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ABSTRACT

The present study evaluated the relationship between scores on the Promoting the Emergence of
Advanced Knowledge Pre-Assessments (Equivalence & Transformation Modules; PEAK) in one
individual with autism spectrum disorder (ASD) and their corresponding performance on
standardized 1Q tests (WPPSI-IV Short Form), their performance on PEAK assessments
following 10 weeks of treatment with four hours per week, and the corresponding obtained
relational deceleration coefficient. The data indicated a strong, significant relationship between
participation in PEAK treatment and an increase in scores on PEAK and 1Q tests. The relational
deceleration coefficient score did not change significantly. These results have the implications
PEAK treatment is reliable and valid and should be used to help teach relational responding to
children with developmental disabilities.
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INTRODUCTION

Verbal Behavior Approaches to Autism Treatment

Language deficits and delays are often a symptom of autism spectrum disorders (ASD;
American Psychiatric Association, 2013). Language plays a significant role in adaptive
functioning, allowing people to mediate the actions of others and solve simple and complex
problems. Due to the significance of language, it is critical to teach children with ASD language
skills as early as possible to establish foundational learning skills and bring children closer to
typically developing peers (Sundberg & Michael, 2001). Applied Behavior Analysis (ABA) is
the applied subfield of behavior analysis, and researchers within ABA have developed several
protocols that target early language skills (Ackley, Subramanian, Moore, Litten, Lundy, &
Bishop, 2019). Many of these programs were developed by Skinner’s account of Verbal
Behavior (Skinner, 1957). Along with verbal behavior, another challenge that can arise when
working with children who have ASD is problem behavior. In order to address these problem
behaviors, it is important to understand the function of each specific behavior the child may
exhibit. In order to do this, there are many behavior assessments, indirect and direct, that allow
for therapists and clinicians to pinpoint the function of a problem behavior. The Questions About
Behavior Function (QABF) is an indirect behavior assessment that can be filled out by parents,
teachers, therapists, or those who work closely with the child (Paclawskyj, Matson, Rush,
Smalls, & Vollmer, 2000). By using the QABF to identify a function of behavior (social
attention, escape, tangible reinforcement, physical discomfort, or nonsocial reinforcement),

clinicians are better able to develop treatments that are effective (Paclawskyj et al., 2000).



Another indirect behavior assessment is the PEAK Autism Symptoms and Behavioral
Observation Summary (PAS-BOS), which also includes a Challenging Behavior Index (CBI).
The PAS-BOS allows for clinicians and therapists to identify factors that may affect an
individual’s functioning in their daily life. Factors that are included within the PAS-BOS are
social interaction, communication, and repetitive behaviors. These indirect behavior assessments
were used within this study to identify an individual that would not exhibit intense or frequent
problem behaviors during treatment and assessments, however the main focus of the present
study was on verbal behavior.

Skinner defined verbal behavior as any response reinforced by the mediating behavior of
another person (Skinner, 1957). Within Skinner’s theory of verbal behavior, he outlined verbal
operants that are frequently used to help establish language repertoires for children with ASD
(Greer & Ross, 2008). Some verbal operants described by Skinner included the mand, echoic,
intraverbal, and tact (Johnson, Kohler, & Ross, 2016). The man can be defined as a verbal
response that is under the functional control of relevant conditions of deprivation in which the
individual is then given access to a specified item; such as saying, “Milk”, followed by the child
receiving the milk (Johnson et al., 2016). A verbal response is considered to be echoic when the
child has imitated a vocal model. An example of an echoic would occur if a therapist said, “cat”,
and the child repeats, “cat” (Johnson et al., 2016). An intraverbal is a response that follows a
question or a statement from another person. An example of an intraverbal would be a person
asks, “How old are you?” and the child responds with, “I’m 7”. Skinner defined tacting as a
verbal response that is under the control of a nonverbal stimulus and provides generalized
conditioned reinforcement; such as when a child labels an item and hears, “That’s right!” from a

parent (Skinner, 1957). The verbal behavior approach to autism treatment is comprised of well-



regulated training environments and highly preferred reinforcers and/or activities following
correct responses (Carr & Firth, 2005).

Two common approaches to verbal behavior treatment are delivered through discrete-trial
training (DTT) and natural environment training (NET; Carr & Firth, 2005). DTT is a familiar
technique within early behavioral interventions for children with autism (Geiger, Carr, Leblanc,
Hanney, Polick, & Heinicke, 2012). The information in the discrete trial is presented rapidly to
maximize the learning opportunities within each training session (Geiger et al., 2012). During
DTT, a correct response results in immediate reinforcement, such as praise, edibles, or toys,
whereas an incorrect response results in extinction or error correction (Geiger et al., 2012). DTT
can be used to teach vocal and motor imitation, simple and condition discrimination, tacting, and
intraverbals, along with other language and academic skills (Smith, 2001; Sundberg &
Partington, 1999). NET focuses on using intrinsically motivating materials, teaching in natural
contexts, and focusing on the child’s immediate interests to guide instruction (Weiss, 2001). In a
study done by Miranda-Linné and Medlin (1992), they compared DTT to incidental teaching.
Incidental teaching is similar to NET in which the environment is arranged to attract the desires
of the children and language instruction is based off of the child’s motivating operations (Mcgee,
Morrier, & Daly, 1999). The study found that when using DTT, the children acquired the
targeted skills more quickly, had higher correct response frequencies during acquisition probes,
were taught more efficiently, and the children were able to generalize more rapidly and at higher
levels at home and with parents (Miranda-Linné & Medlin, 1992). The research conducted
within the current article used the DTT method only.

Assessments and protocols used for delivering verbal behavior treatment are becoming

increasingly prevalent and include (but are not limited to): Assessment of Basic Language and



Learning Skills-Revised (ABLLS-R), Early Start Denver Model (ESDM), SKILLS, The Verbal
Behavior Milestones Assessment and Placement Program (VB-MAPP), and the PEAK
Relational Training System (Ackley et al., 2019). There are similarities across assessments and
considerable variability in the amount of empirical support generated for each. ABBLS-R is an
assessment protocol and curriculum guide for children who show language abilities up to a first
grade level. The skills that are evaluated are learning skills, social skills, and daily living skills
(Ackley et al., 2019). The ABLLS-R is a tool that is used routinely within ABA treatments,
however there is limited data supporting that the assessment is reliable or valid, or that treatment
guided by the assessment is likely to be effective (Ackley et al., 2019). ESDM is intended to
focus on skills across many different areas for children ages 1-5 that have autism, and there have
been several studies conducted at the group level that support the effectiveness of the model
(Ackley et al., 2019). Although there have been studies to support ESDM, there are also many
critics of the curriculum (Princiotta & Goldstein, 2013). Critics of ESDM argue that the manual
is too technical for some audiences, such as proposing specific arrangements for the therapy
room even though ESDM is supposed to take place in a “natural environment” (Princiotta &
Goldstein, 2013). Critics also question the design of the RCTs that have been done for ESDM
(Warren, McPheeters, Sathe, Foss-Feig, Glasser, & Veenstra-VanderWeele, 2011), and suggest
that there is more research that needs to be conducted (Princiotta & Goldstein, 2013). SKILLS is
an assessment and curriculum protocol that is online. This protocol uses ABA techniques and is
targets towards individuals with ASD. There are currently no data supporting the effectiveness of
SKILLS (Ackley et al., 2019). The VB-MAPP is an assessment protocol that is based on
Skinner’s verbal behavior theory and is designed to assess the language ability of the child as

well as help select language targets for the client. Although this is a widely used assessment



protocol, there is no data that addresses the reliability (Ackley et al., 2019). There has been one
study that assessed criterion validity (Ackley et al., 2019). This study compared the scores on the
VB-MAPP to scores from PEAK and they found there was a high correlation between overall
scores (Ackley et al., 2019). However, the study also suggested there was a ceiling effect present
in VB-MAPP scores indicating that although both assessments appeared to measure skills
effectively, the PEAK assessment may be able to examine a larger set of skills (Ackley et al.,
2019). Promoting the Emergence of Advanced Knowledge Relational Training System (PEAK)
is an assessment and curriculum protocol that focuses on complex language skills of individuals
with autism. There are currently several studies that have been conducted, supporting the validity
and reliability of the first PEAK module (Ackley et al., 2019).

As noted by Ackley et al. (2019), currently PEAK and ESDM are the only ABA
curricular packages that target language that could be considered ‘evidence-based’, whereas
other tools have not been empirically tested and therefore should be considered as potentially
based on ABA techniques (though, not necessarily). ESDM and PEAK differ considerably in
their delivery method, where ESDM is conducted within an NET arrangement and PEAK is
delivered through DTT. DTT affords the advantage of delivering a high volume of controlled
trials to ensure stimulus control is achieved. Therefore, although empirical support is present for
ESDM, PEAK will be the main foci of the current paper and experimental research. Second,
although several studies have evaluated several facets of the verbal behavior approach for
establishing simple skills in children with significant language learning challenges, Dymond,
O’Hora, Whelan, and O’Donovan (2006), and Dixon, Small, and Rosales (2007) have noted
several limitations of this approach. Results from a citation analysis of Skinner’s Verbal

Behavior showed that the majority of citations came from nonempirical articles, which is a



limitation itself (Dymond et al., 2006). Another limitation is that the very foundation of
Skinner’s work, i.e., his definition of verbal behavior is arguably too broad (Dymond et al.,
2006). Dixon et al. (2007) discussed how the majority of research on verbal behavior has been
conducted only with children with developmental disabilities, and that cannot sustain the
dependence on verbal behavior as a conceptualization of human language. There is a need to
expand this research to typically developing individuals (Dixon et al., 2007). Research in derived
relational responding has been done with its fair share of children with developmental
disabilities, but there are also various research on typically developing individuals as well
(Heagle & Rehfeldt, 2006; Dalvin, Rehfeldt, & Lovett, 2011; Rosales, Rehfeldt, & Lovett,
2011). Although the current study is focused on children with developmental disabilities
(specifically ASD), derived relational responding has been shown to increase relations in
multiple populations. Because of this, a major focus of PEAK is incorporating advances in
derived relational responding, namely within the final two modules of the PEAK system (PEAK

Equivalence and PEAK Transformation).

Stimulus Equivalence and Derived Relational Responding

By centering all attention simply on the verbal operants described above that were
brought about by Skinner, as well as utilizing some of the assessments and protocols listed above
that have failed to produce empirical evidence, it is difficult to see the immense amount of
research that has been published on derived relational responding and stimulus equivalence
(Dixon, Belisle, McKeel, Whiting, Speelman, Darr & Rowsey, 2017a). There is research to state
that 80% of articles that cite Skinner’s Verbal Behavior is non-empirical, whereas 55% of

research on derived relational responding is empirical (O’Connor, Farrell, Munnelly, &



McHugh, 2017; Raaymakers, Garcia, Cunningham, Krank, & Nemer-Kaiser, 2019). The
research available on derived relational responding places an emphasis on the following areas:
grammar, derived tacts, derived intraverbals, deictic frames, and metonymical tacts (Cullinan &
Vitale, 2008; McHugh & Reed, 2008; Daar, Negrelli, & Dixon 2015). Instead of focusing on
verbal operants that are taught by means of direct training, derived relational responding
provides the opportunity for verbal operants to be taught without directly training each question
or item (May, Hawkins, & Dymond, 2013). Belisle, Palilunas, Lauer, Giamanco, Lee, and
Sickman (2020) conducted a literature review on derived relational responding and found that
there are many studies that have emphasized the development of untrained verbal operants,
including derived mands and derived intraverbals, representing a synthesis of Skinner’s theory
and more contemporary theories of language development (Belisle et al., 2020).

According to Barnes-Holmes, Finn, Mcenteggart, and Barnes-Holmes (2017), the work
of Murray Sidman brought about the concept and research on derived stimulus relations in which
Sidman called “stimulus equivalence”. The initial goal of the work with stimulus equivalence
was to generate techniques for teaching basic reading skills (Barnes-Holmes et al., 2017).
Stimulus equivalence is defined as the development of untrained/unreinforced responses based
on a small set of responses that were trained (Barnes-Holmes et al., 2017). The procedures of
stimulus equivalence have been utilized to help children build complex verbal behavior
repertoires that include derived textual responses, derived intraverbals, derived categorical
responses, and qualifying autoclitics (Dixon et al., 2017a; May et al., 2013). When there is a
pattern of unreinforced (derived) responses, the stimuli within that pattern form what is called an
equivalence class (Barnes-Holmes et al., 2017). One central approach to creating equivalence

relations is called match-to-sample. Match-to-sample (MTS) is a technique of teaching relations



that is presented through discrete trials (Dube, Mcilvane, & Green, 1992). Teaching relations
through MTS as well as other ways of teaching relations can produce arbitrarily applicable
relational responding (AARR; Johansson, 2019). AARR is defined as abstract response patterns
that have the attributes of mutual entailment, combinatorial entailment, and transformation of
stimulus function, that are controlled by contextual cues and learned through a history of
multiple exemplar training (Johansson, 2019). Multiple exemplar training (MET) is used in order
to make sure the learner has mastered the task by systematically delivering examples of related
stimuli until the learner no longer needs to be instructed on each relation (Dixon, 2015).
Learning how to respond relationally to stimuli and events is a critical aspect to building an
individual’s repertoire of verbal behavior (Johansson, 2019). AARRing is necessary for symbolic
or human language and it is a vital contribution of Relational Frame Theory (Johansson, 2019).
The continuation to the work on stimulus equivalence and derived relational responding brought
about relational frame theory (Hayes, 1991).

Relational frame theory (RFT) insisted that stimulus equivalence could be a generalized
relational operant and that various classes of operants were possible and actually common in
ordinary human language (Barnes-Holmes et al., 2017). RFT consists of three major attributes,
which include mutual entailment, combinatorial entailment, and the transformation of functions.
Mutual entailment involves symmetry, in that if you teach a person that stimulus A is related to
stimulus B, then they will be able to derive that B is related to A (A=B then B=A; Barnes-
Holmes et al., 2017). Combinatorial entailment involves transitivity, in that if a person is taught
that stimulus A is related to stimulus B, and stimulus B is related to stimulus C, they will be able
to derive that stimulus A is related to stimulus C without being directly taught (A=B and B=C,

then A=C; Dixon, 2015). The transformation of stimulus function involves the altering of a



function of a stimulus due to an entailed relationship with another stimulus, which allows us to
respond to situations in a meaningful way without being directly taught how to respond (Dixon,
2015).

The goal of RFT is to show how language and cognition affects responses in everyday
lives rather than just providing an analysis of logical or abstract human reasoning (Barnes-
Holmes et al., 2017). According to RFT, many of the basic or simple functions of stimuli that we
encounter have been acquired through a history of relational framing (Barnes-Holmes et al.,
2017). Typically it is seen that a child with a developmental disability may not be able to make
derivations and have the complex language skills that their peers may have. As mentioned in the
beginning of this article, it is critical and important that children with ASD are taught language
and communication skills as early as possible. Once the child with ASD is able to acquire a
simple language repertoire, it is also important to keep building on the foundation of
communication and expand it to include derived textual responses, derived intraverbals, derived

categorical responses, and qualifying autoclitics (Dixon et al., 2017a).

Applications of Derived Relational Responding with Children with Autism

As discussed previously, children with a diagnosis of ASD generally show a significant
deficiency in language and cognitive repertoires (American Psychiatric Association, 2013;
Moran, Walsh, Stewart, Mcelwee, Ming, 2015). RFT would argue that the deficiency seen in
language and cognitive repertoires of these children with ASD might be due to an inability to
make derived relations (Moran et al., 2015). This is the reason why teaching children with
language deficits how to engage in derived relational responding is crucial and paramount to

expanding and improving the individuals’ language skills (Moran et al., 2015).



There has been a multitude of research done on stimulus equivalence and derived
relational responding, showing the importance of these skills, as well as how learning these skills
helps children with autism (Dixon, Belisle, & Stanley, 2018; Sidman 2009; Murphy, Barnes-
Holmes & Barnes-Holmes, 2005; Mullen, Dixon, Belisle, & Stanley, 2017; Still, May, Rehfeldt,
Whelan, & Dymond, 2015; May et al., 2013). In a study done by Dixon et al. (2018), they
showed how derived relational responding and intelligence are related. Individuals that exhibited
derived relational responding also showed considerably better scores on the IQ tests that were
used (Dixon et al., 2018). These results suggest that if a child can be taught how to acquire
derived relations, they are more likely to see an increase in intelligence (Dixon et al., 2018).
Belisle, Dixon, and Stanley (2018) extended this research by determining whether participant
results on the PEAK-E-PA served as a mediating variable for a relationship between results on
the PEAK-DT-A and IQ. The results replicated previous findings by suggesting a significant
correlation between PEAK-DT-A and IQ (Belisle et al., 2018). The correlation between PEAK-
DT-A and IQ may be accounted for by the degree to which participants’ respond in accordance
with derived relations (Belisle et al., 2018). These findings produce two implications, one being
theoretical and the other being practical (Belisle et al., 2018). The theoretical implication is that
data support the position put forward by Hayes, Barnes-Holmes, and Roche (2001), that
intelligence may be accounted for by simply a few arbitrarily applicable relational operants
(Belisle et al., 2018). The practical implication is that given the results of this study, improving
1Q scores could be achieved through the use of instructional strategies that promote the
emergence of relational responding (Belisle et al., 2018).

Another study involved teenage boys that were institutionalized due to severe mental

retardation (Sidman, 2009). These boys had minimal language repertoires and they were not able
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to read, therefore they were not able to match words to their corresponding pictures (Sidman,
2009). The experimenters began by simply teaching the boys how to sit quietly, stay seated,
point out specified items, and discriminate straightforward lines and shape. From here, the
match-to-sample procedure that was described earlier was used (Sidman, 2009). By the end of
the procedures, the boys with severe mental retardation were able to relate words to pictures even
though they were not directly taught how to do so. The boys were also able to read with
comprehension even though they had never been directly taught or reinforced to do so (Sidman,
2009).

In another study, it was suggested that it is possible to institute derived manding in
children who have ASD (Murphy et al., 2005). The study states that following the presentation of
detailed instructions, six out of seven participants were able to demonstrate derived mands and
derived reinforcers (Murphy et al., 2005). Murphy et al. (2005) also looked at the effects of
exemplar training when 1 out of the 7 participants was unsuccessful in deriving mands. They
found that after the presentation of three exemplars of direct training, the participant was then
able to show a derived transfer of mand functions (Murphy et al., 2005). This information is
fundamental in the teaching of children with developmental disabilities, such as ASD. Although
some individuals may require multiple exemplars in order to be successful, the end results are
still the same; derived mands, derived reinforcers, and derived relational responding can still be
taught.

In a study done by Mullen et al. (2017), they were successful in replicating findings that
showed a transfer of stimulus function could also occur with tactile stimuli. The participants
consisted of two young males who had been diagnosed with ASD and developmental delay

(Mullen et al., 2017). Vocal words (A), tactile stimuli (B), and visual symbols (C) were used in
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order to create six relations that were tested during the study. The relations tested consisted of A-
B, B-A, B-C, C-B, A-C, and C-A (Mullen et al., 2017). The study alternated between baseline
and training conditions with additional probes within the training sessions. The only difference
between the training sessions and the baseline sessions was that praise and edibles were
delivered contingent upon correct responses and prompts were delivered upon incorrect
responses (Mullen et al., 2017). Mullen et al. (2017) was able to replicate the previous research
by showing that tactile stimuli can be used in order to teach equivalence relations to individuals
who have autism and/or developmental delays.

Still et al. (2015) were able to show how to teach children with autism to mand for items
without being directly taught. All of the children within the study exhibited deficits in their vocal
repertoire (Still et al., 2015). In order to teach the children to produce mands, a computer-based
relational completion procedure (RCP) was used and taught the children to mand for missing
items that were needed in order to play with a preferred toy/item (Still et al., 2015). Relations A-
B (dictated names to pictures) and A-C (dictated names to printed words) were taught. By the
end, the participants demonstrated derived relations and derived manding, supporting the
previous research on this topic (Still et al., 2015).

In another study, the purpose was to increase intraverbal responses in three male
individuals with ASD by using comprehensive tact training (May et al., 2013). The participants
were instructed on how to tact the name of a cartoon character, as well as the cartoon character’s
favorite food. Subsequently to the tact training, test probes showed the development of vocal
intraverbals that had not been directly trained or taught (May et al., 2013). The participants were

able to state the name of the cartoon character when they were only given the food item and vice
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versa. The finding of this study is just another example of the growing published writings on
derived relational responding and stimulus equivalence (May et al., 2013).

Through all of the studies discussed in this article, it is clear that derived relational responding
plays a critical role in language and cognition repertoires (Moran et al., 2015). Having an
empirically based assessment and protocol for teaching children with ASD derived relational

responding is critical to the development of language.

PEAK Relational Training System: Equivalence Module

Due in part to this increasing research on applications of DRR in autism treatment, and
because of increased consumer demand for protocols that target symbolic and referential
language extending well beyond a Skinnerian verbal behavior approach, PEAK incorporates
advances in equivalence and in RFT (Dixon et al., 2017a). There are four in-depth training
modules within the PEAK relational training system that includes the Direct Training module,
the Generalization module, the Equivalence module, and the Transformation module (Dixon et
al., 2017a). The first two modules of PEAK address a contingency-based foundation of language
development. The second two modules of PEAK address a method to teaching language that
corresponds with relational frame theory (Dixon et al., 2017a). PEAK relational training system
is a combination of traditional Skinnerian verbal operant training as well as post-Skinnerian
methods that help to produce derived relational responding (Dixon et al., 2017a). Within each
module, there are 184 separate programs that are intended to summarize a distinct learning
modality (Dixon et al., 2017a). Each program has specific instructions on how to complete all
necessary steps from the initial assessments to placing the child into an appropriate skill range

for beginning treatment (Dixon et al., 2017a). Goals for the child, materials to help facilitate
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learning, and instructions on data collection are all things that are also included in the PEAK
relational training system (Dixon et al., 2017a).

The PEAK relational training system: equivalence module (PEAK-E) emphasizes the
emergence of stimulus equivalence and derived relational responding, and its protocols align
with the views of RFT (Dixon, Belisle, Rowsey, Speelman, Stanley, & Kime, 2017b). This
module tests for the development of basic reflexive (A-A), symmetrical (If A=B, then B=A), and
transitive responding (If taught that A=B and B=C, then A=C is derived; Dixon, 2015). Within
this module, it also accounts for complex stimulus class formations, and transformation of
function between stimuli (Dixon et al., 2017b). Not only is this module important for the
continuation of language development in children with autism, but it is also the only
comprehensive manualized protocol for derived relational responding in children with ASD that
is peer-reviewed (Dixon et al., 2017b). The equivalence module of PEAK has been shown to
help children develop a more complex verbal repertoire without having to directly train each
individual exemplar (Dixon et al., 2017b). This is possible due to the functions for specific
stimuli becoming equivalent with each other, causing the individual to respond in a similar way
as in the prior situation in which it was reinforced (Dixon, 2015). A verbal human engages in
derived relational responding daily, using it across various situations. A nonverbal human or a
human who may have language delays may not be able to derive these relations on their own
(Dixon, 2015). PEAK-E has shown that children with autism can be directly taught two relations,
yet the child will walk away knowing four relations (Dixon, 2015).

PEAK uses many techniques in order to teach derived relations, one being MET in which
was briefly described earlier. MET involves the continuous presentation of examples of related

stimuli until the individual begins to derive symmetrical or transitive relations (Dixon, 2015).
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Research has shown that exposure to multiple exemplars during early language development is
critical in the development of specific relational frames (Barnes-Holmes et al., 2017). PEAK also
uses the train/test strategy along with a discrete trial training (DTT) method for presenting trials
(Dixon, 2015). The individual is directly taught relations between specific stimuli and then tested
on the emergence of derived relations (Dixon, 2015). As stated in the PEAK-E module, training
relations is crucial to the emergence of derived relations because without a directly trained
relation the individual will have no foundation for inferring the appropriate derived relations
(Dixon, 2015).

In an article written by Dixon et al. (2018), they assessed the relationship between the
PEAK-E Pre-assessment and 1Q with individuals who have ASD. The results from this study
suggested that performance on the PEAK-E Pre-assessment is related to performance on
standardized IQ tests (Dixon et al., 2018). The implications from these results are that PEAK-E
Pre-assessment scores can be used to provide beneficial targets for relational training, with the
possibility of increasing the individuals’ IQ (Dixon et al., 2018). In another study done by Dixon,
Belisle, Stanley, Daar, and Williams (2016a), they assessed the efficacy of equivalence-based
instruction as detailed in the PEAK-E curriculum for promoting the development of derived
geometry skills in children who had ASD. They found that the individuals were able to derive a
relation between the shape names (stimulus A) and shape pictures (stimulus C), even though the
individuals were only directly taught the A-B relation (Dixon et al., 2016a). The results from this
study suggest that you can use equivalence-based instruction for teaching equivalence relations
in many contexts, including geometry and mathematics. The results also show that PEAK-E
clearly checks for the emergence of untrained relations, whereas other curricula may not do so

(Dixon et al., 2016a). This study used a specific section of the PEAK-E program, which was 5E-
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Symmetry: Shape Names, and states that this section seems to be an effective guide for eliciting
the emergence of equivalence responding (Dixon et al., 2016a).

The training procedures from the PEAK-E curriculum were also used in a study to teach
children with autism to make coordinated cross-modal conditional discrimination (Belisle,
Dixon, Stanley, Munoz, & Daar, 2016). PEAK-E was also used in this study to evaluate the
derivation of symmetrical and transitive relations made by the children with autism (Belisle et
al., 2016). By the end of this study, the children were able to master directly trained materials,
show symmetrical relations, and two participants were able to demonstrate derived transitive
relations (Belisle et al., 2016). Following this study, the training procedures and stimuli from
PEAK-E were used in order to show that representational drawings could be used in the
evaluation of naming (Dixon et al., 2017b). In a study done by Dixon, Belisle, Stanley,
Speelman, Rowsey, Kime, and Daar (2016b), they used the PEAK-E curriculum in an effort to
establish derived categorical responding in children with ASD. By using this curriculum, the
three boys with autism were able to engage in receptive categorical responding as well as derived
categorical responding (Belisle et al., 2016).

Overall, the equivalence module of the PEAK relational training system has had success
in using stimulus equivalence-based procedures to build repertoires of equivalence class
formation in children with autism and other developmental disabilities (Daar, et al., 2015; Dixon

et al., 2016a).

Purpose of the Present Study

The purpose of the present study was to assess whether PEAK-E and PEAK-T effectively

teach the targets that it’s intending to teach to children with autism. These are the last two
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modules of the PEAK relational training system that focus on the emergence of derived
relational responding (Dixon, 2015). There were multiple goals this study hoped to address, the
first being for the individual to show an increase in PEAK scores following PEAK training
procedures. We wanted to show that the PEAK relational training system teaches what it is
supposed to teach and can be used with children who have a developmental disability, such as
autism. The second goal was for the individual to have an increase in 1Q related to the increases
seen in PEAK scores. We wanted to see how using the last two modules of PEAK (E and T) that
uses a treatment model that aligns with RFT could help to increase 1Q. Another goal of this study
was to compare the obtained relational deceleration coefficient to the scores obtained on the
PEAK assessment, to see if one was an accurate measure for the other. We also wanted to see
improvements of DRR in the participant. DRR is an important skill to have in order to build
upon basic skills and to acquire a repertoire of more complex language and cognitive skills.
Lastly, we wanted to evaluate whether several target skills could be taught to the participant in a

10-week period of time.
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METHODS

Participant

The participant for this study was a 7-year old male named Connor. The participant had
an autism diagnosis and was recruited from a community provider’s waitlist through a flyer that
was made by graduate students at Missouri State University. This study was approved on August
29, 2019 by the Missouri State University IRB (IRB-FY2020-33; see Appendix A). The initial
assessments completed on Connor included the following direct assessments: PEAK-E, PEAK-
T, 1Q, and the method for obtaining the relational deceleration coefficient. Connor’s PEAK score
including both the equivalence and transformation module was 16. Connor showed he was not
able to derive symmetrical (if A=B, then B-A) or transitive relations (If A=B and B=C, then
A=C). Connor’s estimated full-scale IQ was 45. Indirect assessments included the following:
PEAK-DT, PEAK-G, QABF, PAS-BOS, and the CBI. For PEAK-DT, which was filled out by
the parent, Connor’s total score was 45 out of 184, and we identified 127 age norm targets. For
PEAK-G, which was also filled out by the parent, Connor’s total score was 7 out of 184, and we
identified 68 age norm targets. During the assessment time, Connor’s parent completed the
QABF indirect assessment. Following the assessment, staff completed the PAS-BOS, and the
CBI. The PAS-BOS and CBI were filled out based on staff observation from the initial
assessment session. For the QABF, the target behavior was crying, and Connor received a score
of 12/15 for escape and 11/15 for physical (see Figure 1). These results suggest that the function
of crying for Connor is most likely to be escape maintained, as well as maintained by physical

ailments (i.e., when in pain, uncomfortable, not feeling well, etc.). Although the QABF gave
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suggested functions for Connor’s behaviors, we did not see any problem behaviors throughout
the 10-weeks. The PAS-BOS completed by staff included sections for social interaction,
communication, and restricted or repetitive behaviors, and assessed frequency of the behavior as
well as the intensity of the behavior (see Figure 2). Connor’s highest score was obtained in the
communication section, which was 14/20, suggesting that communication is a barrier that may
affect his daily living. Connor’s total score on the CBI was 2/20, which is considered to be a very
low score and indicated to staff that behaviors should not interfere with his ability to perform and

learn tasks (see Figure 2).

Setting and Materials

The initial assessments were conducted in an 8ft by 4ft room that contained an adjustable
table, two chairs, a shelf with various toys, edible reinforcers, the participant’s notebook with
current programs, pens, stimuli for each program (a mixture of cards created by staff using
Publisher), and 3 iPads. The room also contained a token board that was a picture of a car, cut
into 5 different pieces. The token board was used in order to maintain attention and provide
reinforcement while still keeping Connor at the table. All three iPads served a different purpose
during this study; one iPad Pro was used to run assessments, one mini iPad was used as a
reinforcer for the participant, and one mini iPad was mounted on the wall and used to video the
session. The video from the mini iPad was routed through Zoom to a computer that was on the
other side of a one-way mirror. The video was used in order to conduct IOA measures.
Treatment (which occurred during two-hour sessions twice a week) and post-assessments were
conducted in a larger room (10ft x 8ft) that included all of the same materials listed above.

Within the larger treatment room, there was not a one-way mirror, however sessions were still
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recorded and parents were able to observe the session through the mounted iPad in the treatment
room that was routed through Zoom. The live video of the session appeared on the desktop
computer in the adjacent room. When it was time for probes and assessments, the room also
contained all assessment material needed, such as stimulus flip-books for PEAK-E and PEAK-T,
instructional PEAK-E and PEAK-T books, PEAK data sheets, the iPad with the method for
obtaining the relational deceleration coefficient, IQ stimulus flip-books, 1Q instructional books,
and 1Q data sheets for each subtest completed. For the middle 1Q probe, different stimuli were
used in order to reduce test re-test effects. The stimuli made was different, however similar in
difficulty level (i.e., replacing a dog with a cat). Staff created this stimuli by using Publisher,
printing the cards, and cutting the cards. The same process was done with the method for
obtaining the relational deceleration coefficient. A different set of stimuli was created that was
the same difficulty level as the original set of stimuli, but was used in order to avoid the effects
of repeated exposure to the test. For these stimuli, PowerPoint was used in order to create the
test. PEAK-DT and PEAK-G materials were not needed other than the initial indirect assessment
packet, as the main focus were the final two modules of PEAK (E and T). PEAK-E and PEAK-T
are the two modules that pinpoint DRR and create a more comprehensive treatment, whereas the

first two modules of PEAK (DT and G) focus on more traditional ABA treatment strategies.

Dependent Variable and Interobserver Agreement

The dependent variables in the study were the scores the participant acquired on the
PEAK assessment as well as the other assessments conducted, such as subtests from the
Wechsler Preschool and Primary Scale of Intelligence — Fourth Edition, Short-Form (WPPSI-

IV), the method to acquire the relational deceleration coefficient, and the PEAK-E and PEAK-T
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receptive pre-assessments. Another dependent variable for the present study were the scores for
each program that was introduced. For the full PEAK assessments, the responses were scored by
circling “yes” or “no”. For treatment, the PEAK scoring system was based on a number scale
including 0, 2, 4, 8, and 10 (Dixon, 2015). If there was no response after multiple attempts at
prompts it was recorded as a “0”, if multiple prompts or reduced stimulus array eventually
produced a response it was recorded as a “2”, if two prompts at most produced the response with
a full stimulus array it was recorded as a “4”, if one single prompt of either verbal or visual
nature elicited a response it was recorded as a “8”, and if there was independent accuracy on
response it was recorded as “10” (see Appendix B) (Dixon, 2015). The scores received within
each trial block were then converted into percentage correct for each trial block. The percentage
correct for each trial block was used to graph the data. The three subtests that were conducted
within the WPPSI-IV were matrix reasoning, picture memory, and information. Each question on
the subtests used in the WPPSI-IV has a score ranging from 0-1. For the matrix reasoning
subtest, the “1” was given when the individual elicited the correct response. The “0” was given
when the individual responded incorrectly (Wechsler, 2012). For the picture memory subtest, the
“1” was given when the individual selected the correct picture that was previously shown to
them. The “0” was given when the individual selected a picture that is not correct (Wechsler,
2012). For the information subtest, the “1”” was given if the participant gave a correct response.
The “0” was given when the participant provided an incorrect response (Wechsler, 2012). In the
matrix-reasoning subtest of the WPPSI-IV, the participant viewed a matrix that was incomplete
and they selected the option that would complete the matrix (Wechsler, 2012). During the picture
memory subtest of the WPPSI-IV, the therapist showed the participant a picture for three

seconds, switched to the following page, and then asked the participant which picture was
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previously shown to them (Wechsler, 2012). The information subtest of the WPPSI-IV included
verbal items and picture items. The verbal items included questions such as, “How old are you?”
and “What do people use to chew their food”. The picture items included showing the participant
a field of pictures and saying things such as, “Show me what you can eat” and “Show me what
you take a bath in” (Wechsler, 2012). The PEAK-E pre-assessment is a brief evaluation created
to help the therapist determine the necessary skills to directly or indirectly target on the full
PEAK-E assessment (Dixon, 2015). The pre-assessment assessed the learner’s ability to indicate
arbitrarily applicable relations by testing four main types of relations and three levels of
difficulty (Dixon, 2015). To score the pre-assessment, there is a pre-assessment record form in
which each program has a score ranging from 0 to 2, each relation type has a score ranging from
0-12, and since there are four relations tested, there was a total score ranging from 0-48 (Dixon,
2015). The relation’s total score was then divided by 2 to provide Relational Scores that could be
plotted on the Relational Score Profile and allow for better visualization of the data (Dixon,
2015). The PEAK-T pre-assessment contained an expressive and a receptive subtest and the total
number of items for this pre-assessment is 96 (Dixon, 2015). The following study focused solely
on the receptive portion of the pre-assessments. The receptive subtest followed the same general
pattern of the expressive subtest, however the individual had an array of stimuli presented to
them in which they made a selection-based response (Dixon, 2015). All of the items on the
receptive subtest had a single correct response and were marked as a 1 or a 0. For each relational
frame, there is a total of 16 points possible (Dixon, 2015). Including each relational frame family
from both the expressive and receptive subtests, the PEAK-T pre-assessment has a total score of
0-192 and the scores can be plotted just as they were in the PEAK-E pre-assessment (Dixon,

2015). In addition to these tests, there was also a direct measure of relational responding
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conducted that resulted in a relational deceleration coefficient. The method for finding the
relational deceleration coefficient consisted of training relations via SPOP and MTS and then
testing those relations. The relational deceleration coefficient was intended to express the fluency
of directly reinforced relations, and then examine how fluency decayed across nodal distance.

Interobserver agreement (IOA) was assessed for 28% of the total trials by having an
independent observer record data during those trials. IOA was calculated by comparing the
scores of two independent observers. The number of trials on which observers agree on the
PEAK score was divided by the total number of trials and multiplied by 100. Agreement was
achieved when both observers independently record the same PEAK scores on a given trial. I[OA
was 88% agreement. Prior to the onset of the study, the assessors were trained to mastery on
running the PEAK assessment and running programs for PEAK. During the study, treatment
integrity was completed by recording portions of the sessions, watching the videos, and filling
out PEAK Relational Training System Fidelity Checklist (See Appendix C). The average score
on fidelity for the preparation checklist was 100%. The average score on the implementation

checklist was 90.6%.

Procedures

Initial assessments including the PEAK-E and PEAK-T receptive pre-assessment, the
three subtests from the WPPSI-IV, and finding the relational deceleration coefficient were
completed for every child interested in participating in this study. Each participant’s caregiver
also completed the QABF assessment. Following each assessment, staff filled out the CBI and
PAS-BOS. These behavior assessments were completed in order to ensure there would be

minimal problems behaviors interfering with treatment and future assessments, as well as to
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identify possible functions of any behaviors that we may have seen. After the initial assessments
were completed, one individual (who scored low on the challenging behavior assessment)
received 10 weeks of treatment in which PEAK-E and PEAK-T programs were be implemented.
These programs were implemented using a train/test strategy, which means that the participant
was directly taught relations between specific stimuli and then tested on the emergence of
derived relations (Dixon, 2015). The targets during treatment were presented using DTT. This
means that feedback for each trial was provided immediately after a response 1s given (Dixon,
2015). It is also important to note that there was not feedback provided to the individual during
assessments of any kind. For programming as well as probes that were completed, stimuli were
placed in an organized array of 2-4. An informal preference assessment was conducted prior to
each session to ensure the appropriate reinforcer is used during the session and motivation has
been established. The preference assessment was completed by simply observing Connor and
seeing which toys he was interested in for that session. A token board was also used for the
participant to have a clear ending to the instructional period and to increase compliance during
this time. The token board was a picture of a car that was cut into five different pieces and he
was given a piece of the car on a fixed ratio schedule of 2 trials. Once he completed the picture
of the car, he received 2-3 minutes to play on the iPad and have a small snack, such as chips and
juice.

A multiple baseline across skills with an embedded multiple probe design was used to
evaluate the efficacy of the PEAK-E and PEAK-T curriculum on trained relations and the
emergence of derived relations. The probes consisted of scores on the subtests of the WPPSI-IV,
the method to acquire the relational deceleration coefficient, and the PEAK-E and PEAK-T pre-

assessments. These probes took place four during the 10 weeks. Specifically, probes took place
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after three skills were mastered; however if three skills were mastered within three weeks, the
probes were completed after three weeks had passed. The scores from the WPPSI-IV were not be
used for diagnostic or placement purposes. This design was replicated across modules, as the
participant was trained on four programs simultaneously; two programs from PEAK-E and two
programs from PEAK-T. For the initial baseline of this experiment, each program within the
multiple probe design was tested twice to determine if the participant had mastered the skill. The
first test was the initial direct test of the program, and the second test was used to determine if
the participant had mastered the program either due to maturation or due to mastering other
programs (Belisle, Clark, Welch & McDonald, under review). Baseline testing occurred within
modules, which allowed for replication across modules. If the learner showed mastery of the skill
(over 90% for two consecutive baseline probes) during the initial probe, the therapist progressed
to testing more complex programs. If the baseline probes were not both over 90%, staff
progressed to training the skill. Once the learner received over 90% on three consecutive training
trial blocks, the program was then tested for mastery. If the learner did not score over 90% on the
test, the participant received additional training on that program before testing again. Initial
prompting strategies for each program consisted of most to least across trials, while taking into
account baseline data for each specific program. If baseline data indicated the participant was not
able to complete the task at all (i.e., 0%), staff began prompting at the highest level (i.e., full
physical for receptive tasks like matching, pointing, etc.) initially, but then systematically faded
the prompting as the participant gained more independence on the skill. If baseline data indicated
that the participant was close to mastery on the skill (i.e., 70%), staff would begin using the
highest level of prompting that was necessary for the participant (verbal, gesture, etc.). If there

was a skill in which the learner was consistently getting the same overall percentage on each trial
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block without improving for five trial blocks, staff modified the prompting strategies used in
order to better accommodate the learner. The prompting strategies were modified to use errorless
learning, in which staff presented the demand and immediately prompted the learner through the
skill. This modification of prompting strategies was only needed during one skill, and that skill
was not mastered due to having to end the study. In summary, for a program to be considered
mastered, the participant had to either (1) obtain a score of over 90% on both baselines
conducted or (2) obtain a score of over 90% for three consecutive trial blocks or (3) obtain a
score over 90 on a test condition.

Both PEAK-E and PEAK-T include a criterion-referenced list of 184 target skills (368
total). Selection of appropriate targets was based on direct pre-assessment results and direct or
indirect teaching of each individual target skill (Dixon, 2016). Once the participant had mastered
a program within either module, the implementer conducted the second baseline test probe from
the remaining program. Simultaneously, the implementer conducted the first baseline for another
program. By doing this, implementers were able to achieve a step-wise progression of baseline

testing that contained at least two probes at a time (Belisle et al., under review).
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RESULTS

For the initial PEAK assessment, Connor obtained a total score of 16. The portion of the
total score obtained from the PEAK-E module suggested that Connor had limited skills in the
area of reflexivity, symmetry, transitivity, and equivalence, as he obtained a raw score of 1 out of
6 in each section within PEAK-E (see Table 1). The second portion of the total score was
obtained from the PEAK-T module and it suggested that Connor had the skill of coordination,
which is the ability to exchange a stimulus for another stimulus as well as transform the relations
of a certain stimulus (Dixon, 2016). He received a raw score of 10 out of 16 for the frame family
of coordination. However, he did not show mastery of the skills of comparison, opposition,
distinction, hierarchical, or deictic (see Table 1). The overall PEAK score was calculated by
taking the sum of the points correct on PEAK-E, the sum of the points correct on PEAK-T, and
adding the PEAK-T score to the PEAK-E score. The raw scores for each 1Q subtest that were
completed (information, matrix reasoning, and picture memory) are displayed in Table 2. For the
initial IQ test, Connor obtained a raw score of 2 for information, 6 for matrix reasoning, and 3
for picture memory. The subtest scores were then converted into a full-scale IQ score, in which
Connor’s 1Q was 45. Lastly, for the initial assessment for obtaining the d coefficient, Connor
obtained a total score of 0. The initial assessment scores indicated that Connor was not able to
derive neither symmetrical, nor transitive relations.

Participant performance is summarized in Figure 3-6. During baseline conditions,
Connor obtained a range of scores that for 9 out of the 13 programs introduced, indicated that

staff should move on to implementing training/testing in order to teach him those skills. For 4 of
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the skills introduced, it was evident that Connor already had that particular skill within his
repertoire as he received a score of above 90% during baseline. For the skills that Connor
obtained over 90% on two consecutive baseline trial blocks, staff considered those mastered and
moved on to the next skill. Connor mastered out of 11 total skills during the 10-week treatment.
7 of those programs were from the PEAK-E module that focuses on the emergence of stimulus
equivalence and DRR, and includes the frame families of reflexivity, symmetry, transitivity, and
equivalence (Dixon, 2015), and 4 of those programs were from the PEAK-T module, which also
focuses on DRR and corresponds with RFT and includes that frame families of coordination,
distinction, opposition, comparison, hierarchical, and deictic (Dixon, 2016). 2 programs were in
progress but were not mastered at the time the study came to an end. For 1 of the programs that
was not mastered, he was showing improvement in his scores. The other program that was not
mastered was not showing a stable increase in scores, however staff was beginning to implement
error correction in order to help Connor understand the skill better. As mentioned previously, for
a program to be considered mastered, Connor had to either (1) obtain a score of over 90% on
both baselines conducted or (2) obtain a score of over 90% for three consecutive trial blocks or
(3) obtain a score over 90 on a test condition. The majority of the programs mastered were taught
to 100%. It took an average of 7 training/testing trial blocks in order for Connor to master out of
a skill. For programs taken from PEAK-E (symmetry), it took an average of 6 trial blocks in
order for Connor to obtain mastery. For programs pulled from PEAK-T (comparison, distinction,
opposition, and deictic), it took an average of 8 trial blocks in order for Connor to obtain
mastery. Within the symmetry programs, Connor was directly taught a single relation (A-B) and
then he was able to derive B-A without being directly taught for each stimuli used (see Table 3).

This suggests that Connor was able to make a derived relation in the opposite direction of the
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relation that was directly trained (Dixon, 2015). Connor then mastered out of 1 program from the
frame family of comparison suggesting that he could make comparison relations when asked
questions like, “Which is bigger” (Dixon, 2015), 1 program from the frame family of opposition
suggesting that Connor was able to identify things that were opposite such as a full cup versus an
empty cup (Dixon, 2015), and 2 programs from the frame family of distinction which suggests
Connor was able to transform the relations of a certain stimulus by a certain learning history with
another (Dixon, 2015). For comparison, distinction, opposition, and deictic, he was directly
taught A-B and then tested on Y-Z, so by only being directly taught one relation he was then able
to derive three more, for a total of four relations (see Table 3). There were 2 out of the 11
programs mastered that we saw an initial failure to derive relations. On the program SYM:
Superheroes-4D, Connor obtained a score ranging from 84% to 100% on the three previous trial
blocks using the training stimuli (A-B), however when staff tested the opposite direction (B-A),
Connor’s score dropped to 50%. Following the testing block, staff returned to training the skill
for 1 more trial block, in which he obtained 100%. Following the 100%, staff tested the opposite
direction once again (B-A), and he scored a 100% suggesting that he was now able to derive that
relation. For DIS: Picture Discrimination-3D, Connor obtained scores ranging from 80% to 88%
on the previous training trial blocks, however when tested Y-Z, his scores dropped to 30% on the
first test. Staff then returned to training for two trial blocks in which he scored 84% and 86%.
The second test followed those two trial blocks, and Connor obtained 0%. Following these scores
for Y-Z, staff returned to training A-B. Once Connor had obtained scores ranging from 96% to
100% on the training blocks, staff then re-tested Y-Z, in which he then obtained 100%. In both of

these situations, there was an initial failure to derive relations. That being said, both of these
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programs also suggest that derived relations can be achieved, it simply may take more time and
more training trial blocks for some programs versus other programs.

Following the end of treatment were the final PEAK, IQ, and d coefficient probes.
Connor obtained a final PEAK score of 26, which is a 10-point increase from the initial
assessment. As displayed in Table 1, Connor gained 1-point for reflexivity, 3-points for
comparison, and 8-points for deictic. His score stayed the same for the frame families of
transitivity and coordination. Lastly, Connor’s scores did decrease by 1-point for the frame
families of symmetry and equivalence. Overall, Connor’s PEAK score increased from the initial
test to the final test, and he was able to show improvements in areas that weren’t even taught
with any of the programs introduced. This suggests that Connor may have learned these skills
through learning portions of other programs and applied the knowledge to other situations/tasks.
For the 1Q test, Connor obtained a final full-scale IQ score of 51, which would be a full-scale 1Q
(FSIQ) change score of +6 from the initial assessment. The FSIQ change score was calculated by
subtracting the initial score from the final score to obtain the difference between the two scores
(Dixon, Paliliunas, Barron, Schmick, & Stanley, 2019). Connor’s FSIQ change score also
corresponded with the findings from Dixon et al. (2019) in which the range of change increase
was 6-23. The final d coefficient score was 1, which is a 1-point increase from the initial
assessment. Although this increase may seem small, it may have also been a considerable gain
taking into account the floor effect that the method to obtaining the relational deceleration

coefficient may have, as the test was too difficult for the participant.
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DISCUSSION

The results of the present study extend prior research (Dixon, 2015; Dixon et al., 2017b;
Dixon et al., 2018; Dixon et al., 2019), suggesting that (1) the PEAK-E and PEAK-T curriculum
are able to teach the targets they intend to teach, and (2) DRR is an essential skill to teach all
children, especially those whom have developmental disabilities as it is crucial in teaching and
improving language skills (Moran et al., 2015). The present study was able to demonstrate
teaching children to derive relations through the PEAK curriculum. By teaching DRR through
the PEAK curriculum, the participant was able to achieve an increase in PEAK scores as well as
achieve an increase in IQ related to increases in the PEAK scores. This replicates previous
studies that have shown that individuals who were able to derive relations also produced better
scores on IQ tests (Dixon et al., 2018; Dixon et al., 2019). In many previous studies (Dixon,
2015; Dixon et al., 2016b; Dixon et al., 2017b; Dixon et al., 2018) as well as the current one that
was conducted, the second two modules of the PEAK assessment and curriculum were shown to
help produce DRR.

Along with other studies, this study focused on the development of untrained verbal
operants, which included the emergence of derived mands and intraverbals. Teaching in this way
and using the PEAK curriculum also allowed us to align with the views of RFT and stimulus
equivalence, which involves training a small set of responses which then result in the
development of untrained and unreinforced responses (Barnes-Holmes et al., 2017). Aligning
with the view of RFT is important because RFT focuses on how language and cognition affects
responses in everyday life (Barnes-Holmes et al., 2017), and that is ultimately what we want to

happen when we teach children to derive relations. The end goal is for a child with
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developmental disabilities who may otherwise struggle with deriving relations and applying that
to their everyday life and multiple situations, to now be able to do those things.

The processes and techniques used within this study included a DTT style of teaching and
using MET while training. By using DTT, we were able to provide immediate reinforcement for
correct responses, and incorporate extinction or error correction procedures for incorrect
responses (Geiger et al., 2012). DTT also allowed for us to move at a fast pace, delivering a high
volume of controlled trials and teaching as many skills as possible (Ackley et al., 2019). Using
MET allowed us to systematically present Connor with examples of stimuli relating to the
specific task until he no longer needed to be instructed on each relation (Dixon, 2015).

The results of the present study add to prior research that there is an applied utility of the
PEAK assessment and curriculum. PEAK has been shown to have a significant correlation with
IQ (Belisle et al., 2018; Dixon et al., 2019), be a useful tool in teaching young individuals with
developmental delays to derive relations (Mullen et al., 2017), and more specifically used in
order to help individuals demonstrate derived symmetrical and transitive relations (Dixon et al.,
2016b). By using PEAK to assess the participant and then follow the PEAK protocol for training
and teaching DRR, we were able to not only improve the participant’s score on the PEAK
assessment, but we were also able to show an increased 1Q score. The results of this study
supplement current research that the PEAK relational training system, specifically the
Equivalence module, helps to build repertoires of equivalence class formation in children with
autism (Daar et al., 2015; Belisle et al., 2016).

These results were also obtained following a 10-week treatment that included two-hour
sessions occurring twice per week. This would suggest that making improvements in language,

cognition, and DRR could be done in a lesser amount of time than most therapies currently
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operate by (if the proper programs and protocols are used, such as the PEAK relational training
system). Past research has indicated an important element of ABA therapy is the intensity and it
is suggested clients receive 30-40 hours per week of intervention (Weiss, 2001), however it is
evident that 30-40 hours of therapy per week may not be a necessity to teaching children with
ASD complex language and cognition skills. The consequences of not having to spend 30-hours
per week in intensive treatment are immense for parents and children. If a child is not spending
most of their time at a single therapy (i.e., intensive ABA), they may have more time to attend
other therapists such as a speech pathologist, food therapist, or occupational therapist. Not only
would it open up time for children to receive other services that they may need, but it would also
allow for the child to be in school full-time where they could be more fully integrated into the
school system, with same-age peers, and have the same opportunities and experiences as other
children. ABA therapies that are less intensive would be beneficial to the child and their family,
but it would also be beneficial to the clinics, organizations, and other families who have yet to
receive any kind of ABA therapy. It’s no secret that wait lists are a huge problem in a lot of
clinics that serve the population of children with developmental disabilities. The possibility of
improving a child’s language and cognition skills in a matter of a few hours a week would allow
clinics to see more clients at a time, as well as move through their waitlists at a quicker pace.
That being said, therapy and treatment could still be provided in a more condensed manner while
not compromising integrity of treatment and still providing every individual with the service and
tools they need to be successful following the end of treatment.

Although this study suggests that gains in IQ and other assessment scores can be
increased in 2-hours per week over the course of 10-weeks, it is also important to note the

possibilities for improvements if using RFT models for intensive treatment. The gains that were
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seen within the present study may grow exponentially if the child was receiving 30-40 hours per
week of treatment using the same model that was used here (RFT model; i.e., PEAK). Due to the
lack of dosage studies done on children with developmental disabilities, we do not know how
such a model would affect a child’s ability to grow and develop more complex language and
cognition skills.

Another implication would be for specifically children with ASD, the results of this study
imply that IQ scores do not have to be stagnant and there is a possibility that IQ can be altered
and improved by teaching the individual how to learn instead of trying to teach everything
directly (Dixon et al., 2019). By implementing the train/test strategy that PEAK enforces,
therapists are able to provide individuals with the opportunity to learn relations through
prompting and reinforcement strategies, but then apply what they have learned to untrained
relations and new situations (Dixon, 2016). This is a major implication, as children with
developmental disabilities tend to lack the ability to develop complex verbal behavior repertoires
that their same-age peers may have (Dixon et al., 2017a; May et al., 2013).

Another implication of this study would involve reviewing Table 1. Within Table 1, it is
clear that although most of the programs mastered were within the frame family of symmetry
(within PEAK-E), PEAK scores on the final assessment did not reflect an improvement within
symmetry. That being said, PEAK scores on the final assessment did reflect the increase in skills
that were not mastered during treatment such as deictic (within PEAK-T). This suggests that it is
important to go beyond the Equivalence module of PEAK and incorporate skills from the
Transformation module as well. It is critical that we don’t stop at teaching the skills that are
taught within the Equivalence module, such as symmetry, but that we go further in order to

expand the language and cognition of the individuals we work with. Furthermore, the largest
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gains seen in PEAK scores were within the frame families of comparison and deictic and the
largest gains seen IQ were from the subtests of picture memory, with matrix reasoning and
information closely behind. It is possible that the gains seen in PEAK and the skills learned
through the PEAK curriculum helped Connor build the necessary complex problem solving skills
to be able to improve his scores on IQ subtests such as picture memory or matrix reasoning.
Despite the results obtained in the current study, there are several limitations that should
be addressed in future research. First, due to the clinic running through a University and having
limited space for therapy, there were multiple sessions that were missed due to the participant
being sick, the University being closed for a holiday, or therapists being gone for school
functions. Due to the limited space, sessions that were missed could not be rescheduled. Due to
the treatment being 10-weeks Connor should have had 20 total sessions, however he only had 13
total sessions. We do not know if the multiple missed sessions could have limited the increase
that was seen in PEAK scores and 1Q scores. Having a space and schedule in which participants
could have more consistent sessions may show more of an increase in the scores looked at during
this study. Although having missed sessions is considered a limitation, it also resembles more
closely to the real world, in that clients get sick, miss sessions, and don’t always have consistent
treatment due to outside factors. Furthermore, the intention of the study was to provide 12-weeks
of treatment. Due to a global pandemic (COVID-19), the treatment phase ended at 10-weeks.
The pandemic of COVID-19 caused schools to be shut down, normal operations moved to
online-only, required social distancing, and to keep away from groups of people. Due to these
stipulations that were enforced by state and local officials, there was unfortunately not a way to
continue treatment passed 10-weeks. Once again, we are not sure if the limited weeks of

treatment could have hindered the increase in scores that the children obtained.
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Second, due to the lack of time that was available to complete the study some of the
probe data were taken at times it otherwise would not have been taken. As specified in the above
methods, 1Q and d coefficient probes were to be conducted once the participant had mastered
three skills, or three weeks had passed. If the participant were to master out of three skills in less
than three weeks, then the probes would be conducted once the three weeks had passed. The
third probes were completed without any new skills being mastered by the participant. The final
probes were completed with only one skill that had been mastered between the final probe and
the previous probe. That being said, although not all of the probes occurred during the intended
times, the participant still increased his score on the IQ probes that were completed.

Third, we do not know if the results that were obtained in the present study would be the
same if it were done with participants different from the participant chosen. For this study, there
were a limited number of responses from potential participants. Even so, the participant selected
did meet the criteria that were specified (i.e., autism diagnosis, not currently receiving other
ABA services, low score on the CBI), except he could not make consistent symmetrical relations
when he began. Although Connor could not make consistent symmetrical relations when he
began, his age and gains in IQ line up with some of the participants included in a RCT completed
by Dixon et al. (2019). This RCT evaluated IQ gains in children with autism in a comprehensive
ABA treatment group, a traditional ABA treatment group, and a waitlist control group (Dixon et
al., 2019). Out of the participants who received either comprehensive ABA treatment or
traditional ABA treatment, 8 of those participants were the same age, or one year older or
younger than Connor. There was also a participant within this study that closely resembled
Connor’s IQ gains, starting at 46 and ending at 50 following 12-weeks of treatment (Dixon et al.,

2019) as compared to Connor’s IQ which started at 45 and ended at 51.

36



Fourth, there was only one participant within the current study. Having additional
participants would provide greater assurance that the results of the study did not occur by chance
and could apply to other individuals who meet the specified criteria (diagnosis of ASD and a low
score on a challenging-behavior assessment) as well as possibly a wide range of individuals.
Having more participants would also add to the confidence that intensive ABA therapy (i.e., 30-
40 hours per week) is not necessarily needed in order to see great gains in the language and
cognition of the individuals we treat. Having more participants could also be used to show that
intensive ABA therapy using RFT models may be more effective than other more traditional
models. Additionally, although there is currently other research to support this conclusion
(Belisle et al., 2018; Dixon et al., 2019), more participants may also increase the assurance that
the PEAK relational training system can assist in the rising of 1Q scores. In addressing this
limitation, the multiple baseline across skills design that was used in this study works well with 1
participant and the design was able to accurately portray the skill acquisition seen through using
PEAK. The multiple probe component of this study could be improved by having a control
condition and using IQ probes within a multiple baseline across participants (had there been
more than 1 participant). The design would have also been improved by conducting a study
longer than 10-weeks.

Fifth, although data on treatment integrity was taken and the results were an acceptable
percentage (90.6%), taking data on treatment integrity did not begin right away. Having
treatment integrity data beginning at the start of the study and applying it through the entire study
would allow for more confidence in that all the programs were presented, prompted, and scored
the way that they should have been. Ensuring that all programs were presented, prompted, and

scored the correct way would also allow for greater confidence in knowing that the participant
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learned the skills correctly, actually earned the score they received, and was taught as many
skills as possible during the time of treatment.

Sixth, the current study did not include a follow-up after the final probes were completed.
We do not know how well the specific skills Connor learned will be maintained, how well he
will continue to make derived relations throughout other situations, and how is 1Q score may
change following the ending of treatment.

Finally, the present study involved using only the discrete trial training (DTT) method of
presenting trials. Within this method of training, the individual is taught relations directly and
then tested on the emergence of derived relations (Dixon, 2015). Although children who are
taught using DTT have been shown to acquire skills more quickly (Miranda-Linné & Medlin,
1992) and this was the preferred method for the current study, adding in another component
would add more layers to the research. DTT would still be a necessary strategy to include in
order to teach derived relations, however it may be interesting to include data on what other
skills the child may be learning within their natural environments or other academic
environments that may affect how quickly they are able to show DRR and how it may affect the
amount of skills they are able to learn within the specified amount of time.

Future research could not only look at DTT and how presenting targets in a discrete trial
format can assist a child in learning derived relations, but also look at incorporating NET
components and including peer interactions. The child may learn things in the natural
environment and with peers that they would apply to their training during the DTT sessions.
Future research should address the other limitations above and continue to explore the potential
utility of using PEAK to increase IQ scores, to teach children DRR, and to work towards a less-

intensive system of ABA therapy. This would include conducting research that examines the
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relationship between PEAK scores and increasing IQ scores in children who may have another
developmental disability other than ASD, multiple diagnoses, children who may have behavioral
challenges to overcome, and children whom do not have a developmental disability. Future
research could also expand the number of treatment weeks provided to the participant, as well as
conduct the study in a space that will allow for rescheduling and consistent sessions with the
participant. As mentioned above, although the participant missed multiple sessions, it more
closely resembled a real-life situation. Therefore, future research could also include this aspect to
see if the same results (i.e., the client made significant gains regardless of missed sessions) could
be replicated. Additionally, future research should look at modifying the design used in the
present study to expand in order to include more participants, such as using a multiple baseline
across participants with an imbedded multiple probe. This would allow for the researchers to
identify whether the results found in the current study could be applied to different participants
and multiple participants. Within the multiple baseline across participants design, the researcher
may also include a control participant in order to compare initial and final assessment scores
between participants who received an x-week treatment and those who received no treatment
during that time. Finally, future research may consider adding a follow-up to the end of the study
to examine how the participant(s) maintain the skills that were taught to them during treatment.
Other questions that may be answered by doing a follow-up would be (1) what skills have they
gained or lost during that time, (2) how has their IQ been affected during that time (i.e.,
increased, decreased, no movement), and (3) what does DRR look like for the child following the
study (i.e., have they been able to continue to derive relations in other contexts not taught or

worked on during treatment).
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In conclusion, the present study suggests that the PEAK comprehensive assessment and
curriculum is able to assess and appropriately teach children with ASD to derive relations, which
is a necessary skill in order expand the language and cognition of children beyond simple tacts
and mands, as well as potentially increasing 1Q. Due to the results of this study, possible
decreases in the duration of “intensive ABA treatment” may be warranted as the individual
treated was able to improve scores based off a merely 2-hour session twice a week, however
more research is needed in order to know for sure. As well, regardless of the intensity of the
therapy, future ABA treatment should focus on incorporating RFT models that are more

comprehensive.
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Table 1. Initial PEAK assessment scores, including specific frame families from the Equivalence
and Transformation module to the right. Final PEAK assessment scores, including specific frame
families from the Equivalence and Transformation module to the left.

PEAK
Assessment
Scores
PEAK-E&T PEAK-E &

Frame Families Initial T Final
Reflexivity 1 2
Symmetry 1 0
Transitivity 1 1
Equivalence 1 0
Coordination 10 10
Comparison 0 3
Opposition 0 0
Distinction 0 0
Hierarchical 0 0
Deictic 2 10
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Table 2. IQ scores broken down into each subtest raw score that was obtained for the initial,
middle, and final probe.

1Q Subtest Scores

Subtest Initial Middle Final
Information 2 5 4
Matrix Reasoning 6 9 8
Picture Memory 3 6 8
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Table 3. Each PEAK program that was introduced to Connor are listed to the left and the target
relations within each program are listed to the right.

Target Relations for PEAK Programs

Program Train Test
SYM: Object to Picture-4B A=B B=A
COM: Bigger and Smaller- 3A A=B Y=Z
SYM: Superheroes- 4D A=B B=A
DIS: Picture Discrimination- 3D A=B Y=Z
COM: Faster and Slower- 3B A=B Y=Z
SYM: Derived Mands- 4C A=B B=A
SYM: Upper/Lower Case Letters- 4F A=B B=A
OPP: Picture to Picture- 5C A=B Y=Z
SYM: Food Sources- 4E A=B B=A
SYM: Textual Number Identification- 5C A=B B=A
SYM: Shape Names- SE A=B B=A
DIS: Textual Discrimination- 4A A=B Y=Z
DTC: You and I- 4E A=B Y=Z
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QABF Results
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Figure 1. Responses from the participant’s guardian regarding the function of the participant’s
behavior.
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PAS-BOS and Challenging Behavior Index
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Figure 2. Responses from staff regarding factors that may affect the participant’s functioning, as
well as results of the challenging behavior index.
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Figure 3. Skills 1-4 taught using the PEAK curriculum. The x-axis represents trial blocks

completed while the y-axis represents percentage correct. Includes both PEAK-E and PEAK-T
programs.
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Figure 4. Skills 5-8 taught using the PEAK curriculum. The x-axis represents trial blocks
completed while the y-axis represents percentage correct. Includes both PEAK-E and PEAK-T
programs.
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Figure 5. Skills 9-12 taught using the PEAK curriculum. The x-axis represents trial blocks
completed while the y-axis represents percentage correct. Includes both PEAK-E and PEAK-T
programs.
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Figure 6. Skill 13 taught using the PEAK curriculum. For the top graph, the x-axis represents
trial blocks completed while the y-axis represents percentage correct. Remaining three graphs
depict the PEAK, IQ, and d coefficient probes completed in which the x-axis represents trial
blocks while the y-axis represents total score.
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APPENDICIES

Appendix A. Human Subjects IRB Approval

Date: 4-29-2020

IRB #: IRB-FY2020-33

Title: Teaching Language and Cognition Skills ko Children and Adolescents
Creation Date: 7-23-2019

End Date:

Status:

Principal Investigator: Jordan Belisle

Review Board: MsU

Sponsor:
Study History
Submission Type |Initial Review Type Expedited Decision
Submission Type Maodification Review Type Expedited Decision
Submission Type Modification Review Type Expedited Decision
Submission Type Modification Review Type Unassigned Decision
Key Study Contacts
Contact
Member Jordan Balisle Role Principal Investigator jhelisle@missouristate adu
Contact
Member Jordan Balishs Role Primary Contact jhalisle@missouristate adu
Contact
Member Micale McDonald Role Investgater neBBElive. missouristale edu
Contact
Member Annalise Giamanco Role Investigatar annalise201 5&live. missourisiate adu
Contact
Member Taylor Lauer Role Investigator 14591 1@ live. missouristate. edu
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Member

Member

Member

Member

Member

Member

Member

Calesta Unnarstall

Meagan Kimzay

Lindsay Schneidar

Hannah Wallace

Meagan Bayle

Dana Paliliunas

Crystal Tracy

Role

Role

Role

Role

Role

Role

Role

Invastigatar

Invastigatar

Imvastigatar

Invastigatar

Invastigatar

Investigatar

Investigatar
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Contact

unnanstall1 3glive.missoursiate adu

Contact
meg 187008 live.missouristate.edu

Contact
lindsey 5T @liva.missourtssiate adu

Contact
wallacal T@live missoursiate adu

Contact
maganboyla@missouristate edu

Contact
dpaliliunas@missouristata.adu

Contact
fracy 1722@live. missouristate. edu



Initial Submission

Wha is the Principal Investigator?

This individual will be required fo certify the protocal for submission and will be
1 responsible for the overall project and MUST be a faculty or staff member.

Mamaea: Jordan Belishe

Crganization: Psychalogy

Addrass: 301 5 Mational Ave , Springhald, MO 65887-0027

Phone:

Email: jbaliske@missouristale. sdu

Who is the Primary Study Contact?

This person, in addition to the Principal Investigator, will be included on ail
2 correspondence related fo this project. This person may be the Principal investigator or
someane else (facully, staff, or student).
Mama: Jordan Belisla
Crganization: Psychalogy
Addrass: 301 5 National Ave , Springfeld, MO G5887-0027
Phcne:
Email: jbaliske@missouristale. adu

Will there be any Co-Principal Investigators participating in this study?

Co-Frincipal Investigators will also be required fo certify the protocol for submission and
share overall responsibility with the Principal Investigator for the study. Co-Pnncipal
investigators MUST be facully or staff members.
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Yas

+ Mo

Will there be any other individuals participating with the investigation?

These individuals will be participating as part of the research feam, but will not need fo
cerlify the protocol submissions, or be included in any correspandence regarding the
study. Typically these individuals will be studenis or individuals from ofher institutions.
investigators may be faculty, staff, students, or unaffiliafed individuals.

& Yas
Select the Investigatons)

Name: Micola Choate

Organization: Psychology

Address: 801 5 Mational Avenua | Springfield, MO B5BST7-0027
Phone:

Email: ncBB@ive. missouristale. adu

MName: Annalise Giamanco

Organization: Psychology

Address: 901, 5. National Avenue , Springfield, MO G5897-0027
Phone:

Email: annalise2(15@ive missounstale sdu

Mame: Taylor Lauers

Organization: Psychology

Address: | Springfield, MO 65857-0027
Phone:

Email: #453911@lve. missouristate.edu

Name: Celesta Unnarsiall

Organization: Psychology

Address: 801 5 Mational Avenua | Springfield, MO B5B87-0027
Phone:

Email: unnerstall13@iive. missouristale.edu

MName: Magan Kimazey

Organization: Psychology

Address: 801 5 Mational Avenua | Springfield, MO B5B87-0027
Phone:

Email: mag1870k@ive missourstale edu
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Name: Lindsey Schneaidar

Organization: Psychalogy

Address: 901 5 Mational Avenue , Springfield, MO B5897-0027
Phone:

Email: lindsayb7@ive missourisiate.adu

Name: Hannah Wallace

Organization: Psychalogy

Address: 901 5 Mafional Avenue , Springfield, MO 65887-0027
Phone:

Email: wallace1 7ilive.missoursiate. adu
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Geaneral Information

What is the full title of the research protocol?

Teaching Language and Cagnition Skills ko Children and Adolescents

Abstract/Summary

Flease provide a brief descripfion of the project.

The purposa of the study is to evaluate instructional procedures designed to teach language and
cognitian skills to childran and adolascents.

These procedures indude the Promoting the Emergance of Advanced Knowledge (PEAK):
Retational Training Systerm, which is an assessmant and curficulum that uses bahavioral principles
and lechnigues lo leach basic 1o advancad language skills, and Acceplance and Cormmitrment
Therapy (ACT) for Children with Autism and Emolional Challenges, which is a language and
cognition based therapeutic intervention incorporating mindfulness and behavior change techniques
to halp individuals learn bow to stay in the prasent moment and identify as well as pricritize their
values.

Are vou reguesting Single IRE Review

Single IRE Review is applicable to a study that is being reviewed by another Institution's
IRB, in which you wish to rely on the external IRB for review, approval, and cversight.

Yes

+ Mo

Does the study require review and oversight of the IRE?
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Regardiess of how these questions are answered, the defermination of IRE review and
oversight iIs made by the IRE and this study will siill need to be submitted for preliminary
revigw.

Is this study a systematic investigation, following a predetermined plan, for locking
at a particular issue, festing a hypothesis or research question, or developing a
new theory that includes any of the following:

*  Collection or analysis of quaniitative or gualitative data

* Collection of data using surveys, testing or evaluation procedures,
interviews, or focus groups

* Collection of data using experimental designs such as clinical trials

*  Observation of individual or group behavior

4 Yes

Mo

Will this study contribute to generalizable knowledge, in that the purpose or intent
of the project is to test or to develop scientific theories or hypotheses, or to draw
conclusions that are intended to be applicable andior shared beyond the
populations or situations being studied? This may include one or more of the
following:

4B * Presentation of the data at meetings, conferences, seminars, poster
presentations, etc.
* The knowledge contributes to an already established body of knowledge
*  (Other investigators, scholars, and practiioners may benefit from this
knowledge
*  Publications including journals, papers, dissertations, and theses

< Yes

Mo

Will this study require cbtaining information or biospecimens, through intervention
4C  orinteraction with an individual that will be used, studied, or analyzed by the
investigative team?
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+ Yas

Mo

Will you be requesting an Exempt Review for this study?

in arasr to quslify for review via exempt procedures, the research must not be greailer
tharn minimal risk and must fall info at least one of the exempf cafegores dafined by
federal regulations.

Ve

+ Mo

G Is this study receiving internal or external funding?

Vs

+ Mo

Does this study contain protected health information (PHIY?

PHI is any informalion in a medical record or designated record set that can be used (o
identify an individual and that was created, used, or disclosed in the course of providing
a health care service, such as a diagnosis or treatment.

Yas

& Mo
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Has all IRE Human Research training been taken through CITI under Missouri State
University?

s Yes

Mo
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Describe the proposed project in @ manner that allows the IRB to gain a sense of the
project including:

The research gquestions and objectives,

Key background literature (supportive and contradictory) with references, ang
The manner in which the propocsed project will improve the understanding of the
chosen topic.

Tha purpose of the study is to evaluate instructional procedures designed to teach language and
coegnition skills to childran and adolascents.

These procedures incude the Promoting the Emergence of Advanced Knowledge (PEAK: Dixon,
2078): Relational Training System, which is an assassment and curriculum that wses behavioral
principles and lechniques o leach basic to advanced language skills, and Accoplance and
Commitmant Tharapy (ACT) for Children with Autism and Emational Challanges (Dixon & Paiiiunas,
2018), which is a language and cognition based therapeutic intervention incorperating mindfulness
and behavior change technigues to help individuals learm how to stay in the present momant and
idantify as wall as priaritize theair values. Both approaches seek o understand how language
davelops, and once devaloped, how language can influence behavioral flaxibility. Ressarch will take
place on campus within research space dedicated to the primary imvestigator. Prior research on
PEAK has demansirated that the assessment toals contain convargent validity with measuras of
language and intellectual functianing {Dixon et al., 2014; Dixon, Belisle, et al_, 2015}, and that
training guidad by PEAK can lead to the acquisiion of skills such as perspective taking (Belisle et al.,
2016) and calegerization (Dixon, Belisle, Stanley, el al., 2015). This research extends upon this work
by evaluating PEAK in a hater contralled laboratory seting on campus that eantains an-going data
maniloring and feadback, digital data resarding, video manitaring, and physiological measures
including heart rate and skin conductance during assassment and lraining. Research on ACT has
alsn begun ta show that this approach can intervens on the relationship bebween language and
prasent moment awaraness and values with children (Coyne et al,, 2011). We are seeking lo again
enctend this work by implermenting ACT in a more rigorously contralled laboratory sefting on campus.

2 Check all research activities that apply:

¥ Audio, video, digital, or image recordings

Biohazards (a.g.. rONA, infectious agents, select agents, taxins)
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Bialegical sampling {ather than blood)
Blood drawing
Class Profocal {or Pragram or Umbralla Protocal)
« Data, nat publicly availabla
Data, publicly availabla
Daception
+ Davices
Diet, axercisa, or sleap modifications
Drugs ar biglagics
Focus groups
Intanat or amail data collection
Malerials that may be considered sansitive, offensive, threalening, or degrading
Man-invasive meadical procaduras
« Obsarvation of paricipants
Crral history
Placeba
Racord reviaw
Spacimean rasaarch
Surgical procaduras
 Survays, questionnaires, or intarviews {one-on-one)
Survays, questionnaires, or intarviews (group)

Othar

Describe the procedures and methods planned for carrying out the study. Make sure to
include the following:
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Site selection,

The procedures used to gain permission o carry cut research at the selected
sites(s),

Data collection procedures, and

An overview of the manner in which data will be analyzed.

Provide all information necessary for the IRB fo be clear about all of the contact human

participants will have with the project.

Subjects will ba asked o parlicipate in varous language- and cognilive-based training/instructional
activities and therapeutic axercisas included in thair insiructionalfreatment plans, as well as angage
in prafarmad aclivilies as a raward for doing 50. As wall, dapanding upon thair agefability leveal, they
may be asked to complele surveysiquastionnaires ralated to their instruction (attached).

Measuramant will consist of standardized language assessmants, data ralated to language and
cognition skill acquisition, standardized measures of psychological health/Mexibility and mindfulness,
and any parmanant products produced by paricipants” duning thair instruction. Language skill
acquisition data typically invohias daily or trial based recordings of respanse accuracy and prompt
lenvals required. Language skills will be assessed both directly, using discrate trial training
(presanting the individual with an instrudion or queston, providing praisarewards for cormect
responses, and prompling incormact respansas), and indiractly, by having an adult familiar with the
childfadolescent complate a checklist. Othar measunas will be gathared via questonnaires and
survays. (Sea attached for measurament insirumants).

Diract absarvation/data collaction will be collectad during sessions by tha behaviar
therapistireseanchar warking with the subject, and at some times, by a second researchar absanving
the session through a one-way mirrer built in to the therapy room. Parent(s)fguardian(s} will be able
o vierw the results of assassmants by reéquast.

VideolAudio taping will be used for treatment integrity and professional presantation. Separate
writlen consant from subjeds’ guardians (see Request for Video/Audio Recording and Releass of
vidao racordings) will be cbtained. The dispasition of such recordings will include only the participant
and instructor during applications of treatment materials or procedures. This will ba dane in order to
allew for tha review of procadural fidelity and reliability of recorded data. In some cases, audio/video
recordings may be usad in the professional presentations, such as training workshops or resaarch
sympasiums. Only pardicipants who have provided the addibonal consanis (sae audialvidao consant
and ralease} will be included in such presentations.

Attach fests, surveys, guestionnaires, and other social-behavioral measurement tools, if
applicable.
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4

Examplar Suray Dacumants_padf

PARTICIPANT INTAKE SURVEY.docx

Attach documentation of site permission, if applicable.
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E—=

Specify the participant population(s).

Check all that apply.

Adults

« Children (<18 years of age)
Adults with decisional impairment
Mon-English speaking
Student research pocls {a.g. psychology)
Pregnant women or fatuses
Prisaners

Unknawn {&.g., secondary usa of datalspecimens, nondargeted surveys, programiciassiumbralla
pratoceis)

Specify the age(s) of the individuals who may participate in the research.

1 year through 17 years

Describe the characteristics of the proposed participants, and explain how the nature of
the research reguiresjustifies their inclusion.

Childran and adolescents {(ages 1 through 17) whosa parants andfor guardians have datarmined
they would benefil from language and eognition based instructional procedures lo develap o
enhance thair skilks will be included in this study.
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Frovige the total number of participants (or number of participant records, specimens,
etc.) for whom you are seeking IRE approval.

100

Describe what time commitment will be reguired from each participant, including
individual interactions, total time commitment, and long-term follow-up, i any.

Participation in tha study will take place foe 1-2 hours / day and 2-5 days / waak. Tha tolal langth of
intarvention will vary across subjacts, ranging from 1-waek to 12-wesaks depending on the
intarvention package developed o meel the specific needs of the subjacl.

Describe how potential participanis will be identified (e.g., advertising, individuals known
o investigator, record review, etc.). Explain how investigators) will gain access to this
population, as apglicable.

Subjects will be recruited from schools, ABA tharapy providers, and parant refarrals to a behawviar
analysis and tharapy clinic operated by the Applied Bahavior Analysis program within the
Psychology Department at Missouri State University. Sites that work with potential participants will
be contacted by the Primary Investigator via email (see Email Script) about the study. If the site
responds to the email indicating thair intarest in providing information about the study to parants,
then the sile will be provided papar copies of the recruitmeant flyer (see Flyer) to provide diractly o
farmilies. Tha flyer contains the contact information for the research team. Once contactad, the
rasaarch team will 5et up an appaintmeant on campus o discuss tha resaarch study with parants and
complata and abtain informed consant from parants ! guardians. Potential paricipants may be
excludad if assessmeant results suggest participants may not benedil from paricipation in the study or
if challenging bahavior during the assessmeant or reparted at intake indicates that the paricipant may
fail io complata training sessions.
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Describe the recruitment process; incluging the setting in which recruitment will take
place.

Sitas are ancouraged to physically provida the racruitmant flyar to familias at the location whera the
families ara receiving ABA servicas.

Aftach recruitment materials (ads, flyers, website postings, recruitment letters, and
oralfwritten scripts), if applicable .

Email Script - Agancy dosx

F'ErF‘EAH.I:!Dr.:

Will participants receive compensation or other incentives (e.g., free services, cash
2] payments, gift certificates, parking, classroom credit, travel reimbursement, etc.) to
participate in the research study?

Describe the incentive, including the amount and timing of all payments.

Participants may receiva financial compeansation for paricipating in the siudy. The
compensated amaunt will be $10 per session to cover traved and parking expenses al the
university. Tharefare, the lolal compensation amount will ba egual o $10 x numbear of
ses80ns (.., B sessions = $80.00). We will track the number of sessions throughout the
participation in the study. Parlicipants will receive payment either at the and af the final
sess5ion or aftar every 10 sessians (i.e., once compensation aguals $100.00) if participation
excesds 10 sessions. Thera is na limit to the total number of sessions, as this will vary across
polential parlicipants. All patential paricipants will also recsiva a kst of community resources
that can pravide further climical saniacas to tha participants.
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Describe all reasonakbly expected risks, harms, andfor discomforis that may apply to the
research. Discuss severity and likelihood of occurrence.

Consider the range of risks - physical, psychological, social, legal, and economic.
Mo risks are expecled as a resull of participation in this study.

Discuss the steps that will be taken to minimize risks and the likelinood of harm.

Consent from potential subject will be given before the start of tha study. Subjects will be manitorad
while participating in the study to ensure that potantial subjects are not exposad 1o any Unnecessany
rigks. Al procedures will take place in a private location within the therapeutic setting. Parsonal
information will not be shared with anyone outside of the research team.

Describe the potential benefits that participants may expect as a result of this research
study. State if there are no direct benefits to individual participants.

Parlicipant may benefit from the study in a number of ways. First, all potential participants will ba
given a list of community resources al the intake session, even if they elect not to participata in the
rasaarch study. This list may help families to contact servicas for thair childran. Second, by
pariicipating in the study, parficipants may acquire new languane and cognitive skills or laarn to
enntact the prasent moment and improve psychalogical health. Research sugnests that
imprewvament in thess areas can lead to reductions in challenging behavior and overall gains in life

quiality.

Discuss any potential indirect benefits to future subjects, science, and society.
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Indirect banefits include an improved undersianding of assessment and treatmeant for children with-
and without-disabiliies. Results may guide the devalopmeant of pragramming within applied seitings
(8.9., schools, haalth providers, ABA clinics).

Describe how risks to participants are reasonable when compared to the anticipated
benefits to participants (if any) and teh importance of the knowledge that may
reasonably be expected fo result.

Bacause thera ara no known risks and several potential benafits to the paricipant and society, risks
are considared reasonabila.

72



From the list below, indicate how consent will be obtained for this study.

Check all that apoiy.

Writtarvsigned consant by the subject
o Writtanisigned consant (parmission) for a minor by a Parent or Lagal Guardian

Writtarvsigned consent by a Legally Authorized Representative {for adults incapable of
consanting)

Request for waiver of documentation of consent (verbal consent, anonymous surveys, elc.)
Waiver of parental parmission

Wansar of consant (consant will not be ablained fram subjects)

Describe the consent process including where and by whom the subjects will be
approached, the plans o ensure the privacy of the subjects and the measures 0 ensure
that subjects understand the nature of the study, its procedures, risks and benefits and
that they freely grant their consent.

Onea a polential subject has been idantified, a sohctaton letbar will ba given ta tha
parent{s)fguardian{s) {see Research Infarmation Letter) along with the Intake survey and other

2 dacumants. If the guardian signs thea latfar with an indication that they would like to paricipata in the
study, the researcher will then seek informed consant from the parent or guardian of the potantial
participant.

Al that time, the consent form and aspacts of the sludy will be reviewed with parent{s)iguardian(s).
Assant will also be oblained from any participant above the age of 5. Assant will be gained by
approaching the paricipant with their instructar, tharapist, ar guardian, and axplaining o tharm what

the purpese of the study is. Expeciations of paricipation {see assent form) will be explained and the
participant will be told that thay will be allowesd to quit if they so choose.

Attach all consent and assent documents here:
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Cansent for Video Release doce

Cansant Video Recordings.dosx

Rasearch Letler doox

Release of Liability Farm docx

Service Agreement Forrm . docx

Parent Guardian Consent Form.doox

Assant to Parficipate docx
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Missouri State University is committed to keeping data and information secure. Please
review the Missour Ste University |nformation Security Policies. Discuss you project with the
MSU Information Security Office or your College’s IT support staff if you have questions
about how o handle your data appropriately.

Statement of Principal Investigator Responsibility for Data
The principal investigator of this study is responsible for the storage, oversight, and

1 disposal of all data associated with this study. Data will not be disseminated without the
explicit approval of the principal investigator, and identifying information associated with
the data will not be shared.

By checking this box, all parsonnel associated with this study understand and agree to the

<
Statemant of Principal Investigator Respansibility for Data.

How will the data for this study be collected/stored?

Check all thal apply.

« Electronic slorage farmat

On papear

Describe where the data will be stored (e.g., paper forms, flash drives or removable
media, desktop or laplop computer, server, research storage area network, external
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source) and describe the plan to ensure the security and confidenfiality of the records
ie.g., locked office, locked file cabinet, password-protected computer or files, encrypted
data files, database limited to coded data, master list stored in separate location).

Af minimum, physical dafa showd always be secured by lock and key when stored.
Elecironic data should be slored on University secure servers whenever possible (Cffice
365 or other secure campus server). If dafa has to be sfored off campus, the file should
be encrypted and the device password protected. Additionally, any data o be shared
outside the University network will require 3 SUDERS request be filed and approved.
See hifps Amis.missouristate edw/'Cenfralsuders/creats

&)l data collected during the study will be stored on University saecured servars (Office 365, Microsoft
SharaPoint). Paper documants will ba scanned and sacurad on the secured sarver within 48 hours
and will subsequantly be destroyad. Only resaanchers afiliated with this project will have actass o
the sarver.

Describe how data will be disposed of and when disposal will occur.

Al minimum, Federal regulalions require research records fo be retained for at least 3
years after the complietion of the research (45 CFR 46). Research that involves
identifiable health information is subject fo HIPAA reguiations, which require records fo
be refzined for af least § years after a participant has signaed an awtharization. Finally,
funded research projects may reguire longer refention periods, you may need fo follow
the sponsoring agency guidelines.

Papar docurments will be shreddad wilhin 48 howrs. All data contained on the sanar will ba kept for 7
years, aftar which point it will be daleted from the sarver.

76



Additional Irformation

Please include any additional information about the study below.

NI

Please include any additional documents that aren’t covered within the application.
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Appendix B. PEAK Transformation Data Sheet

Transformation Data Sheet

Participant:

Imit:
Step(s):
Relation|s):

Imit:
Step(s):
Relation|s):

2 o 2 & 8 1
4 o 2 & 8 1
6] o 2 4 8 10
e] o 2 4 8 10

Imit: Date: Init:

Step(s): Trrin: O
Relation(s): Test: O

Step(s): Train: O
Relation|s): Testt O

(2] o z 4 8 10
4] o 2 4 3 10]
6] o 2 & 8 1
5 o 2 & 8 1

0 = no response after multiple attempts at prompts

2 = multiple prompts or reduced stimulus armray eventually
produced a response

4 = 2 prompts at most produced the response with full stmulus
array

8 = 1 single prompt of either verbal or visual nature

10 = independent accuracy on response with no prompt
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Appendix C. PEAK Fidelity Checklist
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