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Abstract This study investigated integrating functional afs& and sensory profile results into
an intervention for aberrant behavior within twdfdrent sensory profile categories (i.e. sensory
seeking and sensory avoiding). Our participantyewa two-year-old boy with pervasive
developmental disorder and a six-year-old boy vaittism. This study attempted to extend the
previous literature, which supports the use of stum substitutability to relieve problem
behaviors maintained by reinforcement. We hopedxpand the selection of substitutable
stimuli by combining sensory integrative theragiemmmonly used for treatment of children with
sensory processing disorders and autism with foneli analysis outcomes. Using the Sensory
Profile, the two participants were assessed forseen processing deficits and a treatment was
matched to the results of a functional analysisealment was implemented for both sensory
seeking behaviors (Phase B) and sensory avoidihgwers (Phase C). The study utilized an
ABCBCB reversal design to evaluate the effectienels matching intervention to the
participant’'s sensory profile and functional anal/sesults. The results demonstrated that
treatment, which matched functional analysis to emsery profile, successfully decreased
aberrant behavior. Suggestions for future reseavelne made.
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Introduction

The Effects of Matching Sensory Profile Results Ronctional Analysis and Preference
Assessment for the in Home Treatment of AberrartaBmrs in Two Children with Autism
Spectrum Disorders

The treatment of severe behaviors displayed byopsrsvith developmental disabilities
has a rich history (Carr & Durand, 1985; Iwata, €y, Silfer, Bauman, & Richman, 1994;
Pelios, Morren, Tesch, & Axelrod, 1999). At thisi¢, treatment based on the principles found
within the behavior analysis literature has the tmesipirical support (Hagopian, Fisher,
Thibault, Acquisto, & LeBlanc, 1998; Iwata et aQ; Northrup, Wacker, Sasso, Cigrand,
Cook, DeRaad, 1991). Specifically, the most erogirsupport is found in treatment based on
the results of a functional analysis (Derby, et. 97; Harding, Wacker, Berg, Cooper, Asmus,
Mlela, & Muller, 1999; Berg, Peck, Wacker, Jay, Muo@as, Richman, & Brown, 2000).
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However, several other methodologies based onhlagaypically not assessed via a functional
analysis are used (Chen, Rodgers, & McConachie9;2D0nn, Saiter, & Rinner, 2002). One
such procedure is to conduct a sensory profile (QDeh al., 2002). When this approach is used,
treatment is matched to the sensory deficits oegses exhibited by the child. For example, if a
child is found to have sensory seeking behaviotkiwihe sensory profile, the treatment would
be to provide access to the sensory modality (Duff9, 2002: Lane, Young, Baker, & Angley,
2010). To date, the integration of these two stathgbractices has not been attempted.

The diagnosis and evaluation of sensory processlisgrder (SPD) has grown
enormously in the past few years (Lane et al., 20This disorder is often comorbid diagnosis
with the autism spectrum disorder (ASD) populat{®rern, et. al., 2006); with 44-88 % of
children with ASD’s reporting sensory processingficlilties (Baranek, 2002; Lane, et. al.,
2010). Typically, sensory symptoms are divide® ifttur categories; over-responsivity, under-
responsivity, sensory seeking, and sensory avoitlipg behaviors (Dunn, et. al., 2002). It is
hypothesized that these sensory challenges may®dadpoor sensory integration within the
central nervous system (Baranek, 2002). Spedyidar sensory seeking subtypes, various
problem behaviors occur due to the seeking or ramnof desired sensory stimuli. Sensory
maintained behaviors have been hypothesized toe$gonsible for restrictive and repetitive
stereotyped patterns of behavior in children withisem (Dunn, et. al., 2002).

One of the four underlying mechanisms hypothesitede responsible for sensory
processing disorders is low registration or sensorgter-responsive behaviors (Dunn, et. al.,
2002). These behaviors are exemplified by the chiéhg uninvolved, uninterested, self-
absorbed or passive to what was happening aroumthér (Heward, 2013). This is especially
when the intensity of the stimulation does not srttge threshold necessary to gain a response.
In addition, low registration is characterized dyngsiness and inability to read faces and/or
gestures (Dunn, et. al., 2002).

A second mechanism hypothesized to be respongsibBHD is sensation seeking (Dunn,
et. al., 2002). These children typically demortsteaneed for an intensive amount of stimulation
to elicit a response. In contrast to the passis®ioé the under-responsive group, these children
are very actively involved in their surrounding3hus, these children tend to be fidgety and
excitable, but may have difficulty with attentiomda over-activity. Repetitive patterns of
behavior are also evident with sensation seekinigreim. The hypothesis behind the need for
repetitive behaviors and over-activity is that thebildren are seeking stimulation to meet the
high threshold internally needed for that modaliynn, et. al., 2002). These behaviors can are
specific to the type of input the child is seekimdich may include repetitive visual, oral, tactile
auditory, and movement behaviors.

The next category of sensory processing patternhessensory sensitivity or over-
responsive group. This group has a low threshalgémsory stimuli (Dunn et al., 2002). These
children may be over sensitive to auditory, tactdéfactory, or movement sensations. For
example, these children are considered passivedantbnstrate a heightened awareness of
sensory stimuli. These children often remain iuaibns the aversive stimuli occur which
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consequently results in negative behaviors. Tweéhef most common areas of sensory over-
responsivity are reported to be tactile and augitoreightened awareness of sensory stimuli
results in this groups’ tendency to be particulaowd task completion, order, organization, and
change. This results in rigidity and resistancehtange (Dunn, et. al., 2002).

The final group of sensory patterns observed iddodm with ASD’s is sensation
avoiding. These children are believed to have tlosgsholds (i.e. avoids touch, sounds, bright
lights, or different textured foods) for sensorymstli, but show active behavioral responses
(Dunn et al., 2002). These children tend to sifdate which is hypothesized to be due to
avoiding presentation of unwanted sensory stimuAberrant behaviors are hypothesized to
function as a means to avoid unwanted sensory.inpheir behaviors often dictate what kind of
clothes they wear, where they will play, and who aasist them in accomplishing daily routines.
It is thought that rigidness is also a functioragbiding aversive sensory stimulation (Dunn, et.
al., 2002).

Although there are high numbers of ASD individuaporting sensory processing issues
within these four subtypes of sensory patterns, fawpirical studies have examined the
relationship between sensory symptoms and treat(Bamanek, 2002). Mason and Iwata (1990)
conducted a study on the effects of sensory integrSl) therapy on self-injurious behavior
(SIB). Their investigation suggested that the [®rapy was not effective for treating SIB. A
limitation of the study was that the subjects weot identified as having sensory processing
disorders prior to being selected to participatthastudy. In addition, the therapy used to treat
the SIB was not matched to the sensory stimuldtiglireved to be provided to the clients from
the SIB. That is, all subjects were given the samervention, which was multi-sensory
consisting of auditory, vestibular, visual, andtitacstimulation provided concurrently which
each other (Mason & Iwata, 1990).

Since lwata’s initial investigation of SI, a numbaf researchers (Goh, Iwata, Shore,
DeLeon, Lehrman, Ulrich, & Smith, 1995; Piazza, Ads, Hanley, Goh, & Delia, 20Qthave
attempted to match stimuli provided to the reinéonent provided by the behavior itself. That
is, these investigations have attempted to matelstimulation provided by novel stimuli to the
stimulation provided by the behavior. For exampli@zza and her colleagues demonstrated that
it was more effective to match the hypothesizedsggnconsequences for the automatically
reinforced behavior than to use the preferencesassnt or arbitrarily chosen stimuli. Similarly,
Goh et al. (1995) investigated the effects of matgineinforcers and their substitutability. Their
study evaluated the effects of substituting thesegn consequences of hand mouthing with
hand-toy contact and toy mouthing. The resultgheir investigation found that the substitution
of the toy in hand was an effective reinforcer thatreased the aberrant behavior in participants
whose behavior was automatically reinforced.

Given the success of the matched sensory stimaliigeed by Piazza et al. (2000), and
Goh et al. (1995) it appears that problem behawioesused to provide sensory reinforcement
that can also be substituted by external stimufihus, for at least one sub-category of Sl
children, sensory seeking children, the behavioey ftne maintained by the response itself.
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What is unclear is if the results of a sensoryestirgg profile can help to identify this subgroup
of children.

According to Baranek (2002), there is a need fathkr studies examining sensory
integration therapy. This information is necesdarythe guidance and intervention planning for
children with autism spectrum disorders sufferirgrf sensory processing challenges (Baranek,
2002). Identifying the specific sensory patterml amodality of the subjects and linking those
sensory needs to the appropriate intervention nrayige the data necessary to support the
continued use of sensory integrative therapy fdividuals with autism spectrum disorders with
co-morbid sensory integration challenges. Thisl\stwill extend previous research examining
the effects of matching functional analysis andssey profile results to treatments for a two-
year-old boy with pervasive developmental disoatet a six-year-old boy with autism.

Method

Participants

Our first participant was “Tim.” Tim was a two-yeald boy who was previously
diagnosed by a developmental pediatrician with g&iie developmental disorder at the age of
23 months. He was non-verbal and had a historggotessive (hitting, biting, throwing, and
pushing) and tantrum behaviors (screaming, crythgowing himself to the floor). He had
limited adaptive behaviors; he required assistamite most self-help skills such as dressing,
toileting, bathing, and hand washing. He was &bleat and drink independently with limited
assistance.

Our second patrticipant, “Evan,” was a six-year-oty who was previously diagnosed
with Autism by a developmental pediatrician at #ge of 2 years. Evan’s behaviors included
aggression (hitting, pushing, grabbing, kickingothing objects at people), tantrums (yelling,
screaming, crying, and dropping to the ground), s&létinjury (head banging). He was non-
verbal and had limited adaptive skills and requiasgistance with dressing, toileting, eating,
bathing, and other daily routine activities.

Settings

All sessions were conducted in the participant'smbowith the participant's parent and
the first author. Sessions occurred in the paiai’s living room, kitchen, or bedroom. During
each session only the participant, researcherparght were present. Specific times of the day
were sporadic throughout the study and were depende the parent and researcher’s
availability. No distractive stimuli were present.

Response M easurement and Reliability

Target behaviors were selected based on the pswemthary behavioral concerns. For
Tim, aggression and tantrums served as his prirbahaviors measured. Aggression was
defined as hitting, biting, pushing, or throwingjestis, and tantrums were defined as crying,
screaming, and throwing himself on the ground. Ewan, target behaviors were aggression,
tantrums and self-injury. Aggression was definedhéting, grabbing, pushing, or throwing
objects at people, tantrums were defined as yelBogeaming, crying, and throwing self to the
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ground, and self-injury was defined as banging hegainst objects. The presence of either
topography of behavior for both participants wasuitnented using the 6-s partial interval
recording system. All sessions were video-tapeblater scored.

Reliability was recorded by a second independergeer during this study. The
formula used to determine the inter-observer réifglwas calculated by dividing the number of
agreements by the sum of agreements and disagreseareh multiplying that number by one
hundred. During the functional analysis for Tim, inter-obger reliability was collected during
33% of the sessions. Reliability was 94% with mgeof 82% to 100%. For Evan’s functional
analysis, data was taken for 44% of sessions.aBikty was 90% with a range of 60% to 100%.
For the preference assessments, reliability wa%c1&dd was collected on 100% of sessions for
both the multi-stimulus and forced choice prefeesnassessment. During the treatment phase,
reliability data was collected for 34% of sessifmsTim. The reliability was 93% with a range
of 72% to 100%. For Evan, reliability data waslected for 35% of treatment session with a
range of 55% to 100%.

Formal Assessment | nstruments

The formal assessment tools used in this study wWer&ensory ProfilgDunn, 1999)
and thelinfant Toddler Sensory ProfiléDunn, 2002). TheSensory Profileis a 125-item
guestionnaire and thHafant Toddler Sensory Profilis a 48-item questionnaire completed by a
parent or caregiver. Thimfant Toddler Sensory Profiless a combined questionnaire. One
portion is for children birth to 6 months, and thier portion is for children 7 months to 36
months.

Research for th&ensory Profildook place over a 6 year span between 1993 and. 199
The research included over 1,200 participants aittl without disabilities between the ages 3
and 14 years. For test reliability, Cronbach’sficent alpha was used and the values for the
different sections of the Sensory profile rangeahir.47 to .91. The Infant Toddler Sensory
profile research took place over a four-year tipansbetween 1998 to 2002. There were 1,500
children who participated in the research contgrahildren with and without disabilities aged
birth to 36 months. The coefficient alpha was @lated for both the birth to 6 month age range
and the 7 to 36 month age range. The birth to 6tmalpha value ranged from .17 to .83. The 7
to 36 month alpha value was 42 to .86. In addjtiororder to standardize the assessment test-
retest reliability was conducted 2 to 3 weeks follgy the initial rating. The correlation
coefficient for the test-retest reliability was .86r the sensory processing sections of the
instrument and .74 for the quadrant section ofritkument.

Experimental Design and Procedur es

The investigation consisted of a four phase evalnat First, a functional analysis of
problem behavior was conducted based on the wotlvatfa et al. (1994). Second, a sensory
profile was conducted with a parent of each ofghgicipants using either the Sensory Profile
(Dunn, 1999) or thénfant Toddler Sensory Profil@unn, 2002). Next, preference assessments
were conducted. Both participants were given a tiplaistimulus sensory preference
assessment (Deleon & Iwata, 1996). Evan also was @ forced choice preference assessment

| www.ijee.org



ISSN: 2278-4012, Volume:5, Issue:1, January 2016

using the procedure described by Fisher, et @941 During the final phase, we conducted a
series of treatment comparisons which evaluatedetheacy of combining the results of the
functional analysis and sensory profile. UsingAd8CBCB reversal design (Kazdin, 2011), we
compared treatments that combined the functionalyars outcomes and the sensory profile
outcomes to treatments with contingencies thahdidnatch those evaluations.

Functional Analysis

The functional analysis (Iwata et al., 1994) camesiof four analogue conditions, which
were free play, tangible, escape, and attentionditons utilizing a multi-element design
(Kazdin, 2011). The duration of each condition Baminutes. The analysis was conducted in
the participants’ home with a parent assistingatimary researcher in the assessment.

Free play. The parent provided attention by interacting wikie tchild during this
session. No task demands were placed on the chilcaddition, the child was allowed non-
contingent access to tangible items. Problem hetsawere ignored or redirected as necessary.
This condition served as a control for the condgigroviding positive reinforcement (e.g.
attention and tangible conditions) or negative feetement (e.g. escape condition) for each
participant.

Tangible. During this condition, the child was given no @emds. The parent remained
1.5 to 3 m from the child. Access to tangible isemas removed from the participant. The
parent or researcher would prompt the child byrsaymy turn” and begin playing with items in
the room. Contingent upon aberrant behavior, #rerg or researcher would provide 15-20s of
access to the tangible item. After the 15-20s sxcéhe item was then removed until the
participant engaged in target behaviors.

Attention. The attention condition provided the child witbnacontingent access to
tangible items and no demands. The parent remdirledo 3m from the child, however no
attention was provided to the child. The parens yaysically positioned to face away from the
child and would move as necessary to maintain gasition. Contingent upon aberrant
behavior, the parent would provide access to atterfor15-20s or until the aberrant behavior
ceased. After the brief attention, the attentibthe parent was diverted away from the child.

Escape. The escape condition placed a task demand ochitte For Tim the task was
cleanup and drawing. For Evan the task was compglet puzzle and reading a book. The
parent or primary researcher presented the taslgwsithree step prompting procedure. The
sequence began with a verbal prompt, followed leyatiult modeling the behavior, and finally
hand-over-hand physical guidance to complete thle ta'he child was not provided praise for
completing the task, rather the task was contigyaiésented throughout the condition or until
aberrant behavior occurred. Contingent upon abebahavior, the task was removed and the
child was provided a break from the activity for2@s or until problem behaviors ceased. The
cycle was repeated following the break.

Infant Toddler Sensory Profile and Sensory Profile.

The Infant Toddler Sensory ProfiBunn, 2002) has two age range options which aere

birth to 6 months section and a 7 to 36 month sectiThe participant’s age determined the use
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of the 7 to 36 month portion of the assessmentwdth consisted of 48 items. There were five
options to choose from in order to respond to eterh: almost always (5pts), frequently (4pts),
occasionally (3pts), seldom (2pts), and never (1pt)e primary researcher read each of the 48
statements to the parent and marked the appropespense provided by the parent. After the
48 items had a response, the researcher then lisexlitnmary score sheet that corresponded
with the assessment tool to determine resultsebdsessment. The items were categorized into
four quadrants which included low registration, ssion seeking, sensory sensitivity, and
sensation avoiding. The raw scores were placdte 7-36 month sections due to the age of
the participant. After totaling the raw scoreseimch section, the researcher then marked the
score along a continuum ranging from probable dbffee that for scores that were less than
others, to typical performance, and finally proleabt definite differences that were more than
others. In addition to the Quadrant scores, somege totaled for the Sensory Processing section
in the same manner as described above in the 7e8hnsection for each of the six sensory
processing sections. These sections included glepescessing, auditory processing, visual
processing, tactile processing, vestibular proogssind oral sensory processing.

Sensory Profile.

The Sensory ProfiléDunn, 1999) consisted of 125 items. There whee dame five
options for responses to each item as describedeamth the same point allowance. The
primary researcher read each item of the sensarfyigpto the participant’s parent and marked
the corresponding response provided by the par&atlowing the administration of the 125
items, the primary researcher totaled scores fraoh etem on the corresponding item in the
Sensory Profile Summary Score Sheet. The twometf theSensory Profilavere the factor
summary and the section summary. The factor suspninatuded nine different factors. The
raw score was totaled and then transferred to éinrtarm which included a range of typical
performance, then probable difference, and findh§inite difference. The section summary
was broken down into three categories: sensoryegsieg, modulation, and behavior and
emotional responses. As described above, raw saveee totaled for each item under the
subsection and transferred to the continuum ofcatpperformance, probable difference, or
definite difference.

Sensory preference assessment. Sensory preference was assessed using two different
forms of preference assessments. A multiple-stisiplreference assessment (Deleon & Iwata,
1996) and a forced-choice preference assessmesitefFet al,, 1992) were conducted to
determine a hierarchy of preference to various@gritems.

Multiple-stimulus preference assessment. During the multiple-stimulus preference
assessment (Deleon & Iwata, 1996) latency datab{pet al., 1995) was collected for the
amount of time each participant played with eadamsegy item prior to engaging in aberrant
behavior or terminating play with the item. Duritigs assessment the items from five sensory
systems were presented on a table in the homeabf garticipant. The categories included
tactile, proprioception, vestibular, visual, anddigory. We did not include oral or olfactory
items in this assessment. The child was able tos items freely from the group of items on
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the table. Once the child selected an item, dasamellected by starting a timer. When the child
terminated play or engaged in any target behavibestimer was stopped. Data were collected
on five trials for each item. Once each partictpamgaged with the item for five trials, the item

was removed from the group of items presentedhefparticipant did not freely engage with an

item, the researcher would attempt to presenttéme io the participant. If the attempt failed, the
researcher would record Os.

Various items were selected from the five sensomstesns.  Tactile items for Tim
included a bin of dry beans, life like animal togicky hands, and a vibrating bird. Items in the
vestibular system included a roller board, and gavprioception a hop ball was presented.
Auditory items for Tim included a piano, noise tulb@rmonica, and castanets. Visual items
included a puzzle, a light up spinning toy, a ligpttop, a magnifier, a light saber, light up ball,
3-D bookmarks, and a view-finder.

Evan was presented with tactile items including like animal toys, a vibrating bird, and
a tactile ball. The vestibular items used wereving and a skate board. For proprioception, a
large exercise ball was presented. The visual sitdon Evan included a view finder, a
kaleidoscope, a top, a light up ball, a light salaed a top with lights. The auditory items used
were a piano, a wind whistle, a slide whistle, aastanets.

Forced choice preference assessment. A forced preference assessment was conducted
for only Evan due to the parent report of extrerhereant behaviors maintained by access to
food. The forced-choice preference assessmentcaaducted using the procedure used by
Fisher et al, 1992. Eight highly preferred edilians were selected based on parent report.
Items selected were semi-sweet chocolate chipg, bbeer soda, cheddar cheese, peppermint
candy, curly French fries, maraschino cherriessmdg, and barbeque potato chips. Items were
presented in pairs which were chosen randomly ugirggnade cards until all items were
presented with each other. The data collectansldvmark the item chosen when Evan would
reach for one of the items presented. Once allStevere presented with each other, the number
of times each item was selected was totaled. Areaker was conducted if two items were
chosen the same amount of times. Two items weuallggchosen. Those items were the
chocolate chips and French fries as well as thbdoare potato chips and peppermint candy.
Evan’s high preferred item was the French fries,rhedium preferred item was the peppermint
candy, and the low preferred item was the popsidigure 5 illustrates the results of Evan’s
forced choice preference assessment.

Basdlineand Interventions

For intervention, a series of treatment conditioveye compared which matched the
results obtained within the previous functional lgsia, sensory profile, and sensory preference
assessment evaluations. Thus, four distinct tresttroonditions were compared with an initial
baseline within a ABCBCB design (Kazdin, 2011).

Baseline Phase (A). For each participant, baseline conditions consisfetthree 5 min
sessions for each sensory seeking and sensoryiryaomparison evaluations. For the sensory
seeking condition, the participant was placed taibée and allowed brief access to the item. For
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Tim, he was given 1min access to items identified naost preferred via the preference
assessment. For Evan, he was given access toobktspneferred food item. Following the brief
access, the item was removed from the participActess to that item would be provided to the
participant contingent upon the participant engg@gmaberrant or behaviors. If target behaviors
occurred, 30s access to the item was provided ifor &and another one inch portion of French
fry was provided to Evan. This cycle was repeddedhe remainder of the 5 min condition.

For the sensory avoiding conditions, the participanere able to move around their
home freely. The researcher would present the@ydiem to the participant. Contingent upon
aberrant behavior, the item was removed from th#iggzant for 30s. |If aberrant behavior
continued, the stimuli would not be presented. @aberrant behaviors were terminated, the
researcher would then re-present the stimuli tqodréicipant. This cycle would also be repeated
for the remainder of the 5 minute session.

Sensory seeking match treatment. Within the sensory seeking matched treatment, the
participants were provided access to either taagibims or edibles based on the results of the
functional analysis, sensory profile, and prefeeemssessments. For both participants, the
condition began with access to the item identitiedbe a match between the assessments. One
minute was provided for tangible items and oneiporof the edible item. Following the
exposure to the items, the items were removed ariplemse” card was presented to the
participants. Access to the item was providediogent upon the emission of a mand (touching
the “please” card). The researcher prompted thtcypants verbally to touch the card to gain
access to the tangible or edible items. Contingpnh touching the “please” card, either 30s of
access for the tangible item, or one portion of édéle item was provided to the participant.
Following the access, the researcher removed ¢ne énd access was provided contingent upon
touching the “please” card. These steps contiriaethe remainder of the 5 min session.

Sensory seeking non-match treatment for Tim phase (C). After the sensory seeking
match treatment phase, a reversal phase considtangensory seeking non-match treatment was
implemented. During these sessions, the partitspaare placed at the same table and provided
the same items as described above. One minuteceks was provided for tangible items, and
one portion was provided for edible items. At theginning of the session, the researcher
removed access to the item provided the participanth a “break” card. If the participant
manded using the “break” card, access to the iteas mot provided. When the participant
touched the “break” card, the researcher would‘alydone.” Contingent upon the presence of
target behaviors, access to the item was provi@éd,for tangible items and one portion for
edible items. After brief access, the item wasaesd and the “break” card was presented.
Access was again provided contingent upon the peesef target behaviors. These steps were
repeated for the remainder of the 5 min session.

Sensory avoiding match treatment. Following baseline for the sensory avoiding
conditions described above, a sensory avoiding matatment was implemented using the
results of the functional analysis, sensory prefegeassessment, and Sensory Profile. This
avoiding match treatment used auditory stimuli. tAe beginning of the condition, the
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researcher presented both participants with ayditems and the “break” card. The researcher
provided a verbal prompt of “if your all done, tbuthe break card.” The verbal prompt was
repeated every 10s or until the participant toudhed‘break” card. If the participants did not
touch the break card, the researcher used a ttepepsompt procedure to encourage the
participant to play with the auditory item. Thedé-step prompt began with a verbal prompt,
followed by a model from the researcher, and finalhnd over hand assistance. Contingent
upon touching the “break” card, the participantsemgiven a 30s break from the auditory item.
After the 30s break the auditory item and “breakfccwere presented again and these steps were
repeated for the remainder of the 5 minute session.

Sensory avoiding non-match treatment. The sensory non-match condition used
auditory items and the “please” card. Tim wasspnted with the auditory item and the
“please” card. If the participant touched the §sde” card, the researcher would say “you want
it” and prompt the child to play with the auditatgm. The item was presented using the three-
step prompt as described above. The auditory @ removed contingent upon the presence
of target behaviors. If the participants engagethrget behaviors, the researcher removed the
auditory items for 30s. Following the 30s remoofthe item, the researcher presented both the
auditory item and the “please” card. These stepewepeated for the remainder of the 5 min
session.

Results

The results of the functional analysis for Timp(tpanel) and Evan (bottom panel) are
shown in Figure 1. During the tangible conditidim’s rate of aberrant behavior averaged 24%
with a range of 10-30%. His rate within the escepeditions was an average of 15% with a
range of 0-34%. During the attention conditionisn$ average rate of target behaviors was 7%
with a range of 0-18%. The control or free playditions had an average rate of 1% with a
range of 0-4%. The results of Tim’s functional lgees suggest a tangible and escape function
for aberrant behavior. The results for Evan’s fiomal analysis suggested an escape and
attention function. The average rate of aberrahaliors during escape conditions were 41%
with a range of 34-48%. During the attention ctinds, the average rate of aberrant behaviors
was 23% with a range of 8-36%. For the tangibladdmons, the average rate of aberrant
behaviors was 2% with a range of 0-4%. Finally,tfee control condition, the average rate of
aberrant behaviors was 1% with a range of 0-2%.
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Figure 1.Percentage of total target behaviors during theconal Analysis for Tim (top panel)
and Evan (bottom panel).
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Figure 2. Latency duration of time spent engaget each sensory item for Tim.
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Figure 3.Latency duration of time spent engaged with eacisary item for Tim.
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Figure 5. Percent of sensory seeking for Tim.
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Figure 6.Percentage of aberrant and mand behaviors acgssssanent conditions during
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Figure 7.Percentage of aberrant and mand behavior acrositioms during sensory seeking
comparisons for Evan.
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Table 1. Infant Toddler Sensory Profile Quadramh&ary for Tim

Low Threshold

79/115 115-----108 | 107---------- 87

1. Low Registration (7-36 months) 46/55 ** 55 54 x | 45 43 | 42 11
2. Sensation Seeking (7-12) /70 | 70 4. 43 36 5 19 | 18 14 *k

2. Sensation Seeking (13-18) /70 | 70--cmeo- 46 | 45---- 38 | 37-ceemee 20 | 19— 14 **

2. Sensation Seeking (19-24) /70 | 70---------- 50 | 49--------- 42 | 41— 25 | 24 16 | 15 14
2. Sensation Seeking (25-30) 33/70 | 70— 50 | 49---emo- 43 | 42-—-x---27 | 26 19 | 18 14
2. Sensation Seeking (31-36) /70 | 49----mo- 42 | 58---rmm- FER T — 28 | 24-m- 18 | 17— 14
3. Sensory Sensitivity (7-36) 39/55 *x 55--------- 53 | 52---------—-- 41 | 40-x------ 36 | 35----—----- 11
4. Sensation Avoiding (7-36) 40/60 *x 60 57 56 45 | 44-----x--39 | 38--------- 12

86-----X-77 | 76-----m 23

Table 2Infant Toddler Sensory Profile Sensory Processigi®h Summary (7-36 months) for Tim

A. General Processing

No section raw score total for the General Processing Section

B. Auditory Processing (7-36) 29/50 | 50---------- 48 | 47----—----- 44 43 35 | 34--—-—--- 31 | 30-x------ 10
C. Visual Processing (7-36) 18/35 | 35---------- 32 | 31---—--—- 28 27-----—-—-- 20 | 19--x----- 16 15------—--- 7
D. Tactile Processing (7-24) /75 | 75-------—- 68 | 67 62 61 4 47 42 | 41 15
D. Tactile Processing (25-36) 54/75 | 75-------—--- 72 | 71 65 64 x--51 | 50 44 | 43 15
E. Vestibular Processing (7-36) 16/30 | 30---------- 27 | 26 24 23 18 | 17----x--15 | 14— 6
F. Oral Sensory Processing (7-12) /35 | 35-------——- 68 | 32 30 29 21 | 20 17 | 16 7
F. Oral Sensory Processing (13-18) /35 *x 35— 32 31— 23 | 22 19 8 7
F. Oral Sensory Processing (19-24) /35 *x 35— 33 32— 24 | 23 20 | 19 7
F. Oral Sensory Processing (25-30) 24/35 *x 35— 33 32— 25 | x 22 | 21 7
F. Oral Sensory Processing (31-36) /35 ok 35 34 33 25 | 24 21 | 20 7
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1. Sensory Seeking 31/85 | 85------------—- 63 | 62--------m-mmme- 55 | 54-------- X-------- 17
2. Emotionally Reactive 25/80 | 80------------—-- 57 | 56 48 | 47 x---16
3. Low Endurance/Tone 34/45 | 45---—----mm- 39 | 38— 36 | 35-X---m---mmmeemeem 9
4. Oral Sensory Sensitivity 17/45 | 45---------—---—- 33 | 32 27 | 26 X 9
5. Inattention/Distractibility 18/35 | 35--------------- 25 | 24------mmeeeee- 22 | 21-----X--mmeemeen 7
6. Poor Registration 22/40 | 40------------—-- 33 | 32— 30 | 29X 8
7. Sensory Sensitivity 12/20 | 20--------------- 16 | 15— 14 | 13--X-—---mm- 4
8. Sedentary 19/20 | 20-X------------- 12 | 11 10 9 4
9. Fine Motor/Perceptual 3/15 | 15---------mmmmo- 10 | 9 8 X

Table 3 Sensory Profile Factor Summary for Evan

Table 4 Sensory Profile Section Summary for Evan

A. Auditory Processing 24/40 | 40 30 | 29 26 | 25-X------------—- 8
B. Visual Processing 13/45 | 45--------m- 32 | 31— 27 | 26---—----—-- X----9
C. Vestibular Processing 30/55 | 55------mmmmmeme- 48 | 47 45 | 44 X--mmm 11
D. Touch Processing 37/90 | 90--------—-—--—-- 73 | 72 65 | 64 X---mn- 18
E. Multisensory Processing 23/35 | 35------mmmeem 27 | 26 24 | x 7
F. Oral Sensory Processing 20/60 | 60---------------- 46 | 45 40 | 39 x-19

G. Sensory Processing Related to

Endurance/Tone 34/45 | 45 39 | 38 36 | 35-X-------m-mm- 12
H. Modulation Related to Body Position

and Movement 26/50 | 50 41 | 40 36 | 35-——---—-- X----- 10
I. Modulation Related to Movement

Affecting Activity Level 25/35 | 35----------- X--23 | 22------memeeee- 19 | 18- 7
J. Modulation of Sensory Input Affecting

Emotional/Responsiveness 5/20 | 20-------mm-mmmmmm 16 | 15-------mmmmmeeee 14 | 13- x-4

K. Modulation of Visual Input Affecting

Emotional Responses and Activity Level 8/20 | 20---------------- 15 | 14— 12 | 11----- X--mmmmm o 4
| Behaviorand Emotional Responses | | [ [ |
L. Emotional/Social Responses 37/85 | 85--m-mememmeee- 63 | 62— 55 | 54-----X----—-- 17

M. Behavioral Outcomes of Sensory

Processing 10/30 | 30-----------=---- 22 | 21 19 | 18 X----6
N. Items Indicating Thresholds for

Response 6/15 | 15---—-------- 12 | 11 10 |9 X 3

The results for thénfant Toddler Sensory Profil@Dunn, 2002) show that Tim had a
probable difference in sensory sensitivity and aBas avoiding. These results also show a
definite difference in general processing and ababte difference in visual processing,
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vestibular processing, and oral sensory processifge Sensory ProfiléDunn, 1999) factor
results for Evan show a definite difference in sepsseeking, emotionally reactive, low
endurance/tone, oral sensory sensitivity, inatbendistractibility, poor registration, sensory
sensitivity, and fine motor perceptual. The sepgmocessing section of tHgensory Profile
show a definite difference in auditory processwigual processing, vestibular processing, touch
processing, multisensory processing, oral sensoogessing, sensory processing related to
endurance/tone, modulation related to body posdiwth movement, modulation of sensory input
affecting emotional/responsiveness, emotional/$eegponses, behavioral outcomes of sensory
processing, and items indicating thresholds fopsase. Tables 1 and 2 illustrate the results of
thelnfant Toddler Sensory Profilend theSensory Profileespectively.

The results of the preference assessment phabesatudy are shown in Figures 2, 3,
and 4. Figure 2 shows the multi-stimulus prefeeesgsessment for Tim. Based on these results,
Tim’s highly preferred sensory item was tactileilmiengaged with a tactile item for an average
of 258s with a range of 32-583s. The next preterkass of sensory stimuli for Tim was
vestibular processing. Only one item was preseatetithe average amount of time spent with
this item was 125s. For visual items, Tim engaggd these for an average of 91s with a range
of 0-360s. The proprioceptive category also omigtained one item which was a hop ball. The
average engagement for that item was 86s. Firthkkyauditory items were the lowest preferred
items with an average engagement time of 52s aadge of 0-148s. Figure 3 shows the results
of Evan’s multi-stimulus preference assessment.anBvhighly preferred sensory item was
vestibular, which was the swing and skateboard.ehtgaged with these items for an average of
143s with a range of 74-211s. For the propriogepttem, which was an exercise ball, he
engaged with it for an average of 88s. The nexhd of preference for Evan were the tactile
items. He engaged with these items for an avesdg®s with a range of 5-58s. Visual items
were a low preferred class of sensory stimuli waithaverage engagement time of 6 seconds and
a range of 0-13s. Auditory items were also lowfgmred with an average engagement time of 6
seconds and a range of 0-15s. Auditory items wikosen as the low due to the number of items
Evan engaged with for 0s. One visual item hadwemnaae of Os and two auditory items had an
average of 0s. Figure 4 shows the results of Bvinmted choice preference assessment. Evan’s
high preferred items were the chocolate chips aeddh fries, both items were chosen 6 times
during the assessment. When a tie-breaker wasuctew the French fries were chosen. There
was also a tie between the medium preferred itelnseppermint candy and barbeque chips,
both were chosen four times. The peppermint cavay/selected during the tie-breaker between
those two items. There was a tie between the ieseand cheddar cheese, but because Evan
chose each item once, these were not the loweshgdtems. A tie breaker was not conducted
for the cherries and cheddar cheese. Evan’s l@feped item was the popsicle. He did not
select this item any time it was paired with anottem. Therefore, we documented French fries
as Evan’s high preferred item, peppermint candiissnedium preferred item, and the popsicle
as his low preferred item.

www.ijee.org



ISSN: 2278-4012, Volume:5, Issue:1, January 2016

Figures 5 and 6 illustrate the results of the sgnseeking and sensory avoiding
treatment comparisons for Tim. Figure 5 showsrabé behavior decreased from a rate of 36%
during the baseline conditions to a rate of 0%ruysensory seeking match condition (B). In the
sensory seeking non-match condition (C) behaviocseased to 38%. The mean rate of total
aberrant behavior during baseline was 28% withngeaof 20% to 36% and manding was 0%.
During the sensory seeking match treatment comdi{®), the mean rate of total aberrant
behavior was 3% with a range of 0% to 18% and nieamanding was 18% with a range of
10% to 30%. For the sensory seeking non-matchintesat condition (C), the mean rate of
aberrant behavior was 25% with a range of 16% &b 38d the mean for mands was 2% with a
range of 0% to 4%. Figure 6 illustrates the sensmoiding intervention conditions. During
baseline, target behavior levels were as high #é,6decreased to 0% during the sensory
avoiding match condition (B), and went back up &42during the sensory avoiding non-match
condition (C). The mean rate of aberrant behavilinéng baseline was 49% with a range of
26% to 64% and manding was 0%. The mean rate efraft behaviors during the avoiding
match condition was 2% with a range of 0% to 6% #edmean for manding was 12% to 24%.
The mean rate of aberrant behaviors during thematch conditions were 23% with a range of
16% to 26% and the mean rate for manding was 1% awange of 0% to 4%.

Figure 7 depicts the rate of aberrant behaviord amands for sensory seeking
intervention for Evan. This figure shows aberréathaviors decreased from 30% during
baseline, to 0% during the sensory seeking matalitons (B), and back to 22% during the
sensory seeking non-match conditions (C) of thelystuThe mean rate of aberrant behaviors
during baseline was 21% with a range of 12% to 20% manding behaviors were 0%. The
mean rate of aberrant behaviors during the mataldiions was 3% with a range of 0% to 14%
and the mean rate for mand behaviors was 18% widmge of 10% to 32%. The mean rate of
aberrant behaviors during the non-match phase &%s With a range of 14% to 22% and the
mean rate of mand behaviors was 7% with a ran@8wfo 14%. Figure 8 illustrates the rate of
aberrant behaviors and mands for sensory avoidiiegventions for Evan. For this intervention,
aberrant behaviors during baseline were as high88s, during the sensory avoiding match
conditions (B) aberrant behaviors decreased to &3, increased to 30% during the sensory
avoiding non-match conditions (C). The mean rdtal®rrant behaviors during baseline was
13% with a range of 12% to 18% and mands were at OBwring the treatment match
conditions, aberrant behaviors were at 0% and mhadsa mean of 14% with a range of 8% to
18%. During the non-match conditions, aberranabedrs had a mean of 19% with a range of
12% to 30%, mand behaviors were 0%.

Discussion

The findings from this study clearly illustrate th#ectiveness of matching function of
aberrant behavior to sensory profile results indeeh with autism spectrum disorders. When
the intervention included a match between funcli@malysis, the sensory profile, and sensory
preference assessment results of the child, tdiatrant behavior decreased. When the
intervention did not match the sensory profile,sseg preference, and functional analysis of the
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child, total aberrant behaviors increased to siniaels seen during baseline. The results of this
study support the continued use of sensory-baserhgli with the ASD population when
matched to the results of a functional analysisirttfer research replicating the results of this
study are needed examining other areas indicaied tise sensory profile. This information is
crucial in order to support the continued use ofssey-based therapy in school settings as well
as in occupational therapy.

Tim’s functional analysis (FA) found that one oétfunctions of his target behaviors was
tangible. In addition, his multi-stimulus sens@eference assessment showed his highest
preference to be tactile items. Furthermore, miignit Toddler Sensory Profile (ITSP) resulted in
typical performance for tactile processing. Sa, Tam's sensory seeking comparison, tactile
stimuli were chosen. In addition to the sensagking set of comparison, sets of sensory
avoiding comparisons were also created based ois Bissessment results. The results from the
FA showed a second function of escape that matitteecesults of the ITSP of sensory avoiding
behaviors. His multi-stimulus sensory preferensgeasment had auditory items as his lowest
preferred items. In addition, there was a probatiféerence in the scores for auditory
processing on the ITSP. Therefore, the sensomustiused in the set of sensory avoiding
comparisons were auditory stimuli. Combining the@ssessments into an intervention, was
successful in decreasing Tim’s overall target bairay

Evan’s Sensory Profile (SP) resulted in a senseekiag definite difference. His multi-
stimulus sensory preference assessment had a hifergnce for vestibular movement. In
addition, his forced-choice preference assessnesuoited in a high preference for curly French
fries. His functional analysis however did notwhetangible function. For the sensory seeking
comparison conditions, oral sensory was selectesl tduparent report of aberrant behaviors
toward seeking food. The functional analysis reggbescape as a function for target behaviors.
The low preferred sensory item on the multi-stinsytweference assessment was auditory items.
The Sensory Profile found a definite differenceaunditory processing. Combining all of the
above assessments, a sensory avoiding comparisooreated utilizing auditory stimuli. Evans
treatment conditions, which matched the resultsthifse assessments, was successful in
decreasing target behaviors.

Strengths of this study include the matched senstimuli to the participants to
standardized measurement tool of the sensory er(®iP). By conducting the SP, the therapist
is able to match the Sl therapy to the child’swdlial sensory needs. This is important not only
for therapists and teachers to consider but alswarehers attempting to illustrate the
effectiveness of this intervention. In additionusing an assessment for identifying sensory
concerns, the study utilized a functional analysigletermine function of aberrant behavior.
Combining the functional analysis, forced choicef@rence assessment along with the Sensory
profile provided sufficient information in deternmg an appropriate intervention that increased
appropriate minds for both access and removalrg@y items.

In addition, this study also provides extensionthe previous studies conducted by
Mason & Ilwata (1990). By providing a match betwede sensory consequences of the
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behavior, sensory integrative therapy decreasedabi@rant behaviors which may also be
effective in treatment for aberrant behaviors e#latto sensory stimuli. The stimulus
substitutability research conducted by both Piaetaal., (2000) and Goh, et. al., (1995) was
also extended by utilizing the sensory profile a®a@ to determine the type of stimulation to
substitute in order to decrease inappropriate hehav

Limitations to this study include the lack of ddt@hind the effects on on-task behavior
when exposed to preferred sensory stimuli. Furteeearch may look at the effects of task
completion on children with SPD and Autism with tBerapy and without Sl therapy. This
would ensure that the therapy is indeed servingirectional role in a child’s academic and
adaptive abilities.

Sensory based therapy is an effective treatmanalderrant behaviors in children with
ASD’s when the therapy is matches function of thkdvior with the results of the Short Sensory
Profile and forced choice preference assessmehgserfindings allow for more research to be
conducted in this area and provide a systematic twajetermine the need for Sl therapy and
what substitution is necessary in order to decrdhseaberrant behaviors associated with
everyday complications that result from sensoryessing disorder.
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