I R ]
I s Northeastern University

Applied Behavioral Analysis Master's Theses Bouvé College of Health Sciences

January 01, 2011

Assessing the effects of matched and unmatched
stimuli on the persistence of stereotypy

Sarah Scamihorn
Northeastern University

Recommended Citation

Scamihorn, Sarah, "Assessing the effects of matched and unmatched stimuli on the persistence of stereotypy” (2011). Applied
Behavioral Analysis Master’s Theses. Paper 81. http://hdlhandle.net/2047/d20001206

This work is available open access, hosted by Northeastern University.


http://iris.lib.neu.edu/app_beh_an_theses
http://iris.lib.neu.edu/bouve
http://hdl.handle.net/2047/d20001206

Assessing the Effects of Matched and Unmatched Stimuli on the Persistence of Ster eotypy

A Thesis Presented

by
Sarah Scamihorn

The Department of Counseling and Applied Educational Psychology

In partial fulfillment of the requirements
for the degree of
Master of Science
in thefield of

Applied Behavioral Analysis

Northeastern University

Boston, MA

August 2011



NORTHEASTERN UNIVERSITY

Bouve College of Health Sciences Graduate School

Thesis Title: Assessing the Effects of Matched and Unmatched Stmthie Persistence of
Stereotypy

Department: Counseling and Applied Educational Psychology

Approved for Thesis Requirements of Master of Science Degree

William Ahearn

Chata Dickson

Jason Bourett



Assessing the Effects of Matched and Unmatched Stimuli on the PersisteBiereotypy

by
Sarah Scamihorn

B.A. Western Michigan University 2007

Submitted in partial fulfillment of the requirements for the degree of
Master of Science in Applied Behavior Analysis
in the Bouve College of Health Sciences Graduate School
of Northeastern University, August 2011



Acknowledgements
| would like to thank William Ahearn for his help and encouragement as my graduate
school advisor. | would like to thank Jackie MacDonald and Diana Parry-Crwys foirejlove
to be a part of this project. | would like to extend thanks to Jackie MacDonald for ta&itigme
to meet with me on a weekly basis and ensure that | obtained a greater nddeysta the
material. | would like to thank the members of my thesis committee, Bill Ah€ata Dickson
and Jason Bourret, for taking their time to give me feedback and support throughouetise def

process. For conducting IOA, | would like to thank Jeremey Steward and Jaclbehddd.



Table of Contents
Assessing the Effects of Matched and Unmatched Stimuli on the Persistenc

Stereotypy

AL ADSITACT ..ot
B. Introduction

1. Behavioral MOMENtUM ...

2. Applied Studies in Behavioral Momentum ...............covvviiiinnnnnnn.

3. Motivating OPerationS ...........cceeeeeeieiiieeeiiiiirees e e e e e e e e eeeeeeeennns

4. Problem Statement and Experimental Question ...............c.........
C. Method

1. PAITICIPANTS ..oevitiiiiiiiiie e e s

2. Response Measurement and Interobserver Agreement..................

3. Functional ANAlYSIS .......coooiiiiiii e

4. Competing ItemMsS ASSESSMENT ......cccceeeeeiiiieeeeeeeeer e e e e

5. Behavioral Momentum SEqUENCE ..........ceuuvevuniiiiieeeeeeeeeeeeeeeeeiieenns
D. RESUILS .t a e e e e e e e
B DISCUSSION ...ttt e e et e e e et e ettt e e e e e e e e e e e e e aeeeeeennnnees
[ ] (=T (=T (o L PP PPPPPPPPPPPPRR
G TADIES o

H. Figures and Figure CaptionS ..........cceeieiiiieeeeeeieeeieeeiiiiiesss e e e e e eeaeeeeeennnnnns



ASSESSING THE EFFECTS OF MATCHED AND UNMATCHED STIMULI 2

Abstract

Ahearn and colleagues (2003) demonstrated an effect predicted via the belmaermoesitum
metaphor with individuals who engaged in automatically-maintained sterebsipavior. Rapp
(2007) assessed the establishing and abolishing effects of matched and unniatcitegebs on
the rates of stereotypic behavior with two participants. In the current, shedgersistence of
stereotypic behavior was analyzed in terms of behavioral momentum theoarriAdtel., 2003)
and motivating operations (Rapp, 2007) as it pertains to the response deprivation hypothesis.
Participants were four boys with an autism-spectrum diagnosis, who attaedsadrie school
and were referred for their excess of stereotypic behavior. During a ¢cogpems assessment,
stimuli were selected on the basis of whether or not the stimulation produced gingvgéh
them matched (or did not match) the topography of the stereotypic behavior exhylitied b
participants and whether the items competed with stereotypy. Two stimalselected for
inclusion in the multiple schedule arrangement (one matched and one unmatched vaasdit
within and between participants in the demonstration of behavioral persistence arhalysis
of motivating operations. With respect to behavioral momentum metaphor there was no
difference between the persistence produced by matched and unmatched Bhienoiitained
motivative effects were not consistent with the response deprivation hypothesis

Keywords: behavioral momentum, automatic reinforcement, resistance to change,

motivating operations, response deprivation hypothesis, stereotypy, autism
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Assessing the Effects of Matched and Unmatched Stimuli on the Persistediereotypy

The term response strength is traditionally thought of as the rate of respondingegrodu
by the schedule of reinforcement. Nevin (1974) examined response strength ireatdifiey
and suggested that the resistance of operant behavior to changes in contingenicgees maye
appropriate measure of response strength. Using a multiple schedule agmingédifferent
VI schedules of food reinforcement, Nevin assessed the way in which respondingscivaeg
some parameter of the experiment is varied (e.g., extinction, response indepaodient f
deliveries). Results indicated that response strength was always,greatsponding persisted
for longer in the presence of the disruptor, in components associated with higher rates of
reinforcement. Furthermore, this finding was consistent when comparingddés in
frequency of reinforcement per unit time, magnitude of reinforcement, deftaynédrcement,
and contingencies on response rates at the time of reinforcement.

These findings led to the notion of behavioral momentum. Rate of responding and
resistance to change, together, define behavioral momentum (Nevin, 1992; Nevioe& Gra
2000). In classical physics, momentum is the velocity of an object multiplied mass.
Extended to behavior, rate of responding is analogous to velocity and overall obtained rate of
reinforcement is analogous to mass.

Many studies in basic behavioral research have assessed resistancgdaishran
multiple schedule arrangements (Nevin and Atak, 1983; Nevin and Grace, 2000; Shisttlewor
and Nevin, 1965). Resistance to change was found to be greater in schedules coitklt#ted w
higher amount of obtained reinforcement when compared to schedules correlatesveth |

amounts of obtained reinforcement. Some applied research has been conducte@aahe ar
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behavioral momentum. Mace and colleagues (1990) assessed the momentumithemy w
participants. They used a multiple schedule arrangement of different VI \cdilicesi
reinforcement for silverware sorting. They presented an interesting asdaalisruptor.
Behavioral persistence was greater in the schedule correlated witledter gmount of obtained
reinforcement in the presence of the disruptor. Similar results were obtaineérmpplied
research when different responses and disruptor stimuli were used. Dube, , Méillaanielli,

& McNamara, (2003) used a multiple schedule arrangement and measured the behavior of
clicking on images on a screen with 10 participants with developmental disabilites
provided a disruptor stimulus in the form of an alternative source of reinforcementiolinely
that for all participants resistance to disruption was greater in the compatiettieshigher
reinforcer rate. Schedules of reinforcement correlated with higherofateimforcement generate
responses that are more likely to persist in the face of a disruptor. These stddetha
literature on behavioral momentum in that they show that results of the basaittgecan be
replicated with human participants in applied settings.

Since the results of applied studies align with basic studies in the area of béhaviora
momentum, many clinical considerations arise. Added reinforcement in the taontdxch
problem behavior has occurred, for instance with treatments consisting of non-agntinge
reinforcement (NCR), may decrease rates of problem behavior, but alse@itsgaersistence
(Ahearn, Clark, Gardenier, Chung, &Dube, 2003). Ahearn and colleagues sought to extend the
research on behavioral momentum theory to this applied problem. NCR is widely used to
decrease undesirable behavior apparently maintained by automaticoeriméot. Automatically
reinforced behavior is maintained by operant mechanisms independent of the so@aheswir

(Vaughan & Michael, 1982). The external reinforcers added into a situation prioblem
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behavior occurs (in this case stereotypy) may compete with the problem behaviorraadelec
response rates. Furthermore, the added external reinforcers may supgdienaembinatic
reinforcers and increase the persistence of the problem behavior.

In order to analyze this possibility Ahearn and colleagues (2003) developed@enulti
schedule arrangement which measured the resistance to change of stebebigyior following
enriched environments. Baseline, served as a control condition, in which the thdicapait
interact with the participant. During the enriched reinforcement component rtiogopat was
given three, 30-s access periods to a preferred toy (picture book). The acoelssvpere
determined via a VT schedule. Following the VT component, there was a test component
During the test component the participant had continuous access to a differenégferulus
(cartoon videotape). Additionally a second four sequence component was conducted where tw
baseline sessions preceded the test condition. Added reinforcement reduced legpisrafing
but also increased resistance to change.

The effects of providing additional stimuli can also be analyzed in terms of magiva
operations, although it was not explicitly analyzed by the authors (Ahtakn 2003). In this
study, the participant was free to engage in stereotypic behavior durifigtiaad fourth
components. During the second and third component of the behavioral momentum multiple
schedule sequences additional access to a preferred stimulus was added on dufd actie
then continuous access was provided. During the second component of the control multiple
schedule sequences the participant was free to engage in stereotypic belawvigrthie third
component of the control multiple schedule sequences continuous access to an additional
stimulus was given. When analyzing the motivating operations present thereleas a

establishing effect observed following the removal of the preferred stibageline 1
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comparison to baseline 4) for 2 of the 3 participants. For the third participantieere clear
establishing or abolishing effect in place across components of the multiptiuge One
difference that may have accounted for this finding was that response ¢ampedis observed
when items were present for the two participants’ whose data showed an estblifdat, and
very little response competition for the third participant. It may be nagessd the participant
is engaging with the added stimulation in order for establishing or abolisheuysetid be
detected. It also may be that response competition plays an important role tabhshasg or
abolishing effects observed when adding and removing preferred stimuli. Additjahaltype
of stimulation provided (matched vs. unmatched) was not analyzed in terms of motivating
operations that occurred.

One common treatment for reducing levels of automatically maintainedibels to
provide access to alternative activities that compete with the problem bef\aliorer, 1994).
That is, when presented with alternative activities, the participant ig tlkeingage with the
activity than to emit problem behavior. Such procedures may also alter thetmgtiva
operations of these behaviors by providing alternative stimulation that matehaberrant
behavior (Rapp, 2006; 2007). The presumed effect of providing such stimulation would be that
the aberrant behavior would be reduced following the removal of such stimulation bdbeause
similar consequence of the matched item would cause satiation for the conseqbiémees
aberrant behavior. This would be an abolishing operation (Laraway, Snycerski, IMéchae
Poling, 2003)

The response deprivation hypothesis states that restricting behavior (@odsbenption
of the reinforcer) below its free operant level of occurrence will produce acudr® increase in

behavior above its free-operant level when it is available (Rapp, 2007). Extended to
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automatically reinforced behavior, the response deprivation hypothesis ptiedicgtdehavioral
reduction produced via NCR is a function of reinforcer substitution then the target behavior
should not increase relative to pre-intervention levels of occurrence followerrgrnoval of
NCR. Conversely, if behavioral reductions are a function of reinforcer caiopglt is possible
that NCR may impose deprivation for stimulation generated by the target behavior

In 2007, Rapp investigated whether stimuli given non-contingently would decrease rate
of stereotypy. His data suggest that following non-contingent access to apngferred
stimulus, rates of stereotypy should not increase following the removal aitelea” stimulus
because the stimuli matched the sensory consequence of stereotypy. Howeleryihdg non-
contingent access to an unmatched highly preferred stimulus, rates ofygteraat increase
following the removal of the stimulus because the stimulation was functionsgliyrdiar. This
would be an establishing operation (Laraway et al., 2003). Two participants wirestygte
was automatically maintained participated in this study. Participanesfingrgiven a free-
operant stimulus preference assessment to identify preferred objestetideither “match” or
not “match” the hypothesized automatic function. Using a multiple schedule consisting
matched and unmatched stimuli presented non-contingently demonstrated thhetthatienuli
effectively reduces stereotypy through an abolishing operation yet uredagttmulation
produced varied results. These results are consistent with the response depripatioesis/

The purpose of the current study was to systematically replicate the presed Ahearn
et al. (2003) and extend them by looking at the effects of providing matched and unmatched
stimulation in the context of the behavioral momentum metaphor. Additionally, we sought to
extend the findings of Rapp (2007) by assessing the effects of matched and unmatched

stimulation in terms of motivating operations.
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Method
Participants

Four male students participated in this study. Clinical and educational provigersde
participants for having levels of stereotypy that interfered with educhtaotaities, and
occurred at unacceptable rates. A professional not affiliated with theoldtad diagnosed the
students with an autism spectrum disorder. AK, CC, and JK were all 8-year-old lhoys w
attended a day school facility for children with autism and developmentalldisabi hey
engaged in motor stereotypy and communicated using signs and pictures toiteonsesnd
interactions. HS was a 16-year-old adolescent who attended the same day sdhpoHia
engaged in forms of motor stereotypy. HS communicated using words and phrases.

All sessions were conducted in a room (1.5m by 3m) equipped with a wide angle video
camera, microphone, video recording equipment, materials needed to conducitme aed a
desk and two chairs.

Response M easurement and I nterobserver Agreement

For HS, motor stereotypy was defined as any forward and backward rocking motion,
occurring 2 or more times, of the limbs and/or torso that does not serve a functional ,amgose
contortion of the hands or fingers in a way does not serve to manipulate objects in theyway t
were intended or to engage in activities. Examples included, HS moving his torsackanbta
forth motion two or more times while holding his fingers apart in a contorted manner. Non
examples included, HS manipulating objects in the way they were intended, or movorgais t
to pick up an object from the floor.

For AK, motor stereotypy was defined as right to left head movements thateoctwor

or more times, and repeated manipulation of the hand including clapping and repetitmegouc
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of objects or body parts. Examples included, AK shaking his head, while sitting alore, thre
times in a row, and AK tapping his finger two or more times on the desk. Non-examples
included, AK manipulating objects in the way they were intended, or AK tapping hes bng
time on the desk.

For CC, motor stereotypy was defined as repetitive tapping or touchingeotobpe or
more times and moving the head and torso in a right and left motion one or more times. An
example would include, CC touching the chair one or more times, or moving his torso back and
forth in a non-contextual manner. Non-examples would include, CC tapping a drum or moving
his body back and forth in the context of dancing to music.

For JK, motor stereotypy was defined as repetitive tapping of objects or tslppa or
more times and contorting or flapping the hands in a nonfunctional manor that did not serve to
manipulate objects. Examples included, JK tapping the chair one or more times g hadi
hands and fingers in front of his face in a contorted manner. Non-examples incluaiepidig t
his teacher and signing eat.

During the functional analysis and behavioral momentum sequences, motaiyptere
was assessed using a continuous duration time sampling method. The total numloerdsf slec
stereotypy in each session was divided by the total number of seconds in the sessipan@00 s
multiplied by 100 to calculate the percentage of the session in which stereotyosedcDuring
the competing items assessment, engagement and motor stereotypy essedassing a 10-s
momentary time sampling method. The number of intervals with both engagement and motor
stereotypy were calculated and divided by the total number of intervals theipliedilty 100.

Occurrence agreement scores were calculated for a minimum of 33% skalhse

across participants, and the mean agreement was 98% (range, 86.6% to 100%).
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For participant HS, agreement was calculated for a total of 33% of sessiargsttari
competing items assessment. Mean agreement score for engagemenhdwaorgdeting items
assessment was 99.5% (range, 96.7%-100%). Mean agreement score for occurrence of
stereotypy during the competing items assessment was 93% (range, 87%0008¢ the
functional analysis of stereotypy occurrence agreement was calctda®3% of sessions and
the mean agreement score was 98% (range, 97%-100%). During the behavioral momentum
sequences occurrence agreement was calculated for 33% of sessions, aiaah thgresement
score was 96% (range, 88%-100%).

For participant AK, agreement was calculated for a total of 33% of sessions tiering
competing items assessment. Mean agreement score for engagementduwaorgdeting items
assessment was 98% (range, 88%-100%). Mean agreement score fonceanirstereotypy
during the competing items assessment was 96% (range, 75%-100%). During tibedlinc
analysis of stereotypy occurrence agreement was calculated fanf3%sions and the mean
agreement score was 97%(range, 95%-100%). During the behavioral momentum sequence
occurrence agreement was calculated for 33% of sessions, and the mean agoeeenesaiss
93% (range, 83%-99%).

For participant CC, agreement was calculated for a total of 33% of sessionstlering
competing items assessment. Mean agreement score for engagementduwaorggeting items
assessment was 96% (range, 70%-100%). Mean agreement score for tlemoeafrr
stereotypy during the competing items assessment was 100%. During tihenglrestalysis of
stereotypy occurrence agreement was calculated for 33% of sessions aedriregneement

score was 96% (range, 90%-100%). During the behavioral momentum sequencesi@ecurre
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agreement was calculated for 33% of sessions, and the mean agreement score (nasy@8%
975-100%).

For participant JK, agreement was calculated for a total of 33% of sessiargs ttheri
competing items assessment. Mean agreement score for engagementduwaorggeting items
assessment was 93%% (range, 63%-100%). Mean agreement score for occurteneetyb s
during the competing items assessment was 90% (range, 50%-100%). Durinctioanél
analysis of stereotypy occurrence agreement was calculated fanf3%sions and the mean
agreement score was 93%(range, 87%-100%). During the behavioral momentumesequenc
occurrence agreement was calculated for 33% of sessions, and the mean agoeeenesaiss
96% (range, 82%-100%).

Procedures

Functional Analysis of Stereotypy. A functional analysis was conducted to ensure that
stereotypic behavior exhibited by participants was not socially mediatezbdires were
similar to those of Roscoe, Carreau, MacDonald, & Pence (2008). Alone, attention and demand
conditions were alternated in an AABAAC multi-element design until diffex8ati between
conditions occurred. All sessions were 5 min in duration. During the alone condition, the
participant was alone in the room and there were no programmed consequences fgptereot
During the attention condition, the therapist was in the room and delivered bmébatten the
form of reprimands, contingent on the occurrence of stereotypy. During the demarnipndi
continuous demands were presented to the participant and a brief 30-s.break from demands was
delivered contingent on the occurrence of stereotypy.

Competing Items Assessment. Following the functional analysis, an activity assessment

was conducted to identify items associated with low levels of stereotypicibledad high
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levels of engagement (Piazza et al., 1998). Stimuli were assessed on whethéney matched
the sensory consequences produced by the stereotypic behavior of each particaiaduet M
items were theorized to produce similar sensory consequences as thgmtebebiavior.
Unmatched items produced stimulation that was dissimilar to the stereotypudo€Rapp,
2007). The participants had continuous access to the item for 5-min. Engagement wetin the it
and stereotypic behavior were recorded using a momentary time sampidg.dEach stimulus
was presented three times, and an average across the three sessions was ussorsbadisyl
engagement and stereotypic behavior associated with each stimulus.

For each participant, two items were selected for use in the study.eGneds
hypothesized to be a matched stimulus and one item was hypothesized to be an wh-matche
stimulus. These items were correlated with high levels of engagement areVvébsvdf
stereotypic behavior.

Behavioral Momentum Sequence. Using a multiple schedule arrangement, levels of
stereotypic behavior were compared during three conditions. All conditions inctuded f
components (similar to Ahearn et al., 2003). The conditions consisted of an arrangemment of t
following components: baseline, VT-Exposure (matched or un-matched), a tesiocoraaid
baseline. The design used was an ABACABAC. Sequence A served as the control eteldcons
of baseline, baseline, test (unmatched), and baseline. Sequence B served as dbehed-m
sequence and consisted of baseline, VT-Exposure (matched), test (unmatchedglared bas
Sequence C served as the VT-unmatched sequence and consisted of baseline, VT-Exposure

(unmatched), test (unmatched), and baseline.
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Baseline conditions were 5-min. The therapist was present in the room but did not
interact with the participant. The participant was not given access to @i stnd there were
no programmed consequences for stereotypic behavior.

VT-Exposure (Matched) sessions were 6.5-min. The therapist was presentooin
and did not interact with the participant other than to deliver a matched stimutuss3 ti
throughout the session on a quasi-random variable time (VT) schedule. The VT-exposur
(unmatched) component was similar to the VT-matched component with the exceplien of
presentation of an unmatched stimulus. Any stereotypic behavior that occurredter@cgess
periods during VT-Exposure sessions (both matched and un-matched) were not included in the
assessment in order to equally compare rates of stereotypy that occuns=sdcamponents. The
access periods were subtracted from the total session time so that eachceesssted of 5 min
in which high-preference items were absent.

Test sessions were 5-min in duration. The therapist was present in the room but did not
interact with the participant. The participant was given continuous accebgtdyacompeting
moderately preferred item (the un-matched stimulus) during this componentnahieseline
session was identical to the initial baseline session.

Results
Functional Analysis

The results of the functional analysis for HS (Figure 1) indicated highalslef/
responding in the alone condition. Mean response rate during the alone condition, attention
condition, and demand condition were 40%, 4%, and 9% respectively. Higher levels of
stereotypic behavior in the alone condition indicate that HS’s stereotypic beivag

automatically maintained.
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The results of the functional analysis for AK (Figure 1) indicated gdndrigher levels
of responding in the alone condition. Mean response rate during the alone conditiolnattenti
condition, and demand condition were 55%, 34%, and 28% respectively. Higher levels of
stereotypic behavior in the alone condition indicate that AK’s stereotypic belaasgor
automatically maintained.

The results of the functional analysis for CC (Figure 2) indicated genargher levels
of responding in the alone condition. Mean response rate during the alone condition, attention
condition, and demand condition were 39%, 14%, and 9% respectively. Higher levels of
stereotypic behavior in the alone condition indicate that CC’s stereotypic behag
automatically maintained.

The results of the functional analysis for JK (Figure 2) indicated higher lefvels
responding in the alone condition. Mean response rate during the alone condition, attention
condition, and demand condition were 14%, 5%, and 4% respectively. Higher levels of
stereotypic behavior in the alone condition indicate that JK’s stereotypic betasgior
automatically maintained.

Competing Items Assessment

Throughout the competing items assessment participant HS was giventadcess
stimuli, 3 times per stimulus, for a duration of 5 min. Stereotypic behavior and igagesnent
that occurred during these access periods was averaged across the 3 five-noire gqrasls
(Figure 3). Of the 15 stimuli, 2 stimuli were selected for inclusion in the fatigpwehavioral
momentum sequence. For HK, the koosh ball was selected as the stimulus thatl riiregtc
topography of his stereotypic behavior and possibly the sensory consequamtasing the

behavior. The library book was selected as a stimulus that did not match the topadraighy
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stereotypic behavior. HS engaged with the koosh ball an average of 100% and the library book
an average of 98%. Levels of stereotypy that occurred during access to thé&baseraged
13%, and 8% with the library book.

Throughout the competing items assessment, participant AK was gives &zds
stimuli, 3 times per stimulus, for a duration of 5 min. Stereotypic behavior and itEgesment
that occurred during these access periods was averaged across the 3 five-noire @qrasls
(Figure 4). Of the 13 stimuli, two stimuli were selected for inclusion in thewolg behavioral
momentum sequence. For AK, the koosh ball was selected as the stimulus thatirtiegc
topography of his stereotypic behavior and possibly the sensory consequemtamimg the
behavior. Oreo cookie was selected as a stimulus that did not match the topography of his
stereotypic behavior. AK engaged with the koosh ball an average of 100% and the oreo cookie
an average of 100%. Levels of stereotypy that occurred during access to the kicogtrbgéd
7%, and 11% with the oreo cookie.

Throughout the competing items assessment, participant CC was giventad@es
stimuli, 3 times per stimulus, for a duration of 5 min. Stereotypic behavior andngagement
that occurred during these access periods was averaged across the 3 five mie @epiosis
(Figure 5). Of the 8 stimuli, two stimuli were selected for inclusion in the fatigwehavioral
momentum sequence. For CC, the pin toy was selected as the stimulus thatirttac
topography of his stereotypic behavior and possibly the sensory consequemtasimg the
behavior. Musical globe was selected as a stimulus that did not match the topajaigh
stereotypic behavior. CC engaged with the pin toy an average of 100% and the ghoisecah
average of 78%. Levels of stereotypy that occurred in during access to the piarsmed 6%,

and 6% with the musical globe.
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Throughout the competing items assessment participant JK was given actgss t
stimuli, 3 times per stimulus, for a duration of 5 min. Stereotypic behavior and itEgement
that occurred during these access periods was averaged across the 3 five-miine @qumsls
(Figure 6). Of the 13 stimuli, two stimuli were selected for inclusion in thewolg behavioral
momentum sequence. For JK, the slinky was selected as the stimulus thatlrtreche
topography of his stereotypic behavior and possibly the sensory consequemtaisimg the
behavior. Nutter Butter and peanut butter cups was selected as a stimulus thabditthdbe
topography of his stereotypic behavior. JK engaged with the slinky, nutter, lumidepeanut
butter cup an average of 100% of sessions. Levels of stereotypy that occurred chessg a
periods to the slinky averaged 10% of sessions, 7% of sessions with the nutter butter, and 13% of
sessions with the peanut butter cup.

Behavioral Momentum Sequence

Figures 7-9 shows the percentage of sessions with stereotypic behavior Huring a
experimental conditions for each participant. Each phase shows the sequenceessionssn
either the behavioral momentum (matched and unmatched) or control sequencest ahe f
fourth bar in each phase shows the stereotypic behavior that occurred in the fiegtrdnd f
baseline sessions. The second bar shows the level of stereotypic behavior in theessoamd s
In the behavioral momentum sequence this would be the level of stereotypic behavior tha
occurred during VT exposure sessions with matched or unmatched items, regpé&ntineg
control sequences the second bar represents the level of stereotypic behavia secmgd
baseline condition. The third bar shows the level of stereotypic behavior that occumedtiukir

test condition when the unmatched item was continuously available.



ASSESSING THE EFFECTS OF MATCHED AND UNMATCHED STIMULI 17

Figure 7 depicts the total percentage of sessions during all experinwardaions with
stereotypic behavior for participant HS. Test sessions (black bars) had &t levels of
stereotypic behavior. During VT exposure conditions (white bars), levels ebsteic behavior
were lower than during baseline conditions (gray bars) in 3 of the 4 comparisons. When
comparing test conditions of the control sequences to test conditions of the behavioral
momentum sequences, levels of stereotypic behavior were higher in 3 of the 4 songpari
during behavioral momentum test conditions. In terms of the behavioral momentum metaphor,
for 3 of the 4 comparisons, behavioral persistence was greater in sequiénd¢egher rates of
obtained reinforcement (behavioral momentum sequences) when compared to thagrece
control sequences.

Figure 7 depicts the total percentage of sessions, during all expericwmmdalons, with
stereotypic behavior for participant AK. Test sessions (black bars) had tbst lewels of
stereotypic behavior. During VT exposure conditions (white bars) levels obtsfgiebehavior
were lower than during baseline conditions (gray bars) across all compavoers comparing
test conditions of the control sequences to test conditions of the behavioral momenturoeseque
levels of stereotypic behavior was higher in 1 of the 4 comparisons during behaoarehtum
test conditions. In terms of the behavioral momentum metaphor, for 1 of the 4 comparisons
behavioral persistence was greater in sequences with higher rates ofcolaaifuecement
(behavioral momentum sequences) when compared to the preceding control sequences.

Figure 8 depicts the total percentage of sessions, during all experinwerdions, with
stereotypic behavior for participant CC. There was a lot of variability ind@festereotypic
behavior during test sessions (black bars). There were differing levelgpohs® competition

when the item used during test sessions (unmatched item) was continuouslyeavauahbly
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VT exposure conditions (white bars) levels of stereotypic behavior were loaredtiring
baseline conditions (gray bars) in 2 of the 6 comparisons. There was variabgispanse
competition during VT exposure conditions whether the items present were matched or
unmatched. For participant CC, when comparing test conditions of the control sequeestks to t
conditions of the behavioral momentum sequences, levels of stereotypic behavioreashg
of the 6 comparisons during behavioral momentum test conditions. In terms of the behavioral
momentum metaphor, for 4 of the 6 comparisons behavioral persistence was gregtesnoese
with higher rates of obtained reinforcement (behavioral momentum sequeneesgavhpared
to the preceding control sequences.

Figure 8 depicts the total percentage of sessions for the first behavoonaintum
sequence analysis, during all experimental conditions, with stereotypiidrefoa participant
JK. There was a lot of variability in levels of stereotypic behavior duringéssions (black
bars). There were differing levels of response competition when the item ussgltdati
sessions (unmatched item) was continuously available. During VT exposure corn(@hdes
bars) levels of stereotypic behavior were lower than during baseline conditian®égs) in 1
of the 4 comparisons. There was very little response competition when both matched and
unmatched items were available. For participant JK, when comparing testamndftthe
control sequences to test conditions of the behavioral momentum sequences, levelstgpter
behavior was higher in 1 of the 4 comparisons during behavioral momentum test conditions. |
terms of the behavioral momentum metaphor, for 1 of the 4 comparisons behavioradnmErsist
was greater in sequences with higher rates of obtained reinforcemeatifival momentum

sequences) when compared to the preceding control sequences.
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Figure 9 depicts the total percentage of sessions, during all experinwerdions, with
stereotypic behavior for participant JK’s second behavioral momentum mudi@dide
analysis. During this second analysis a choice of unmatched items (peanutuqutienutter
butter) was given prior to VT exposure and Test components in order to possiblyantaeas
engagement and response competition. The participant was also prompted to sit im the cha
across all components because he often engaged in stereotypic behavior nat indluele
response definition when out of his seat. Overall there was variability in levétsedtypic
behavior across components. Generally, during test components (black bars), levels of
stereotypic behavior were lower than preceding baseline and VT expossimseDuring VT
exposure conditions (white bars) levels of stereotypic behavior were lower thag lbaseline
conditions (gray bars) in 2 of the 4 comparisons. For participant JK, when comparing test
conditions of the control sequences to test conditions of the behavioral momentum sequences,
levels of stereotypic behavior was higher in 2 of the 4 comparisons during behanoarehtum
test conditions. In terms of the behavioral momentum metaphor, for 2 of the 4 comparisons
behavioral persistence was greater in sequences with higher rates ofcoldaifeecement
(behavioral momentum sequences) when compared to the preceding control sequences.

To evaluate relative changes in behavior, levels of stereotypic behavionii the
exposure and test sessions were expressed as a proportion of mean levelstgpgteuring
baseline sessions within the same conditions. Proportional measures weegeghloyidividing
the percentage of sessions with stereotypy in the second (Figures 10-12) @tithures 13-16)
session by the mean percentage for the first and fourth sessions. Tables 2.1ePalldepi

proportional measures obtained for each participant.
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The data shown in Figures 10-12 were obtained during the VT exposure sessions of the
behavioral momentum sequence (gray bars) and during the baseline sessionsrifdhe c
sequence with no item access (black bars). For participant HS (Figuterg@}ygpic behavior
was reduced in varying amounts during VT exposure sessions in 3 of the 4 comparisons. For
participant AK (Figure 10) stereotypic behavior was reduced during VT expesss®ns across
all comparisons. However, levels of reduction range from approximately .1 to .6 rék@ppat
CC (Figure 11) there was little or no reduction in levels of stereotypic behavigrafmipant
JK (Figure 12) there was also little or no reduction in stereotypic behavior in bothdrahavi
momentum multiple schedule analyses.

The data shown in Figures 13-16 were obtained during the test sessions of the behavioral
momentum sequences (gray bars) and control sequences (black bars) as a proporétsnadf le
stereotypic behavior during baseline sessions. For participant HS (Figureh8joba!
persistence was demonstrated in 3 of the 4 comparisons. Behavioral persistence was
demonstrated during both unmatched comparisons and in the second matched comparison. For
participant AK (Figure 13), behavioral persistence was demonstratedysirghtbf the 4
comparisons (unmatched). For participant CC (Figure 14), behavioral persiat@snc
demonstrated in 3 of 6 comparisons (matched 1 and 3; unmatched 3). For participant JK, during
the first behavioral momentum multiple schedule analysis (Figure 15), behavisiatgrece
was not demonstrated in any of the comparisons. During the second behavioral momentum
multiple schedule analysis (Figure 16), behavioral persistence was deatexhsir2 of the 4
comparisons (matched 2 and unmatched 2).

Table 3.1-3.5 depicts the outcomes of the motivating operations analysis for all

participants. Comparisons were made between levels of stereotypic behavigibdiseline 1
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and baseline 2 of the control conditions, baseline 1 and baseline 4 of the control conditions,
baseline 1 and baseline 4 of matched conditions, and baseline 1 and baseline 4 of the unmatched
conditions. According to the response deprivation hypothesis, non-restricted scstereotypic
behavior would have an abolishing effect from baseline 1 to baseline 2 of the controbognditi
Following the removal of an unmatched stimulus (test to baseline 4), response weprivat
hypothesis would predict that there would not be an abolishing operation because thaatimulat
provided did not match the sensory consequences of the stereotypic behavior. Therefgre, durin
control, matched and unmatched comparisons of baseline 1 to baseline 4 there would not be an
abolishing operation predicted, but an establishing operation may be present.

For participant HS (Figure 7; Table 3.1), levels of stereotypic behaviorldezeline 1 to
baseline 2 of the control condition decreased in 2 of the 4 comparisons as predicted by the
response deprivation hypothesis (abolishing operation). Levels of sterdodyyaicior from
baseline 1 to baseline 4 of the control condition increased in 1 of the 4 comparisons asdpredict
by the response deprivation hypothesis (establishing operation). Levelsotygiee behavior
from baseline 1 to baseline 4 of the matched and unmatched condition increased in 1 of the 4 and
0 of the 4 comparisons respectively, as predicted by the response deprivationdiypothe
(establishing operation). Out of 12 comparisons total, 4 confirmed the response weprivat
hypothesis.

For participant AK (Figure 7; Table 3.2) levels of stereotypic behavior fronirmde
to baseline 2 of the control condition decreased in 2 of the 4 comparisons as predicted by the
response deprivation hypothesis (abolishing operation). Levels of sterdmdyyaicior from
baseline 1 to baseline 4 of the control condition increased in 1 of the 4 comparisons agipredicte

by the response deprivation hypothesis (establishing operation). Levelsotygiee behavior
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from baseline 1 to baseline 4 of the matched and unmatched condition increased in O of the 4 and
0 of the 4 comparisons respectively, as predicted by the response deprivationdiypothe
(establishing operation). Out of 12 comparisons total, 3 confirmed the response weprivat
hypothesis.

For participant CC (Figure 8; Table 3.3) levels of stereotypic behaviorldeseline 1 to
baseline 2 of the control condition decreased in 1 of the 5 comparisons as predicted by the
response deprivation hypothesis (abolishing operation). Levels of sterdodyyaicior from
baseline 1 to baseline 4 of the control condition increased in 3 of 6 comparisons as prgdicted b
the response deprivation hypothesis (establishing operation). Levelseotygiér behavior from
baseline 1 to baseline 4 of the matched and unmatched condition increased in 1 of 3 and 2 of 3
comparisons respectively, as predicted by the response deprivation hypettasisshing
operation). Out of 18 comparisons total, 7 confirmed the response deprivation hypothesis.

For participant JK’s first behavioral momentum analysis (Figure 8; Tablee3&l} lof
stereotypic behavior from baseline 1 to baseline 2 of the control condition deldreass the 4
comparisons as predicted by the response deprivation hypothesis (abolishingmpéeatels
of stereotypic behavior from baseline 1 to baseline 4 of the control condition inthe&sef 4
comparisons as predicted by the response deprivation hypothesis (establishatigropéevels
of stereotypic behavior from baseline 1 to baseline 4 of the matched and unmatchedrconditi
increased in 1 of 2 and 1 of 2 comparisons respectively, as predicted by the respovesotepr
hypothesis (establishing operation). Out of 18 comparisons total, 5 confirmedpihiesess
deprivation hypothesis.

For participant JK’s second behavioral momentum analysis (Figure 9; TablevglS)de

stereotypic behavior from baseline 1 to baseline 2 of the control condition deldre2sa the 4
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comparisons as predicted by the response deprivation hypothesis (abolishingmpéeatels
of stereotypic behavior from baseline 1 to baseline 4 of the control condition incre&seti4
conditions as predicted by the response deprivation hypothesis (establishingopdravels of
stereotypic behavior from baseline 1 to baseline 4 of the matched and unmatch&oncondi
increased in 1 of 2 and 2 of 2 comparisons respectively, as predicted by the respavesotepr
hypothesis (establishing operation). Out of 12 comparisons total, 7 confirmedpihiesess
deprivation hypothesis.

Discussion

In the current study, results varied within and between participants in the deations
of behavioral persistence and in an analysis of motivating operations. With respekavioral
momentum metaphor there was no difference between the persistence produegchiey mnd
unmatched stimuli. With respect to the response deprivation hypothesis, predicidaby the
hypothesis could not be supported by the obtained data.

Stereotypy was more resistant to change during the test sessions ofavieraéh
momentum sequence than in the control sequence in some of the comparisons for all of the
participants. For participant HS, there was more behavioral persistenoé tine34
comparisons. This participant’s data align with the behavioral momentum metaphsr and i
consistent with results found in Ahearn et al. (2003). Also for HS, the stimuliestigenerally
competed with stereotypy. For participant AK, response competition wasrgnatt the
unmatched stimulus than the matched stimulus, and only 1 of 4 comparisons had greater
behavioral persistence in test conditions of the behavioral momentum sequences tban contr
sequences. Both participant JK and CC had varying levels of stereotypy #larossliions of

the behavioral momentum analysis. For participant CC, 4 of 6 comparisons alighewith t
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behavioral momentum metaphor. Levels of response competition varied with both thednatc
and unmatched stimulus. For JK, in total, 3 of the 8 comparisons align with the behavioral
momentum metaphor. For this participant there were inconsistent levels of Besponsetition
with the unmatched stimulus.

Inconsistent results may have been obtained due to lack of a stable baselihe rate o
stereotypic behavior. Participants CC and JK had varying levels of stemebé&avior across
baseline, VT exposure, and test conditions. Future research may include a contrarconditi
consisting of 4 baseline conditions in order to assess the natural fluctuationsirstateotypy.

Also, stereotypic behavior may include many topographies and it may be difficult
introduce matched stimulation that competes with all topographies of stere@arpigipant JK
often engaged in many forms of stereotypic behavior, some of which were obstevedtlze
study and not included in the target response. Thus engaging in other forms of stereotypi
behavior, not included in response definition, may have competed with stereotypic topsgraphie
that were included. This may have accounted for the inconsistent levels ofygteréehavior
presented in results.

It is also possible that behavioral persistence develops over time. For pattidfat
was the last comparison that demonstrated behavioral persistence. Fqrgrdrdik, it wasn't
until the last 2 comparisons that behavioral persistence was demonstrated.

In the current investigation, results were not consistent with the response ti@priva
hypothesis and the data reported in Rapp (2007), or in the analysis of motivating operations of
the data reported in Ahearn et al. (2003).

Data reported in Rapp (2007) were consistent with the response deprivation hgpothesi

in that, when unmatched stimulation was removed stereotypic behavior increasegralimues
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baseline levels (establishing operation), and when matched stimulation vea®destereotypic
behavior decreased below previous baseline levels (abolishing operation). Irréimé cur
investigation, there were no consistent establishing or abolishing operatidfesiricdlowing
the removal of matched or unmatched stimulation across all participants.

In a motivating operation analysis of data obtained in Ahearn et al. (2003)iststapl
operations were observed across all baseline 1 to baseline 4 comparisons for 2 of the 3
participants. This aligns with the response deprivation hypothesis in that hechatenulation
was presented and following its removal rates of stereotypy increasedtionréd previous
baseline rates. In the current investigation, motivating effects diffetec®e comparisons for
all participants.

One factor that may have contributed to the inconsistencies in motivating esfées
response competition was not always consistent. In order to test the responstioepri
hypothesis, response competition must occur. Future research may inveséigkgree of
competition necessary in order to detect motivating effects (changessrofatereotypic
behavior) associated with matched and unmatched stimulation.

The behavior momentum metaphor may have great utility in applied contexts. $noferm
skill acquisition, skills may be more persistent to change in the face of disrifgught on a
denser schedule of reinforcement. For example, if a skill is taught on a contsthedsile of
reinforcement and is acquired, it is more likely that the skill will pensittte face of extinction
or disruption than if a skill is only reinforced intermittently. In terms of prolddeimavior, an
example of a treatment including DRA may arrange for a more dense remétin the
context in which problem behavior occurs. This implies that any such treatment reatygbigt

decrease the rate of problem behavior while increasing its persistencevetipiivdistinctive
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stimuli are added during these treatments, they may diminish the likelihooddyaha
persistence.

In addition, clinicians should not count on problem behavior decreasing as a result of
providing access to a hypothesized matched competing item. Our results exdiffyeisthere was
no difference in either matched or unmatched conditions suggesting that a matchkc still
not provide the same consequences as the problem behavior. Clinicians should be mindful that
providing a competing item will be effective in reducing rates of stereditypghould arrange to
increase rates of reinforcement for appropriate behavior, such as giahaticompeting item.

As our results were varied, future research will attempt to strengthen oal dweling
by including more participants into our study to assess the effects of behpeisistence as

well the prediction of an abolishing operation.
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Table 1.1

Stimuli selected from the competing items assessment for use in behavioral mosegoemes

Participant Matched Stimulus Un-Matched Stimulus
HS Koosh Ball Library Books

AK Koosh Ball Oreo Cookie

CC Pin Toy Musical Globe

JK Slinky Nutter Butter/ Peanut Butter Cup
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Table 2.1

Stereotypic Behavior Expressed as a Proportion of Baseline for HS

Sequence Comp. 2/1 Comp. 3/1 Comp.2/CompSomp.3/Comps.
1+4 1+4

Sequence A 19 0.5 0.8 0.2

Sequence B 0.6 0.0 0.3 0.0

Sequence A 1.1 0.1 0.6 1.1

Sequence C 0.6 0.3 0.3 1.2

Sequence A 0.3 0.4 0.1 1.3

Sequence B 1.2 0.7 0.4 0.3

Sequence A 0.7 0.1 0.4 1.1

Sequence C 0.5 0.2 0.3 1.1
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Table 2.2

Stereotypic Behavior Expressed as a Proportion of Baseline for AK

Sequence Comp. 2/1 Comp. 3/1 Comp.2/Comp8&omp.3/Comps.
1+4 1+4

Sequence A 0.9 0.2 0.5 0.1

Sequence B 0.5 0.1 0.3 0.1

Sequence A 0.6 0.2 0.3 0.1

Sequence C 0.4 0.0 0.2 0.0

Sequence A 1.5 0.0 0.4 0.0

Sequence B 0.6 0.0 0.3 0.0

Sequence A 1.2 0.0 0.7 0.0

Sequence C 0.2 0.1 0.1 0.0
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Table 2.3

Stereotypic Behavior Expressed as a Proportion of Baseline for CC

Sequence Comp. 2/1 Comp. 3/1 Comp.2/Comp8&omp.3/Comps.
1+4 1+4

Sequence A 0.6 0.1 0.4 0.1

Sequence B 2.1 0.6 1.8 0.5

Sequence A 1.5 0.4 1.0 0.3

Sequence C 0.3 1.3 0.1 0.7

Sequence A 1.22 0.5 0.4 0.2

Sequence B 0.6 0.2 0.1 0.0

Sequence A 1.7 0.3 0.5 0.1

Sequence C 0.8 4.2 0.1 0.8
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Table 2.4

Stereotypic Behavior Expressed as a Proportion of Baseline for JK

Sequence Comp. 2/1 Comp. 3/1 Comp.2/Comp8omp.3/Comps.
1+4 1+4

Sequence A 3.4 4.5 1.1 15

Sequence B 1.0 0.2 0.5 0.1

Sequence A 3.5 1.8 1.8 0.9

Sequence C 0.0 0.0 1.5 4.4

Sequence A 9.0 0.0 0.8 0.0

Sequence B 1.3 0.0 0.5 0.0

Sequence A 0.4 1.2 0.2 0.6

Sequence C 0.3 0.7 0.2 0.6

Second Behavioral Momentum Analysis

Sequence A 0.1 3.5 3.9 0.8
Sequence B 0.5 0.4 0.2 0.2
Sequence A 0.7 0.1 0.6 0.1
Sequence C 0.2 0.5 0.0 0.1
Sequence A 1.6 1.3 0.3 0.3
Sequence B 1.8 0.2 1.2 0.1
Sequence A 0.2 1.1 0.1 0.7

Sequence C 2.1 4.3 0.8 1.6
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Table 3.1

Motivating Operations Hypothesis Predictions and Outcomes for participant HS

Comparison Prediction Confirm Response Disconfirm Response
Deprivation Deprivation
Hypothesis Hypothesis
Control Sequence: BL Abolishing Operation 2 2
1toBL2
Control Sequence: BL No Abolishing 1 3
ltoBL4 Operation or An
Establishing
Operation
Matched Sequence: No Abolishing 1 1
BL1toBL4 Operation or An
Establishing
Operation
Unmatched SequenceNo Abolishing 0 2
BL 1to BL4 Operation or An
Establishing
Operation

Summary: 4 8
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Table 3.2

Motivating Operations Hypothesis Predictions and Outcomes for participant AK

Comparison Prediction Confirm Response Disconfirm Response
Deprivation Deprivation
Hypothesis Hypothesis
Control Sequence: BL Abolishing Operation 2 2
1toBL2
Control Sequence: BL No Abolishing 1 3
ltoBL4 Operation or An
Establishing
Operation
Matched Sequence: No Abolishing 0 2
BL1toBL4 Operation or An
Establishing
Operation
Unmatched SequenceNo Abolishing 0 2
BL 1to BL4 Operation or An
Establishing
Operation

Summary: 3 9
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Table 3.3

Motivating Operations Hypothesis Predictions and Outcomes for participant CC

Comparison Prediction Confirm Response Disconfirm Response
Deprivation Deprivation
Hypothesis Hypothesis
Control Sequence: BL Abolishing Operation 1 5
1toBL2
Control Sequence: BL No Abolishing 3 3
ltoBL4 Operation or An
Establishing
Operation
Matched Sequence: No Abolishing 1 2
BL1toBL4 Operation or An
Establishing
Operation
Unmatched SequenceNo Abolishing 2 1
BL 1to BL4 Operation or An
Establishing
Operation

Summary: 7 11
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Table 3.4

Motivating Operations Hypothesis Predictions and Outcomes for participant JK’s Behavioral
Momentum Analysis 1

Comparison Prediction Confirm Response Disconfirm Response
Deprivation Deprivation
Hypothesis Hypothesis
Control Sequence: BL Abolishing Operation 1 3
1toBL 2
Control Sequence: BL No Abolishing 2 2
ltoBL4 Operation or An
Establishing
Operation
Matched Sequence: No Abolishing 1 1
BL1toBL4 Operation or An
Establishing
Operation
Unmatched SequenceNo Abolishing 1 1
BL 1to BL4 Operation or An
Establishing
Operation

Summary: 5 7
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Table 3.5

Motivating Operations Hypothesis Predictions and Outcomes for participant JK’s Behavioral
Momentum Analysis 2

Comparison Prediction Confirm Response Disconfirm Response
Deprivation Deprivation
Hypothesis Hypothesis
Control Sequence: BL Abolishing Operation 2 2
1toBL 2
Control Sequence: BL No Abolishing 2 2
ltoBL4 Operation or An
Establishing
Operation
Matched Sequence: No Abolishing 1 1
BL1toBL4 Operation or An
Establishing
Operation
Unmatched SequenceNo Abolishing 2 0
BL 1to BL4 Operation or An
Establishing
Operation

Summary: 7 5
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responding is along the y axis.
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competing items assessment for participant CC. Stimuli are alongattie and percentage of
responding is along the y axis.



ASSESSING THE EFFECTS OF MATCHED AND UNMATCHED STIMULI 44

100 1 B Engagement
[ Stereotypy

80
o)
=
5
c
o
S
0 60
Q
x
©
S
& 401
€
@
o
o
(a

20 A

|H H IK
0 T T T I|
N N D @O S S PSS
0« R Ao ~(\& Q\'§ K & &£ # Q)& 2
RPN R € & &
o ¥ F (N
o N
ltems
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Figure 9. Percentage of sessions with stereotypy across all componentseobtitelzehavioral
momentum multiple schedule analysis for participant JK.
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Figure 10. The levels of stereotypic behavior during the second session of eadbrcasdit
proportion of the mean of the first and fourth baseline sessions across succespa@soosfor

participants HS and AK.
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Figure 11. The levels of stereotypic behavior during the second session of eatibrcasdc

proportion of the mean of the first and fourth baseline sessions across succespa@soos for

participant CC.
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Figure 12. The levels of stereotypic behavior during the second session of eadbrcasdit
proportion of the mean of the first and fourth baseline sessions across succespasoos for

participant JK.
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Figure 13. The level of stereotypic behavior during the test session of eadiocoaslia

Stereotypic behavior expressed as a proportion of baseline

Matched 1
Unmatched 1
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proportion of the mean of the first and fourth baseline sessions across succespasoos for

participants HS and AK.
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Figure 14. The level of stereotypic behavior during the test session ofaabtion as a

proportion of the mean of the first and fourth baseline sessions across sucaeag@asons for

participant CC.
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Figure 15. The level of stereotypic behavior during the test session ofaatitian as a
proportion of the mean of the first and fourth baseline sessions across succespa@soos for

participant JK’s first behavioral momentum analysis.
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Figure 16. The level of stereotypic behavior during the test session ofaratitian as a
proportion of the mean of the first and fourth baseline sessions across succespa@soos for

participant JK’s second behavioral momentum analysis.
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Figure 17. Percentage of sessions with item engagement for all participasts all test and

VT-exposure components.
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