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ABSTRACT

The Effects of Simultaneous Script-Training andikRgdProcedures

on the Mand Variability of Children with Autism

by

Kristen N. Kelley, Doctorate of Philosophy
Utah State University, 2013
Major Professor: Dr. Thomas S. Higbee
Department: Special Education and Rehabilitation
Individuals with autism often display rote andegfive responding across
behavioral topographies. One area that is oftesctdtl is the individual’s verbal
repertoire. In an attempt to build and expand edgzertoires, script and script fading
procedures have often been implemented to teadvidodls new and varied verbal
behavior. Script training and fading procedureseha@go been used specifically to
remediate deficits in an individual’s mand repedoResearchers have examined the
effects of script training and fading procedurestavariability within an individual’'s
mand repertoire. This line of research is of gnegiortance since a lack of variability in
mands can limit an individual's access to desimedi@ needed items as well as social
interactions. In the present study, we implemestediltaneous script training and
fading procedures to increase the variability ohadsused by three preschool-aged
children (one male and two females) diagnosed autism. We implemented these

procedures in an attempt to promote mand varighibing antecedent only procedures



and to teach variability explicitly in our scripaitning and fading preparation. It was also
our goal to address some of the limitations thasein the previously conducted mand
variability studies, namely, the suppression ofdb&ault mand frame.

At the conclusion of the study, and following prdaeal modifications, all three
participants demonstrated an increase in variglofitmand frames. This increase was
observed following the inclusion of extinction pealtires and following low levels of
variability while using antecedent-only procedufeatrticipants in this study
demonstrated an average of one mand frame folloamecedent-only procedures and
this increased to an average of three mand fraallesving the inclusion of extinction
procedures. The combination of the antecedengpiges and extinction further
increased variability across participants. The rfeethe extinction condition led to
many limitations in this study including the lintitans analyzed in the simultaneous
script training and fading procedures.

(90 pages)



PUBLIC ABSTRACT

The Effects of Simultaneous Script-Training andikRgdProcedures

on the Mand Variability of Children with Autism

Kristen N. Kelley

A recent report published by the Center for Diséasetrol indicates that the
rates of autism prevalence are increasing. Statigtthered in a 2008 census state that 1
in 88 children are diagnosed with an autism spectlisorder (ASD). One of the primary
deficits for individuals diagnosed with autism aihd within their communication and
language, which can limit an individual's accessdoial opportunities, learning
opportunities, and most of all having their neenld wants met. In an attempt to increase
language and communication skills among this pdfmuaresearchers and clinicians
have introduced scripted (recorded or written) esleces and phrases.

In this study we introduced four scripted phraseseach three individuals
diagnosed with autism, different ways to requestfsired items. Procedures used in
conjunction to the scripts were designed to promadtitional variability in their
responses. For example, researchers were ingtricctanly attend to varied requests,
which required the participants to use differenggles in order to receive the requested
item. At the conclusion of the study all of thetpapants demonstrated the ability to use
the four scripted requests as well as new requestspecifically taught.

These effects offer additional treatment optiongridividuals diagnosed with
autism and have the potential to increase thelityaln access a plethora of items,

activities, and new experiences.
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INTRODUCTION

Mand Variability and Autism

A recent report (2012) published by the CentelCiisease Control indicates that
the rates of autism prevalence are increasings8tatgathered in a 2008 census state
that 1 in 88 children were diagnosed with an auspectrum disorder (ASD). Many
individuals diagnosed with autism demonstrate dsfia social and verbal
communication. These impairments are often markedl lack of eye-to-eye gaze,
limited to no verbal and/or vocal communicationd éine existence of challenging
behaviors of various topographig@smerican Psychiatric Association [DSM-IV-TR],
2000).Furthermore, individuals with autism often demoatgvery rigid and rote
patterns of responding\merican Psychiatric Association [DSM-IV-TR], 2000 hese
patterns of responding can be observed in thely dautines, toy play, as well as
language. In terms of language, these patterngidfar rote responding are often
observed in echolalic responding or a lack of \mlitg in language. More specifically,
individuals with autism may perseverate on topiceepeatedly use the same verbal
response in a given context. For example, the iddal may always respond to a
greeting, by saying “I'm fine, how are you?” Whilas response would be appropriate
given that the other individual had asked the petsmw they were doing, it is not an
appropriate response to a simple “hello.”

Individuals with autism also frequently displagianinished mand repertoire. The
mand, or request, is an important verbal operattithcontrolled by current motivating

operations and allows us to access desired itemglaas terminate aversive



experiences. The mand repertoire may be deficard fariety of reasons, including the
relationship between the mand and the consequamtes environment, specifically,
that the individual has not experienced the relevanforcement contingencies (e.g.
child requests juice» provided with juice). Another reason the mand repes may be
deficient is that the individual has not been exab® the relationship between the
behavior (mand) and the resulting consequencevg@glof requested item). In addition,
an individual may demonstrate a deficient mandntepe in terms of the variability of
mands. For example, the individual may only be édleequest using the mand “I want
_______.”While this response is effective in mangyteats, it may not always result in the
desired consequence. For example, if an individigaits to terminate an activity and
simply states, “I want no more,” they may not cahtae desired consequence. In some
contexts, the inappropriate grammatical structdir@ request may result in social
disapproval, which may also result in undesiralolesequences, such as, challenging
behavior and an overall decrease in manding.

In order to address the challenges with responsabiiity, a variety of
procedures have been evaluated within the basearels literature as well as the applied
research literature. Basic researchers have imast the effects of different
reinforcement schedules, extinction, and the réld@ discriminative stimulus on
response variability; while applied researchershavther examined antecedent
procedures, such as multiple exemplar trainingsamight training and fading in
combination with consequence-based procedures,asuektinction, have also been
examined (Betz, Higbee, Kelley, Sellers & Poll&2@11; Sellers, Higbee, Snyder, &

Kelley, 2011).



Extinction has been shown to increase respondidgesponse variability. This
effect has been demonstrated across many behatopagraphies, including challenging
behavior. Goh and Iwata (1994) demonstrated theseivhen examining the persistence
and variability in the rates of self-injury and aggsion following extinction. The
participants demonstrated an initial increase ifRispiry when the researchers
implemented extinction. In addition, the authosoabbserved an initial increase in
aggression when self-injury was placed on extimctio

Researchers have also looked at response vanyadslié product of interventions
containing both antecedent and consequence prae(Betz et al., 2011; Gates &
Fixsen 1968; Lalli, Zanolli, & Wohn et al., 1994e&, McComas, & Jawor, 2002). These
procedures teach new responses while also exptiergdividuals to the relevant
contingencies including the discriminative stimulasthe response and the
reinforcement provided for appropriate respondia. example, Lalli et al. (1994)
examined extinction-induced variability in toy playhe researchers taught play
topographies across an array of toys and, aftehieg, only reinforced new, or novel
play responses. The results indicated that ongewleee taught new play responses, and
once extinction of existing play behaviors wasadtrced, the participants began to
demonstrate new play topographies.

Although there has been research conducted orverteons to increase general
response variability, little research has been aotetl specifically on the best procedures
to increase mand variability. The following reviefthe literature will highlight the
research conducted in the area of behavioral vlitialas well as those procedures that

have been investigated to increase mand variagiecifically (e.g., script and script-



fading procedures). This review is crucial in timelerstanding the methods for the

subsequent research.



LITERATURE REVIEW

Variability

Basic Resear ch on Variability

Many behavior analytic researchers have investgatechanisms that have an
effect on response variability in non-human orgasi&ind have demonstrated that
behavioral variability is an operant, something tkaontrolled and changed by
consequences. In addition, basic research studiasihvestigated the effects of varying
reinforcement schedules on response variabilitge 8uch study, conducted by Blough
(1966) demonstrated that pigeons could respondwaitiable inter-response times (IRT)
following training, or the delivery of reinforcemigior IRT’s that occurred least
frequently, therefore indicating that when provideth reinforcement for responding
variably, pigeons were able to engage in respoaseahility. A study conducted by
Antonitis (1951) highlights the effect of extinati@n response variability. The results
from this study demonstrate that when reinforcemexg withheld rats increased their
variability in response location and while this &eior, as is true for other animal studies,
an increase is still observed.

Gates and Fixsen (1968) conducted a study thasiigeted the effects of
alternating between extinction, a continuous recgment schedule and a variable-
interval schedule. The results of this study intidahat when alternating between the
schedules, an initial increase in variability waserved when extinction was
implemented. Other studies have investigateddlagionship between reinforcement

schedules and variability, without extinction. Mgnecisely, the studies include



information about the relationship between fixetkimal (FI) (e.g. Boren,
Moerschbaecher, & Whyte, 1978), continuous reirdorent (CRF), variable-ratio and
extinction schedules (Eckerman & Vreeland, 197@pforcer intermittency (Schoenfeld,
1968) and response variability. The results oferstadies include, an observed increase
in variability as the FI schedule increased; valigtincreased to the greatest levels
when feedback was delivered on a CRF scheduleaetidoy a VR schedule; variability
decreased slightly under extinction conditionsadidition, Schoenfeld (1968) compared
FR and VR schedules and found that variability diesctly related to the intermittency
of reinforcement, demonstrating that the two schedproduced relatively equal
variability. These studies, taken together, hidftlidne impact that reinforcement
schedules have on response variability.

A study conducted by Pryor, Haag, and O’Reilly (@98 a prime example of
basic research on variability. In this study, théhars trained a porpoise to produce
variable responding. Namely, the porpoise was é&aibo respond in novel, or not
previously observed, ways. The researchers reiafonovel responding while putting
previously reinforced behaviors on extinction. they words, the first time the porpoise
engaged in new behavior reinforcement was deliveiidee porpoise would demonstrate
the last reinforced behavior at the beginning ahe@ew session. Once that behavior was
placed on extinction, the porpoise would beginrtot@&ovel behaviors such as
corkscrews, tail flapping and swimming figure eghthus increasing response variability
over time. By the end of the study, the behavi@mome too complex for researchers to
document. This study demonstrates the role of sezeinent and extinction on producing

response variability. Reinforcement strengthensbieins and when no longer delivered



for a previously reinforced behavior, can leadeavrbehaviors in order to receive the
same consequence.

Denney and Neuringer (1998) added to this areas#arch, conducting a study
that examined the control of a discriminative stmswn response variability. Two
conditions were included in the study, each inglgdh different discriminative stimulus
(Y. In the vary condition, rats were reinforced ¥arying their response sequence,
while in the other condition reinforcement was deled following any response.
Reinforcement in the two conditions was yoked,timeo words, equal amounts of
reinforcement were provided in each condition. Tdrget response in both conditions
was lever pressing on two levers that were simattasly present. The rats were first
reinforced for any lever press, regardless of wieeler it was, followed by responding to
each of the two levers individually. The secondsgh@witch) was conducted by only
making reinforcement available on one lever. Thgetlever was switched after
reinforcement was delivered five times. The resiutim this experiment demonstrate
that while the difference in levels of variabilagross the two conditions was itself
variable, with some rats varying at much higheesan the vary condition while other
rats did not demonstrate much difference acrosdittons. Even with the differences in
the amount of observed variability, the researchlet®bserve that all rats demonstrated
more variability in the vary condition. These résuhdicate that when provided with
appropriate s and reinforcement, organisms can vary whenrtiaed $Sis present. In
other words, the organism can be taught to respandbly when the contingencies in

place, reinforcement, favors doing so.



Applied Research on Variability

Researchers have also documented factors thagnttuand procedures that
produce variability with human subjects, includindividuals diagnosed with autism.
For example, Lee et al. (2002) and Lee and Stur@@§6) conducted studies that
examined the effects of lag schedules on varigsdpanding on the part of individuals
with autism. A lag schedule of reinforcement is rehlne same response form will only
be reinforced if it is separated by a pre-deterchimember of other responses. For
example, in a Lag 1, the first time a student e=pto the question “What do you like?”
with “Pizza” reinforcement is delivered. If theypesat the same answer when asked the
same question, reinforcement is withheld. Reinforest is not again delivered until the
student replies to the question “What do you liketh an answer other than “Pizza.”
Lee et al. (2002) specifically investigated theset§ of a Lag 1 schedule of differential
reinforcement (DRA) on the variable respondingdoial questions for individuals with
autism. Three participants, ages 7, 7, and 27 yeanr® included in this study. Baseline
session included procedures in which participargseweinforced for every appropriate
response to a social question (e.g. “What do y@Pli). In the DRA/Lagl condition,
only appropriate responses that were different filoenprevious response within that
session were reinforced. Results indicated thatdfnthe three participants increased
their varied responding following the Lagl schedinea follow up study, Lee and
Sturmey (2006) examined the effects of a Lagl sdlead conjunction with preferred
stimuli. Three participants between the ages adrid 18 were included. All three had a
diagnosis of autism and used vocal language. Follpwaseline conditions, which were

on a Lago0 (every response was reinforced regardfesariability) schedule, three Lagl



conditions were conducted in which the percentdgeederred stimuli available was
altered between, 0%, 50% and 100%. More speciicall0% conditions, no preferred
stimuli were present, in the 50% condition halfleé available items were preferred, and
all items in the 100% condition were preferred. fthens were paced on a table, next to
the participant, serving as an antecedent for redipg. Once the participant engaged in
a varied response, they were given access to otiie aems on the table. So, while the
stimuli were delivered contingent on responding, plfacement of the items prior to the
start of the session served as antecedent coAtrelersal to the Lag0 condition was
also included in this study. Results indicate thlaile the Lagl schedule increased the
variable appropriate responses for two of the tpggécipants, there was no correlation
between rate of variability and the percentagevaflable preferred stimuli in the
environment, therefore indicating that the schedfileeinforcement, in this case, was the
primary factor in the participants variable respogd

In another study, Miller and Neuringer (2000)ds¢dl the effects on behavior
when the variability of response topographiesfits@ls reinforced. Their study consisted
of five individuals with autism as well as five ddand five child control participants. All
participants were presented with a computer gam&agong two response buttons.
Reinforcement was delivered on two different scheslieach within its own condition.
In the first reinforcement condition (PROBL1), pagiants contacted reinforcement after
50% of their responses. This reinforcement waveedd randomly and was not
dependent on the pattern of button pressing. Isd¢isend reinforcement condition
(VAR) the participants were only reinforced if thbutton pressing responses were

different in their pattern from previous responségere was then a reversal to the PROB
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condition (PROB2). Participants’ relative frequeriBf) values were calculated
throughout the study and are based on likelihoedtrticipant would emit each pattern
of responding, with lower RF values indicating mweagiable responding. Results of this
study, which are only discussed for those diagnest#dautism, demonstrate that three
of the participants RF values were lower duringWAdR condition and remained lower
in the reversal (PROB2) condition, indicating tiatiability increased when it was
reinforced and maintained following reinforcemeRt= values remained similar across
conditions for a fourth participant and RF decréas®arply in the PROB2 condition for
the fifth participant.

The previously discussed studies demonstratelitieyaf individuals to learn to
vary their responses under a variety of conditeoms reinforcement conditions. The
research reviewed below documents and describespaugfic teaching tool that has
been effective in teaching individuals with autisew responses, and when introduced in
conjunction with varying reinforcement scheduled aantingencies expands the

research on variability with humans.

Script and Script-Fading

In order to increase the number of responsesnwithierbal repertoire, many
procedures have been explored. One tool that ramonly been used and has been
effective in teaching individuals new verbal respesis script training and fading
procedures. As script training has been one opthmeary procedures used to increase
mand variability in the recent research in thisaaeebrief description of these procedures

and the research behind them is provided in tlaBmse Script training and fading
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procedures have been used to teach individualsautism a variety of new verbal skills
including, conversational exchanges, conversatibminvplay, social initiations, general
social interactions and, more recently, to increasponse variability. When using script
training and fading procedures, a written or auglisxript is presented to the participant,
typically immediately in front of the participarsind they are prompted to follow the
script word-for-word. Following successful scriptlbwing, the scripts are faded out,
typically from back to front and word-by-word. Th#imate goal is that the script is
completely faded and the participant continuesnd the scripted phrase without any
prompting.

Krantz and McClannahan (1993) described the effetcscript fading procedures
on teaching children to initiate to peers. In stisdy, the authors taught four participants
to initiate conversation to peers by using themaar by orienting themselves to the
peer and vocally a question or statement. Sodi@dtions were initially taught within
three art activities (drawing, coloring & painting textual scripts, where the exact
phrase to be vocalized was typed out and printed (Bo you want to play?”). The
words making up the scripts were pre-taught to 1@a2tracy following the baseline
condition. In baseline, the participants were gitlinstructions “Do your art and talk a
lot.” Following baseline, script training and fadisessions were conducted. In the script
condition, the same instructions were provided,thisttime in a written format. In
addition, ten written scripted phrases were plandtbnt of the participant. These
phrases included statements and questions su¢Nasé] do you want to use one of my

?” Physical guidance was used to promppdhigcipant to follow the scripts.

Following prompt fading, the scripts were then fheerd-by-word from back to front.
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Generalization sessions were then conducted iffeeht environment, with puzzles and
with a different instructor.

The results of this study show that all four of tharticipants increased their
independent initiations to peers. In addition, uipted phrases, defined as questions or
statements varying from the scripted phrases byeri@n prepositions, tense, articles,
pronouns or conjunctions, increased following e phase of script fading. These
results maintained in the follow-up sessions, owatm after the conclusion of the study,
for three participants. The effects did not cawgranto the generalization sessions and
therefore, the scripts were re-introduced.

In another study, Krantz and McClannahan (1998)nparated scripts into
children’s activity schedules in order to train eggiate initiations to familiar adults that
were context appropriate. The participants wergalhg children with autism and each
exhibited a small expressive repertoire, typical word mands or tacts. The scripts
consisted of “Look” and “Watch me” and were taugiat vocal and manual prompting
which was subsequently faded. Specifically, thgtswere faded by cutting one third of
the scripts off at a time, from back to front. B@ling script training and fading, all three
of the participants increased their scripted ifigias, unscripted initiations, and
elaborations.

Stevenson, Krantz, and McClannahan (2000) alsestiyated the role of script
and script fading procedures on social interactlmnsnplementing auditory scripts with
children with autism and examining the effects logirtinteractions with an adult. The
authors taught the children new responses throagbts played via a Language

Maste®, a computerized system that vocally models a tatiprord or phrase as
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indicated by a card that is moved through the defacg. “I like to eat pizza,” “What is
your favorite food?” and “Do you have a pet?”).iftd initiations were scored in two
categories, Scripted 1 interactions were thosesglsrthat were emitted immediately after
the participant heard the script and Scripted Zwveose scripted statements and
guestions that were emitted following hearing aps@arlier in the day.

Interactions were structured from the child’sdtgischedule and the researchers
prompted participants through each step using gteduguidance and then fading to
spatial fading and shadowing. No vocal prompting wsed in the study. Script fading,
like in other studies, consisted of the words ef sbript being deleted from back to front.
Following script training and fading, the partiapsincreased their scripted and
unscripted vocal interactions with the known adult.

In 2009, Reagon and Higbee used script and setjind procedures as well as
parent training to increase children’s vocal largguwithin play. In this study, the
authors taught parents to implement script proesiwithin the context of sets of toys.
One toy set was used in the training sessions whideother sets were designated for
generalization sessions. During the training sessithe parent placed three auditory
scripts on or near the toy set. If the child did uge of the recorded scripts within 15 s of
the start of the session or if there was a lapdb e between scripts, the parents
manually prompted the child to press one of thgasbuttons. Once the child correctly
used each of the three scripts across two sessianscript was faded from back to front.
Results of this study show that all three of thaip@ants acquired the scripts, were able
to respond following complete fading of the scrigtgl began to emit unscripted

responses across toy sets. This study highligbktsetidency of children with autism to
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engage in rote and invariable responses priorittgldaught an array of responses forms
and the resulting variability following the teacyiof the new responses.

Based on the research reviewed above, resear@irdarcement schedules,
antecedent and consequence based procedures ripghdraiming and fading procedures,
it appears as that the combined used of these gwoes has the potential to increase the
size of an individual’s repertoire as well as proenariable responding. The studies
reviewed below depict an emerging line of reseénah conjoins antecedent (script

training and fading), consequence (extinction) dgsecedures.

Mand Variability

Betz et al. (2011) used script and script fadiragpdures, both in the absence of
and in combination with extinction, to teach thobddren with autism new mand frames
and investigated the resulting variability in theianding. Following an initial baseline
phase in which all reinforcement was deliveredoi@ihg every complete mand frame,

the three mand frames (e.g. “Can | have some __ ", “May | please have "

| would like ") were taught, using auditoryipts (delivered via small electronic
devices that played the script when a button wases$sed), in succession, each
separated by a return to baseline phase and adggbnse reinforcement + extinction
(hereafter called “extinction”) phase. In the egtian phase of this study, the first time a
participant used a different mand frame within\aegisession, reinforcement was
delivered, while all subsequent repetitions ofriend frame were placed on extinction.
Each script used in this study was associated avttblored sticker that was placed on the

small electronic device.
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The authors were interested in the effects of etitn alone, training new mand
frames and the combination of the two on novel nfeaxthies. Manual, hand over hand
prompting to push the auditory script button, andal, to imitate the scripted frame,
prompting was used during script training and fgdiassions and the scripts were faded
word-by-word from back to front once the participdemonstrated independence with
the each script.

The results of this study indicate that the sdr@ihing and fading procedures, in
combination with extinction, were effective for twbthe three participants. As the
results of the study were significantly differeat the first two participants compared to
the third, | will describe the results separatélye first two participants demonstrated
complete acquisition of the scripts and the scryese completely faded. Each of the
participants demonstrated an increase in novel rfrantes over the course of the study.
Participant 1, Jill, demonstrated between zeroaranovel mand frames across baseline
sessions while participant 2, Travis, used one hmaad frame across all baseline
sessions. In the first extinction phase Jill inseshthe range of novel mand frames to
between zero and two while Travis continued to emé novel frame, indicating that
extinction alone was not effective at producingeresponding. Following the first
script training phase, Jill used between zero Arektnovel frames and Travis used
between one and two. In the last extinction phéskeeostudy, after participants had
acquired all three new mand frames, Jill used Upuonovel frames and Travis used up
to five frames. The data from this study suggest tariability was dependent on the
combination of teaching the scripts while also iempénting extinction procedures due to

the little no variable responding prior to scrigtining and fading. It is also important to
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note that participant 2 was anecdotally observeghgimg in challenging behaviors,
including screaming, crying and non-compliancepsstextinction conditions, indicating
some possible adverse consequences of this camditid extinction contingencies.
While the behaviors decreased in frequency andsitiethey were often still present
when the consequence-based procedures were pylac® potentially altering his
variable responding.

The results for participant 3, Drew, varied frore first two participants. In the
initial baseline condition, Drew used one novehfeawhile in the first extinction phase
he used between one and two novel frames. Thesksiescross all participants, indicate
that extinction alone was not sufficient to produeeable manding. . This pattern
continued in the extinction condition following thiest the first script training phase but
by the last extinction phase, Drew was only using novel frame.

Drew did demonstrate an increase in hovel manddsaput required an
alternative intervention to do so. This alternativiervention consisted of a multiple
script presentation phase in which all three ssnptre presented simultaneously, using
the voice recorder buttons, and the participant pvampted to rotate between the scripts
using the same prompting procedures previouslyrdext(i.e., partial physical and
vocal prompts). Following fading of the scriptstiee multiple script format, the stickers
associated with each script were placed on thécpaaht's placemat and he was then
prompted to rotate mand frames using on the sscaercues. Prompting was then faded
but the stickers remained in front of the partiaipaTlherefore, these data suggest that for

some individuals it may be necessary to not ordglienew responses but to also teach all
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responses together, and specifically reinforceabmslity, and for some participants also
including visual cues.

Interestingly, for the participants in this studgyel frames also increased as each
new script was acquired with the largest increasedoobserved during the extinction
phase following the acquisition of the third script

Some of the limitations found in the study condddig Betz et al. (2011)
included the tendency of the participants to omhjtéhe mand frame taught in the most
previously conducted script training and fadinggghbefore a contingency (extinction)
required variability, as well as the lack of varidp prior to the alternative intervention
for the third participant.

Based on the research conducted by Betz et allj201d the limitations that
came out of this study, Sellers et al. (2011) catehlla second study to evaluate the use
of scripts and script fading on mand variabilityhheTauthors implemented multiple script
training and fading (MST), presenting each of tb@ps$s individually in succession, one
immediately after the other within each trainingsen to teach new mands, as well as
extinction (first response reinforcement + extian)ito promote variability. The decision
to use the MST procedures versus the sequentipt seaching procedures used in Betz
et al. was in an attempt to mitigate the chancele&cripts acquiring tight stimulus
control which might inhibit variable responding.i3leffect was observed in the Betz et
al. (2011) study as demonstrated by the tendentyegbarticipants to use the script most
previously taught in the sessions immediately feillig the script training and fading
condition before extinction was implemented. Irstétiudy, the three new scripts were

taught simultaneously and rotated within a sesg@sus one script being taught to
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completion prior to the introduction of the nextipt Sellers et al. also used textual
scripts (i.e., sentences typed on pieces of papstgad of the auditory scripts used in the
Betz et al. study. Three text scripts were uSkedduld like " “Please give me
_____J"May | have ") and each was preserdad at a time, throughout the
session in a predetermined order based on a rasdquence generator. The participants
were prompted to follow the scripts using manua aocal prompting. The scripts were
faded, simultaneously, after the participants wdkdf the scripts with 100%
independence (in the absence of prompts). Thetsamgre faded word-by-word from
back to front with the exception of the last wondhich was eventually faded to the first
letter of first word of the script.

Conditions within this study included, baselinetimstion, multiple script
training, return to baseline, and simultaneougs@riesentation. Generalization to the
natural setting was also evaluated.

During baseline sessions, no scripts were presghathcomplete mand frames
were reinforced. In the first response reinforceteeaxtinction sessions, scripts were
still not present and mand frames were only rec€drthe first time they were emitted.
Multiple script training consisted of the threeipts being rotated within a session as
described previously. The participant was manuatl¢ vocally prompted, to follow and
vocalize the scripted phrase, if they did not fallihe script independently. For
participants who did not demonstrate variabilitgiraultaneous script presentation phase
was included. In this condition, the first lettefsall three scripts were presented together
at the same time. The participant was manuallywamdlly prompted, using point

prompts to each script, light hand-over-hand prangptio follow the script, and word-by-
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word vocal prompts to correctly emit the scriptt aoly to vocalize the scripted phrase
but to also vary between all three frames.

The results of this study are similar to those @tzBet al. (2011) in terms of the
extinction phases, in that extinction prior to pttraining did not produce variable
responding. Results differed from Betz et al. (90hlhat the scripts were not
completely faded for any of the three participaitstead they were only faded to the
first word for all three participants, and whileeyhdid begin to respond more variably,
the production of novel mand frames was limiteduriBg the Multiple Script condition,
scripts were faded to the first word in 9-12 sessid-or all participants, the use of the
default mand frame drastically decreased duringy¢bndition to zero or near zero levels.
The participants almost solely used the three simand frames being taught in this
condition. While this condition did increase vailay, it also produced an undesirable
consequence, the suppression of the default manukefr

In the sessions following the first multiple scrigining phase, a return to
baseline was implemented. Participants 1 and Jddicius and Barstow, demonstrated
no variation in their responding and while theres\aa initial increase in variability for
participant 2, Michelle, by the end of the extinaticondition, she had ceased responding
altogether, potentially pointing to adverse conseges of extinction procedures. The
researchers then implemented a return to the dcaiping phase to ensure that all
participants could produce all of the scripted pbg Following a return to the script
training phase, a slight increase in variabilitysvdemonstrated.

Due to the small increase in variability producgdte multiple script

presentation and extinction conditions, a simult&sescript presentation condition was
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introduced for all three participants. In the sitankeous script presentation condition, the
first letter of each of the three scripts was ptbicefront of the participant. For the
Michelle, each of the letters were removed follogvihe emission of each the scripted
mand frames so that the remaining letters functiaeediscriminative stimuli to promote
the other responses. After Michelle used eachefrdmes all of the letters were
replaced. The letters were not removed for Nicodeand Barstow, and remained in the
same location throughout each session while rgdtications from session to session.
No additional prompts were provided in this phalse,presence of the letters was the
only cue for Nicodemus and Barstow to use the smtimmand frames and to vary
between them. This phase resulted in an increagariability for participants when
compared to the extinction conditions. In the stamgous script presentation condition,
Nicodemus used between two and four different nfeardes, Michelle used between
three and four different frames, and Barstow ubeekt different frames across session
within this phase.

Purpose Statement & Research Questions

Based on the research reviewed here, primarilyadhBetz et al. (2011) and
Sellers et al. (2011) and the limitations preseimedtie two studies, namely, the small
increases in variability observed in some participathe inability to completely fade the
written scripts in Sellers et al. (2011), and tbéeptial adverse consequences of the
extinction procedures, including the possible sapgion or decrease in responding and
the challenging behaviors that may result fromitig@lementation of extinction, the goal
of this study was to extend this line of researglexamining other methods to increase

mand variability. As reviewed, for some participgrextinction suppressed responding at
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times to near zero levels and/or suppressed thefuke default mand frame completely.
Additionally, the results of the simultaneous scppesentation procedure used in Betz et
al. and Sellers et al. where visual cues (i.egreal dots, written letters) were
successfully used to produce mand variability, gggthat antecedent procedures may
play an important role in controlling mand vari@lyifor some participants. Because the
antecedent procedures used in previous studiesimptemented following extended
exposure to extinction conditions, the effect aleaadent procedures in the absence of
extinction is unknown. Given the above-mentionetéptial problems with the use of
extinction in some participants, the investigatidvariability promoting procedures that
could be used in the absence of extinction, seeansamted. Therefore, one of the
primary goals of this study was to increase valiighvithout implementing extinction
procedures. Instead we first examined the effdcssnaultaneous script training and
fading on mand variability without exposing pamiants to extinction sessions. We also
made changes to the way that scripts were intratand taught, by having all scripts
simultaneously present (including a script for de¢ault frame to promote its continued
use) and using gestural prompts to vary betweeptscm an attempt to loosen stimulus
control and thus facilitate mand variability. Whisese procedures ultimately proved to
be ineffective in producing response variabilityg subsequently exposed participants to

extinction conditions and measured its effects amanvariability.

The specific research questions addressed inuldg sicluded:
1. To what extent do simultaneous script training &auting procedures alone,
increase the total number of different mand framsed by children diagnosed

with autism?
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2. To what extent does simultaneous script trainirdyfading procedures, have on
the number of scripted, unscripted and novel masatés?

3. To what extent do the results gathered in a stradtaetting generalize to a
typical snack session?

4. If antecedent only manipulations do not increasadnariability, to what extent
does extinction in combination with the antecedeanhipulations increase

variability?
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METHODS

Participants

The participants in this study were 3 prescho@eachildren. All of the children
had a diagnosis of autism, determined by a priroarg physician and/or school officials
and were recruited from a university-based presictad employs behavior analytic
strategies as a method of intervention.

All of the participants had vocal language andenadsle to emit three to five word
phrases. In addition, participants were able toaiestipreferred items using only one
complete mand frame (e.g. “l want "). Thewe skill set was judged by the
researcher, through observations across instruataays, and reports from the student’s
case manager at the university-based preschool

Natasha was a 5-year-old female diagnosed wiitraulNatasha was a student
at the university-based preschool for two acadgmérs. Natasha communicated
spontaneously using full sentences.

Olivia was a 4-year-old female with an ASD diage@nd attended the
university-based preschool for one academic yelariaQused full sentences to
communicate her wants and needs as well as conmgesriiher environment.

Brody was a 5-year-old male with a diagnosis oDAghd had attended the
university-based preschool for one academic yeardyBcommunicated using complex

vocal language, including full sentences acrossecas.
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Setting

All sessions were conducted in the preschool cyass. Pre-training sessions
were conducted in both the child’s individual warea and a separate research area
located in an office within the classroom. All otlsessions were conducted in the
research area. The research area included a sédulliele with one table, two chairs
and a covered bookcase. Generalization sessiomsogaducted at the typical preschool
horseshoe-shaped snack table placed in a centedida in the classroom. The
generalization environment also included chairghierparticipant, peers and researchers.
The participant and peers also had colored placeptated on the table directly in front

of them.

Materials

The materials used in this study included printedd flash cards, which
consisted of plain white paper with single wordsifed in black ink, and text scripts both
printed with black ink on white paper and then laatéd, edible items in clear
containers, colored placemats, paper and pendladkection materials, a timer and a

video camera.

Response Definition and M easur es

All student vocal responses were transcribed dueach experimental session.
Transcripts were then analyzed and responses weredsas (a) total number of
complete mand frames, (b) total number of differaand frames, (c) occurrences of the

default mand frame, (d) occurrences of the scriptadd frames, and (e) occurrences of
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unscripted mand frames. These response definiti@ns in line with the definitions set
out by Betz et al (2011) and Sellers et al. (2Gi1) were hypothesized to capture the
different types of participant responses while @owing for detailed response analysis
across phases. In addition, these response defisiéillowed for a demonstration of the
possible effectiveness of the teaching procedurésach new mand frames and promote
mand variability. Data were collected across ettisgs and sessions (Appendices A and
B). Only mand frames that were in the form of a ptete sentence including a subject,
verb and a noun were recorded. Each mand neededude the name of an edible item,
for example, “I would like a cookiélf the participant used a scripted mand framenwit
added words that were descriptors of the edibte {&g. big, pink) and/or the number of
edible items (two M&M’s), these were not countedidferent or unscripted (described
in detail below).

Independent responding was initially defined a&sgarticipant vocally emitting
the mand frame that was different from the previpesitted mand frame with no
prompting from the researcher. At script trainifigl(script) session 23, script training
session 20, and script fading level one (last Wwaddd) session 13 for Brody, this
definition was changed to address the participatiisity to vocally emit the scripted
mand frame(s) without vocal prompting while thetggrants continued to need a point
prompt to rotate between the scripts. This adddedsetwo responses that were initially
necessary to move to a new fade level, both emittie frames as well as varying. This
modification was made due to the prolonged duratioscript fading phases and the

researchers concern with the potential for thei@péants to become dependent on a
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certain fading level of the script, in other wordg demonstrating vocal emission of the

script when the next fading step was implemented.

Different Mand Frames

Different mand frames were defined as vocal reigueames that varied from
frames previously used within the session by mioaa the addition or subtraction of
“please,” adding an adult name, stating the samésyof an individual script, in a

different order, or requesting different ediblemte

Default Mand Frames

The default mand frame was defined as the vocale®t the participant uses prior
to the start of the study. Natasha’'s default maadché was “Can | have ” while
Olivia and Brody solely used “Iwant "

All sessions were video recorded and were lated @isr agreement and treatment

integrity if these data were not taken during thesson.

Scripted Mand Frames
Scripted mand frames were defined as any voqgaless that were identical to

any of the scripts being trained with the additoddran available edible item. For Natasha,

scripted mand frames included, “Will you give me " “l'would like a ,
and “May | please get ” while Olivia and Br&gcripted mand frames were “Can

| please get ;" “May | have some " dmebuld like a
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Examples of Different vs. Not Different Mand Frames
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Original Script

Not Different

Different

Will you give me

[ want

May I please get

I would like a

Can I please get

May I have some

Will you give me
please
Jared, will you give me

Will you give me a chip

[ want cookies
[ want chips, please

Daphne, [ want m&m'’s

May I please get Cheeto
Kristen, May I please get
May I get___, Daphne

[ would like cookies please
Please I would like chips

[ would like candy, Jared

Can I please get cookies,
Daphne
Can I get chips

Jared, can I please get

May I have some chips,
Kristen
May [ have some cooKkies,
please
Please, may | have some

candy

Will you give me some ___

Will you give me two __

Will you give me red m&m

[ want some cookies, please
[ want a few chips

[ want a chip and a cookie

May I have some ____
May I get a red m&m
May I get some __

I would like some ____
I would like three m&m’s
[ would like to get ____

Can I please have __

Canlgetsome ___

Can I please get some ___
May I please get ___
May I please have some

MayIgeta____
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Table 2

Examples of Scripted and Unscripted Mand Frames

Scripted Mand Frames Unscripted Mand Frames
“l want cookie.” “Can | have a cookie?”
“May | have cookie.” “May | get a cookie?”
“I would like a cookie.” “I would like to have some cookies.”
“Can | get a cookie?” “l want to have two cookies, please.”

Unscripted Mand Frames

Unscripted mand frames were defined as any vecpiasts that were re-
combinations across trained, scripted mand framesed words not taught in the
scripted frames, both in conjunction with an avagaedible item. For example, “Can |

have some Oreo” was considered an unscripted manef

Agreement and Treatment Integrity Measures

Interobserver Agreement (IOA) data was collected8%of sessions across all
participants (Table 3). More specifically, IOA datare collected for 52% of Natasha’s
sessions, 60% of Olivia's, and 49% of Brody's s&ssi An independent data collector
scored I0A data either in person (during sessions)a the video recording of the
session. Agreements were defined as both datectwi$erecording the same occurrences
of all mand frames, transcribing the same wordgiwia mand frame and recording the
same level of prompting, both verbal vs. physif@leach mand frame. We calculated

agreement by dividing the number of agreementssadranscribed responses and



Table 3

Interobserver Agreement Percentages Across Phases

Natasha Olivia Brody
Baseline () 0 0
li 100% 100% 99%
(100-100) (100-100) (98-100)
Script Training 95% 100% 100%
(57-100) (100-100) (100-100)
cript Fading 0 0 5%
Scri di 98% 96% 99.5%
(88-100) (62-100) (92-100)
Return to Baseline (o () 5%
li 100% 100% 98.5%
(100-100) (100-100) (97-100)
1% Letter wi/Lines 100% 100% 97.5%
(100-100) (100-100) (95-100)
1% Letter w/Prompt 100% 100% 100%
(100-100) (100-100) (100-100)
Return to Baseline 2 100% 100% 100%
(100-100) (100-100) (100-100)
1% Letter wiLines 2 100% N/A N/A
(100-100)
1% Letter Only 100% 100% 98%
(100-100) (100-100) (96-100)
1°' Letter w/Prompt 2 100% 88.5% 100%
(100-100) (77-100) (100-100)
Point Only 100% N/A N/A
(100-100)
Generalization 1 100% N/A N/A
(100-100)
1°' Letter w/Prompt 3 100% 100% 100%
(100-100) (100-100) (100-100)
Extinction 100% 100% 100%
(100-100) (100-100) (100-100)
1°' Letter w/Prompt 4 N/A 96 N/A
(96)
1% Letter + Extinction N/A 100% N/A
(100-100)
Three Letters + N/A 100% N/A
Extinction (100-100)
Return to Baseline 3 100% N/A 99%
(100-100) (96-100)
Extinction 2 100% N/A 100%
(100-100) (100-100)
Generalization 2 100% 100% 100%
(100-100) (100-100) (100-100)
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prompt levels, by the total number of responsesdgiven session and then multiplying
by 100%. Total IOA across participants was 98.5%h) @9.5% agreement for Natasha,
98.7% for Olivia, and 99.4% for Brody. IOA in thadeline phase was 100% for Natasha
and Olivia and 99% for Brody; script training 10Aa&/95% for Natasha, 100% for
Olivia, and 100% for Brody while the script fadil@A was 98%, 96%, and 99.5%, for
Natasha, Olivia and Brody respectively. Interolsseagreement in the return to baseline
phase was 100% for Natasha and Olivia and 98.Bray. In the first letter with lines
and the first letter with prompt phases I0A remdiae100% for Natasha and Olivia and
was 91.5% and 97.5% for Brody. The IOA collectedNatasha remained at 100%
across the remainder of phases within the studievi@A varied slightly for Olivia, all
phases at 100% with the exception of the secostléitter with prompt phase in which
IOA was 88.5% and the fourth first letter with proihphase in which I0A was 96%.
IOA for Brody also continued to be at 100% acrdgsremainder of phases with the
exception of the first letter only phase which va898% and the third return to baseline
phase in which IOA was at 99%.

Treatment Integrity (T1) data were collected (Apgix C) during 37.6% of
sessions across participants (38% for Natasha,f8B8@livia, and 37% for Brody)
(Table 4). Treatment Integrity data were colleced scored across phases. The total
number of components were divided the total nunobeorrectly implemented
components and then multiplied by 100%. The Tl congmts included (a) providing the
correct instruction (e.g. “It is time for snack.(lp) waiting the full prescribed time prior

to providing a consequence, (c) using the corremnpting procedures, (d) using and



Table 4

Treatment Integrity Percentages across Phases

Natasha Olivia Brody
Baseline 100% 100% 100%
(100-100) (100-100) (100-100)
Script Training 91.5% 100% 88.7%
(83-100) (100-100) (83-100)
Script Fading 97.5% 100% 100%
(83-100) (100-100) (100-100)
Return to Baseline 100% 100% 100%
(100-100) (100-100) (100-100)
1% Letter w/Lines 100% 91.5% 83%
(100-100) (83-100) (83-100)
1% Letter w/Prompt 100% 100% 100%
(100-100) (100-100) (100-100)
Return to Baseline 2 100% 100% 100%
(100-100) (100-100) (100-100)
1°' Letter w/Lines 2 100% N/A N/A
(100-100)
1* Letter Only 100% 100% 100%
(100-100) (100-100) (100-100)
1° Letter w/Prompt 2 100% 88.5% 91.5%
(100-100) (77-100) (83-100)
Point Only 100% N/A N/A
(100-100)
Generalization 1 100% N/A N/A
(100-100)
1° Letter w/Prompt 3 100% 100% 94%
(100-100) (100-100) (83-100)
Extinction 100% 100% 100%
(100-100) (100-100) (100-100)
1° Letter w/Prompt 4 N/A 100% N/A
(100-100)
1°' Letter + Extinction N/A 100% N/A
(100-100)
Three Letters + Extinction N/A 100% N/A
(100-100)
Return to Baseline 3 100% N/A 100%
(100-100) (100-100)
Extinction 2 100% N/A 100%
(100-100) (100-100)
Generalization 2 100% 100% 100%
(100-100) (100-100) (100-100)
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delivering the correct edible items as defined Ipyederence assessment, (e) providing
the correct consequences for the phase, and (€ctiolg data. The researchers conducted
sessions with 98% integrity with Natasha and Bradg 99% with Olivia.

Interobserver agreement and Treatment Integritylaxasacross a few conditions,
including the second first letter with prompt amgtfletter with lines. Following sessions
with low IOA and/or Treatment Integrity, additiortahining and component clarification
was provided to the researcher. In addition, tdewiwas reviewed and areas of needed

improvement were identified.

Data Recordings and Confidentiality

The video camera was set up to the side of thécjpamt in order to have an
accurate view of the written scripts as well asediectively capture the participant’s

verbal statements so that sessions could be aebutanscribed at a later time.

Pre-Training

Prior to implementing the research conditions, wedtcted probes to assess
each participant’s ability to read the words thatevthen used in the written scripts. We
also conducted pre-teaching sessions that incltrdedords the participants did not
independently and correctly read during the probesing the probes and pre-teaching
sessions, flash cards with the individual wordsenmesented, for example, “Can.”

Pre-teaching was conducted in two phases: singtd amd script following.
Single word pre-teaching sessions consisted ofidi8 for each word not correctly

emitted during the probes. A single flash card h@g up and the participant was
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provided with the vocal instruction “read.” The peipant then had three seconds to
vocally identify the word. Vocal praise was prowddellowing a correct response. If the
participant incorrectly read the card or did napend, the card was removed and re-
presented using the same instruction in conjundatiitim a word for word vocal prompt.
Single-word pre-teaching was concluded when theggaeint correctly responded to
each word for 80% of trials across two sessionkaut vocal prompts.

Script following pre-teaching was included in artieteach general script
following. Script following pre-teaching consistetia written scripts unrelated to those
that were presented in subsequent experimentabassslhe unrelated script was
presented to the participant and they were promjatedrrectly follow the script, more
specifically, to vocally emit the written words tre script in the correct order, using
physical and vocal prompts. Physical and vocal pitsrwvere faded as the participant
followed the script independently. At this timee thcript was then faded back to front,
one word at a time, following independent scrigkof@ing during 80% of trials across
two sessions. Script following pre-teaching endé@nvthe participant followed the
script for 80% of trials across two sessions whevas faded to only the first word, for

example “The

Experimental Design

We employed a concurrent multiple baseline acrasgpant’s experimental
design with embedded reversals. The phases ofublg mcluded Baseline, Script
Training, Multiple Script Fading, Return to BaseljfReturn to Script Training (RSF):

first letter with lines, RSF: first letter, firsttter with prompt, first letter only, point only
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(Natasha), Extinction (EXT), EXT: first letter, $irletter single I (Olivia) and

Generalization. Each of these phases will be dasdrin detail below.

Pr efer ence Assessment

We interviewed staff and parents reigaythighly preferred edible items to
generate a pool of ten preferred items to be iredud the study. The participants had
limited access, varying between no access, todivess instances per session, to the 10
identified edible items in their instructional sedt during the study. Prior to each
research session, we conducted a Brief Multiplen@itis Without Replacement
(MSWO) (Carr, Nicholson, & Higbee, 2000). The tdentified preferred items were
placed on the table in front of the student atgumaédistance apart from one another. The
child was then presented with the instruction “pacle.” Three trials of the MSWO
procedures were run in order to identify the thremest highly preferred items out of the

array. These three items were then used for thetidarof the research session.

Experimental Proceduresand Conditions

Basdline

Baseline conditions mimicked those of the status ewironment. All complete
and independent mands were reinforced by the dglofethe requested edible item. The
participant was given the instruction, “It is tifoee snack” and then had the opportunity
to request the available edible items. Three thtdigseline sessions, each five minutes

in duration, were conducted prior to moving to $ieeipt training phase.
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Script Training

All three scripted mand frames were taught simeltarsly. We accomplished this
by placing all three of the new scripts plus aarbntaining the participant’s default
mand frame in front of the student at the same.tilleof the scripts were placed in a
straight-line an equal distance apart from onelarotirectly in front of the participant.
The scripts were rotated in the order they wereqalan the table every session. If the
participant did not respond for 5 s, the researpbérted to one of the scripts as
determined by a previously generated list usingn@om sequence generator (Appendix
D). If the participant did not respond, or respahdeorrectly, the researcher then
pointed again to the script, physically guided plaeticipant to touch the script, and gave
a vocal prompt consisting of a word for word moatethe scripted mand frame. The
participant was also physically (hand over handanting) and vocally prompted, by
guiding the participants hand to each word whig®adroviding a word for word vocal
model, to use one of the scripts, following a poegly generated random sequence, if the
participant independently used the same mand ftasice in a row. For example, if the
participant said “l want _____ " twice, they were prgted immediately after they
consumed the requested edible item, using phyarmgalocal prompts to follow one of
the other frames. This criterion was modified fat&dkha at script training session 22
because she began responding in a fixed pattemayalusing her default frame twice in
a row) that was preventing exposure to all of &rgss. Each time Natasha used her
default mand frame, reinforcement was deliveredsiredwas then immediately
prompted to use one of the other scripted framesptSraining concluded and script

fading began once a student independently used @ide scripted mand frames with 80%
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independence, defined as vocally emitting the sevifh no vocal or physical prompts,
across two sessions. This criterion remained theedar all subsequent script fading

phases.

Script Fading

All three scripts were presented simultaneouslytaedstudent was prompted to
move from script to script as described above. ¥ded the scripts from back to front,
one word at a time, for example, “I would likea __,”“lwould like " and “I

would . ,” etc. We faded all three sergitthe same time. Each fading step

occurred once the participant independently folldwes script, or emitted the full

scripted mand frame with no prompts, during 80%pgdortunities across two sessions.

Return to Baseline Phases and Probes

Following script training, script fading, returngoript fading and extinction
phases, we returned to baseline conditions to sitiseparticipants’ mand variability in
the absence of any scripts. Every full and indepathdchand frame was followed by the
delivery of the requested edible item. We contintnede phases until stable levels of

variability were observed or for at least one s@ssliuring return to baseline probes.

Return to Script Fading (RSF)

Following the initial script fading phase and auretto baseline, we reintroduced
the scripts and implemented additional fading pdoces. This included fading each
letter of the first word of each script. More sgieeilly, the scripts were again faded from
back to front word-by-word until only the first wibof the script remained. Once the first

word remained, each word was faded letter-by-léttien back to front. This phase and



37

the varying modifications were necessary due tcthall changes in the participant’s
mand variability following the initial script traing and fading.

RSF: first letter with lines. In the first of the RSF phases, we reintroduced the
scripts with only the first letter with just linésr all other words. For example, if the
script was “Can lhave " we reintroduced “C__ " This phase was
introduced as a way to continue to fade the scipésback to front format. All four of
the scripted mand frames continued to be placedioutltaneously in front of the
participant all in the same format. We continueg@rtempt the participants to move
between the scripts in attempt to also teach vgrigetween each script. This format
continued to include the three new scripted maachés as well as the default mand
frame. All sessions in this phase were conductetjube same criteria as all other script
training and fading phases.

RSF: first letter. Following independent responding in the absengeahpting
across two sessions, we removed the lines frowf #tle scripts and presented only the
first letters of each script. All four first leteewere placed in front of the participant and
sessions continued to be conducted using the sataeeecas all previously conducted
script training and fading phases, including prangthe participants to rotate between
each of the scripts using physical guidance (ligirtd-over-hand), partial prompts
(researcher pointing to each letter) and/or vooainpts (researcher providing a word-
for-word model of the scripted phrase).

RSF: first letter only. In this phase we presented only the first lettel @id not
provide any physical prompts to vary among thepseriThis was conducted to assess the

participant’s ability to recall the scripts withlgrihe first letter as a cue and to assess the
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participant’s ability to vary between the scriptdependently. Every occurrence of a
scripted or an unscripted full mand frame was meted, including repetitions of full
mand frames, in other words, there were no conticigs in place to encourage varied
responding.

RSF: first letter with prompt. We introduced this when participants did not vary,
or rotate, between scripts in the RSF: first lettdly phase. This phase was a
reintroduction of the last fading step where theipi@ant was successful. In this phase,
the only point prompts delivered were point prontptsary script usage. These prompts
consisted of the researcher only pointing to onefscripted mand frames when the
participant using the same mand frame twice inva(ance for Natasha if she used her
default frame), or if the participant did not reeddor 5 s.

Point only. (Natasha), We hypothesized that the point prorgpteamay have
been controlling Natasha’'s responding and varigbMWe designed this phase to assess
the accuracy of this hypothesis. In this phaseetteris or cues were placed in front of
Natasha. The table was bare with the exceptiohegtible items, data collection
materials and the timer. The researcher simplytpdito random spots on the table, as if
the scripts were present, after Natasha used feuldt&ame once or if she did not

respond for 5 s. No vocal prompts were used duhiggphase.

First Response Reinforcement + Extinction (EXT)

Following the series of script fading procedured eeturn to baseline phases, we
introduced first response reinforcement + extinttio the initial extinction phase, we
removed all scripts, leaving no letters or visugxfor the participant to emit a response,

and reinforcement was delivered following the fosturrence of a full mand frame. Any
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occurrence of the participant using a mand franeg thad already emitted during that
session was placed on extinction. For examplefitsteoccurrence of “May | please have
Oreo” — reinforcement with the delivery of an Oreo, whhe second occurrence of
“May | please have Oreo* no reinforcer delivered, “Can | have a Oree”participant
reinforced with the delivery of an Oreo.

EXT: first letter. (Olivia). Following first response reinforcement + extinctiore
reintroduced the first letters of each of the fecnipts to serve as a visual cue for varied
responding for Olivia. The four first letters weaaced in front of her and once she
manded with one of the mand frames, that letterreamved. If Olivia used that
response again prior to the re-presentation olfetiter, the response was not reinforced.
Following the use of all four scripts, and the remdoof all four first letters, the letters
were represented. At this time Olivia could theaiagemit each scripted frame again.
This procedure was repeated for the duration ogéssion.

EXT: first letter singlel. Following the extinction with the first letter
Phase, we introduced an extinction phase thatinolyded three of the four first letters
for the scripted mand frames. One of the two “Isfiletter was removed. This phase was
only implemented for Olivia due to her difficultyithy varying between the two “I”

scripts.

Generalization

The final experimental condition consisted of tlagtigipants sitting at the snack
table located in the common area of the prescAdw.participants along with two peers,
each who used numerous different mand frames,vem@dults were present. Three

different snack items were available for the pgstiats and peers to request. The vocal
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s* “It is time for snack” was provided to start tsession. We recorded data on the
number of full, independent mand frames, the nurobéeifferent frames, and the
number of scripted frames each of the participasésl during the generalization
sessions. Natasha and Brody participated in snébktlne extinction contingencies in
place while the first letters along with extinctioontingencies remained in place for

Olivia.
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RESULTS

Figure 1 depicts the number of different mand frama&ch participant used across

each phase of the study.

Basdline

Natasha
We conducted a total of five initial baseline sessiwith Natasha. Her
responding remained stable throughout this phasegwne mand frame in each session.

The mand frame used across all sessions was rargé€an | have

Olivia
Eight baseline sessions were conducted with Olsfee too only used her default

mand frame (“I want ") across all sessionthis phase.

Brody
Eleven baseline sessions were conducted with Biadp0 of the sessions he
solely used his default mand frame “I want Duting Baseline session three, Brody

used a total of three different mand frames, inidgdhis original “I want

frame plus two variations, “I want another Nerdtdahwant Nerd again.”

Script Training

We conducted script training until the participased each of the scripts
independently, or in the absence of physical armMorompts, for 80% of trials across

two sessions. Script training lasted 23 sessionbBlébasha, 20 sessions for Olivia, and 10
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sessions for Brody. All of the participants coreamntly used between three and six
different mand frames in this phase (Figure 1) aha and Olivia only used scripted
mand frames, including their default. Brody use@ fifferent mand frames: all three
new scripted frames and two unscripted framesndumwo sessions. In another session,
he used six different frames, including all fourigted frames and two unscripted
frames.

We also began to analyze the prompts each panticigseded to correctly
respond beginning in this phase. In the scriphingi phase Natasha averaged 65.4%
independence (responding correctly in the abseheeaal and/or physical prompts)
with a range of 40%-90%. Olivia responded at 71(3886-100%) independence with a
range of 38%-100%. Brody correctly emitted thepgsrwith an average of 58.3% (18%-

94%) independence.

Script Fading

Natasha

In the initial script fading phases of the studpt&dsha used all four of the scripted
frames across two sessions. Natasha reached irdkpnaccording to the new criteria
within two sessions but was still not varying bedwehe scripts without prompting. In
script fading level two, where the last two wordsrevfaded, level three, last three words
faded, and level four, no remaining words, Natasir@inued to use three to four of the
scripted frames. In each session, Natasha woultiersgefault mand frame and two to
three of the other scripted frames. Natasha'’s iadéence (initial criteria) remained low,

while as observed in the data, Natasha was quarikdiyproficiently able to use the scripts
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with only a point prompt. This indicated that shaswable to recite the scripts but was not
able to vary without additional prompting. Natashet criteria to move from fade level
one in two sessions, level two in three sessi@vgl three in two sessions and level four
in five sessions.

Natasha’s independence in this phase ranged frés8% with an average of

49.6% across sessions.

Olivia

In script fading levels 1-3, Olivia used all fourthe scripted mand frames in
each session. During fading level four, there viex@sessions in which Olivia only used
three of the scripts, the default mand frame plhesaf the other scripted frame3livia’s
independence was variable throughout the scripndgphases, with the lowest
percentages of independence in script fading liexel Olivia did, however, move
quickly through the majority of phases followingetbriterion change indicating her
ability to recite the scripts but inability to sessful move between scripts without the
point prompts. After the criterion change, Olimt criterion in fade level one in two
sessions, level two in two sessions, level thraaree sessions and level four in 15
sessions. Olivia’s independence across this plaagged from 29%-92% with an average

independence of 60%.

Brody
Brody used four to seven different mand framessecsessions in fade level one.
Brody typically used the three new scripted framed one to four unscripted frames.

Brody rarely used his default or initial mand fragrfiavant ,” during script fading
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levels 1-3. This script was not prompted in or@eprovide additional exposure to the
new scripts. Most of Brody’s unscripted frames wegations on his default or one of
the other scripted frames. More specifically, iis fphase, Brody typically added the
word “some” to the scripts. Brody's independengadally increased across the sessions
within each phase. Brody remained in script fagithgse one for 14 sessions. Once the
independence criteria changed, Brody moved to liesd two in two sessions. This

result is consistent with the other two particigamdicating that while he was able to
follow the scripts, he was not able to vary betwsetipts at a high enough level of
independence to meet our initial criterion.

During fade levels two and three, Brody used fauine mand frames, again
primarily consisting of the scripted frames andaaation of a scripted frame by adding
“some”. Brody’s independence increased across@esbut he still needed periodic
prompts to move between scripts. During fade léwal, Brody used between three and
four scripted frames per session. All of the resas in this fading phase consisted only
of the scripted frames and in this phase we alsemied an increase in his use of the
default mand frame. Independence during this ptaseeased across sessions. These
data may have indicated some prompt dependencefisgky dependence on the
researcher’s point prompt to vary between the tcrigrody independently responded

with this phase at an average of 74.6% of triath wirange of 50%-95%.

Return to Basdline

Following script training and fading, we returnedoaseline conditions. During

this phase, all three of the participants went haadnly using their default mand frame.
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For Natasha and Olivia this happened in session Bnedy demonstrated some
variability initially when returning to baseline mditions. He used between used one and

five different mand frames, eventually stabilizedgtwo: his default and “I want some.”

Return to Script Fading (RSF)

Following the second baseline phase, we returnedript fading in an attempt to
increase the number of mand frames used by eathipant. We hypothesized that the
initial fading steps were not sufficient to use tieavly taught scripted frames. Therefore,
we decided to include a phase where the scripte ve@ntroduced and faded more
slowly, word-for-word until the first word at whighoint we began to fade letter-by-

letter.

RSF: first letter with lines

We began by presenting the first letter of eactpstwllowed by blank lines
indicating all other words of the script, forexdsygC __ " Natasha and
Olivia were able to move on from this phase in¢lsessions, each using the scripted
mand frames needing only a point prompt acrosssegsions at 80% or better. Brody
moved on after two sessions. All participants useéast four frames by the end of this
phase. Brody also demonstrated one additional fréGen | have” which was a
recombination of two of the scripted frames. Indefence in this phase was 38.6%

(33%-55%) for Natasha, 76% (69%-82%) for Oliviag &7.5% (57%-76%) for Brody.

RSF: first letter

Following the first letter with lines, we moveddaly presenting the first letter of
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the first word of each script. All three participgumet criteria, two sessions at 80%
independence (no vocal or) in two sessions. NatastaDlivia used four mand frames in
this phase while Brody used four and five acrossttfo sessions respectively. In this
phase, Brody used the four scripted frames andinseripted, “Can | have some”.
Natasha responded correctly and independently arage of 52% (50%-58%) of trials
while Olivia responded with an average of 83% (7%%86) independence and Brody was

independent an average of 80.5% (76%-85%) of trials

Second Return to Basdline

Following the reintroduction of the scripts and #uglitional fading steps we
again returned to baseline conditions to assegsdtteipants’ independent use of the
scripts. During this condition, all three partianpg returned to only using their default

mand frame.

Second Return to Script Fading (RSF)

In order to reestablish the scripts into the pgordéiot’s repertoire, we again
returned to script fading. We re-introduced the $sp at which the participants were
successful, first letter, and then introduced a nendition, first letter only. In the first
letter only phase, we simply placed the first lettieall four scripts on the table in front

of the participants and provided no prompts, inclggoint prompts.

RSF: first letter
All three participants immediately returned to @sihe scripts when

reintroduced. All three also continued to need pprompts to vary across scripts during
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some of the trials and sessions. Natasha and @lensonstrated four mand frames
during this phase while Brody used up to six maades. By the end of the phase,
Brody was reliably using three frames, two scrigday | have some” and “l would like
a”") and one unscripted (“Can | have some”). Indeleaice in this phase was 46.33%
(38%-55%), 48% (45%-60%) for Natasha, 62.66% (45W), 48.66% (43%-58%), for

Olivia, and 83.5% (74%-96%), 62.6% (46%-68%) foody.

RSF: first letter only

All prompts were removed from this phase in ordesgsess the participant’s
ability to move between scripts with only the vikfiist letter cues. Natasha did not
participate in this phase do to our initial deaisto test the point only prompt (described
below). Olivia used four different mand frameghe first session of this phase,
decreasing to two different mand frames acrossahminder of sessions. Brody also
participated in this phase, he used between ondéwandifferent mand frames during this

phase eventually stabilizing at two.

Point only (Natasha)

When the scripts were removed and the researcitepmvided a point prompt
to different locations on the bare table Natashesponding was stable at three different
mand frames across sessions within the phaseisiptiase Natasha responded with an

average of 50.3% (46%-55%) independence across. tria

Brief generalization-point only (Natasha)
Once we observed stable responding in the poigtaomdition, we assessed this

procedure in the generalization setting. Nataslaahan peers attended a typical snack
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session. The researcher attended to all snaclcipariis, reinforcing each complete
mand frame with the requested edible item. Theareber also pointed to random
locations on the table in front of Natasha. Duttimig condition, Natasha used four
different mand frames in the first session andethinethe second. It was then decided that
while this method increased and stabilized respandt a higher level then in baseline
phases, this intervention was not clinically appiate or feasible to implement in other
settings. In addition, we wanted to investigatesottotential interventions that would

further increase the participant’s variability.

First letter (Natasha)

After making the procedural changes for Natashatrvention, we reintroduced
a first letter probe. In this condition, we re-gaeted the first letter of each script in
conjunction with the point prompt. This probe wasoduced in order to re-establish
some of the control of script following and varildlgiwith the scripts. In this condition

Natasha reached independence for an average obb0tals.

First Response Reinforcement + Extinction (EXT)

While the initial goal of this study was to increasand variability only using
antecedent based procedures, we did not obseimessstent increase in variability only
using these procedures. Because of the demonsefiéetiveness of first response
reinforcement + extinction in previous studies (Betal. 2011; Sellers et al. 2011), we
decided to implement this procedure with our pguéints. It was hypothesized that the
acquisition of the new scripts, in conjunction watktinction, would produce additional

response variability. We decided to include extorcprocedures due to the response
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patterns observed in the previous conditions atagdhe low levels of variability. We
observed the participants engaging in responserpatthat included using the same
mand frame multiple times in a row. This prohibitedm from moving between frames.

The extinction procedures promoted such variation.

Natasha

Upon introducing the initial first response reirdement + extinction phase,
Natasha used between three and four different rfrantes. After one session with only
three, her default and two of the scripted franNegasha increased to using four different
frames, her default and all three of the scriptadks.

Following extinction, we returned to baseline atiods. Natasha initially used
three mand frames but then went back to only userglefault frame for the duration of
the phase.

We then implemented a return to extinction andmmediately observed an
increase to four frames. Natasha continued to aseffames for the majority of the
phase; one session she only used one frame amdithaaother. By the end of the
condition, she demonstrated stability in usingdefault and the three other scripted

frames.

Olivia

Following the introduction of the initial extinctigohase, Olivia did not
demonstrate variability, only using one frame, thefiault frame, across sessions in the
phase. We then returned to the last fade step ichwDlivia was successful, first letter.

After one probe session, Olivia was again usingdoali frames.
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EXT: first letter. Once Olivia demonstrated the use of all four frames
implemented an alternative intervention that cdedi®f presenting the first letter of each
script in conjunction with extinction. Based on thea, we concluded that Olivia
required a prompt to follow each of the scriptslldwing the emission of a scripted
frame, that letter was removed, and that scriptmnealonger reinforced as was conducted
in the study by Sellers et al. (2011). Once Olhaa used each of the four frames all of
the first letters were represented. Therefore,i®lvas able to use the frames multiple
times but only after she used each one in the array

The results in this phase indicated that Olivia waisproficiently using all of the
frames. Dependent on the order of the first letddiyia would use between two and three
of the frames. Olivia did not readily demonstrédte tise of “I would like a” represented
only by “I” and would continue to use her defadltwant,” also represented only by “I.”

EXT: first letter single |. Based on the results of the previous phase, the
researchers removed one of the “I” scripts in &enapt to achieve stable variability
between three scripts. All other procedures wegesttme as the first letter plus
extinction phase. Once this modification was m&lajia immediately used three
scripts, her default, “Can | please get” and “Mdyalle some.” This was consistent

across sessions.

Brody

Once extinction was implemented, Brody immediabedgan to use four different
mand frames. In one session he used six differamds, his default, all three of the
scripted frames and two unscripted frames (“Caavieh and “Can | have some”). By the

end of the phase, Brody was consistently using didterent frames, the three scripted
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frames and “Can | have some.”
We then implemented another baseline conditionBrody’s responding
decreased back to only using one frame “Can | Bawee.” A second extinction phase

was then introduced and variability again increas@do five different mand frames.

Generalization

Once all participants were successful at varyaidper with extinction only, or
with first letter plus extinction, generalizatioessions were conducted. Each participant
attended a typical snack session with two peerswegled complete mand frames and
have numerous frames in their repertoire. NatasdaBaody participated in snack with
only extinction contingencies in place while Olidantinued to use the first letter plus
extinction procedure.

During generalization, Natasha used a total otlgherent mand frames, her
default, all three of the scripted frames and twsanipted frames, “Can | have my” and
“Can | have some.” Olivia used three mand frames default, “Can please get” and
“May | have some.” Brody, used the highest numbetifberent mand frames in the
generalization setting, using a total of severed#ht frames, including, “Can | have,”
“Can | have some,” “Can you give me,” “Can | plegse,” “Give me a,” “May | please

have some” and “Will you give me.”
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Figure 1. Each participant’s number of different mand franTése numbers and dashed
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DISCUSSION

The purpose of this study was to investigate promsito increase the
mand variability of young children with autism. Ehegrmore, we set out to extend the
work of Betz et al. (2011) and Sellers et al. (204rid to examine procedures that would
possibly address some of the limitations of théseiss including the suppression of
responding, especially the suppression of the nframae the participants used prior to
the study. Specifically, we examined the effecta sfmultaneous script training and
fading package that included gestural prompts tg va the participants’ mand
variability and how these results would generalée natural environment
(generalized snack setting).

We began by implementing antecedent only intereasti simultaneous script
training and fading, in order to address the litiotes observed in the Sellers et al. (2011)
study, primarily the adverse consequences of tliaaon procedures, namely the
suppression or decrease in responding observamie participants following the
implementation of the extinction condition.

We began this study by further examining the effeftscript and script fading
procedures. These methods have been well documientteel research literature (e.qg.
Krantz & McClannahan, 1993,1998) and are suppatean effective technique in
increasing language. Furthermore Betz et al. (2@h#)Sellers et al. (2011) documented
the effectiveness of script training and fadinghie area of mand variability. While these
studies demonstrate the usefulness of this intéosem increasing vocal language when
teaching one script at a time to completion, oating through scripts within a session,

these procedures do not address teaching an indivighecifically to vary, instead
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attempting to incorporate cues to vary within othrcedures which we hypothesized
may increase mand variability at higher rates tha&mother studies. Therefore, this study
attempted to combine the teaching and fading o&thigts while simultaneously
teaching the participants to vary between thems Was done by implementing
simultaneous script training and fading in whichsatipts were presented to the
participants at the same time, the participantevweompted to vary between scripts and
all scripts were faded simultaneously. It was tiyedthesis of the researcher that the
procedures implemented in this study would not @algtinue to be effective in teaching
individuals with autism new mand frames but thaspnting all of the scripts together
would also assist in the acquisition of the behawgforarying between the scripts.

The results of this study indicate that while we skee ultimately produce increased
levels of mand variability across the three papaaits, the simultaneous script training
and fading procedures alone were insufficient tmlpce this increase. Rather, an
extinction component was necessary to increase weamability. Because of the
sequence of conditions in the study, we cannoldse @as to whether extinction alone
would have been effective with the participant# ¢tine package of the simultaneous
script training and fading with extinction was réqd to see the increase in mand
variability that were demonstrated in this studgsBd on the results of previous studies
(Betz et al., 2011; and Sellers et al., 2011)edmss unlikely that extinction alone would
produce the observed effects. We cannot rule ti&® a possibility, though. We can
make some conclusions as to deficiencies in thegohares to promote variability. Our
results do indicate that the participants did leamscripts included in this study and that

when paired with extinction, we can promote higta¢es of mand variability. These
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results are consistent with the results gatherédarBetz et al. (2011) and the Sellers et
al. (2011) studies further demonstrating that lhe#fithing new responses and putting in
place a contingency that requires variability dely necessary to produce varied
responding.

These results also indicate that consequence Ipaseedures in conjunction with
the antecedent procedures seem to be necessarpo€sible reason for this pattern
within the results is that our teaching procedaressuited for teaching new responses, or
new mand frames, but alone are not sufficientacheng the participant to vary.
Furthermore, all of the participants in this stadywell as the studies conducted by Betz
et al. and Sellers et al. had a history of veryaitired teaching procedures including
numerous opportunities to receive prompts for anesponding, frequent
reinforcement, correction procedure that oftenudek brief extinction followed by
another opportunity to display the correct respondas history may have influenced the
results observed in this study by not providingcleontingencies for the participants and
may have influenced their overall response patfenis history potentially decreased the
likelihood of mand variability due to the lack dfiecture typically present in the teaching
environment.

The results observed in the generalization setinmgeased mand variability
across participants, may have occurred for numereasons. One conclusion is that the
participants have a history of the contingenci@s &ne in place during the typical snack
setting. The participants had experienced the &ygicack setting for many months prior
to the start of this session. In this setting tbegtacted reinforcement in the form of an

edible for using a complete mand frame. Anotheickigion is that the participants
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engaged in the increased number of mand framesodhe peer models involved. All of
the participants had prior experience with peesrations and the peers involved with
this condition demonstrated many different mandhia during the generalization
settings. While it is unlikely that the particigaihresponding was directly influenced by
the presence of peers in this way, it is a possitthat cannot be ruled out.

It is important to note, that while we were tryitagincrease mand variability, it
was not a specific goal of this study to increa@eshmand frames. In fact we did not
observe novel responding on the part of any padidi during the course of the study,
until the introduction of the generalization corafit In the generalized snack setting
Brody used two novel mand frames, “Give me a _and “Will you give me

The more prevalent concern in this study was thenpting procedures used to
promote variability. We used physical and vocalnppting procedures to assist in the
teaching of varying between the different scriptsese prompting procedures were
included due to the previous research on mandhbiitygand script training fading
procedures and research. It has been documentiee aurrent body of literature that
physical and vocal prompts are effective in teagimew response forms using scripts
and were specifically documented in the studieslooted by Betz et al. (2011) and
Sellers et al. (2011). We also chose these proesauith the intention to not only teach
new responses but to also promote response vayakithin the same sessions in an
attempt to identify and effective and efficient pedure to increase mand variability. In
spite of previous research and the intentions thighcurrent prompting procedures, this
type of prompting may have actually had negativeotfon mand variability. These

effects include prompt dependence and perhapsraatexin overall mand variability.
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Prompt dependency was observed with Natasha andgb#s in the point only
condition. It is unknown as to whether or not thpsampting procedures did aid in

teaching the participants to vary or if it hindepabsible effects.

Limitations and Future Directions

In this study, we set out to extend the reseancmand variability conducted by
Betz et al. (2011) and Sellers et al. (2011) analdiress some of the potential limitations
to those studies. In addition, we attempted toaase mand variability using only
antecedent manipulations. The second goal, howeser not accomplished. While the
results did not support our hypothesis, they prediddditional insight into the factors
that are potentially controlling mand variability.

One limitation of this study is the small numbéparticipants and previous
exposure to tightly controlled instruction with atecontingencies, including clear
reinforcement contingencies, frequent prompts grmbdunities to display the correct
response, that may have created a history of relspgmuinder those contingencies and
creating a lack of responding under the new coetioges present in our procedures.
Therefore, the lack of consequence-based procedaghave influenced their progress.
More specifically, the participants included instlstudy also participated in skill
acquisition programming that included multiplehtig structured, teaching trials, each
including a clear $and a clear consequence consisting of reinforcenrehe removal
of attention followed by a representation of thaltwith a prompt.

Without the consequence-based procedures, theipartts’ exposure to the

reinforcement contingencies in place for correspomding was limited and only
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occurred after prompting. This may have led taygrbdependency on the part of the
participant. This mimics a more typical structufeéhe trials that are implemented to
teach a new skill during typical learning sessimatuding, presenting an instruction,
providing a prompt and providing the appropriatasaxjuence. This structure and the
contingencies are clear to the participant and #reygiven numerous opportunities to
contact prompts to teach a skill and numerous dppities to contact reinforcement.

Furthermore, the participants all had a historysihg a single mand frame across
contexts and environments. This mand frame had beavily reinforced and had
produced desired results in terms of meeting thairts and needs. This single mand
frame typically contacted reinforcement across mmments and across numerous
people further strengthening this response.

When the participant has a history of having hik@rwants and needs met using
a single response form, the reinforcement for a response may need to be consistent
and dense in order to compete with the reinforceémentacted by the emission of the
default frame. When attempting to teach three neamdrframes while also attempting to
promote variation between the new response forrdstepreviously acquired default
frame, the current schedule of reinforcement maag leeen insufficient. One possible
remedy would have been to make the reinforcemdmdide denser in frequency and
intensity, for example, providing reinforcement fsompted responses or for simply
using a different mand frame regardless of the secgl Future research should extend
this work with additional participants, with vargtevels of teaching history, manding

abilities, the schedules of reinforcement and Ingknto different environments.
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Another limitation in this study is the lack ofcaess the procedures implemented
had on teaching the participants to vary betweegniaed or known scripts. The script
training and fading procedures did successfullgheaae participants new mand frames
but they were not successful in teaching the ppéits to independently move, or vary,
between mands. There were numerous factors inveltheh this study and it is
believed that there were too many behavioral exqgbects included in the procedures,
including following each of the scripts, followimgquired prompts and varying between
each of the four scripts. That is, the procedurag have been more successful in
producing mand variability if the mand frames weneght prior to teaching the
participants to vary between them. Future stuchesilsl investigate the effects of
teaching the new mand frames in one condition had prompting to vary in another.
The combination of these two conditions may produgaer rates of mand variability
than were produced in this study. Furthermores Ityipothesized that the contingencies
in place more directly addressed the teaching laa@c¢quisition of the scripted frames
versus variability. The participants contacted fiaicement for emitting a frame and the
reinforcement for varying may have been lost witthiis. Future studies should modify
the teaching procedures to more specifically te¢helparticipants to vary across
responses. Due to the fact that the anteceden¢gumoes implemented in this study alone
did not produce sufficient mand variability, perBapcluding more specific variability
teaching procedures, for example, including diffiéi@nditions for script acquisition and
another to teach varying would have increased mandbility.

Due to the addition of extinction in the last ptmsf the study, an additional

limitation is the small number of conclusions the&t can make regarding the compound
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effects of our procedures and the introductionxtinetion. Due to the fact that we did
not include an extinction condition prior to anyiptteaching phases, we cannot
conclude that the extinction procedures alone ®ccttmpound effects of our procedures
would not have produced similar results with thisugp of participants. Future research
should further analyze the role of extinction imgmction with the simultaneous script
training and fading procedures, implementing a coment analysis of the procedures
used in this study.

Another area in which the body of literature shidog extended is in the area of
novel responding. While novel responding was netetkplicit goal of this study it is an
important skill. Future researchers should invegégossible procedures that would
result in increased mand variability in additiorthe participants responding in novel
ways. One specific area in which this may be addess in the number of frames
taught. In this study as well as in the Betz e{2011) and Sellers et al. (2011) studies
only three new mand frames were taught. This situchgased the array by including the
default mand frame, this preparation was includeel td the results seen in previous
studies in which the participants decreased, asomme cases, completely stopped
emitting their default mand frame. It was the gofathis study to preserve the default
mand frame within the participant’s repertoire. Whhis study did teach the participants
three new mand frames while also maintaining tHaudemand frame perhaps larger
effects would have been observed in terms of nanbagations, or unscripted frames as
well as novel mand frames if the participants wartgght a larger array of mand frames.

Finally, in an attempt to examine procedures todase variability in the absence

of extinction, future researchers should exploleptonsequence-based interventions, in
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conjunction with and without script training andliiag. One area that should be
investigated is the effect of differential reinfenzent on mand variability. More
specifically, providing greater amounts of a desitem when the participant varies his
or her mands. This change to the current procedueg act as a cue to vary in
conjunction with providing reinforcement for the ission of a scripted mand frame. This
modification would perhaps address the limitatisesn with the current procedures in
which the participants successfully acquired thigsad frames with the simultaneous
script presentation but did not demonstrate vdrtghvithout the introduction of the

extinction procedures.

Implications and Conclusions

While this study extended the work of Betz et 201(1) and Sellers et al. (2011),
it also provides researchers and clinicians witthtaahal questions. The results of this
study indicate that for this set of participanktsg tombination of antecedent interventions
with extinction produced the most stable ratesasfable responding. For two of the
participants, Natasha and Brody, these proceduoskiped relatively high rates of
variability. Each participant emitted mand framlesttwere not included in the script
training and fading procedures. . In addition, phecedures implemented in this study
allowed for the scripts to be completely removedife of the three participants. This is
an area within the general script literature teatat well addressed. The apparent
stimulus control of the scripts, as well as themstus control of the point prompt

observed in this study, presents obstacles whehitega person to engage in variable
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responding. One primary question may be: how tosfex the control from the scripts
while also prompting variability between the sceghphrases.

The most critical implication of the research coctéd here is that antecedent
procedures alone did not produce variability in dsaiWhile there were benefits to the
procedures, namely the removal of the scriptsvior af the participants and the
continued use of the default frame, antecedentgohares alone were not sufficient to
produce variability in manding. The fact that egtion produced the desired variability
in two of three participants provides further evide for the importance of using

contingencies that require variability when atteimgpto increase varied responding.
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Baseline Condition
Participant:

Date: Instructor: Session Number: Reli Taken? Y N

Session Instructions: Provide the requested edible following each full mand (i.e., a full sentence containing a subject,
verb, and noun). Do not reinforce any other mands (e.g., gestures, single words, or things like “Want M&M").

Data Collections Instructions: Write each mand used (even those that are not full mands, for example, “Chip
please.”). Tally word-for-word repetitions of a mand in the column next to the mand.

Mand (word for word) Tally

Total FULL Mands

Total DIFFERENT Mands

Different Mand Frame Definition: complete sentences (i.e., contain a subject and a verb) differing from other mands
already emitted the session by more than the addition of an adult’s name, substituting nouns (i.e., the snack item

name), or rearranging the word order, and adding/deleting “please.”
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Simultaneous Script Training & Fading
Participant:

Date: Instructor: Session Number: Reli Taken? Y N

Mand Frame Started With (circle): 1 2 3 Fading Step:

If participant uses a taught mand frame WITHOUT SCRIPT PRESENT write in “NO SCRIPT”
If Unscripted: record mand frame word-for-word

Mand Prompt Level Sr+?
1 2 3 Default Unscripted | PP Phys  Verbal Y N
1 2 3 Default Unscripted | PP Phys  Verbal Y N
1 2 3 Default Unscripted | PP Phys  Verbal Y N
1 2 3 Default Unscripted | PP Phys  Verbal Y N
1 2 3 Default Unscripted | PP Phys  Verbal Y N
1 2 3 Default Unscripted | PP Phys  Verbal Y N
1 2 3 Default Unscripted | PP Phys  Verbal Y N
1 2 3 Default Unscripted | PP Phys  Verbal Y N
1 2 3 Default Unscripted | PP Phys  Verbal Y N
1 2 3 Default Unscripted | PP Phys  Verbal Y N
1 2 3 Default Unscripted | PP Phys Verbal Y N
1 2 3 Default Unscripted | PP Phys Verbal Y N
1 2 3 Default Unscripted | PP Phys Verbal Y N
1 2 3 Default Unscripted | PP Phys Verbal Y N
Totals
Script 1 Script 2 Script 3 Default Unscripted # of Diff. Total

Different Mand Frame Definition: complete sentences (i.e., contain a subject and a verb) differing from other mands
already emitted the session by more than the addition of an adult’s name, substituting nouns (i.e., the snack item
name), or rearranging the word order, and adding/deleting “please.”
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Simultaneous Script Training & Fading

Provide the verbal cue “It’s time for snack.”
Start timer (5 minutes)

Allow 5 seconds for participant to mand
If a mand frame occurs: provide edible item
If no mand frame or no mand at all:

a.

b.
C.
d

®

Take participants finger and touch the script dictated by the generated order.
Allow 5 seconds for participant to follow script independently

If participant says script: provide edible item and score as “PP”

If the participant does not emit the scripted mand within 5 seconds provide a
physical prompt (place participant’s finger under each word on the text script)
If participant follows script: provide edible item and score as “Phys”

If the participant still does not follow script within 5 seconds physically prompt
(under each word) and give a verbal model

If participant says script: provide edible item and score as “Verbal”

If the participant still does not use the scripted mand, repeat step “f” until the
participant engages in the scripted response or until the session ends (i.e., the full 5
minutes elapse).
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Treatment Integrity

Participant: Date: ession:
Researcher: Tl Data Collector:
Provided the correct instruction (e.g. “It is tifioe snack.”) Y N

Waiting the full prescribed time prior to providiagconsequence Y N

Using the correct prompting procedures Y N

Using and delivering the correct edible items #mdd by a preference
assessment Y N
Providing the correct consequences for the phase Y N

Collecting data Y N



APPENDIX D

Sample Prompting Sequence

74



75

Prompt Sequence 1

VMO ANYT AT MO AFOMNOT AT MO ANANAN A ANANOON A ANMOOANOON A A OSSO0 OMONN A

N OO ANOOOOONNAFTANOOOOT T OO AT AN AT AN A ATTIFTITOANOTANATO A AN

MmMFFITANTST AN ANOOAFTTIT AT ANTOO A AT A A ANTANANAOAANTTIT A ANATTFOO A
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