second limitation was that some participants responded with solutions that the researcher
did not teach, and the data collection system did not allow for coding these as correct responses.
For example, participants responded with solutions such as share, ask, and say no thank you.
These were appropriate solutions to the scenario cards but had not been taught as part of the
study. These responses were recorded as errors for the purpose of the study. Accepting these
responses as correct responses might have increased the number of correctly named and used
solutions.

Future Research

Based on the results of this study, there are several suggestions for future research on teaching
problem-solving to young children. Research should be conducted to determine if naming solu-
tions is necessary for children to learn to use solutions. Previous studies taught the problem-
solving process and focused on naming problem-solving solutions (Hune & Nelson, 2002;
Vandelaar, 2017). In the current study, participants learned to use the solutions more quickly
than they learned to name the solutions. If participants are able to use solutions without first
having to learn to name them, the intervention may be more efficient. Research should also be
conducted to examine if less intensive interventions, including groups with more children (e.g.,
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3-5 students) or embedded instruction, would lead to acquisition and generalization of problem-
solving skills. If effective, including more children in the small group or using embedded
instruction during child-directed activities to teach naming and using problem-solving solutions
may be more feasible and efficient for classroom teachers.

Future research might also examine how instruction on social problem-solving affects
children’s interactions with their peers throughout the day including the types of social inter-
actions and types of play children engage in outside the instructional context. In the current
study, informal observations by the teacher and researcher found that the students increased
their social interactions with their peers, engaged in more complex levels of play, and engaged
in more back and forth conversations following the intervention. Previous research has found
a correlation between social problem-solving and higher social acceptance (Neel et al., 1990).
However, these variables were not measured in this study. Previous studies measured social
skills and problem behaviors through the Social Skills Rating System (Gresham & Elliott,
1990) and results showed an increase in social skills following intervention (Hune & Nelson,
2002). Future studies should measure social interactions and different types of cognitive and
social play as a result of social problem-solving interventions. This research could be extended
to determine how this intervention might be used or adapted for children who have delays in
executive functioning, are diagnosed with autism spectrum disorder, or are diagnosed with
significant developmental delays. There is limited research on the effectiveness of similar
interventions with these populations.

Implications for Practice

The findings from this study suggest that using PTD to teach social problem-solving solutions
in a small group is effective. This intervention is relatively low cost in terms of time as the
sessions lasted on average only 15 min, and the researcher created scenario cards and utilized
materials already available in the classroom. This intervention can be used with students with
a range of abilities by including individual modifications (e.g., visual board with an array of
solutions). PTD can be implemented in a small group or using individualized instruction to
support children’s acquisition of problem-solving skills (Vandelaar, 2017). Teachers can pro-
gram for generalization by including peers in the instructional setting, as occurred in this study,
increasing the likelihood that target children generalize their use of learned problem-solving
skills to natural contexts.

Conclusion

The purpose of this study was to examine the effects of PTD implemented in a small group
setting to teach children to name and use social problem-solving solutions. Data from this
study indicate that PTD is an effective procedure to increase naming and using problem-solv-
ing solutions for preschool children with social skill deficits and challenging behavior. The
participants also generalized the use of problem-solving solutions to novel contexts, and their
behaviors maintained when the intervention was withdrawn. Future research should be con-
ducted to examine problem-solving solutions and the use of self-regulation strategies, and
evaluate the effects of problem-solving instruction on participants’ types of social interactions
and types of cognitive and social play.
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