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THE SPROUTS EARLY CHILDHOOD PROGRAM:

AN EVALUATION OF CHILD OUTCOMES

Lauryn M. Toby
177 Pages August 2014

This investigation examines the cognitive, adagtocommunicative, social and
autism-related outcomes for those enrolled in aly edildhood intervention program for
children age three to five with autism spectrunodisrs. First, relevant literature on
autism spectrum disorders, early intervention, enved-based practice, and published
investigations of existing comprehensive treatnpgagrams for young children with
autism are reviewed, the current investigationuilmed, and results and implications are
discussed.

Using developmental trajectory analyses to invaséighanges in each child’s
trajectory over time, as well as by comparing clesng scores over time on standardized
measures of communication, adaptive skills, cogaiskills, social skills, and autism-
related symptoms, the current study evaluated gosimensive treatment program for
young children with autism by examining the outcerfag those children enrolled over a
9-month span of treatment. Results indicated thatadl, children enrolled displayed
significant positive increases in skill developmaatoss the several areas assessed.

Consideration of this matter is critical to enstivat treatment programs for

children with autism are evidence-based, appragraatd successfully address the
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challenges faced by young children with autism spet disorders. The positive
outcomes observed in the current study add toetbearch on comprehensive treatment
models, and suggest that the current model carowethe overall developmental
trajectory for these children, which ultimatelyanins the development of future

comprehensive treatment programs for children aittism.
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CHAPTER |
THE PROBLEM AND ITS BACKGROUND

In recent years, the prevalence of autism specttisorders (ASD) has increased
dramatically. In the early 1980s, the prevalencthefdisorder was estimated to occur in
3 to 5 individuals out of 10,000, whereas recamiries indicate a current prevalence rate
of 1 in 68 children (Centers for Disease Contral Bnevention, 2014). Although autism
typically results in lifelong impairments in socesdd communicative functioning,
researchers have demonstrated that specific imeovemethods delivered early in life
may improve intellectual and communicative funcingnin many children with ASD
(Anderson, Avery, DiPietro, Edwards, & Christia®8Y; Birnbrauer & Leach, 1993;
Harris, Handleman, Gordon, Kristoff, & Fuentes, 19Bovaas, 1987; Sheinkopf &
Siegel, 1998). The increasing prevalence ratesSi) Acoupled with the clear need for
effective interventions, have motivated both fagsland professionals to identify
children with ASD as early as possible.

The early identification of ASD has resulted igri@asing numbers of very young
children being referred to early intervention peogs. This group of toddlers and
preschoolers with ASD is a new population for margrventionists, and they raise
important questions about what intervention stiasegnd tactics will be most effective
and efficient, what intervention settings and anstiances are most appropriate, and
what types of activities, materials, and routinesraost useful for promoting social,

communication, adaptive, and cognitive growth. Wherfederal lawmakers have
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recommended that educators and clinicians use msgdbased interventions and
practices, there has been a lack of consensugdiegappropriate service models for
educating young children with autism (e.g., He&itsimpson, 1998; Simpson, 2003).
Therefore, the purpose of the current study wavaduate an early childhood
intervention program for young children with autispectrum disorders. Specifically,
changes in the children’s communicative, cognitaggptive, social, and autism-related
functioning over a 9-month period of enroliment assessed via administration of
standardized assessment measures, specific ratitegsand direct observations of
behavior at baseline and again at the conclusidaheointervention program for eight
participating children. Additionally, changes irrgat stress levels over time were
assessed and evaluated. Finally, measures of dlgegon’s treatment fidelity and

treatment acceptability were also collected.
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CHAPTER Il
REVIEW OF RELATED LITERATURE

Severe social impairments, communicative deficéstricted interests, and
repetitive behaviors have long been characterisfiésutism Spectrum Disorder (ASD),
a neurodevelopmental disorder first described ly Kanner in 1943. Since Kanner’s
(1943) original description of autism, the diagsdsas continued to encompass these
three general categories of communication diffiesltsocial deficits, and restricted
interests/repetitive behaviors. Under the previDiagynostic and Statistical Manual of
Mental Disorders (DSM-IV-TR; APA 2000), autism wasaracterized under the
umbrella term of Pervasion Developmental DisordBi3Ds), which also included
Asperger’s disorder, Pervasive-Developmental Diseriot Otherwise Specified (PDD-
NOS), Rett’s disorder, and Childhood Disintegratisorder (CDD).

However, when the Diagnostic and Statistical Mami Mental Disorders,'®
edition (DSM-5; APA, 2013) was introduced in Mayl3)the three core domains of
autism were pooled into two categories- social camication and restricted interests-
and several of the previous sub-classificationsewemoved, including Asperger
Syndrome, Rett Syndrome, Childhood DisintegrativeoRler, and Pervasive

Developmental Disorder-Not Otherwise Specified (PRDS) (APA, 2013).
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Thus, at the present time, a diagnosis of ASi@efmed in terms of observed
deficits in social communication and interactiossg restricted interests or repetitive
behaviors. In an effort to address the collapsattoér diagnoses that previously served to
further specify symptom severity level (i.e., Aggen's Syndrome), the DSM-5 has also
provided symptom severity levels in the two domddased on perceived level of support
required (i.e., Level 1- “requiring support,” to\ead 3- “requiring very substantial
support”).

The implication of these changes for the futuegdostic status of those
individuals who may have previously qualified fodiagnosis of PDD-NOS or
Asperger’s disorder is as of yet unclear. Althotiggse changes to diagnostic
classifications could likely affect the incidenege of ASD (McPartland, Reichow, &
Volkmar, 2012;Worley & Matson, 2012), it may notrimadiately affect the prevalence,
as the recommendation is not to re-evaluate indalglalready qualifying for ASD under
various classifications (Hyman, 2013; Koegel eéll4). However, studies comparing
the criteria under both classification systems (BBMR & DSM-5) suggest many
individuals who would have previously qualifiedRBD-NOS under DSM-IV-TR will
no longer meet the more stringent criteria for &DAdiagnosis under DSM-5 (e.g.,
Gibbs et al., 2012; Young & Rodi, 2014).

All diagnostic changes aside, ASD continues toifeat as a disorder
characterized by variability in both display of gggmms and severity level. Furthermore,
its symptoms are complex, depending on both indai@¢haracteristics and
environmental contexts. That is, children with A8fen exhibit a range of behavioral

complexities such as hand-flapping, body rockimgl atualistic behaviors not unlike
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those seen in obsessive-compulsive disorder (DSMRY2000). In addition,

individuals with ASD often present with several @opanying symptoms, such as
difficulty attending to social stimuli (Dawson, Mebff, & Osterling, 1995), imitating
others (Dawson & Adams, 1984), and engaging in@ppate play with others (Jarrod,
Boucher, & Smith, 1993). Many children with autisiso engage in various forms of
challenging behaviors (Dawson & Osterling, 199mon & Myles, 1998) such as self-
injury, non-compliance, and aggression.

ASD is known as a pervasive disorder becauseitteéire often observed in the
very early months of an infant’s life, involve liéeg challenges for the individual's
typical development, and are exhibited acrossmggtt{Floyd and Mcintosh, 2009). ASD
generally has life-long effects on how childrerriteto be social beings, to take care of
themselves, and to participate in the communitpaficularly striking feature of ASD is
its heterogeneity. The characteristics of ASD oftegsent themselves variably; ranging
from mild to more severely impaired. For examptane children may speak frequently
and in complete sentences, while others may ne®aen ito speak at all. Some children
remain aloof and uninterested in social interactjathers are affectionate and seek
relationships with others. Some children may spiniicles or engage in hand flapping,
while others may have preoccupations in specigasof interest.

Epidemiological reports indicate that the numtestoldren diagnosed with
ASDs is rising (Fombonne, 1998; 2003) with curnetiés estimated to be 1 in 68 (CDC,
2014). The reason for this increasing prevalenteaeer time is unclear, though it may
be partially due to better detection and assessprenedures and expanded

classification criteria (Waterhouse, 2008). Althbwgspecific cause of ASD has not yet
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been identified, research suggests that both geaeti environmental factors are
involved (Eikeseth, 2008; Muller, 2007; Volkmar,rdp Bailey, Schultz & Klin, 2004).
Despite the absence of precise identified neurofioal mechanisms, it is clear that
ASD reflects the operation of factors in the depelg brain (NRC, 2001). For example,
some studies have observed enlarged amygdaladdtets with ASD, which may have
implications for how these children regulate emmgiand develop social understanding
(Mosconi et al., 2009; Schumann et al., 2009). A¢terogeneity of potential brain
deficits, impaired behaviors, and observed geneti@nts in ASD have challenged
researchers and theorists, and a standard caushésis has yet to emerge (Waterhouse,
2008).

ASD is a significant childhood disorder that nesttages systematic and long-term
treatment (DeMyer et al., 1973). Children with A8Gt only face a difficult future but
also present a number of daily challenges duedio thifficulties learning ordinary skills,
deficits with social behaviors, their challengirghlviors, communication deficits, and
their variable learning rates (Rogers, 1998). Aligiothe last 15 years have yielded
substantial increases in public understanding addspread diagnoses of ASD, the
growing numbers of children diagnosed with ASD eamportant questions about what
intervention strategies and tactics will be mo&tafve and efficient, what intervention
settings and circumstances are most appropriatewhat types of activities, materials,
and routines are most useful for promoting socammunication, adaptive and cognitive
growth. The need for researchers and practiticioeidentify appropriate programs to

meet the intervention needs of children with ASH #reir families is clear.
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Theories of autism spectrum disorders. Since ASD was first described by Leo
Kanner (1943) many theories have been proposectctmuat for this enigmatic condition.
There is much debate in regards to the cognitiveb@natomical structures responsible
for the symptoms of ASD. Overall, there are thrasidcognitive theories that have
dominated psychological research into autism: hieerty of mind hypothesis (ToM), the
theory of executive dysfunction in autism (EF), avebk central coherence theory
(WCC).

The prevalent “theory of mind” hypothesis for ASRims that the social and
communicative difficulties commonly displayed bylividuals with the disorder are due
to impairments in their capacity to construe pessorterms of their inner mental states
(Happe, 1995; Wellman, Cross & Watson, 2001). Dtsfitave been demonstrated in
social and emotional perspective-taking as welliéis logic and belief inferencing
(Baron-Cohen, 1991). It appears as though childiém ASD experience significant
deficits or delays in their development of a ToMyieh may in turn explain the deficits
in perspective-taking and social abilities commaathibited by these individuals
(Wellman, Cross & Watson, 2001). The most widelgdutest of ToM is the unexpected
transfer false belief test (Wimmer & Perner, 19&3)ring the task, a participant watches
a sequence of events, usually enacted using dtlstask tells a story in which one doll
has a false belief about the location of an objEak participant is asked to make a
judgment about where the doll will look to find tbbkject, and in order to give the correct
answer the child must infer the mental state ofdblé Baron-Cohen, Leslie, and Frith
(1985) found that 80% of children with ASD tendad these tasks, and thus display a

deficit in ToM. However, criticisms of the ToM hyjhesis for ASD posit that if 20% of
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individuals with ASD actually pass these tasksnttie deficit is not universal (e.qg.,
Happe, 1994). It follows that the ToM hypothesis A8D may explain some of the
cognitive impairments seen in ASD, but it doeslikaly explain all facets of the
disorder.

A second hypothesis suggests that autism charstatsrare the result of
executive functioning deficits (Ozonoff et al., 199Perhaps the most important
difference between the theory of mind hypothes@executive functioningccounts of
ASD is that executive functions are intrinsicallynaain-general, whereas ttieeory of
mind hypothesis posits a more domain-specific actdtxecutive function is defined as
the ability to maintain an appropriate problem-gajvset for attainment of a future goal;
it includes behaviors such as planning, impulsdrogrinhibition of irrelevant responses,
set maintenance, organized search, and flexilmfithought and action (Denkla, 1996).
Children with ASD frequently display a need for saress, a difficulty switching
attention, a tendency to perseverate and a lagkpmilse control; all symptoms similar to
those shown by individuals with what is known as@&yecutive Syndrome (Rajendran &
Mitchell, 2007). Such individuals have problemshngixecutive function usually, but not
exclusively, due to frontal lobe damage. This leskarchers (e.g., Ozonoff et al., 1991)
to suggest that ASD could be explained as deficexecutive functioning. It may be that
a distinct executive functioning profile distingies ASD from other
neurodevelopmental disorders. Hence, one of teagtins of the executive functioning
hypothesis is that it can account for many of the-social aspects of autism, and it is the
only theory that acknowledges both the cognitive maotor (repetitive hand flapping,

rocking) characteristics of autism. There is a tellough, as to whether theory of mind
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tasks could be reduced to executive processes Raugsell et al., 1991), or whether a
theory of mind is required for executive contralg(e Perner, Lang, & Kloo, 2002).

The third theory is Weak Central Coherence Thédf¢ZC, Frith, 1989, 2003;
Frith & Happé, 1994; Happé, 1999), which descrive®main general process that
explains some of the non-social as well as theasteatures of autism, such as attention
to acute details and a tendency to hyper-focus.eBsence of the theory is that typically
developing individuals process information by egtirsg the overall global meaning.
Frith and Happé suggest autism is characterizesegak or absent drive for global
coherence, and that individuals with autism protesgs in a detail-focused or
piecemeal way; processing the individual partsenathan the global whole (Rajendran &
Mitchell, 2007). The WCC theory predicts that peopith autism are forever lost in
detail and never achieve an understanding of systena whole. Criticisms of this theory
have posited three main objections: first, weakecehce may actually represent an
outcome of superiority in local processing, ratitem a deficit in global processing
(Baron-Cohen, 2002). Second, weak coherence maypbecessing bias, rather than a
deficit. Third, weak coherence may occur alongsidtier than explain, deficits in social
cognition (Happe & Frith, 2006).

Each theory of ASD considered above appears al@gglain many of the core
features and peripheral aspects of the disordeof &st, however, there is no fully
integrated account that manages to both descrithexguiain each and every
characteristic of autism. It may be best not taesystically investigate just one aspect of
autism in isolation, because such an approachmme®flect the complexity and multi-

dimensionality of human behavior (Waterhouse, 2008)
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Early identification of ASD

The identification of ASD in toddler-aged childresngradually increasing as early
screening and diagnostic evaluation protocols becmore widely accessible (Schertz,
Baker, Hurwitz, & Benner, 2011). Although the diagrs is beginning to extend to
younger children, the mean age at which childrentypically diagnosed with ASD is
only around 3 years old (Fountain, King & Bearm2] 1). Furthermore, this estimate is
dependent upon several factors, primarily socioenoa status. That is, children with
highly educated parents tend to be diagnosed ealéd there is a persistent gap in the
age of diagnosis between children from familiehigh compared to low socioeconomic
status (SES), such that children from low SES emvirents are consistently diagnosed
6-8 months later (Fountain, King & Bearman, 20Hgwever, with the advent of more
valid diagnostic tools and early screening process®st researchers now agree that
ASD can be reliably identified by 18-24 months gédLord et al., 2006; Zwaigenbaum
et al., 2009).

In recent years, research has emphasized theficlnn of early warning signs
of ASD in infants and toddlers. The goal is to itiigrbehavioral or physiological
indicators that may reliably predict the onsetha tisorder (Boyd et al., 2010). Often,
symptoms of ASD can be observed within the firgt feonths of a child’s life. Parents
report varied numbers and degrees of symptomsasabnormalities in eye contact,
disinterest in social, verbal, and physical contself-stimulatory behaviors, atypical
interest in toys and other objects, rigidity in edhles, and distinct delays in or absence
of verbal language and functional communicationMN| 2007).

Researchers have identified a number of distiadydehavioral warning signs of

10
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ASD, including delays in early social behaviors;tsas smiling, looking at faces, or
responding to ones name, and delays in communich&baviors such as producing
vocalizations, using a variety of gestures and edmal behaviors such as pairing eye
contact with vocalizations (Boyd et al., 2010; Yod&tone, Walden, & Malesa, 2009).

Recently, several eye tracking studies of yourigldn with ASD have been
published, illustrating an emerging consensusdbtdiled characterization of young
children with ASD at the level of eye movementsxtremely important (Chawarska,
Macari, Shic, 2013; Elsabbagh et al., 2013; Faltiery Botle, & Gredeback, 2013; Klin
et al., 2009). These studies have found that retiticee looking at people and faces, as
well as problems with disengagement of attentippear to be among the earliest signs
of ASD; emerging during the first year of life.

Given the plethora of active research on ASD, krhdave developed and
validated a range of autism-screening instrumeiitts supporting psychometric evidence
(Boyd et al, 2010). Both broadband screeners atishaspecific screeners exist for
practitioner use in the diagnosis of infants ardtiters with ASD. For example, the
Modified Checklist for Autism in Toddlgfg-CHAT; Robins, Fein, & Barton, 1999) is
validated for screening toddlers between 16 ancth80ths of age to assess risk and
symptomology of ASD. Currently, the most widely epted gold-standard of autism
diagnosis is based on a combination of resultsngléérom a diagnostic interview (e.g.,
the Autism Diagnostic Interview-Revised; Lord et 4099) together with th&utism
Diagnostic Observation Scheduld? Edition (ADOS-2), a developmental play-based
assessment protocol involving the systematic olagienv of key features associated with

ASD (Lord & Risi, 2001). The most recent versiortled ADOS (ADOS-2; Lord et al.,

11
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2012) now includes a Toddler Module designed sjpatiy for children between 12 and
30 months of age who do not consistently use plspsech. Existing ADOS-2
components have been revised, and new componeted a0 more accurately identify
toddlers at risk for ASD.

The increased prevalence of ASD and the increalsiitly to detect and diagnose
during the first 3 years of life clearly has subsi relevance for the provision of early
intervention services (Boyd et al, 2010). Develggpimterventions appropriate for these
young children that can begin immediately aftegd@sis and can support the needs of
parents at this difficult time in their lives shdlle a strong educational priority (National
Research Council, 2001). As autism interventions te vary widely in their approach
and methodology, early intervention programs arbals preparing to serve children
with autism face difficulty in determining whichtarventions are most appropriate (Levy
2006), and experience increased pressure to provielesive, evidence-based
intervention programs for young children with ASRogers, 1998). Whereas federal
lawmakers have recommended that educators andentenists use evidence-based
interventions and practices (i.e., IDEA, 2004) réheas been an overall lack of consensus
regarding appropriate service models for educatimigiren with autism (e.g., Heflin &
Simpson, 1998; Simpson, 2003).

Evidence-based practice

The concept of evidence-based practice begareifigll of medicine in the
1970s, but in recent years has become common iy otaer disciplines. In the field of
psychology, the concept was originally called “enapaily validated treatment” and arose

as a means of documenting the benefits of adutthmiierapy in the context of pressures

12
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from psychiatric medication companies (APA DivisioinClinical Psychology, 1995).
Currently, the term has been adapted to examimerelift forms of intervention for
various clinical and disabled populations in tled$ of psychology and education. The
core principles of evidence-based practice, aveeéirfirom the American Psychological
Association’s 2006 definition (APA, 2006) and maekf by Kazdin (2008), include the
integration of the best available research withictil expertise in the context of patient
characteristics, culture, and preferenéasdence-based practice involves the integration
of research findings with professional judgment dath-based decision making, values
and preferences of families, and assessment andwerpent of the capacity of the
delivery system to implement an intervention withigh degree of accuracy (Wilczynski
& Christian, 2008).

As the number of children diagnosed on the auipettrum increases, so too
does available treatment options (Warren et all120Since the first descriptions of the
disorder, a host of different treatment modalitiase been prescribed, including those
publicized as “miracle cures” that are passiongbetymoted by their supporters in the
absence of any evidentiary data. These fad treasmeriude gluten-free diets, dolphin
therapy, and even alternative medical treatmerdis as chelation or exposure to
hyperbaric oxygen chambers that may be potentmaiynful (Horvath & Perman, 2002).
Although the literature contains case studies aadynanecdotal reports pertaining to the
effectiveness of these treatments, few of them haes studied in a systematic,
controlled fashion. Clearly, the need for effectexedence-based practices for the

treatment of ASD is paramount.

13
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When considering evidence-based practices fodi@mlwith ASD, two
classifications of intervention practices can haniin the professional literature. The
first involves focused intervention practices, whare designed to produce specific
behavioral or developmental outcomes for individtialdren with ASD (Odom et al.,
2010). Examples of these focused interventionsideprompting, video modeling,
discrete trial training, reinforcement and peer-ratadl interventions. These interventions
are commonly used with individuals with ASD forimited period of time (e.g., 3
months) with the intent of eliciting change in taeget behavior. Comprehensive
treatment models (CTMs) are the second type ofuatgion practice that appears in the
literature. CTMs consist of a set of practices giesd to achieve a broader learning or
developmental impact on the core deficits of ASEY they are implemented over
extended periods of time (National Research Cou2001).

In 2009, two published reports attempted to idgmvidence-based practices for
children with ASD and released comprehensive reviefathe educational and
behavioral treatment literature. The National Stadd Project (NSP; NAC, 2009) and
the report from the National Professional Developtiéenter on ASD (NPDC on ASD,
2009) both reviewed literature to establish evigebased practices for individuals with
autism spectrum disorders between the ages ofdmd22 years. Both reviews included
literature up to and including 2007, and both agpligorous criteria when determining
which studies would be included as evidence otadly for a given practice.

The National Standards Project (NAC, 2009) idesdithe strength of evidence
for both focused intervention practices and comgnelve treatment models. The NSP

shed light on those treatment packages that haablistied outcomes for individuals

14
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with ASD. The outcome of this project identified “Hstablished” treatments, or
treatments that produce beneficial outcomes anérayen to be effective for individuals
on the autism spectrum, as welllas22 “Emerging” treatments, or treatments that have
some evidence of effectiveness, and5 “Unestablished” treatments, or treatments for
which there is no sound evidence of effectiven€ksse practices identified as
established by the NSP include comprehensive beta\reatment for young children,
behavioral treatment packages, including (but inotéd to) antecedent interventions,
imitation, discrete trial training, token econonygtems, errorless learning, chaining and
shaping procedures, and prompting. In additionynadistic teaching strategies, joint
attention interventions, modeling, peer trainingpfal response treatment, visual
strategies, and self-management procedures werdoaisd to be effective evidence-
based interventions for treating the impairmensoaisited with ASD (NAC, 2009).

When the Office of Special Education Program$&a.S. Department of
Education funded the National Professional DevelapnCenter on Autism Spectrum
Disorders (NPDC) to promote the use of evidencedasactices in programs for youth
with ASD in 2007, the original intent was to incorpte the results from the National
Standards Project (NPDC on ASD, 2009). Unforturyatéle timing of the National
Standards Project report was such that it wouldoratompleted until after the NPDC
had begun work with states in 2008 (Smith et &,0. Therefore, the NPDC conducted
an independent evaluation of the evidence basatenventions for children with ASD.

Not surprisingly, there is significant overlaptire findings of the NAC report and
the NPDC report. Specifically, evidence-based foras as identified by the NPDC

include antecedent-based interventions, computksdanstruction, differential
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reinforcement, discrete trial training, extinctidanctional behavior assessment,
functional communication training, naturalisticententions, parent-implemented
intervention, peer-mediated instruction and intatian, Picture Exchange
Communication System (PECS), pivotal responseitrgjpprompting, reinforcement,
redirection, self-management, social narrativesiasgkills groups, speech generating
devices, structured work systems, task analysig telay, video modeling and visual
supports (NPDC on ASD, 2009). All of these findimgsror those found in the NSP
report, with the exception of social skills groupgmputer aided instruction, PECS, and
extinction. These four interventions were identifees only “emerging” treatments in the
NSP. However, these differences may be due toti@rgin how each project defined
“practice” as well as how reviewed practices wduostered and differences in the
evaluation process. For example, the NPDC defigatieir unit of analysis “focused
intervention practices”, and the NSP identifiedrasr unit of analysis

“treatments.” Focused interventions are individnatructional practices or strategies
that teachers and other practitioners use to presycific outcomes for children with
ASD. These practices should provide explicit infation about steps involved in their
implementation. For the NSP, treatments repregthdrantervention strategies (i.e.,
therapeutic techniques that may be used in isolptiointervention classes (i.e., a
combination of different intervention strategieatthold core characteristics in common).
NSP’s notion of treatment was a broader conceatadin than focused intervention
practices, which led to the NSP report incorporatinultiple focused interventions into

treatment “packages” of comprehensive treatmergraros.
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Overall, the results of the NSP and NPDC repontshesaused to identify the
research support that is critical in treatmentc&la when practitioners engage in
evidence-based practice for children with ASD (\&Ataski et al., 2011). Convergent
recommendations from these reviews of the curreatrnent literature point towards the
effectiveness of behavioral treatment packages wbasidering which types of
treatments to include in an empirically-based tresatt program.

Early intervention and ASD

In the mid-1980s, after many years of finding ttiaitdren with autism made only
small or temporary improvements in treatment (DeMikngtgen. & Jackson, 198l),
investigators began to report substantial succébsseme early intervention programs
(Lovaas, 1987: Simeonnson, Olley, & Rosenthai, )987particular, a published report
by Lovaas in 1987 of an early behavioral intervamfior children with ASD resulted in
49% of the study children showing significant IQrgafollowing treatment and being
being included in regular classrooms as they edterelergarten, less restrictive
placements than were typically offered to childnéth ASD. The results reported by
Lovaas and his associates challenged mainstreams wie autism in two important ways.
First, they indicated that the prognosis for autieight be more favorable than generally
believed, given effective early intervention. Setaimey raised awareness about the
importance early behavioral intervention in chilukeith ASD (Eikeseth, 2011).

It is now widely agreed upon that the earlier ih&grvention begins in children’s
lives, the better the outcomes are likely to betidweal Research Council, 2001). In
controlled research, up to 50% of children with AB&¥e been reported to benefit

enormously from early intervention programs, sonveneachieving scores in the average
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or above-average range on a variety of standardimssures (Sallow & Graupner, 2005;
Smith, Groen & Wynn, 2000). Recent reviews of iterdture using meta-analytic
methods to estimate the average effects of arveéion have revealed that early
intervention can be capable of producing large gairiQ and adaptive behavior for
many young children with ASD (Eldevik et al. 2008akrygianni and Reed 2010;
Reichow and Wolery 2009; Virues-Ortega 2010; PeSatseffer et al. 2011).
Furthermore, research today shows that if provigligla intervention services, fewer than
10% of individuals with ASD will remain non-verb@loegel, 2000). Moreover, data
suggest that children who are completely non-verlbed begin intervention in the early
pre-school years are far more likely to become adeittan children who begin
intervention over the age of 5 years (Koegel, 2@@grly, intervention for children with
ASD must start at the earliest possible pointnmeti The “wait and see” method for early
intervention of ASD is likely to have significanegative consequences on children with
ASD (National Research Council,

2001).

Despite the aforementioned positive results, dioe femains that the outcomes of
these studies are strongly influenced by the inttdreterogeneity of ASD with
numerous variables likely affecting a child’s respe to treatment. This complicates the
scientific and clinical pursuit of identifying spéc predictors of early intervention
outcomes (Gabriels et al., 2001). In addition, msinglies lack methodological rigor,
gold-standard diagnostic criteria, comprehensiieaue measures, and measures of
treatment fidelity and treatment acceptabilitymgs (Dawson et al., 2010). As such,

early intensive intervention has significant denmatisd potential but further research is
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essential in delineating key agents of changeprésent, research leaves us with studies
that suggest promising results but reveal a ctitiead for replication, extension, and
control.

Comprehensive Treatment Models. Comprehensive treatment models (CTMs)
are a specific type of early intervention progrédmat differs from general interventions in
scope, intensity, and complexity (Boyd, Odom, Hunegh, & Sam, 2010). CTMs
consist of multiple focused intervention practioeganized around a theoretical
framework. They usually address multiple developtaleareas and the core behavioral
features of ASD, and they are implemented ovemeldd periods of time. CTMs seek to
reduce the level of impairment in individuals wiklSD, and provide treatments that aim
to change the nature of the outcome in ASD andowgthe overall quality of life for
these children (Rogers, 1998). Carrying out tteggmoaches typically involves a team
of individuals with varying levels of training, uslly drawn from educational, clinical, or
medical settings in a community.

Over the years, there have been many comprehensatenents developed for
children with ASD, evolving from various theoretighilosophies. CTMs typically
involve the use of behavioral interventions, depatental interventions, or eclectic
interventions that combine several conceptual agres to treatment. CTMs have been
described as “branded” interventions in that theyddten identifiable by a consistently
used name (Rogers & Vismara, 2008). Many compreéhetneatment models for
children with ASDs exist in the literature, amohg tnost widely known are the UCLA
Young Autism Project (Lovaas, 1987), the LEAP mddéieskills and Education for

Students with Autism and other Pervasive Developgaiddisorders) (Hoyson, Jamieson
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& Strain, 1984), the DIR/Floortime approach (Grgens& Wieder, 1997), the Early
Start Denver Model (Rogers & DiLalla, 1991), and FT'EACCH Model (Marcus,
Lansing, Andrews, & Schopler, 1978; Mesibov, 199¢hopler, Mesibov, & Baker,
1982). Most of these programs have been develagedefy young children (starting
around age 2) and extend until the child reachksdage (age 5-6).

Research on the effectiveness of these compreleetmeatment models is
especially important for furthering the literatune the treatment of ASD, because such
programs seek to ultimately alter the course andrmsis of the disorder. Any treatment
that can fundamentally change the course of ASDimpdove long-term outcomes is of
utmost importance to school professionals, thetapagd families in order to help them
make informed decisions about provision of servares allocation of resources. The
following represents an overview of several weltaimented CTMs in the research
literature, organized by theoretical orientatioriremtment. Due to the large number of
early intervention programs found in the literafulhes list is not exhaustive, and includes
only a summary of the most established, “brandedigrehensive treatment packages
from a variety of theoretical viewpoints that halecumented successful outcomes for
children ages 2-5 with ASD.

Behavioral Models. The University of California at Los Angeles (UCLAXpung
Autism Project was one of the first empirical segdof an intervention program for
children with autism. The UCLA Young Autism Projerdes the Lovaas method of
intervention, specifically discrete trial intervemt, implemented in a one-to-one format
by trained ABA therapists who work in a child’s hensupervised by trained

professionals. The treatment is focused primarnilyleveloping language and early
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cognitive skills and decreasing excessive ritualstrums, and aggressive behaviors. The
first year of intervention is aimed at teachingdt@n to respond to basic requests, to
imitate, to begin to play with toys, and to intdradth their families. During the second
year, the focus on teaching language continuestraard is a shift toward teaching
emotion discriminations, pre-academic skills, abdavvational learning (Lovaas, 1987).

The UCLA Young Autism Project has extensive engpirsupport, both from the
original study (Lovaas, 1987) and replication stégdiAnderson et al., 1987; Birnbrauer
& Leach, 1993; Sheinkopf & Siegel, 1998; Smithlet2000). In the original
investigation (Lovaas, 1987) at the time treatnmgan, the children had a mean age of
35 months in the experimental group and 41 momthisa control group. The
experimental group received one-to-one interverdidmours a week, and the control
group received intervention 10 hours a week far 2 years. Lovaas (1987) used IQ and
class placement as outcome variables in this stlishe of the nineteen children who
received intensive intervention showed IQ gainatdéast 20 points, compared to only 1
of 40 children in the control group. In additionlldw-up tracking of the nine best-
outcome children in the original study revealed thaage 13, eight of the nine children
continued to have high 1Q scores, and they weretioiming unsupported in regular
education classrooms (McEachin, Smith, & Lovaa®93)9Follow up information on the
control group was not provided.

Although undoubtedly influential, there have be&merous criticisms of this
study (Howlin 1997; Jordan et al., 1998). Theséuithe the non-random selection of
groups (the age restriction was lower for childnatihhout language and children had to

achieve a certain mental age to be included), aodam assignment to groups

21

www.manaraa.com



(participants were assigned based on where thegt Bwid staff availability to provide
therapy) and differences in IQ measures givenatpd post assessment, which may
lower the reliability of the 1Q data. Also, in theew of some investigators (e.g., Schopler
et al., 1989), Lovaas's sample functioned at adritgvel at intake than is typical of
children with autism. Moreover, the follow-up assesnts may have failed to detect
residual problems in areas such as social skiledaptive functioning (Mundy, 1993).

There have been a few attempted independent aéipls of Lovaas’s original
study. Anderson and colleagues (1987), Birnbrandrlaeach (1993), Sheinkopf and
Siegel (1998) and Smith and colleagues (2000) Bdveported partial-replication (i.e.,
employing the same treatment manual but providawgef hours of treatment and
altering some treatment procedures) studies obouws of children treated in adherence
to Lovaas’s model. For example, Anderson and cgllea (1987) examined the
outcomes for fourteen children with a diagnosi&8D who received in-home treatment
via Lovaas’s behavioral method for 15-25 hours akier 1-2 years. Results indicated a
significant increase in mental age and developnheaiias using pre-post standardized
measures of 1Q, language, and adaptive behaviaveMer, there was no control group
utilized in this study, and no follow up was contitwith the fourteen participants after
treatment ceased.

Birnbrauer and Leach (1993) conducted a commuraged study based on
Lovaas’s manual, and provided 18 hours of treatrpentveek to 9 children with ASD,
with a control group of 5 children. Outcome dataewesported after 2 years of treatment,
and 44% of the experimental group children weresimared to have made high

improvements; double the gains of the control grédgwvever, data was primarily

22

www.manaraa.com



descriptive, and there were no statistical analpsesented on group differences on the
pre and post-treatment measures.

In a retrospective study using reviews of recarfdsl children who had received
treatment according to Lovaas’s model, data waspeoed to a matched control group of
children and a 25-point 1Q difference between geowps observed, with higher scores
for children receiving the Lovaas treatment (Shepfland Siegel, 1998). The treatment
group also demonstrated modest reductions of stafisignificance on scores of autism
symptom severity. However, these children recemeah less intensive services than
UCLA (18-25 hours compared to 40), and informatdmout language development,
adaptive behavior, or social functioning was ngoréed. Further, the use of archival
data leaves unanswered questions about treatmemiracedural integrity, and the lack
of central coordination of the treatment bring®iquestion the methodological rigor of
the investigation (Smith et al., 1999).

These independent replications provide some stipgrathe Lovaas model, but
several methodological points arise. Lack of treathiidelity data and comparisons
based mostly on IQ and symptom severity do notaltr straightforward comparison
with the Lovaas study. In addition, treatment isignand duration in many replications
did not match the level of intensity observed irvaas’s original study. However, while
it is true Lovaas’s study has generated much ceetsy, commentators have generally
agreed that the study makes a strong case thahildeen involved made major, long-
lasting improvements as a result of the intervengiackage they received (Baer, 1993;

Foxx, 1993; Kazdin, 1993: Mesibov, 1993; Mundy, 39 hat being said, clearly the
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study needs to be fully replicated by independevstigators using improved
methodologies.

Learning Experiences, an Alternative ProgramPi@schoolers and their Parents
(LEAP) is another behaviorally-based comprehenseatment model, with the first data
on child outcomes published in 1984 (Hoyson, Jaomig& Strain, 1984). LEAP is
unique in that it was the first CTM to put a strargphasis on including typically-
developing peers in its intervention programs. iftwdusion of peers is especially
important because many children with autism haffecdity generalizing skills learned,
and they may show particular difficulty generalgiskills learned with adults to same-
age peers (Bartak & Rutter, 1973). Typical peeesaar essential component of the LEAP
program, as each class is comprised of 10 typlaédren and 6 children with autism
between the ages of 3 and 5 years. The childrem atass for 15 hours a week (semi-
intensive). The classroom is highly structured sxcdrporates ABA methods of
intervention including direct instruction, use efrforcement, and incidental teaching.
Interventions are both child and adult-directedpi€sl peers are taught to facilitate
social and communicative behaviors from their paetis ASD. Children with ASD are
also provided with prompting, curricular adaptatipand general support to aid their
participation in peer-mediated social skills inemtions. Finally, skill training for
families is provided with a focus on behavioraastgies. LEAP aims for individualized
curriculum and targets goals in social, emotiol@iguage, adaptive behavior, cognitive,
and developmental areas.

Results of the most recent randomized-contrdl ofi& EAP classrooms indicated

that children in intervention classrooms made $icgutly more progress than
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comparison children at the end of 2 years on measafrcognitive, communication,
autism symptom severity, problem behaviors, andatekills (Strain & Bovey, 2011). In
addition, LEAP was the first CTM to report fideliby treatment data for a
comprehensive treatment program for children wiBDAwith all intervention
classrooms reaching 80% treatment fidelity aftgea@rs of implementation. However,
one significant limitation of LEAP is that data ohild progress comes mostly from
parent-completed rating scales, and outcome da&ts miat include direct observations of
children’s behaviors in the classroom setting.dditon, follow up studies to assess the
maintenance of outcomes observed in earlier puddistudies (e.g., Hoyson, Jamieson,
& Strain, 1984) have not been conducted.

Developmental Models. Developmentaintervention programs describe a
philosophy and specific strategies for working wittildren with autism. One common
feature of developmental interventions is that thesychild-directed. In developmental
interventions, the environment is organized to enege or facilitate communicative and
social interactions. The child initiates, and thelaresponds. Developmental methods
require considerable effort and skill on the pdithe teacher or therapist, as she or he
must know what child behaviors to respond as wehaw to respond (Rogers, 1998).
Unlike approaches derived from ABA, in which chédis teaching goals are derived
from assessment of children’s behavioral defiaitd excesses, a developmental model
derives teaching goals from assessments of chikldmvelopmental skills. Furthermore,
developmental approaches posit that highly presdrdy highly structured approaches
for toddlers with ASD (like behavioral approachesy be less supportive of family

strengths by not promoting child learning througbkrgday parent—child interactions.
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One of the most well-known developmental approadh¢éhe Greenspan
approach, also known as the Developmental IndiviDifeerence (DIR) or Floortime
Model (Greenspan & Wieder, 1997). The Floortime glasl described as a relationship-
based model in which the goal is to help the ctiddelop interpersonal connections that
will lead to the mastery of cognitive and developiaéskills. These include: (1)
attention and focus, (2) engaging and relatingn(8)verbal gesturing, (4) affect cuing,
(5) complex problem solving, (6) symbolic communi@a, and (7) abstract and logical
thinking (Greenspan & Wieder 1997). The progratased on following the child’s lead
and looking for opportunities to respond in a wWagttleads to expanding a skill or
interaction. Within this model, it is recommendadtta child spend at least 4 hours a day
in spontaneous play interactions with either a ipiaoe therapist, at least 2 hours a day in
semi-structured skill building activities with adwdt, and at least 1 hour a day in sensory-
motor play activities. The DIR/Floortime progransigoplemented by time in an
inclusive preschool program, including speech asmipational therapy. Time in
intervention is variable. This model clearly difgrom many behavioral approaches,
which have a prescribed pattern of responses aulttiadiated teaching trials.

Initial research examining the efficacy of the DdRproach included case reviews
of 200 children, all of who had started the interen between 2 and 4 years and had
received between 2 and 8 years of interventiotgwielp consultation, or both
(Greenspan & Wieder 1997). The children were didioito three groups based on their
response to the program. Researchers found tleataafhinimum of 2 years of this
developmentally-based intervention program, 58%hdtiren evidenced “very good”

outcomes. It was reported that these children bedausting and intimately related to
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parents, showed joyful and pleasurable affect,lattthe capacity for learning abstract
thinking and interactive, spontaneous communicafioaddition, this group shifted from
the autism range into the non-autism range on thikli@od Autism Rating Scale
(CARS). The second, or “medium outcome” group destraed slower and more
gradual progress but still improved in their akitib relate and communicate with
gestures and developed some degree of languagéhifdheor “slow” group made

limited progress, and although most learned to camoate with gestures or simple
words and phrases, they had continued difficultigh attention, self-stimulation, and
perseveration. Subsequent to this study, Wieder&efspan (2005) conducted a 10- to
15-year follow-up study of sixteen children betwdles ages of twelve and seventeen
years who were in the “very good” outcome grougheforiginal 200 children. The study
reported that the children maintained gains intireg communicating, and reflective
thinking, with most performing at the average toabaverage level in academic areas.

Although results from this review and subsequehbw-up were positive, this
study was subject to several limitations, suchhasuse of archival data, a lack of
comparison group data, and the use of subjectiserightions of behavior or parental
ratings in lieu of more standardized assessmensumes. In addition, treatment integrity
data was not reported.

A more recent investigation on child outcomesdieihg 12.5 hours per week of
the Floortime CTM reported on an RCT of a DIR/Ftoae parent training intervention
for preschool children with ASD in Thailand. Outcemmeasures included the Functional
Emotional Assessment Scale (FEAS) (Greenspan, @0l0) and the CARS-2. The

FEAS was developed by Greenspan specifically ferwigh the DIR/Floortime
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intervention, and is a criterion-referenced assess$tihat examines children’s perceived
level of regulation, attachment, two-way communagtand behavioral organization
based on observations of play. The results ofdthidy yielded an observed increase of 7
points on the FEAS for the intervention group coregao 1.9 for the control group, and
an increase of 2.9 points on the CARS-2 compare8 for the control group after one
year of the intervention (Pajareya & Nopmaneejuhenss 2012).

The Denver model and Early Start Denver Model (ES[QRbgers et al., 1986)
are also CTMs based on a developmental model efviantion. This program is
delivered within a classroom setting and meets3hours a day, 5 days a week. The
focus is on positive affect, pragmatic communiaat@nd interpersonal interactions
within a structured and predictable environmentnést all activities and therapies are
conducted within a play-based situation. Goal$efgrogram include using positive
affect to increase a child’s motivation and interesan activity or person, and using
reactive language strategies to facilitate commatioq, joint attention, and mental
representation.

Results of early studies of children receiving Brenver model (Rogers &
DiLalla, 1991; Rogers et al., 1986; Rogers & Lewi889) using a pre-post design
described significant accelerations in developmnieatas of children diagnosed with
ASD in several areas, specifically cognition, laage, and social development. More
specifically, based on outcomes of 31 children leetw2 and 6 years of age with ASD,
one study indicated children demonstrated sigmfickevelopmental improvements in
cognition, language, social/ emotional developmpetceptual/fine motor development,

and gross motor development after 6 to 8 monthisdarprogram. While only 53% of the
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children had functional speech when they enteregtbgram, 73% had functional
speech at follow-up (Rogers & DiLalla, 1991). Indadent replications of this model
have been carried out in several Colorado schatiicis, and group data demonstrated
similar child change effects as the original stad&ubsequent research has also
expanded the model to younger children startirepat?2 (i.e., the Early Start Denver
Model), with initial findings of efficacy using sjte-subject design research (e.g.,
Vismara et al. 2009, Vismara & Rogers 2008). Limndtas of this developmentally-based
model include a lack of reported treatment intggand variability in assessment
measures used from pre to post testing (i.e., Ldedayley Scales at baseline and
WPPSI at follow-up to determine 1Q).

In the most recent investigation of the efficatyhe ESDM, forty-eight children
diagnosed with ASD between 18 and 30 months ofasge randomly assigned to the
ESDM intervention group or a community intervent{eontrol) group (Dawson et al.,
2010). After two years, children who received tt&DB intervention package showed
significant improvements in 1Q, adaptive behaviansg autism diagnosis compared to
children who received community-based intervent®pecifically, the ESDM group on
average improved 15.3 standard score 1Q points acedpwith 4.0 1Q points in the
comparison group relative to baseline scores. @mlavho received ESDM also were
more likely to experience a change in diagnosisfemtism to pervasive developmental
disorder, not otherwise specified (PDD-NOS), tHa¢omparison group. However, the
two groups did not significantly differ in terms thieir ADOS severity scores, and the
ESDM group did not exhibit significant increaseadaptive behavior as measured by

the Vineland (VABS).
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Eclectic Models. The Treatment and Education of Autistic and Commatin
Handicapped Children (TEACCH) model was foundethatUniversity of North
Carolina in 1966 by Eric Schopler (Schopler & Ré&ch1971). The program shares with
behavior analytic programs an emphasis on treatini¢jple problems rather than
attempting to identify a central deficit, and hayineatment occur in multiple settings
with the involvement of many people. Also, the peyg sometimes incorporates
behavior analytic approaches for controlling disiegobehaviors and enhancing self-help
skills. However, in their treatment manual, SchogReichler, and Lansing (1980)
recommend against using behavior analytic appraafdrether skills such as language
acquisition. Schopler and colleagues (1980) asisatinterventions based on clinical
experience are more likely than behavior analypigraaches to generalize from
intervention settings to everyday life. Also, théerventions favored by TEACCH are
designed to accommodate the existing strengthsveaéinesses of children with autism
(Lord & Schopler. 1994), rather than remediating Weaknesses, as in many behavior
analytic programs. TEACCH aims at addressing mlelgggpoblems such as
communication, cognition, perception, imitationdanotor skills. It emphasizes teaching
in multiple settings with the involvement of sevdeachers.

The TEACCH program includes the following compaisefocus on structural
teaching, focus on strategies to enhance visuakgging such as visual schedules,
teaching a communication system based on gestiatargs, signs, or words, teaching
pre-academic skills, and involving parents in tlodiitd’s treatment package (Eikeseth,
2008). Programming is based on individualized assests of a child’s strengths,

learning style, interests, and needs, so that titenmals selected, the activities developed,
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the work system for the child, and the schedulddarning are tailored to this assessment
information and to the needs of the family.

There have been a number of studies describirgpmés in samples of young
children who received services at TEACCH (i.e., @x6& Cathcart, 1998; Welterlin,
2009). One early study compared the pre and pestnient developmental skills of a
group of eleven preschoolers with ASD with thelskilf a matched control group
(Ozonoff & Cathcart, 1998). The group receiving Ti®ACCH treatment improved
significantly more than the control group on ovkesabres on the Psychoeducational
Profile-Revised (PEP-R; Schopler et al., 1990). Ewsv, limitations of this study
include non-random assignment to groups and testeoswvere not blind to group status.

In addition, Welterlin (2009) evaluated the effeehess of a 12-session, parent-
implemented intervention using TEACCH methods dhrBe-year olds with autism or
autism-like characteristics. A randomized wait-tishtrol group also consisted of 5 three
year olds. Results indicated significant increasdme motor skills, decreased
maladaptive behaviors, and increased independasaeell as marked decreases in
parental stress levels. In addition, treatmentifigdata was collected for 4 of the 10
children, but this information was not reportednitations of this study include
problems with the standardization of the TEACCHtpcol when parents serve as
therapists. That is, there could be a lack of stesidation in how parents work with their
children, which may have influenced results. Furtigre, children in the control group
were matched based on age rather than severitly leve

More recent investigations into the efficacy af IEACCH CTM have yielded

variable results. That is, a recent meta-analysasngned the pooled clinical effects of
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TEACCH in a variety of outcomes (Virues-Ortegalet2013). A total of 13 studies
were selected for meta-analysis totaling 172 imtligis with autism exposed to the
TEACCH intervention program. The results sugge#ittatl TEACCH effects on
perceptual, motor, verbal and cognitive skills weifemall magnitude in the meta-
analyzed studies. Effects over adaptive behavieg@rtoires including communication,
activities of daily living, and motor functioningese within the negligible to small range.
There were, however, moderate to large gains in otial behavior and improvements
in maladaptive behaviors over time (Virues-Ortegal e 2013). These exploratory
results point to the need for additional reseas@mmening the effectiveness of CTMS
using control groups, standardized assessment nesasumd treatment fidelity data to
lend support and validity to the outcomes obseriredddition, it is necessary to
determine which components of CTMs are the mosgfi@al and contribute to positive
child outcomes.
Key Featuresof CTMs

Clearly, the available evidence from a varietyCcdMs and their related
published studies suggest that early interventan$ to better outcomes (e.g., Lovaas,
1987;Rogers & DiLalla, 1991; Strain & Bovey, 201X lkérlin, 2009). However, much
of the research on the available models is desegipather than based on empirical
studies, and currently there is no empirical evagetnat one program is superior to
another. As CTMs for children with ASD also varytiveir theoretical approach and
methodology, early intervention programs and schpoéparing to serve children with

autism face great difficulty in determining whiatterventions are most appropriate
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(Levy 2006). Findings point to the need for reskars to consider the key components
of these early intervention programs.

Although they differ in philosophy and definingatares, there are many
common elements of the aforementioned comprehet&aament programs. For
example, all of the programs include young childiean age at entry between 30 and
47 months), are relatively intensive in hours (12héurs a week), and most include a
parent component (typically parent-training). Imdiidn, in most of the CTM programs,
staff is well trained and experienced in workinghaghildren with autism and the
physical environment is structured and suppori\teof the programs focus on
developmental skills and goals and contain ongolrjgctive assessments of progress.
The programs also use teaching strategies desfgnéte generalization and
maintenance of skills, implement individualizedeintention plans based on a child’'s
individual needs, and plan transitions from prestho school age (Corsello, 2005). In
addition, it appears as though the positive effettseatment on developmental rates, 1Q,
and symptom severity are similar across severtetifferent CTMs. Therefore, it may
be that the source of positive outcomes in CTMspie varying theoretical standpoints,
may actually be due to the critical common eleménisd across models rather than to
differences in each model’s theoretical philosoffbgwson & Osterling, 1996). To date,
very few empirical syntheses of the literature hattempted to define the key features of
comprehensive treatment models for children wittbABoyd et al., 2014; Levy, Kim &
Olive, 2006; Schertz et al., 2011).

Based on the results of a synthesis of availateleature from 1975-2001, Levy

and colleagues (2006) found that the following diees of early intervention programs

33

www.manaraa.com



had positive effects on the treatment outcomesibddren with autism: parent
involvement, intensive behavioral interventions Jtsamponent early interventions, and
duration of intervention. An additional but indegdent review of the available literature
determined those specific principles of effectiaelgintervention programs that were
based on a combination of standards from the DE@gion of Early Childhood), the
NAEYC (National Association for the Education of vy Children), and Part C of
IDEA (Schertz et al., 2011). Using these sourcescal areas of overlap were identified.
Schertz and colleagues (2011) posited that theviiiig are indicators of quality early
intervention programs: delivered in home/commuimttlsive settings, supports a
parent—child interactive relationship, supportsifees to promote child learning through
typical activities, supports parent’s role in plamghand implementing, is broad based
across contexts and materials, promotes foundatiesaing and child initiation,
promotes developmentally accessible outcomes,samplemented systematically based
on evidence (Schertz et al., 2011). In summampjtears as though comprehensive
programs that include behavioral techniques, tat@account the development levels of
each individual child during treatment, and used#timomponent approaches that
include an emphasis on parent and family suppaiitjing, and involvement are best-
suited to meet the needs of young children with ASD

More recently, Boyd and colleagues (2014) condutie first known study to
compare the efficacy of two well-known CTMs in arly intervention literature: LEAP
and TEACCH. Results indicated that children madesgyand reductions in autism
characteristics across time irrespective of prognatic type. Furthermore, they found

that children’s pretest Mullen and PLS scores matéelrthe effects of TEACCH on

34

www.manaraa.com



children’s autism severity, with children with lomullen but higher PLS scores at
pretest having better outcomes on this compositghéd PLS scores also moderated the
effects of TEACCH on children’s communication outees. This study is the first to
suggest that perhaps it is not tihrequefeatures of the models that contribute most to
child gains; but rather it may be tbemmorfeatures present across models that most
influence child growth (Boyd et al., 2014). Furtihesearch in this area is warranted to
shed additional light on these preliminary findings
Factorsthat affect child outcomes

Of particular interest when evaluating CTMs fougg children with ASD are
those specific factors that may affect child outespeither negatively or positively.
Most studies addressing this area focus on eithi&t factors or treatment factors. Child
factors include age at entry to treatment andistarQ), whereas treatment factors
include intensity of treatment and treatment sgttin

Child factors. Comprehensive treatment that involves children utttke age of
5 years has generally led to significant changekarfunctioning level of these children
(Fenske, 1985; Lovaas, 1987, Rogers & DilLalla, }9Bian examination of the effects
of age on outcome, the outcomes of nine childremger than age 5 and nine children
older than 5 in a CTM at the Princeton Child Depete@nt Institute were compared
(Fenske, 1985). The outcome variable reported Weaement; either living at home and
attending public school, or living at the centeesRBlIts indicated that 67% of the younger
group achieved community placement, whereas orify @fithe older group were

discharged to the community.
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A second child factor that appears to be a disci@tnie variable in treatment
effectiveness is level of intelligence at the stdiftreatment. Several studies have
demonstrated a relationship between treatment mé@nd cognitive ability at intake,
with those children with higher pre-treatment 1Qsrenlikely to yield better outcomes
(Eikeseth et al., 2002, 2007; Hayward, Gale, & Bédth, 2009). Specifically, one
investigation examined 1Q and age at treatmenttasspredictors of later classroom
placement (i.e., inclusive setting vs. self-corgdin Findings indicated that children who
were younger and had higher IQ scores at intakebbtidr outcomes (Harris &
Handleman, 2000). In contrast, a recent investigaby Boyd and colleagues (2014)
found that children with lower pre-test scores lo& Mullen’s Scale of Early Learning
(MSEL) exhibited greater reductions in autism segyeverall.

Treatment factors. One treatment factor that may influence chilccouates is
intensi. As most comprehensive programs involve 15-40 houistefvention a week,
it has been suggested that the effects of a CTMantually be due to the intensity with
which the intervention was provided rather thandpecific treatment (Jordan et al.,
1998). Therefore, the evidence for efficacy of phegram would be based on its
intensity alone. The logic of this argument restgle assumption that therapeutic
interventions have a graded effect, with the |@fadffectiveness directly related to the
amount of intervention received. While this argmtreeems logical, additional research
in this area is needed in order to support thiaragsion. Interestingly, studies of the
effects of intensity of intervention on 1Q outcontes/e revealed variable results. That is,
some studies have revealed significant IQ sconesgaichildren who received intensive,

40 hours per week of intervention (Lovaas, 198TheDstudies, however, have
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suggested that the number of treatment hours pek dees not correlate with outcomes
when the outcome in question is an IQ score (kuselli et al., 2000). These studies
observed improvements in children regardless ohtlreber of treatment hours per
week.

A more recent investigation into the benefits ¢ intensity CTM examined
child outcomes after receiving 4 hours of the TEAC@ogram per week for 2 years,
compared to a control group (D’Elia et al., 20I@)e results showed changes across
time in the main outcome indicators (severity dista, language, and adaptive
functioning), but no significant differences betwdbhe experimental and control group.
Furthermore, in a meta-analysis evaluating thegumbeffects of 13 studies of the
TEACCH program, the effects observed were not nmaiddrby aspects of the
intervention such as duration (total weeks) ornsity (hours per week) (D’Elia et al.,
2014). This data calls into question the effectesnof low intensity interventions for
causing changes over time in children’s functionawgls above and beyond what would
be expected without intervention as a result oettgymental maturation.

Variables within the treatment setting may alsduierfice child outcomes in
CTMs. Specifically; studies have investigated the rei@ag¥fectiveness of settings that
include typically developing peers and those thatcamprised entirely of children with
ASD. In an investigation specifically designeddolate this factor, the level of autistic
behaviors were compared in the presence of tygidaVeloping children, of other
children with autism, or of no other children (Ma&&®aradis, and Feldman, 1993). The
presence of typically developing children was digantly associated with decreased

autistic behavior as compared with the presena¢har children with autism and non-
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significantly associated with decreased autistltalveor as compared with the presence
of no other children. Other studies that have erachthe effects of the presence of
typically developing children on social outcomesdbildren with autism reveal that
children with autism appeared to display an inaaagositive social outcomes and a
decrease in negative autistic behavior when irusiee vs. segregated settings (McGee
et al., 1993; Schleien et al., 1995). However cameinvestigation into the effectiveness
of LEAP compared to TEACCH yielded improvementsoasrchildren receiving both
interventions, and no significant differences betwéhe two on measures of socialization
(Boyd et al., 2014). This is surprising when itasidered that a central component of
the LEAP model is the use of peer-mediated indtnat strategies. This finding
guestions the true benefits of using typical paeistervention packages for children
with ASD, and raises further questions regardingsfie factors that may correlate with
increased or decreased outcomes with the presémgaical peers (i.e., language/lIQ
level at baseline).

In addition to child factors and treatment factdtrss possible there may be other
factors that may impact child outcomes in treatmsunth as levels of parent stress or
parent involvement (Luiselli et al., 2000). Studiesve demonstrated that greater family
stress is associated with having a child with AS&nthaving a child diagnosed with
mental retardation (Konstantareas et al., 1992)y®syndrome (Sanders & Morgan,
1997) or a chronic physical illness (Bouma & Schregi, 1990). It is recognized that
stress can lead to a number of deleterious eftecthe well-being of individuals

experiencing stress, and it can have negativetsfecthose who interact or depend on
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the individual. Robbins, Dunlap & Plienis (19919r £xample, found a significant
negative correlation between maternal stress Evelchild developmental progress.

The abundance of factors that may contribute toaues for children with ASD
enrolled in comprehensive treatment programs pes/glite a challenge for researchers
looking to develop high quality intervention prografor these children that will result in
successful outcomes for those enrolled. Furtherares into the factors that may
influence child outcomes will provide valuable infaation on the variables that mediate
and moderate treatment effects and the kinds efiantion that are most efficacious, as
well as the degree of both short-term and long-tenprovements that can be expected in
individuals with ASD.
Limitationsof CTMs

Unfortunately, despite many published reportsasifive child outcomes, these
models are rife with limitations that clearly pototthe need for more systematic and
controlled data collection. To start, many previousestigations fail to incorporate
behavioral observations of both social and adastkié measures, instead relying solely
on parent reports, which may introduce bias inpores of child outcomes. Additional
limitations of CTMs cited in the literature inclutkeck of collected and reported
treatment fidelity data, overuse of cognitive assent data, failure to assess the core
symptoms of ASD, difficulties measuring the effeetiess of parent components, and
lack of social validity data (Corsello, 2005; Mats@007). Several of these limitations
will be addressed in more detail below.

Treatment fidelity. Treatment fidelity can be defined as the degveghich an

independent variable is implemented as intendeddj@am, Gansle, & Noell, 1993).

39

www.manaraa.com



Unfortunately, there appears to be a paucity ddassh addressing the treatment integrity
of psychological interventions for children with BPerpletchikova, Treat & Kazdin,
2007). Furthermore, program evaluation literatiegeasing the effectiveness of
programs for children with ASD rarely, if ever prde information regarding treatment
fidelity (Wolery and Garfinkle, 2002). This is guising, as treatment fidelity or integrity
data has important implications for the validityteé inferences drawn about an obtained
effect. That is, if the intervention has not bemplemented with high fidelity, then any
outcomes observed cannot be reliably attributetie¢antervention package, and
measures that deal with questions of treatmenttfeness are uninterpretable. The
extent to which researchers and clinicians are raatiéo treatment protocols is critical,
not only for the interpretation but the comparigmtween studies.

What could account for the absence of fidelity datdne autism treatment
outcome literature? It is likely the cost of gathg such data. Correct implementation
of treatment integrity procedures is time and reseintensive, which almost certainly
has deterred researchers from adequately addreesaggity (Perpletchikova, Treat &
Kazdin, 2007). In a meta-analysis of studies thatuated the adequacy of treatment
fidelity procedures implemented in psychotheramreBletchikova and colleagues
(2007) found that treatment fidelity was adequagalgressed for only 3.5% of the
evaluated interventions. In a more recent papércited both improvements and
continued challenges in the outcome measureseadifiar early intervention programs
over the past 15 years, Matson and Rieske (2014ndfthat only 3 studies total since
1987 had published data regarding treatment fidelit

When looking specifically at treatment fidelitytddor CTMs for children with

40

www.manaraa.com



ASD, detailed descriptions or treatment manualstdgr only a select few of the many
identified treatment programs (e.g., LEAP, ESDMhje poses a problem for
maintaining the integrity of these programs overetilJordan et al., 1998). Of the CTMs
reviewed in the literature to date, only the LEABdal, a recent evaluation of the
TEACCH model, and a behavioral model known as ST8#ategies for Teaching based
on Autism Research) have included quantitative dateneasures of treatment fidelity in
published research (Mandell et al., 2013; StraiBdey, 2011; Welterlin, 2009).
Furthermore, the data presented in these studiesadireflect acceptable levels of
treatment fidelity. It took almost 2 years befagadhers implementing the LEAP
intervention reached 80% fidelity, and cliniciangpiementing the STAR program only
reached 57% fidelity after 8 months (Mandell et 2013; Strain & Bovey, 2011). The
importance of monitoring treatment implementatianmot be understated, particularly
while in naturalistic settings, as a means of @nguaippropriate implementation of
manualized procedures as well as preventing tredtdrdt (Charman & Howlin, 2003).
To conduct appropriate analyses of treatmentifigedeveral practices are
recommended (Wolery& Garfinkle, 2002). First, pagrpersonnel must plan data
collection before implementing intervention acie® and continue it for the duration of
the program. The purpose of measuring treatmenemmgntation is to make adjustments
when implementation is incorrect or inconsisteatpeoviding direct feedback to staff is
critical. For elements such as teaching practieggylar observations and direct
systematic data collection may be necessary alsis important to evaluate the treatment
integrity procedures themselves, which may inclexdsuring the accuracy of the

obtained integrity data via inter-rater reliabilggores, appropriately training raters, and
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controlling for staff reactivity (Perpletchikovardat & Kazdin, 2007).

Cognitive Assessment. An additional limitation of CTMs is that they tertal
focus their determination of outcomes primarilymeasures of intellectual functioning.
The use of such measures as part of an assessatieny Ihas historically been
considered appropriate because many children wiikra have delays in intellectual
functioning and because intelligence tests hava beewn to have good psychometric
properties with this population (Rutter, 1983). Hwer, it is necessary for independent
examiners to administer these tests, and becaubkdests are more difficult to
administer to children with autism than to typigadleveloping children, further
precautions may be advisable such as assessingkaminer reliability, internal
consistency of children's responses (e.g., Volkidader. & Cohen. 1985), and
correlations with other measures (e.g., FreemanoRBice, Yokota, & Ritvo. 1991).
Moreover, the National Research Council (2001 )est#tat since intelligence is a factor
that is expected to be relatively stable over tinmay in fact be insensitive to actual
changes in functioning in children with ASD. As Buit may not be a useful indicator of
intervention or program efficacy on its own. Furthere, many studies use changes in
IQ as a perceived indicator of symptom “recovetidt is, if children make great gains
in 1Q as a result of the intervention, it was dhiatt these children “recovered” from the
disorder. This has been observed primarily in belaktreatment packages (e.g.,
Lovass, 1987; Hayward et al., 2009). However, igsse is clearly very problematic
since the primary objective of intervention for A&Xo improvesymptom®f ASD, and
without a direct measure of these symptoms itappmopriate to conclude that

participants made a recovery of any kind. Therefibie recommended that additional
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outcome measures should be utilized when evalu&tifgs that assess children's
functioning in areas besides intelligence; sucthagore symptoms of ASD, language,
social development, adaptive skills, and repetitighaviors (Smith 1999).

Par ent components. A critical review of program evaluation measurssaiin
early childhood programs (Wolery, 2002) revealeat family outcomes tend to be less
well developed and are measured with less sopaigticthan child outcomes. The
review indicated that this is likely because mamygpams work extensively with parents
and families, yet never utilize any parent outceneasures. It is necessary for programs
to clearly define their goals for parents (i.eajrimg, support) and utilize matched
outcome measures accordingly. For those programséek to reduce parent stress
levels via weekly support groups, rating scales tin@asure family functioning or stress
levels over time are appropriate. Additionally, gnams should carefully consider a
family’s needs before starting intervention progsamrecent review of early childhood
programs for children with ASD indicated that ofiseveral studies that include
families, most involve them in intervention implemt&tion but do not provide family-
centered social support (Schertz et al., 2011).

Social validity. The process of social validation is a criticathportant step in
the much broader, but interrelated, enterprisergdigcally validating effective
educational or therapeutic outcomes (Foster & M&a8R9). Unfortunately, it is an area
that has received very minimal attention in thesamatresearch literature (Callahan et al.
2010). Social validity can be generally defineccassumer satisfaction with the goals,
procedures, and outcomes of programs and inteoren{Alberto and Troutman 2008;

Wolf 1978). It refers to the need to show thatraenvention will be accepted and viable
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if implemented in a community setting (Schwartz &ds, 1991). It also involves
documenting the social importance of treatmentgaat outcomes. Whether or not a
particular intervention—or a comprehensive treatnmeodel—receives widespread
social validation can determine the extent to whiahintervention or model is adopted
and implemented within schools, homes, and clif@®sham et al. 2004; Kazdin 1981,
Kern & Manz, 2004). Thus, ratings of social vakdian provide an important indicator
of the preferences of autism service providerg#oticular intervention components and
for program models comprised of many such parts.

Assessments of social validity are particularlyportant as researchers transport
their interventions to community settings and atieto extend treatment applications to
various populations (Foster & Mash, 1999). In faeherican Psychological Association
(APA) guidelines for developers of psychologicdkmventions (Task Force on
Psychological Intervention Guidelines, 1995) explianclude issues relating to social
validity in their second "clinical utility" axis. fis relates to evaluations of "the ability
(and willingness) of practitioners to use, and atignts to accept, the treatment in
guestion, and to the range of applicability of ttnaatment” (Task Force on
Psychological Intervention Guidelines, 1995, p..13)

Unfortunately, very few data have been collectedrevious studies on the social
validity of comprehensive treatment programs faldcan with ASD. The LEAP
program researchers (Strain & Bovey, 2011) spetificdesigned a Scale of Intervention
Compatibility (SIC) to determine teachers’ satisifac with the LEAP program. Results
indicated teachers had very favorable ratings @f #xperience with the LEAP

replication process (Strain & Bovey, 2011). An addial investigation by Callahan and
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colleagues (2010) investigated the social validitgvidence-based practices common
within the ABA and TEACCH comprehensive treatmemwidels (CTMs) for students

with autism spectrum disorders. Results indicabed the teachers, parents, and
administrators showed no clear preference forrterventions associated with either the
ABA model or the TEACCH model. Further, the autiseatment components that were
determined to be inherent within both the ABA ariACCH approaches were rated as
more socially valid than either approach alone Ig®ain et al., 2010). Clearly, more
research in this area is warranted and future C3isild investigate social validity data
not just from teachers, but also from parents dtlcdn involved in the program.

All of the above limitations in part reflect themendous scope required in
carrying out research concerning comprehensivevaition programs. Clearly, further
research in the area of comprehensive early betaviterventions for children with
ASD is warranted, especially those that specificatidress those limitations noted
above.

From resear ch to practice

In the absence of a plethora of information abaatessful and empirically
grounded treatments, families of children with A&ie at the mercy of service providers
when it comes to getting treatment for their chilus, it is the responsibility of
psychologists and other related professionals tknlo&ledgeable about the effectiveness
of the various treatment approaches to ASD, awdoiix towards making effective
services and treatments widely available for ckibdwith ASD in every community
(Rogers, 1998). This raises questions about theegles of successful intervention

approaches, the implementation feasibility of coshensive programs by public
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agencies, and the overall ability of research basedrams to translate into successful
applied practices.

Due to the promising results present in theditare regarding many CTM
programs for children with ASD, early interventipractitioners will inevitably seek to
replicate these research-based interventions. Risbas suggested that interventions
that target various areas of need, such as sddlisl $anguage acquisition, nonverbal
communication, and behavior management can grieaglsove the lives of children with
autism (National Research Council, 2001). Unfortatya many public service providers
receive limited guidance on how to reconcile thoserventions within the realities of
professional practice recommendations (i.e., regugarly childhood curriculum) and the
limited resources available to public agencies €8eret al., 2011).

In the last two decades, the relationship betvedfattive research and clinical
practice and the accompanying difficulties with mngka successful transition from one
to the other have experienced a surge of natiomalast. For example, granting agencies
such as the National institute of Mental HealthNIMl) are recognizing the need to tailor
treatments to clinical practice realities by studyireatment dissemination as well as the
realities of administering treatment in appliechidal settings (Addis, 2002). The central
promise of evidence-based research is that itamitlance clinical outcomes by
capitalizing on actuarial approaches to treatm©fitspn, 1995). This approach is guided
by the general premise that the use of evidenceebasictices will improve the quality
of clinical practices by guaranteeing that servimessolidly research based.

However, there are many obstacles to the sucdessiuworld adoption of

evidence-based practices. Many scientifically \&tkd policies and practices fail to meet
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their stated outcomes in practice because theytlgain widespread acceptance, are not
effectively implemented, or result in unintended®quences that undermine any
desired outcomes. The Wing Institute has identifirede components required in order
to successfully translate research to practicet,Rinere must be successful development
of an intervention in a controlled setting. Nekieite must be an analysis of the
requirements necessary for completing the intefgenh an applied setting, and finally,
there must be an analysis of the social validitgrointervention, which will predict its
acceptance and successful implementation.

Unfortunately, most comprehensive treatment progréor children with ASD
never complete all three steps. As noted above (Téis to date have actually
published any data on treatment fidelity (Mandekle 2013; Strain & Bovey, 2011,
Welterlin, 2009), and most CTMs do not get measafe®cial validity or treatment
acceptability from parents or clinicians. Furthegst CTMs take place in clinic or
laboratory settings that are highly controlled hhygstaffed, use large amounts of
resources, and are funded by various researchsgi@gt, LEAP, Lovaas, Denver
model). These potentially efficacious programs matyprove effective in public service
settings, especially when the efficient use of tand money is considered.

Overall, there is clearly a need for manualized @plicable evidence-based
early childhood intervention programs for childreith ASD that effectively translate
from research to practice. In addition, these maogr must be able to be implemented in
community or school-based settings, have goodnrexait acceptability from parents and

teachers, evaluate children’s functioning over dewiange of areas using multi-modal
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assessment measures, and attempt to address thienadnodological limitations of
previous investigations of comprehensive prograsnshildren with ASD.
The Sprouts program

The Autism Program of lllinois (TAP) is a statedwiinitiative to provide services
and support to children with autism spectrum dismsénd their families. The program
was established in 2003 and has since grown tadecseveral clinics across the state of
lllinois. The Autism Program- lllinois State Unigtly Affiliate Site is one such clinic,
and provides services to children with autism dradrtfamilies in Bloomington-Normal
and the surrounding area. TAP at ISU is staffecharily by graduate students in the
school psychology program at ISU who are superviselicensed psychologists, and it
serves as an integral part of their training exqreaes towards their advanced degrees.
TAP provides services to children and adolescengsvariety of areas, including social
skills training, individual therapy, in-school tlagxry, consultation services, sibling and
parent support groups, and early intervention sesvi

The Sprouts program is a semi-intensive, therapeatly intervention service
provided through TAP at ISU for children ages 3attpresent with a diagnosis of an
Autism Spectrum Disorder. The Sprouts program afimse the need to provide more
intensive services to the growing numbers of yoctmfgren in the Bloomington-Normal
community diagnosed with ASD. Since its inceptinriie summer of 2008, Sprouts has
grown and evolved into a multi-disciplinary progrémat provides comprehensive,
individualized, and evidence-based treatment tongathildren with autism spectrum

disorders.
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Similar to other CTMs described in the literatutes Sprouts program is based on
a multi-component foundation of evidenced-basedawbienal principles administered
within a developmental approach to treatment. #ineclectic model that draws upon
several critical components identified in the CTidgiewed above. For example, Sprouts
incorporates at least 30 minutes of a one-on-os@etie trial behavioral format into its
treatment protocol each day (Lovaas, 1987). IntaddiSprouts utilizes naturalistic
teaching strategies and incidental teaching sinlahe LEAP program (Hoyson et al.,
1984; Strain & Bovey, 2011) and it employs a depglental approach to treatment
similar to that of the Denver model (Roger & Dilaglll991), particularly during free play
activities. Sprouts also utilizes a wide varietyottier evidence-based techniques
grounded in the principles of ABA, including pivbtasponse training, shaping and
chaining, prompting, visual supports and stratedles picture exchange communication
system (PECS), and positive behavior support. Talllelow outlines comparisons

between Sprouts and other branded CTMs descrilrethhe
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Table. 1

Comparison of popular CTM models with Sprouts

Program/ M odel Hours Format Implementer  Adult or Child
Author per directed
week
Sprouts Eclectic 12.5 Group & Graduate Adult & Child
11 student

clinicians
UCLA Behavioral 40 1:1 Student Adult

clinicians
LEAP Behavioral 15 Group Teachers Adult & Child
ESDM Developmental 15-20 Group Students & Child

Trained staff
DIR/Floortime Developmental Varies 1:1 Parents Child
TEACCH Eclectic Varies Group Parents & Adult

Trained

Staff (varies)

In addition, when compared to Levy’'s (2006) ess¢cbmponents for an early

childhood program for children with ASD, the Sp®ptogram addresses each of the

components identified by Levy as follows: paremoilvement, intensive behavioral

intervention, multicomponent early interventionsdaluration of intervention. For

example, parents of children enrolled in the Sgrqubgram participate in a training and

support group that meets one hour each week. Fartire, children enrolled in Sprouts

at age 3 may remain in the program until they gkindergarten at age 5, providing them

with an intensive early intervention experiencd teaignificant in duration. In addition,

similar to other CTMs (i.e., Strain & Bovey, 201hg intensity of the Sprouts treatment

package is not simply defined by hours per weebeo¥ice delivery, but rather it also

considers the number of meaningful opportunitiesespond, functionality of goals and
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objectives targeted, competence and fidelity aficlans to deliver the interventions
adequately, and the use of data-based decisiommakor more detailed information
about the Sprouts program, including its primarglgomission statement, and
curriculum, refer to the official program manualAppendix A.

One important goal of the Sprouts program istisnapt to start bridging the gap
between research and practice. Although implemeantaduniversity-based setting, the
Sprouts program was designed based on other pregtastribed in the literature and as
such represents an effort to replicate specificmmments of programs found to be
efficacious in the literature (i.e., LEAP, Lova&S§DM). In addition, the Sprouts
program itself receives no funding used to proweerices or gain resources, and staff
are either university employees or graduate stsdent
The Current Study

With the increasing ability to diagnose ASD inywgoung children combined
with the knowledge that early intervention is cito development, the onus is on
clinicians and researchers to identify appropnmat®rams to meet the needs of these
young children with ASD and their families. Thuse tcurrent investigation examines
outcomes for children enrolled in one comprehensarty childhood treatment program
(Sprouts) provided through The Autism Programndis State University Affiliate Site.
Specifically, this study systematically assessedcthgnitive, adaptive, social, and
autism-related changes in functioning for all elewlichildren with ASD over a 9-month
period of intervention via various assessment nreasiesigned to capture progress over
time and across multiple domains of functioningdaidnally, measures of parent’s

stress levels, the program’s treatment fidelity] a|eatment acceptability ratings were
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collected and reported. Specifically, the followiegearch questions were addressed in
this investigation.

1. Do children enrolled in the Sprouts early childhqmgram make observable
and measurable gains in the program’s targeted amgfacommunication, social
skills, and adaptive functioning that exceed whaitilgy be expected given their
current developmental trajectory?

Consistent with previous literature that demortetahe effectiveness of
comprehensive early behavioral intervention progréon children with ASD, it was
hypothesized that children in Sprouts would mageificant gains in the program’s
targeted areas of communication (e.g., Rogers &alll.1991; Strain & Bovey, 2010),
social skills (e.g., Boulware, Schwartz, SandallVi&Bride, 2006), and adaptive
functioning (e.g., Dawson et al., 2010; Welterld02), as measured by changes in
standard scores over time on a variety of standaddassessment measures, including the
Preschool Language Scales (PLS-5), Social Respamessg Scale (SRS-2), and the
Vineland Adaptive Behavior Scale (VABS).

2. Do children enrolled in the Sprouts early childhgomdgram make significant
gains on measures of cognitive ability?

It was hypothesized that children in the Sproutgjram would make mild to
moderate gains over time on measures of cognibilgya as evidenced by changes in
scores on the Mullen Scale of Early Learning. Rresiliterature on CTMs that have
demonstrated significant increases in IQ scores tave, such as Lovaas’s (1987)
seminal study, measured child cognitive gains av&tyear span of treatment, whereas

the current study measured change in IQ scoresamgra 9-month period. This
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hypothesis is commensurate with literature thaitpaiiration of treatment may affect
child outcomes (Jordan et al., 1998; Howlin, 1997).
3. Does the symptom picture of autism change followimgllment in Sprouts?
Consistent with previous studies that have demted significant changes in
children’s display of autism-related symptomologgotime (e.g., Greenspan & Wieder
1997;Lovaas, 1987; Strain & Bovey, 2010), it wapdthesized that children in the
Sprouts program would exhibit reductions in seyeasftautism symptoms over time, as
measured by changes in scores on both the Childhotsim Rating Scale (CARS-2)
and the Autism Diagnostic Observation Schedule (8RO
4. Do parents of children enrolled in the Sprouts peog exhibit reduced stress
levels over time while their children are enroliedhe Sprouts program?

It was hypothesized that parents would demonstiatecased stress levels over
time as measured by reduced scores on the Par&itiggs Index, presumably due to
the high levels of support provided by the par@mhponent of the Sprouts program.
Previous literature in this area has demonstrdtadparents of children enrolled in
comprehensive treatment programs typically dispdaljuced stress levels over time
(e.g., Rogers & DilLalla, 1991; Strain & Bovey, 2011
5. Is the Sprouts program effectively implementingtscified program

components as outlined in the Sprouts program mi&nua

It was hypothesized that the Sprouts program wmadhtain high levels of

program fidelity over time, with the goal of reae9i80% of all program components
implemented, as measured by frequent completiareatment fidelity observation

scales. This hypothesis was commensurate with baelpvery few studies in the
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literature to publish solid quantitative data ceatment fidelity, which found that 90% of
LEAP practices were in place after 2 years of hgidelity procedures in place and
subsequently coaching staff on weak areas of imghtation (Strain & Bovey, 2011).

6. Does the Sprouts program demonstrate good soclalityafor parents of

children enrolled?

It was hypothesized that parents would have fauMeratings of their experiences
participating in the Sprouts program, as measuyetid FFPS completed at the end of
their child’s enroliment in the Sprouts programisThypothesis was consistent with data
from previous studies on the social validity of C3 §Callahan, 2010; Strain & Bovey,

2011).
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CHAPTER 1l
RESEARCH DESIGN
Participants
Participants were 8 children enrolled in the Sp@arly childhood program
from September 2012-June 2013. Inclusionary cat@cluded those children between 3-
5 years of age at program entry who received andisig of ASD from an independent
clinician or pediatrician prior to starting the Spts program. Diagnoses were further
confirmed by the researchers; with all participanteting criteria for a diagnosis of an
Autism Spectrum Disorder on both the Autism Diadino®bservation Schedule (ADOS)
and Childhood Autism Rating Scalé® 2dition (CARS-2). No minimum cognitive,
verbal, or adaptive skill level was required. Adirpcipants remained enrolled in the
Sprouts program for the duration of the intervamperiod (9 months). Six parents out of
the eight child participants elected to participatéhis study, and filled out rating scales
as outlined below.
Design
The current study is a program evaluation thdizetl a longitudinal within-
subjects design with repeated measures. Childcpgaatits were evaluated over the course
of 9 months at program entry (baseline) and agamagram exit (follow-up) using the
same collection of multi-modal measures. Pareasstlevels and satisfaction with
treatment services were also measured via pre @stcapsessments over the course of

treatment.
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Procedure

Recruitment. Participants were recruited via The Autism Progriimois State
University Affiliate Site. Flyers were distributéd parents of children enrolled in the
Sprouts program. Interested families contacteddkearchers either by phone or via
email and appointments were set up to review inéaritonsent documents. Researchers
met with interested families to review informed sent documents, and families were
given the option to sign documents for permissantlieir child’s outcome data to be
used in the study at that time, or they could cciritze researcher to set up an
appointment at a later time. After securing parectasent, outcome data for all
participating children was systematically gathesad analyzed by researchers upon
program entry and again at the conclusion of tined®th treatment period.

Treatment I mplementation. The Sprouts program is a semi-intensive,
therapeutic early intervention service provideatiyzh TAP at ISU for children ages 3-5
that present with a diagnosis of an Autism Spectidisorder. Sprouts serves as a
supplement to the children’s participation in EaClyildhood/Early Learning
programming through their public school. Sprousbadrovides a valuable training
experience for undergraduate and graduate clirs@aundying a variety of disciplines
such as school psychology, speech and languagelpgyhand nursing, as these
students work as assistants in the classroom. Gradtudents in the school psychology
doctoral program at ISU serve as the lead thesapighe classroom. All staff are
extensively trained at the beginning of each seenest

Currently, the Sprouts program serves 8 childgasa-5 with ASD and provides

12.5 hours of intervention per week. In additiosmclechild enrolled also attends their
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public school early childhood program, which enswak children are receiving at least
25+ hours of early intervention each week. Sprouts from 8:30-11:00am every
weekday morning, and much like a typical preschpwogram it includes structured daily
activities such as centers, welcome circle, mssi@ll group, a social group activity, and
free play. In addition, Sprouts is a unique settmthat each child also receives
individual therapy from a clinician trained in ABAerapy for 30 minutes three days a
week and individualized speech and language int¢ive for 30 minutes two times per
week. In addition, a parent support group is aemss component of the Sprouts
program and occurs for 1 hour each week. Pareatsunrsequently encouraged to work
on all techniques discussed outside of parent gamgito go to each other for social
support. For more details about the Sprouts progpdease see the program manual in
Appendix A.

Data Collection: During the year, children were administered ap$et
standardized assessments designed to measure-aetased symptoms, communication
abilities, social skills, adaptive functioning, atagnitive capacity at entry and again at
exit of the Sprouts treatment period by trained iners of the research team.
Assessments were presented in various orders tigipants at each testing time to avoid
order effects, and breaks were taken as necessety the child appeared fatigued.
Parent participants also filled out specific ratgugles as outlined below at program
entry and again at exit in regards to their sthegsls, program satisfaction, as well as

their child’s observed progress in several areas.
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M easur es

Multimodal assessments were utilized in the curséudy to determine child
outcomes. Specifically, child outcomes were asskasing standardized assessment
measures, rating scales, and behavior observateekiists. The Autism Diagnostic
Observation System (ADOS) and the Childhood Autigating Scale, second edition
(CARS-2) were used to verify diagnosis upon erdng also tracked changes in autism
symptom severity over the course of the prograngntive, communicative, adaptive,
and social outcomes were additionally targeted. Nihben Scales of Early learning
(MSEL) was used to track cognitive ability over éinthe Vineland Adaptive Behavior
Scales (VABS) measured overall adaptive functionamgl the Preschool language scales
(PLS-5) measured communication ability. In additipartions of the observation-based
Assessment of Basic Language and Learning Ski#gjded (ABLLS-R) were utilized to
further assess each participant’s social skillsiwia group setting, and the Social
Responsiveness Scale, second edition (SRS-2) maydrent ratings of their child’s
social skills. In addition, parents filled out degnaphic information regarding
race/ethnicity and a detailed account of otherisesvtheir child was receiving outside of
the Sprouts program (e.g., occupational theramdifey therapy) in order to provide
additional information on those contextual varialtleat might influence treatment
outcomes.

The impact of the program on parent stress levaldssatisfaction with the
Sprouts treatment program was measured using tleatitey Stress Index (PSI) and the
Family Professional-Partnership Scale (FPPS), otisjedy. Details about each

assessment measure and rating scale are outlitea. be
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Communication Skills. Preschool Language Scaled! &dition (PLS-5)The
PLS-5 (Zimmerman, Steiner, & Pond, 2002) providesm@prehensive assessment of
children’s receptive and expressive communicatmmetence. The PLS-5 is
extensively used in clinical and research contbgtsause it is highly sensitive to change,
child behavior during testing, and has excellegthemetric properties. Test-retest
reliability exceeds .90 as does internal consistelmcterms of validity, PLS-5
discriminates between children with ASD, hearingainments, and speech delays. The
PLS-5 was used in the current study in order terdane if there are changes in each
child’s scores that are more or less than wouldxpected given their projected
developmental trajectory. In addition, standardesavere evaluated for significant
differences from baseline to follow-up. The stawdscores from the expressive
communication and auditory comprehension subtests aiso compared with the
expressive and receptive language subtest stasdares on the Mullen Scales of Early
Learning in order to obtain scores in these arsagyumore than one outcome measure.

Social Skills. Social Responsiveness Scale, second edition (SHEe2¥ocial
Responsiveness Scale, second edition (SRS-2) (@umsi, 2012) is a 65-item rating
scale for parents and teachers that identifiesakoopairments in children ages 2.5-adult
that are associated with autism spectrum diso@38s) and quantifies its severity.
Internal consistency for the SSRS is .96 and 6-viestretest reliability is .90.

Raters evaluate symptoms using a quantitative segresenting a range of
severity. In addition to a total score reflectimyearity of social deficits in the autism
spectrum, the SRS-2 generates scores for fivenardatsubscales: Social Awareness,

Social Cognition, Social Communication, Social Mation, and Restricted Interests and
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Repetitive Behavior. In the current study, the SR#8as filled out by each participant’s
parents in and the total score T-score was usaddess for changes in the severity of the
child’s social impairments over time. Individuabsest T-scores were also compared
over time to assess for reductions in T-scores.

Adaptive functioning. Vineland Adaptive Behavior Scales (VABS)e VABS
(Sparrow et al., 1984) is a structured parent uer that assesses social,
communication, motor, and daily living skills indiwiduals aged 0-90. It provides age-
equivalent and standard scores for several sulssqaienarily adaptive functioning. The
VABS are particularly useful in assessing an irdlinal’s daily functioning. The Vineland
is widely regarded as the instrument of choiceagessing adaptive functioning in
children with autism (Newsom and Hovanitz, 199'8sffretest reliability coefficients
are reported in the low .80s to mid .90s. The mdkconsistency ranges from good to
excellent (mostly high .80s to mid .90s). This meeasvas used in the current study to
assess for changes in each participant’s adapéiavior skills over time. Specifically,
the standard scores from each child’s Adaptive Beh&omposite were compared from
baseline to follow-up.

Cognitive functioning. Mullen Scales of Early Learning (MSEDhe MSEL
(Mullen, 1995) is a standardized developmentalftesthildren from birth to 68 months
of age. There are 5 subscales: fine motor, vi@dption, expressive language, and
receptive language, and a composite representimgrgleintelligence. The Mullen’s
yields an Early Learning composite standard scotle asimean of 100 (SD of 15) that
can be used as an index of overall cognitive gbilihe Mullen has good internal

reliability (.91) and test-retest reliability (.93Jompared to other available measures of
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cognitive and developmental functioning, the Mulesais specifically chosen for the
current study because of its brief administratioretand frequent use in previous
research on CTMs for children with ASD. The MSELswesed in the current study to
assess changes in cognitive ability scores ove, tirsing the Early Learning composite
standard score. In addition, individual subtestesavere evaluated to detect changes in
each child’s scores that are more or less thandvoeilexpected given their projected
developmental trajectory.

Autism symptoms. Autism Diagnostic Observation Schedule (ADO8g
Autism Diagnostic Observation Schedule (Lord etE999) is a semi-structured,
standardized observation-based assessment of caoation, social interaction, play,
and restricted and repetitive behaviors. It preseatious activities that elicit behaviors
directly related to a diagnosis of ASD. By obsegvamd coding these behaviors,
information is obtained that informs diagnosisatmneent planning, and educational
placement. The ADOS includes four modules, eachireg just 40 to 60 minutes to
administer. The individual being evaluated is gioatty one module, selected on the
basis of his or her expressive language level anohological age. A standardized
severity score based on codes within each domaitveaalculated to compare autism
symptoms across modules. For each module, algostiures are compared with cutoff
scores to yield one of three classificatioAgtism, Autism SpectrumndNon-spectrum
The difference between tiaitismandAutism Spectruralassifications is one of severity,
with the former indicating more pronounced symptoms

Although the ADOS was not initially designed asoamcome measure, it has

been recommended for measuring changes in effeetsgeof treatment in children with
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ASD (Aldred et al. 2004; Owley et al. 2001). Foe tturrent investigation, the use of the
ADOS was twofold. First, the overall classificatiscores were used to verify an ASD
diagnosis at baseline. In addition, changes irsdlaation scores over time were
assessed for each child, both for overall clasgtibhm and for the specific scores in the
sub-areas of Communication, Social Interactiond, $tereotyped Behaviors and
Restricted Interests.

Childhood Autism Rating Scald2dition (CARS-2)The CARS-2 (Schopler et
al., 2010) is a behavior rating scale, filled oufdarents or teachers, designed to aid in
the diagnosis of ASD. The CARS-2 is composed of-Iint scales on which a child's
behavior is rated on a continuum from within normraits (1) to severely abnormal (4)
for his or her chronological age. Total raw scaesthen converted to T-scores and used
to categorize a child on a continuum ranging fran-autistic, to mild to moderate
autism, to severe autism. The CARS-2 is purpoxdaktan initial aid in the classification
process, but is not considered a valid diagnossessment tool, as the results will be
subject to parental biases and prior beliefs amvkedge about their child’s functioning
level. The authors report a variety of reliabilyd validity studies, all with acceptable
findings. Internal consistency (coefficient alpi&a)94. Validity of CARS-2 ratings
across different disciplines was tested by havidigaters from five disciplines use the
CARS after reviewing the manual. In comparing @aengs with those of 'expert clinical
directors," a coefficient alpha of .81 was foumdii¢ating that valid CARS-2 ratings can
be made by professionals from different disciplings little training in autism. This
measure was filled out by the participant’s paramtbe current study in order to provide

an estimate of the children’s level of severityaafism. CARS scores were evaluated
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over time for significant changes in each partinifmaTotal Symptom Level T-score. In
addition, the current study also examined changestime in overall classification level
(i.e., non-autistic, to mild to moderate autismsévere autism).

Parent stress. Parenting Stress Index (PSThe Parenting Stress Index (PSI)
(Abidin, 1990) is designed for the early identifica of parenting and family
characteristics that fail to promote normal develept and functioning in children,
children with behavioral and emotional problems] parents who are at risk for
dysfunctional parenting. It can be used with par@ftchildren as young as one month
old. The PSI identifies dysfunctional parenting @nedicts the potential for parental
behavior problems and child adjustment difficultraghin the family systemThe PSI
manual reports satisfactory internal consistentglyéity data; yielding scores of .90 for
the child domain, .93 for the parent domain, astt@ng .95 for the total scale. Test-
retest reliabilities on total stress score rangenfr65 for a 1-year interval to .96 for an
interval of 1-3 months. These data are consistéhtexpected patterns reflecting the
situational nature of parental stre¥he PSI consists of 120 items and takes less3fan
minutes for the parent to complete. It yields aal &tress standard score, plus scale
scores for both Child and Parent Characteristissalles, which pinpoint sources of
stress within the family. The PSI was utilizedhe turrent study to evaluate parent’s
stress levels at baseline and follow-up, and evatlih stress levels significantly
decreased during the time their child was enrahetthe Sprouts program.

Social validity. Family Professional-Partnerships Scale (FPPH)e FPPS
(Summers et al., 2005) is an 18-item scale devdltpassess the extent to which

families of children with disabilities age birthrtlugh 21 are satisfied with the
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relationships they have with professionals serfamilies and their children with
disabilities. It is designed to assess the qualfitye interaction between children with
disabilities, their families, and the service pd®ris who serve them. Psychometric
analyses revealed that the Partnership Scale dmt&les have sufficient internal
consistencyCronbach’s alpha for Child-Focused Relationships W94 and for Family-
Focused Relationships was .92. Participants resfmadch of 18 items on a five- point
Likert scale: (1) never; (2) occasionally; (3) saimes; (4) often; and (5) very often.
Higher scores indicate more satisfaction. The FRBSutilized in the current study as a
measure of the social validity of the Sprouts paogria parent’s ratings of satisfaction
with the program.

Behavioral observations. Assessment of Basic Language and Learning Skills,
Revised (ABLLS-RThe Assessment of Basic Language and LearningsSKkvised
(ABLLS-R) (Partington, 2006), is an assessment, toadriculum guide, and skills-
tracking system used to help guide the instruabilanguage and critical learning skills
for children with ASD or other developmental didgieis. It provides a comprehensive
review of 544 skills from 25 skill areas includifamguage, social interaction, self-help,
academic and motor skills that most typically depéig children acquire prior to
entering kindergarten. The ABLLS-R assesses tleagtins and weaknesses of an
individual child in each of 25 skill sets. Eachlkg&et is broken down into multiple skills,
ordered by typical development or complexity. THRLAS-R is conducted via direct
observation of the child's behavior in each skilaa The instructor will provide a
stimulus to the child (verbal, hand-over-hand, nerdal, etc.), and, depending on what

the child does (the behavior), determines theii-Euel. For the purpose of the current
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study, only the skill area assessing social intevas was implemented and utilized.
Since the ABLLS-R is designed to measure a chidtdange in functioning over time
compared to themselves, it does not provide novaatata. Rather, it does provide
criterion-referenced scores in each domain withéiigcores indicating higher levels of
ability. In this study, specific items from the ABB social interaction assessment were
utilized and data was gathered at baseline anch agdollow-up. Improvements over
time on this measure of social interactions weig@@red for each child.

Treatment integrity/fidelity. Treatment integrity/fidelity checks were used to
ensure the essential components of the Sproutsneea program were implemented as
stated. Treatment integrity procedures were deeeldqased on Perpletchikova and
colleague’s recommendations for implementatiorredtment integrity procedures
(2007), and the rating checklist utilized was deped by the primary researcher and
loosely based on the one developed for use in BAFPLprogram (Strain & Bovey,
2011).

Research assistants were extensively trained fgrioconducting observations:
first, coding videos of daily activities, followdxy in-classroom observations using the
checklist while receiving immediate feedback frdra primary researcher. Once trained
to 90% reliability, clinicians conducted 30-minutieservations during the Sprouts
treatment day 3-4 times a week for 9 months orrialia interval schedule in order to
evaluate adherence to the stated Sprouts quatiram indicators, as specified in the
program manual. A detailed checklist was used terdene treatment fidelity across
several different curricular areas, and obsenaedreach item 1-5 based on observed

implementation. A rating of 1 indicates that impkartation of an item was not
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completed, a rating of 3 indicates partial impletagon was observed, and a rating of 5
indicates full implementation was observed. An eglEnof the treatment fidelity

checklist can be found in Appendix B. Consistetdly ratings in any area alerted the
primary researcher to need for additional trainmthat area for all primary Sprouts
clinicians. In addition, inter-observer reliabilipercentages were also calculated in order

to ensure observer reliability during treatmenegnity observations throughout the

intervention period.
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CHAPTER IV
ANALYSES

The current study examined the outcomes for yalmigren enrolled in one
behaviorally based, comprehensive early childhoeatient program (Sprouts)
provided through The Autism Program lllinois Stateiversity Affiliate Site.
Specifically, this study assessed the cognitiveyrooinicative, adaptive, social, and
autism-related changes in functioning for enrottéddren with ASD over a 9-month
period of treatment (Sept 2012-June 2013). Theyattitized a longitudinal, within
subjects design with repeated measures to condiwhprehensive program evaluation.

Consents were received for eight children outioé possible participants; six
males and two females. Average age at prograry tartthese eight participants
(baseline) was 49 months; average age at prograrffalow-up) was 57 months. All
children had previously been diagnosed with a nadiceducational diagnosis of
autism, and diagnoses were further confirmed s shudy, as six children met the
criteria for autism and two for autism spectrunodier as measured by the ADOS, and
all children evidenced symptoms of autism as meashy the CARS (three with mild to
moderate symptoms, two with severe symptoms, aediatih minimal symptoms). All
participants attended Sprouts regularly, adherthé program requirements of having
less than 5 unexcused absences (unexcused daeslade illness) throughout
enrollment in the program. Additionally, all chiéh were enrolled in half-day early

childhood education programs offered through thaipschools, and a few of the
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children received additional therapy services. &abtlisplays summary demographic
information of the eight participants. Table 3 s detailed individual demographic
information. As noted below, parent data was oabeived from caregivers for six of the

eight participants.

Table 2.

Sprouts participant demographic information summary

Characteristic
Mean age at entry, range (n= 8) 49 mos
(37-63)
Diagnosis at entry # of
participants
ADOS
Autism 6
Autism Spectrum 2
CARS (n= 6)*
Minimal Symptoms 1
Mild to Moderate Symptoms 3
Severe Symptoms 2
Race/ethnicity
Caucasian 4
Asian 2
Ethiopian 1
Bi-racial 1

Additional Therapy hours received
Early Childhood Education/Pre-school servi¢2s$ hrs/day) 8
Floortime Play Therapy (3 hrs/monthly)
Speech Therapy (1 hr weekly)
Occupational Therapy (1 hr weekly)
Music Therapy (1/2 hour weekly)

PNoAaN

*Note: CARS parent data was only received for 8ef8 participants
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Table 3.

Sprouts demographic information- detailed

Age Gender Race ADOS total CARS total Additional
at score/ score/ therapy
entry classification classification hours
(mos) (at entry) (at entry)
Child1 52 M Biracial 11 — Autism 45 — Mild/ ECE
mos Spectrum Moderate oT
Floortime
Child2 42 M Ethiopian 25— Autism 63 —Severe ECE
Child3 58 F Caucasian 20— Autism 46 — Mild/ ECE
Moderate Speech
Music
therapy
Child4 37 F Caucasian 21- Autism N/A* ECE
Speech
Child5 49 M Asian 9- Autism 34 — Minimal ECE
Spectrum oT
Floortime
Child6 63 M Asian 19 — Autism  N/A* ECE
Child7 48 M Caucasian 21 — Autism 52 —Severe ECE
Speech
Child8 46 M Caucasian 15— Autism 41 — Mild/ ECE

Moderate Speech

* Note: CARS parent data was only received for 6 of 8 pgudints

The current investigation specifically set out t@aer six questions regarding the
impact of the Sprouts program on participants ¢ivee, as well as overall program
effectiveness (as listed previously, undée Current Study)Results will be presented
in response to each of these six questions. Habkow presents an overview of group

outcomes that will be referenced throughout thcise.
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Table 4.

Sprouts participant outcomes after 9 months ofrugietion

Baseline Follow-up

M SD M SD A
CARS* 46.83 9.9 3633 154 10.5*
ADOS 17.63 55  13.63 4.9 4%

PLS-5 (Total Languag@) 27.71 10.1 30.86 10.5 3.15
26.71 9.1 28.71 9.2 2

28.14 119 32.57 124  4.43*

Expressive languade
Receptive languade

Mullens
EL® 58.75 19.7 62.75 175 4
Visual Receptio?'n 30.0 17.45 375 18.13 7.5
Fine motd? 29.63 11.22 42.75 15.64 13.12***

2413 1292 355 1478 1137
Expressive Languae 2600 1128 325 1102 6.5

SRS-2€ 725 87 6100 93 115

VABS+D 7033 83 8283 156 125%

Receptive Languafle

Abbreviations:CARS = Childhood Autism Rating Scale; PLS = Prestthanguage
Scale; SRS-2 = Social Responsiveness Scale; VABBeland Adaptive Behavior
Scales

A= Mean differences between baseline and follow-ata d

dage (months) equivalent
bstandard score
CT-score

OlRaw score

*Data only collected/received for six of the eiglatrticipants
**n< .05, **p< .01 comparing\from baseline to follow-up

The first research question posed askBa: children enrolled in the Sprouts
early childhood program make observable and medsargains in the program’s

targeted areas of communication, social skills, addptive functioning that exceed what

would be expected given their current developmeragctory?”
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Communication. Improvements in participant’s communication skitom
baseline to follow-up were measured using the Pedd_anguage Scales"&dition
(PLS-5), and the language-related subtests on thikeiMScales of Early Learning
(MSEL). Results for these standardized and norrareeiced assessments are
summarized in Table 4. Two-tailed, paired-sanipésts were used to determine
significant changes in performance on these measResults indicated that the children
exhibited a significant increase in both exprestanguage skillst (7) = -3.59p < .01,
and receptive language skilt§;7) = -4.53p < .01, from baseline to follow-up as
measured by the Mullen Scale of Early Learning (MgSBimilarly, there was a
significant increase in participants’ performancetioe PLS-5 receptive language subtest
from baseline to follow-ug, (6) = -2.43, p = .05. There were no significanfetiénces
on total language scordg6) = -1.549p = .172, or expressive language scor¢8) = -
.851,p = .427, from baseline to follow-up on the PLS-5.

Developmental trajectory comparisons were also gotedl to compare expected
developmental rates with and without interventibine expected trajectory for each
participant is estimated based on developmental Evintake, with the assumption that
without intervention, the same rate of developnvemtld continue. Specifically,
developmental trajectories at baseline were caiedlay dividing each participant’s age
equivalent score at intake by the child's chroniclzlgage in months. This rate of
development at baseline was then multiplied bypiméicipant’s age at follow-up to yield
the expected score at follow-up should the curtr@ptctory continue without
intervention. If the actual rate of change is gee#ttan the expected rate of development,

the intervention is said to have a positive eftacthe child’s development.
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Overall trajectory changes observed for the Exjpressnd Receptive Language
subtests on the MSEL are illustrated in Figuread 2below. Additionally, individual
participant trajectories across Expressive and jRe@Language subtest of the MSEL
are displayed in Figures 3 and 4, respectively.

Overall, on the Expressive Language subtest oM8EL, participants increased
from an average age equivalence of 26 months atibasto an average of 33 months at
follow-up. Without intervention, it was expectedtiparticipants’ expressive language
level would improve to an age equivalence of 30 thenThis indicates that participants’
exceeded what was expected without interventioB months, which represents a 4%
overall increase in developmental rate attributabléhe intervention. To calculate the
overall increase in developmental rate attributabléhe intervention, participants’
developmental rate at baseline was subtracted tinemnew developmental rate at
follow-up.

At the individual level, 7 of the 8 participants the MSEL Expressive language
subtests improved their scores from baseline toelup. In addition, 4 of the 8
participants on this subtest actually exceeded thgiected score given their current
developmental trajectory. Individual gains aboveatuwas expected without intervention
ranged from 2-10 months.

As a group, on the Receptive language subtesieofSEL participants increased
from an average age equivalence of 24 months atibasto an average of 36 months at
follow-up. Without intervention, it was expectedtlparticipants’ receptive language
level would improve to an age equivalence of 28 thenThis indicates that participants’

exceeded what was expected without interventio8 imonths, representing a 14%
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overall increase in developmental rate attributabléne intervention. At the individual
level, all 8 participants on the MSEL Receptivegaage subtests improved their scores
from baseline to follow-up. 7 of the 8 participantsthis subtest actually exceeded what
was expected given their current developmentaddtajy, with scores ranging widely

from 1-22 months above expected gains.
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Figure 1. MSEL Expressive Language Trajectory (group)
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Figure 4.Individual participant trajectories- MSEL Recejtivanguage

Overall group trajectories for Expressive, Recgptand Total Language scores
for all eight participants on the PLS-5 are illaséd in Figures 5, 6, and 7 below.
Additionally, individual participant trajectories@ss each subtest for the PLS-5 are
displayed in Figures 8, 9, and 10, respectivelye ERpressive language subtest on the
PLS-5 yielded an overall average age equivalen@ ehonths at baseline and 29
months at follow-up. Without intervention, it waspected that participants’ expressive
language level would improve to an age equivalei@&®d months. This indicates that
overall averages on this subtest did not exceed wbiald be expected given no

intervention, and represents a 2% decrease in a@wental rate over time. On an
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individual level, however, 5 of the 7 participafds whom data was collected on this
subtest made gains from baseline to follow-up.H@rt3 of the 7 participants actually
increased their developmental rate from baselirfellow-up, with gains ranging from 2-
4 months above what was expected without interganti

On the Receptive language subtest of the PLS-E¢cipants increased from an
average age equivalence of 28 months at baselid@ toonths at follow-up. Without
intervention, it was expected that participantsemive language level would improve to
an age equivalence of 31 months. This indicataspidudicipants’ exceeded what was
expected without intervention by 2 months, repréagra 1% overall increase in
developmental rate attributable to the interventladividually, 6 of the 7 participants
for whom data was collected on the PLS-5 Receptareguage subtest made gains from
baseline to follow-up. 4 of these 7 participantualty exceeded expected scores given
their current developmental trajectory, with indival gains ranging from 2-7 months
above what was expected without intervention.

Finally, the Total Language score on the PLS-dg@ an average age
equivalence of 28 months at baseline, and 31 maitfwdlow-up. Without intervention,
it was expected that participants’ total languagyel would increase to an age
equivalence of 30 months. This indicates that pigdints’ exceeded what was expected
without intervention by 1 month, representing a d%brall increase in developmental
rate attributable to the intervention. Individualdyof the 7 participants made gains from
baseline to follow-up, and 3 of these 7 participattually increased their developmental
rate from baseline to follow-up on Total Languageh individual gains ranging from 2-

6 months above what was expected without interganti
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Figure 9. Individual participant trajectories- PLS-5 ReceptLanguage
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Figure 10.Individual participant trajectories- PLS-5 Totarguage

Social skills. Changes in the participansscial skills over time were measured
in two ways; via the Social Responsiveness Scatmrsl edition (SRS-2), and through
direct behavioral observations via the AssessmieBasic Language and Learning
Skills- Revised (ABBLS-R). The SRS-2 includes paratings of their child’s social
skills at baseline and again at follow-up. Resfdtghis norm-referenced assessment are
summarized in Table 4. Two-tailed, paired-sampésts were used to determine
significant changes in performance on this mea$iRS-2 results indicated that the
participants exhibited a significant increase inigbinteraction skills from baseline to

follow-up; t (5) = 4.415p < .01.
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The ABBLS-R utilizes a skills-tracking system tlatolves scoring children in
various skill areas using a task analysis of neggssomponents needed to complete
each skill area successfully. The current invetibgautilized specific components from
the Social Interactions portion of the ABBLS-R taserve six of the eight participants
during unstructured play during the Sprouts ddyaseline and follow-up. Observations
of each skill were scored on a 0-2 scale, with ifjgarriteria outlined for each score (i.e.,
0 = no demonstration of the skill, 1 = some denratisin of the skill, 2 = mastery of the
skill). Figure 11 below illustrates the overall gpochanges in scores over time across
each item on the ABBLS social interaction scale.a@arage, participants displayed an
observable increase in their social skills acrds&BBLS-R items in the current study.
Additionally, Figure 12 depicts the average scdoe®ach participant across all items on
the ABBLS-R Social Interactions Scale from basetméllow-up. All participants
displayed an increase in their scores on the ABBLSecial Interactions scale from
baseline to follow-up. An average increase in ssofe77 across all participants from

baseline to follow-up was observed.
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Figure 12. Individual participant scores- ABBLS Social Intetian Scale

Adaptive Functioning. Adaptive functioning skills were assessed using the
Vineland Adaptive Behavior Scales (VABS). Changesach participant’s adaptive
behavior skills over time were measured at basalmeagain at follow-up via parent
ratings. VABS rating scales were only returned frcaregivers of six of the eight
participants. Overall group results for the VAB® aummarized in Table 4. A two-
tailed, paired-sampletest was used to determine significant changesifopnance on
this measure. Results indicated that accordingtemn ratings, participants exhibited a
significant increase in adaptive functioning skitism baseline to follow-up as measured
by the VABSt (5) = -3.16,p = .02. Additionally, individual participant scorea the

VABS rating scale from baseline to follow-up arsglayed in Table 5 below. All six
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participants for whom data was collected on the \®Adsplayed improvements in their
adaptive behavior skills as indicated by their dtgad scores from baseline to follow-up.
Two of the six participants actually changed adepkevel classifications from “low” to
“moderately low” from baseline to follow-up (chiland 7), and two additional
participants changed adaptive level classificatioos “moderately low” at baseline to

“adequate” at follow-up (child 1 and 8).

Table 5.
Vineland Adaptive Behavior Composites for individuerticipants

VABS Baseline VABS Follow-up
Participant Baseline  Adaptive level  Follow-up  Adaptive level
(n=6) (standard (standard

score) score)
1 75 Moderately low 99 Adequate
2 57 Low 70 Moderately Low
3 67 Low 68 Low
5 74 Moderately Low 81 Moderately Low
7 68 Low 74 Moderately Low
8 81 Moderately Low 105 Adequate

To answer the second research questiba,children enrolled in the Sprouts
early childhood program make significant gains osasures of cognitive abilityfata
from the Mullens Scale of Early Learning were aglil. Specifically, improvements in
participant’s overall cognitive ability from bassd to follow-up were measured using the
Mullen Scales of Early Learning (MSEL). The MSElelgis an Early Learning
Composite (ELC) standard score, which is an esaérmafbverall cognitive ability. In
addition, age equivalent scores are provided foh ed four subtests: Visual Reception,

Fine Motor, Receptive Language, and Expressive bagg. Results for this standardized
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assessment are summarized in Table 4. A two-tg@ded-samplétest was used to
determine significant changes in cognitive abititser time. Results indicated that the
participants did not exhibit a significant overaltrease in cognitive ability;(7) = -.804,
p = .448. However, it is notable that 4 of the 8tiggrants scored well below the floor of
the test at baseline (standard score of 49), dahdwajh they made improvements over
time, such improvement could not be accuratelyeotdld in these participants’ standard
scores at follow-up due to how low their baseliceres were. Therefore, the above
results likely underestimate the true magnitudpasticipants’ gains in cognitive ability
over time.

Developmental trajectory comparisons were alsalaoted for the MSEL
subtests to compare expected developmental ratesand without intervention. Overall
trajectory changes for all eight participants om Yhsual Reception and Fine Motor
subtests of the MSEL are displayed in Figures IBlah Expressive and Receptive
Language trajectories are illustrated in Figuresd 2 above. Further, individual
participant trajectory data across the Visual Recamnd Fine Motor subtests are
displayed in Figures 15 and 16 below.

Overall, on the Visual Reception subtest of theB¥Sparticipants increased
from an average age equivalence of 30 months atibasto an average of 38 months at
follow-up. Without intervention, it was expectedtiparticipants’ visual reception ability
would increase to an age equivalence of 35 moiitts.indicates that participants’
exceeded what was expected without interventioB months, representing a 5% overall
increase in developmental rate attributable tartervention. At the individual level, 5

of the 8 participants for which data was colleadedhe MSEL Visual Reception subtest
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improved their developmental rate from baselinotiow-up. Those 5 participants also
increased their developmental rate from baselirfellmw-up, improving beyond what
would be expected without intervention. Individgains above what would be expected
without intervention varied considerably from 3438nths.

The Fine Motor subtest on the MSEL yielded an aye@ge equivalence of 30
months at baseline, increasing to 43 months aiviellip. Without intervention, it was
expected that participants’ fine motor skills wouldrease to an age equivalence of 35
months. This indicates that participants’ exceedbdt was expected without
intervention by 8 months, representing a 14% oVeratease in developmental rate
attributable to the intervention. At the individdavel, all 8 participants on the MSEL
Fine Motor subtest increased their developmentalfram baseline to follow-up.
Individual gains above what was expected withotériwention ranged from 5-19 months.
Please see above for trajectory results for thepee and Expressive Language

subtests on the MSEL.
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Figure 16.Individual participant trajectories- MSEL Fine Moto

To answer the third research questitges the symptom picture of autism
change following enrollment in the Sprouts prograni®o measures were used.
Specifically,changes in the participant’s autism-related symptowes time were
measured using the Autism Diagnostic Observatidre@ale (ADOS), as well as the
Childhood Autism Rating Scale, Second Edition (CABSThe ADOS is a structured
observation system that was completed by trainedugp clinicians with each participant
upon entry and again at exit of the Sprouts progretme CARS-2 was filled out by 6 of
the 8 participant’s parents at baseline and agdwllaw-up in regards to their

perceptions of their child’s display of autism syorps.
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Results for both of these standardized and nofererced assessments are
summarized in Table 4. Two-tailed, paired-sanipésts were used to determine
significant changes in performance on these measResults indicated that overall,
participants exhibited a highly significant deceeasautism symptomology from
baseline to follow-up as measured by the ADOS) = 3.802p < .01. According to
parent ratings, participants also exhibited a $icamt decrease in autism symptomology
from baseline to follow-up as measured by the CARS5) = 3.168p < .05.

At the individual level, 7 of the 8 participantehéited reductions in the overall
severity of their autism symptoms from baselinéotlmw-up as indicated by their ADOS
raw scores. One participant (child 8) changed tflaaions from “Autism” to “Autism
Spectrum” from baseline to follow-up. Figure 17d»eldisplays the individual changes

in ADOS total scores over time.
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Figure 17.Individual participant scores- ADOS Total Scones\scores)

*Note: Higher scores = higher level of impairment

The ADOS total scores are comprised of scores fsoth the communication and

social interaction sections of the ADOS modulesti€lpant’s scores on the

communication and social interaction sections ef ADOS at the individual level are

displayed in Figures 18 and 19 below. On averdggetwas a 2-point decrease in

severity level over time for all participants o ttommunication section of the ADOS.

At the individual level, 5 of the 8 participantshéited improvements in their social

communication skills from baseline to follow-up. ®©participant (child 8) changed

classifications from “Autism” to “Autism Spectrunifom baseline to follow-up. On the

social interaction section of the ADOS, there wasaerage overall decrease of 3 points
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in severity level across participants over timeth# individual level, 7 of the 8
participants increased their social interactioiskiom baseline to follow-up. Three
participants changed classifications; two from “i&ot” to “Autism Spectrum” (child 3

and child 8) and one from “Autism Spectrum” to “Niagnosis” (child 1).

14 A

12 A

10 A

Score

W Baseline

OFollow-up

1 2 3 4 5 6 7 8
Participant

Figure 18.Individual participant data- ADOS Communicatioro8#s (raw scores)

Note: *Autism cut-off = 4; Autism Spectrum cut-of2
**Higher scores = higher level of impaiemt
*»**ADOS Communication assesses childreasial communication skills
(pointing, vocalizations directed towards othestereotyped use of words or
phrases, gestures, etc)
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Figure 19.Individual participant data- ADOS Social InteractiScores (raw scores)
Note: *Autism cut-off = 7; Autism Spectrum cut-o#
** Higher scores = higher level of impaient

**ADOS social interaction section asses®ye contact, shared enjoyment, joint
attention, showing of items, etc

Additionally, individual participant scores on tBARS-2 rating scale from
baseline to follow-up are displayed in Table 6 bel€ompleted scales were received
from caregivers for six of the eight participarf.six participants for whom parent
report data was collected on the CARS-2 displagedctions in autism symptomology
as indicated by their T-scores from baseline tlm¥olup. Three of the six participants
changed symptom classifications from Mild/Moderat®daseline to Minimal at follow-

up (child 1, child 3, and child 8).
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Table 6.

CARS-2 scores (T-scores)

Participant CARS Baseline CARS

(n=6) Baseline  Classification Follow-up
(T-score) (symptom level) (T-score)

Follow-up

Classification
(symptom level)

1 45  Mild-Moderate 20 Minimal
2 63 Severe 60 Severe
3 46  Mild-Moderate 38 Minimal
5 34 Minimal 33 Minimal
7 52 Severe 48 Severe
8 41 Mild-Moderate 27 Minimal

To answer the fourth research questid ‘parents of children enrolled in the

Spouts program exhibit reduced stress levels onex while their children are enrolled

in the Sprouts progra@i parents completed self-report measures of saetse

beginning of their child’s involvement and at thede Specifically, changes in the

participants’ parents’ stress levels associateld waring for their child (n = 6) from

baseline to follow-up were measured via the Pangritress Index, fourth edition (PSI-

4). Two-tailed, paired-samptdests were used to determine significant changestowe

on this measure. Results of the parent-administetaty scalet (5) = 3.875p = .012,

indicated that there was a significant decreagarnt’s stress levels from baseline (M =

88.00, SD= 16.08) to follow-up (M = 77.33, SD =48.

To answer the fifth research questitis,the Sprouts program effectively

implementing its specified program components dlsned in the Sprouts program

manual?” measures of treatment integrity were obtained.ciBpally, treatment fidelity

ratings were collected multiple times each weekraiyed research assistants to ensure

the essential components of the Sprouts treatnregtam were being implemented as
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stated in the program manual. For each activitynga were completed in five areas:
organization/use of visuals, general teachingesgrat, communication skills, social
skills, and behavior management techniques. Eaamwas scored on a 1-5 scale
according to observed implementation level (1=mplementation, 3 = partial
implementation, 5 = full implementation). Ratinger& compiled at the end of every
month with the goal of each activity reaching aimum of 80% compliance with
manual objectives. Feedback was provided to SpsitatEmembers in monthly
meetings, and additional training/coaching of staéimbers in any identified problematic
areas occurred as necessary.

Treatment fidelity results are presented in Tabéend Table 8 below. Results
indicate that 80% or greater treatment fidelity whserved for 4 of the 8 Sprouts daily
activities (table-top, welcome circle, small grodpand 2) after initial review of fidelity
ratings in December. Upon additional staff coacland training, 80% or greater
treatment fidelity was observed for 7 of 8 actesti(all except Free Play) in March, and
all 8 activities reached an 80% or greater impletagon of program manual objectives
by the conclusion of the program in June. Intereobsr agreement was calculated for
approximately 20% of the observations completethf&eptember- June, and 81%

agreement was observed.
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Table 7.

Treatment fidelity summary for table top, welcomel€, and small group

Activity: % compliance | % compliance | % compliance
with Sprouts | with Sprouts | with Sprouts
manual manual manual
objectives objectives objectives
(Sept-Dec (Jan-Mar (Apr-June
2012) 2013) 2013)
TableTop 81% 92% 90%
Organization/Visuals 91% 100% 100%
General Teaching 86& 91% 89%
Communication 65% 94% 85%
Social Skills 81% 89% 89%
Behavior management 82% 90% 93%

Welcome Circle 83% 95% 94%
Organization/Visuals 88% 97% 97%
General Teaching 80% 95% 97%
Communication 79% 96% 96%
Social Skills 87% 93% 94%
Behavior management 83% 94% 91%

Small Group 1 81% 88% 88%
Organization/Visuals 84% 82% 79%
General Teaching 84% 92% 94%
Communication 89% 85% 85%
Social Skills 65% 83% 82%
Behavior management 86% 94% 95%

Small Group 2 87% 91% 91%
Organization/Visuals 85% 85% 86%
General Teaching 88% 94% 96%
Communication 88% 96% 89%
Social Skills 85% 91% 90%
Behavior Management 89% 88% 90%
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Table 8.

Treatment fidelity summary for music, large grosipack and free play

Activity: % compliance | % compliance | % compliance
with Sprouts | with Sprouts | with Sprouts
manual manual manual
objectives objectives objectives
(Sept-Dec (Jan-Mar (Apr-June
2012) 2013) 2013)
Music 71% 86% 91%
Organization/Visuals 90% 94% 96%
General Teaching 73% 90% 92%
Communication 61% 77% 85%
Social Skills 58% 83% 89%
Behavior management 75% 85% 92%

Large Group 71% 86% 90%
Organization/Visuals 90% 90% 92%
General Teaching 73% 90% 92%
Communication 61% 84% 85%
Social Skills 58% 85% 88%
Behavior management 75% 82% 90%

Snack 76% 83% 89%
Organization/Visuals 68% 60% 79%
General Teaching 82% 100% 97%
Communication 86% 93% 94%
Social Skills 73% 90% 83%
Behavior management 78% 70% 89%

Free Play 62% 75% 84%
Organization/Visuals 60% 76% 82%
General Teaching 63% 84% 93%
Communication 59% 78% 85%
Social Skills 57% 65% 72%
Behavior management 69% 73% 87%
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To answer the sixth research questidgés the Sprouts program demonstrate
good social validity for parents of children enead?” Measures of social validity for the
Sprouts comprehensive treatment program were ¢etldocom parents at the time of
their child’s exit from the program via the Famiyefessional Partnership Scale (FPPS).
The FFPS has parents rate their responses onsgdlébwith 1 = very dissatisfied and 5
= very satisfied. Results indicate that parents{hwere very satisfied with the services
their child was receiving from the teachers at 8tgowith the average rating for all
items falling at 4.57 or higher. Table 9 below thss parents’ responses to the FFPS.
Results indicate parents expressed high levelatifaction with the Sprouts program
and teaching staff overall. The average ratingesacitems ranged from 4.57 to 4.86,

indicating high levels of satisfaction among Spsaoairents.
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Table 9.

Family Professional Partnership Scale

Parent AVG
1 2 3 4 5 6 7 8 across
items
How satisfied are you that your child's teachers...
Provides information 5 5 4 NNA 5 5 5 5 486
Skill level 5 5 5 NNA 5 5 5 4 4.86
Level of service 5 5 5 NNA 5 5 5 4 486
Advocates 5 5 5 NA 5 4 4 4 457
Praises 5 5 5 NNA 5 5 5 4 486
Communication/ N/A
Availability 5 5 5 5 4 4 4 457
Respect 5 5 5 NA 5 5 5 4 486
Identifies
strengths/weaknesses 55 5 NA 5 5 5 4 4.86
Collaborates 5 5 5 NA 5 4 4 5 486
Discloses 5 5 4 NNA 5 4 4 5 A57
Utilizes safety procedures 5 5 5 NA 5 5 5 4 486
Avoids jargon 5 5 5 NNA 5 5 5 4 486
Confidentiality 5 5 5 NNA 5 5 5 4 486
Incorporates family N/A
values 5 5 5 5 5 5 4 4.86
Appropriate goals 5 5 5 NA 5 5 5 4 486
Dependable 5 5 5 NNA 5 5 5 4 486
Listens 5 5 5 NNA 5 5 4 4 471
Good rapport 5 5 5 NNA 5 5 4 4 A71
N/A 4.

AVG across participants 5 5 49 5 48 47 2

*Note: FPPS is scored on a 1-5 scale: 1 = vensdissfied, 2 = dissatisfied, 3 = neither,
4 = satisfied, 5 = very satisfied
*EPPS data was not collected for the parent oft#pant 4
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CHAPTER V
DISCUSSION
The current investigation examined the cogniticigive,

communicative, social and autism-related outcornesifjht children enrolled in an early
childhood intervention program for children ageethto five with autism spectrum
disorders. Additionally, measures of parent’s sttesels, the program’s treatment
fidelity, and treatment acceptability ratings watso collected. With the recent increase
in prevalence of autism (CDC, 2014), coupled witipiovements in our ability to
diagnose ASD in very young children, research anpmehensive treatment programs for
children with ASD provides a critical avenue foeidifying evidence-based intervention
packages that can be implemented to groups ofrehilch community settings. The
strength of the outcomes in this investigationeat@mined not simply in terms of
individual or group gains on standardized assessmeasures over time, but also by
changes to the long-term developmental trajectarfie¢ise children involved.

This study investigated changes in children’sl $&ilels across several areas of
development using standardized assessment measiireg,scales, and direct behavioral
observations. Measures utilized were carefullyseimobased on frequency of use in the
literature and utility in tracking changes in seower time. The current study further
aimed to comprehensively assess participants asevssal domains of functioning, thus
extending the results observed in previous studitsslimited outcome data collected.

Table 10 below illustrates comparisons in outcone@asures utilized across programs.
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SoT

Table. 10

Comparison of outcome measures used across CTMs

Program Cognitive Communicatio Adaptiv  Social Skills Autism Parent Social Treatment
n e SKills symptoms stress  Validity? fidelity?
Sprouts MSEL MSEL subtests VABS SRS-2 ADOS PSI YES- YES
ABBLS CARS-2 parents
PLS-5 items

UCLA
Lovaas  Variable
(1987) measures
Hayward Reynell VABS ADI-R (to
(2009) BSID Developmental confirm

WPPSI Language Scales diagnosis only)
LEAP
Strain & MSEL PLS-4 SSRS-2 CARS-2 YES- YES
Bovey teachers
(2011)
ESDM
Dawson MSEL VABS ADI-R
et al., ADOS
(2010)
Floortime FEAS CARS-2
TEACCH Griffith

Mental MacArthur
D’Elia development Communication VABS ADI-R PSI
(2014) Scales Developmental ADOS

(GMDS) Inventory (CDI)
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Six separate research questions were evaluatbaistudy. The first research
guestion posedpo children enrolled in the Sprouts early childrbprogram make
observable and measurable gains in the progranrgeti@d areas of communication,
social skills, and adaptive functioning that excedtht would be expected given their
current developmental trajectory?Tt was hypothesized that children in the Sprouts
program would make significant gains in these aheas baseline to follow-up as a
result of the intervention package. Results inéiddhat participants did indeed exhibit
significant increases in their receptive langudgkss social skills, and overall adaptive
functioning skills from baseline to follow-up ova©-month intervention period, above
what would be expected given their entering esemaf expected developmental
progress. In general, these results are commerswith those reported by other CTMs
in the literature (e.g., LEAP, TEACCH, ESDM, Fldore), where gains reported exceed
developmental expectations. Surprisingly, thesglar positive results have been
observed regardless of the theoretical orientaifdhe intervention program. Because
outcome measures utilized across CTMs vary widbhgct comparisons of results from
this study can be made to some (e.g., LEAP) buahdé.g., Floortime) of the programs.
Therefore, those comparisons that can be direcigemegarding the communicative,
social, and adaptive functioning gains observettiéncurrent study are outlined below,
while others are discussed more broadly.

CommunicationOverall, participants in the current study madgmigicant gains
and increased their developmental trajectories almhat would be expected without
intervention on all language measures, with mobeisofindings for receptive language

gains. The current investigation yielded an 1loB¥poverall increase in receptive
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language ability, and a 6.5-point increase in esgix@ language scores over the 9-month
intervention period. This is significantly above th-point increase that was expected in
both areas given the participants’ developmenégtdtory at baseline. These gains are
similar to those language gains observed in the negent LEAP study (Strain & Bovey,
2011), which observed an 18.5 point increase imadveeceptive language scores, and an
9.8 point increase in expressive language scotes &fyears of intervention. Similar
results were reported in the Early Start Denver él¢Dawson et al., 2010) for
participants’ MSEL language subtest scores; witepéve language increasing 17.8
points and expressive language increasing 11.@after 1 year of intervention. It is
especially notable that while the current investarayielded similar findings to other
CTMs in the literature, the Sprouts participan&ng were observed after only 9 months;
compared with 1-2 years in most studies (Dawsah. e2010; Strain & Bovey, 2011).
Gains observed in the current study are furthengthened by the use of multiple
assessment measures of communication/languageogawent that yielded similar
increases in scores and trajectories from bastif@low-up (i.e., PLS-5 and MSEL).
Additionally, the lack of trajectory data preseahte other CTMs makes it
difficult to determine if the gains observed inskqrograms represent actual increases in
participants’ developmental trajectories over timeif those gains would have been
expected after 1-2 years as a result of developherdturation. Positive increases in
Sprouts participants’ developmental trajectoriesrfibaseline to follow-up indicate that
the participants made additional gains in commuitnaability (presumably due to the
intervention) above and beyond what would be acisalifor by natural development

over time.

107

www.manaraa.com



A likely reason for the significant language gaifiserved in the current study is
that the development of language and functionalmanication skills are one of the
three areas specifically targeted for interventio8prouts. That is, communication skill
development is a target in each activity in theoBs day (i.e., opportunities to absorb
language or request for desired items are preseos®story time, music, large group
and snack) with particular emphasis on functiomahmunication goals targeted during
small group each day. Furthermore, the Sproutscpaahts receive one-on-one speech
therapy for 30 minutes two times per week, and nwriie children spend additional
one-on-one therapy time during the week targetimgtional communication skills as
well. Although communication/language developmerd stated goal of many CTMs in
the literature, the exact methods used to helpldpubese skills and exact time spent in
language-enriched activities are poorly definethany program descriptions. While it is
true that most CTMs report similar gains in thisaara lack of trajectory data and ill-
defined program goals make it difficult to attribughild gains to the intervention
package alone.

Social SkillsThe assessment of participants’ social skills vmeasured via
parent ratings and direct observation, and sigamfigains were displayed across both
measures and assessment modalities Although mals@® not include a measure of
social skills ability (i.e., UCLA model, TEACCH, EB/), the gains observed in social
skills ability in the current investigation are caoransurate with other studies of
comprehensive treatment models. Specifically, tBAR program yielded an average
increase of 28 points on participants’ social skiila the SSRS after 2 years of

intervention (Strain & Bovey, 2011). The currentdst found a statistically significant
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increase of 11.5 points on the SSRS-2, and ovgra@tmonth treatment period. It is
particularly notable that the gains from the curistndy were observed even without the
additional use of typical peers in the classroasninaLEAP. This finding is surprising
given research that cites the use of typical pagi@gents to assist children with ASD in
increasing their display of appropriate sociallskiMcGee et al., 1993; Schleien et al.,
1995). However, it is likely that the functioningyiel of the children at baseline play a
large role in their responsiveness to an intereented by a typical peer. That is, children
with ASD need to acquire certain entry-level skfils., imitation, joint attention,
increased levels of engagement) before they wilefiefrom more advanced interactions
with peers. Although subject to individual variatyil it appears likely that the children in
the current study acquired these basic skills twercourse of the intervention period,
which accounted for the significant gains repofiggarents on the SRS-2 and the
increased scores in the ABBLS observational dditéhia despite not having exposure to
typical peers. In the current study, it is als@lkthat participants who mastered these
entry-level skills served as peer models and playetle in the increased social
development of the participants who exhibited lolegels of social skills.

The current investigation further extends previmsearch on CTMs with the
additional use of direct observations of particigasocial skills ability during
intervention times, which helps to strengthen thkdity of the parent ratings on the
SRS-2, and also circumvents any bias introduceetlying solely on the use of parent
ratings scales. Specifically, the use of spediéms from the ABBLS enabled trained
research assistants to observe child behavioragluriervention times and code changes

in pro-social child behaviors from baseline todaltup. Results indicated participants
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displayed increases in their social skills throughsiructured play times during the
Sprouts day. Direct observations of child behainaegards to social skills have only
been completed in one other known CTM to date.€etdPATA for Toddlers is a CTM
for very young children at-risk for ASD from birtb age 3 (Boulware, Schwartz,
Sandall, & McBride, 2006). This CTM utilizes the #e&ssment, Evaluation, and
Programming System for Infants and Children (AERS)siterion-referenced and
curriculum-based observational assessment measwyeinilar to the ABBLS. That is,
children are scored on specific items across varamyelopmental areas with a 0 (does
not pass), 1 (inconsistent performance), or 2 gsmsensistently). Future studies should
consider the use of more direct observations dfldlehaviors when examining changes
in social skills and pro-social behaviors, whichyrba more reliable and valid than the
use of parent ratings alone because it involvesliteet coding of observable behaviors.
Adaptive functioningSignificant gains in overall adaptive functioningjlay
were observed in the current study via parent tepothe VABS, and participants
yielded an average increase on 12.5 points froralin&sto follow-up. These impressive
results mirror some gains described in the liteggtprimarily in intensive behavioral
interventions with young children (e.g., Haywar@09). For example, participants
receiving intensive ABA therapy (approximately 3fubs per week) based on the UCLA
young autism project model (Lovaas et al., 198&pldiyed a 6.1 increase in adaptive
functioning skills as measured by the VABS aftee gear of intervention (Hayward,
2009). Surprisingly, however, the gains notechmabove study, as well as the current
investigation, are significantly greater than thadaptive functioning results found in

other CTMs. That is, Dawson and colleagues didindtsignificant increases in
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children’s adaptive skills using the VABS, and atiyiobserved a 3.5-point decrease in
adaptive functioning skills after 1 year of the B&Pprogram (2010). Furthermore, a
recent meta-analysis of the effects of the TEACCGbtlel found negligible treatment
effects on participants’ adaptive behavioral repiegs measured via the VABS when
results were combined across 13 studies using B#&CTH model of intervention
(Virues-Ortega, 2013). In addition, adaptive fuanthg gains are not even reported in
published LEAP or Floortime results, and this ateas not seem to be a direct focus of
these CTMs.

A likely reason for the greater adaptive gainseobsd in the Sprouts program
compared with others is the program’s specific foon developing independence and
functional skills. Increasing participant’s indegent functioning skills (e.g., toileting,
dressing, feeding oneself, and following directjassone of the three main goals of
Sprouts as outlined in the program manual. As watimmunication skills, these skills are
also specifically targeted throughout the Sproaig (@e., fostering independence by
providing multiple opportunities for children togmtice these skills, and utilizing least-
to-most prompting procedures to assist with sudaesempletion of adaptive tasks as
necessary). In contrast, UCLA programs utilizesgmte-trial training method to teach
self-help skills, which may make it more difficéiitr a child to generalize outside of
treatment or trial-based sessions (i.e., Haywad@92Lovaas, 1987). Neither ESDM nor
TEACCH mention a specific focus on developing anauskills in their program
descriptions, so it is unclear how adaptive fungtig skills are addressed, if at all
(Dawson et al., 2010; D’Elia, 2014). Therefore, ddaptive functioning gains observed

in the current investigation should be considerdzstantial, and the structure,
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curriculum, and focus on the development of indeleee and functional skills in the
Sprouts program clearly lends itself to positivieimention effects on participants’
adaptive functioning ability.

For the second research questitido children enrolled in the Sprouts early
childhood program make significant gains on measwafecognitive ability?”It was
hypothesized that participants would exhibit oniyjdnto moderate cognitive gains as
measured by the MSEL from baseline to follow-upisThypothesis was made because
previous studies that have reported large gaih® imave done so after 2 years of an
intervention package, whereas the current study gpanned 9 months, and as such, less
significant cognitive gains were expectethis hypothesis was confirmed, in that results
of the current investigation found significant cgas in cognitive ability on the age-
equivalent subtest scores on the MSEL. Howevegdliindings are mitigated due to the
fact that minimal changes were observed in stansleotes over time. Specifically, a 4-
point increase in overall IQ from baseline to faltop was observed for the participants
in the Sprouts program. Although these finding$edifrom previous studies that found
more significant increases in participants’ IQ ssofrom baseline to follow-up (up to 20
points) (Dawson et al., 2010; Hayward 2009; Lovd&a87), the results of the current
investigation are similar to those found in the L[EEAo0del (Strain & Bovey, 2011) and
the Children’s Toddler School, a CTM for childreittwASD under the age of 3
(Stahmer & Ingersoll, 2004), both of which obsermeare modest gains in 1Q over time;
9 points and 7 points from baseline to follow-wgspectively.

One reason for this result could be that the M&B&ims are for typical

development, and the current study found floor@#féor many participants, which may
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have limited our ability to detect more significaftects on cognitive ability over time.
Further, of those CTMs that reported more signifidacreases in IQ over time, many
were reported after two full years of interventiand most were strictly behavioral in
nature and of high intensity; involving more thaht®urs per week of the intervention
package (Dawson et al., 2010; Hayward 2009; LovE287). In addition, some also
utilized different outcome measures at baselinefat@w-up (i.e, Lovaas, 1987), which
limit the validity of the findings.

Still, Sprouts participants did increase theirelepmental rate across all four
subtests of the MSEL as indicated by positive ckang their developmental trajectories
over time. This means participants in the curreatieation made more gains in cognitive
ability with intervention than would have been exted to occur naturally over time with
maturation effects.

For the third research questiomdes the symptom picture of autism change
following enrollment in the Sprouts programi?’was hypothesized that children in the
Sprouts program would demonstrate reductions ier#gof autism symptoms over
time. The results confirmed this hypothesis, amtiggpants in the Sprouts program
displayed significant decreases in autism symptomobfter 9 months of intervention,
as evidenced by both parent ratings (CARS-2) arettlassessment of child behavior
(ADOS), which strengthens the validity of the fings. Specifically, 7 of the 8
participants exhibited statistically significantitetions in the overall severity of their
autism symptoms from baseline to follow-up as iatkd by their ADOS raw scores. One
participant (child 8) actually changed classifioas from “Autism” to “Autism

Spectrum” from baseline to follow-up. Further, @ the six participants for whom
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data was collected on the CARS-2 changed classditafrom Mild/Moderate at
baseline to Minimal at follow-up (child 1, child &d child 8). These results are
commensurate with several published studies on C(Ilggaas et al., 1987, Dawson et
al., 2010, Pajareya & Nopmaneejumruslers, 201hr¢a & Ingersoll, 2004; Strain &
Bovey, 2011) that cited similar improvements intjggrants’ autism symptomology
following early intervention services. However,gshaesults are not without certain
caveats or methodological limitations.

In terms of long-term changes in diagnostic catiegosimilar results have been
reported for the Early Start Denver Model aftere2ng of intervention (Dawson et al.,
2010). However, in these results, changes in distgnseverity were not reflected in
significant differences in the ADOS severity scosthey were in the current
investigation. More specifically, although the diagtic label may have changed for
some children (i.e., “autism” to “autism spectrunfje overall change in scores from
baseline to follow-up was not significant. Simifardings were observed in a recent
study investigating the effectiveness of the TEAC@bUel; the results in regard to
autism severity level showed no significant grobprges, yet a significant difference
was observed for ADOS diagnostic classificatioreldlias et al., 2014). The
interesting pattern of results observed in thegestudies appears to suggest that these
children’s scores at baseline were likely bordethmgdiagnostic distinction between
“autism” and “autism spectrum,” or “autism spectfuand “no diagnosis.” Thus,
participants would not have to improve many pofras baseline to follow-up to change
diagnostic classifications, and as such, theiral/differences in scores were not

significant.
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Although studies of the UCLA Young Autism Projégpically cite improvements
or “recovery” in autism symptoms at follow-up; stgingly, these studies do not include
measures of autism symptoms as part of their assegdattery. That is, Lovaas (1987)
utilized school placement and 1Q as indicatorshoke participants who “recovered” after
2 years of treatment, however no diagnostic autissessments were conducted.
Furthermore, previous research has suggestechinaidgest indicator of a child’s
school placement tends to be communication alfisyes & Ho, 1997; White et al.,
2007), so clearly the use of school placement asdicator of autism “recovery” is not
an accurate depiction of diagnostic changes or symgmprovement.

Similarly, a more recent investigation of the UCKAung Autism Project
utilized The Autism Diagnostic Interview—Revisedd{A-R: Lord et al., 1994) to confirm
the diagnosis of autism for each participant, haveutism symptoms were not directly
assessed at follow-up, and 1Q and adaptive skiisevthe primary outcome measures
utilized (Hayward et al., 2009).

In addition to overall reductions in autism symmpteeverity as measured by the
ADOS, the current investigation also yielded a sigant 10-point reduction in autism
symptom severity on the CARS-2 from baseline tfelup according to parent ratings.
Other programs including LEAP (Strain & Bovey, 2Dahd DIR/Floortime (Pajareya &
Nopmaneejumruslers, 2012) similarly reported reidastin autism severity on the
CARS-2 following intervention, albeit with slightlgss impressive results (6 points, and
2.9 points, respectively). However, it is notalblattunlike the Sprouts program, these
other outcome studies did not include any additiobaervational measures of autism

symptom severity (such as the ADOS).
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There could be several possible reasons for thabikty in autism symptom
reduction observed across CTMs in the literatummst,Fchild symptom severity level at
baseline likely plays a role, as well as the spesifmptom areas in which participants
score the lowest. For example, children who arbaldsut struggle more with social
interactions will have little to improve upon orsassments such as the ADOS or CARS-
2, and therefore score changes from baseline flmrfalp may be minimal. In contrast, if
participants have limited communication skills, pptay/social skills, and engage in
high levels of stereotyped behaviors at basellmretis much more room for
improvement across these three areas- all of wanielmeasured on the ADOS and
CARS-2. Future studies should consider more irttdepaluations of the child
characteristics at baseline that may lead to greaies over time. This topic is discussed
in additional detail below und&hild factors.

Second, the specific goals targeted for treatnme@ach CTM likely play a large
role in observed improvements in autism symptomploger time. For example, those
programs that are developmental in nature (e.dONES-loortime) tend to focus more on
early play skills and securing positive interactidretween parent and child. As such,
children are likely to display more improvementsatial engagement over time, but
independent communication skills may not yieldaagé of improvements as they would
in a more behaviorally-based model (e.g., UCLA, EBAvhere communication skills
may be systematically targeted and shaped up thrtheguse of discrete-trial
procedures. That being said, the positive and fsogimit reductions in autism
symptomology noted in the current study may beé¢selt of the use of blended, or

eclectic, intervention strategies that attemptespiecifically target the reduction of
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autism symptoms through the use of both developafigifocused (i.e., naturalistic
teaching) and behavioral methods (i.e., discrééttaining formats). Although
previous research has suggested that early ineebsivavioral models may lead to the
greatest child gains (i.e, Eikeseth et al., 2003\Brd et al., 2005), as mentioned above
these behavioral models did not directly assesstanges in autism symptomology in
their outcome measures.

In reference to the fourth research questi@a parents of children enrolled in
the Spouts program exhibit reduced stress levads ttime?” It was hypothesized that
parents would demonstrate decreased stress lexaisime as evidenced by significant
decreases in scores on the PSI. This hypothesisavdismed, as results of the current
study yielded a significant decrease in parensstlevels on the PSI from baseline to
follow-up. This finding is most commensurate withdies on the effectiveness of the
TEACCH model, (Elias et al., 2014; Welterlin et &012) which similarly found that
parents of children in the TEACCH program expereghdecreased stress over time
following their children’s participation in TEACCHLEAP studies, Floortime studies,
and the Early Start Denver Model do not report loanges to parent stress levels over
time, even though parent components are includdaeise intervention packages, and for
some, parents are directly involved in the intet@mimplementation process.

This outcome points to several possible causabfacThat is, the parents of
children in the Sprouts program participated in kiyparent support groups and met
with Sprouts teachers regularly to discuss childlgiantervention plans, share data on
outcomes, and bring up any questions they may tegaading autism or their child’s

treatment. As higher levels of parental stress leen found in the parents of young
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children with autism compared with other disal@ftiEstes et al. 2009), it appears
beneficial for parents to be not only involved meirvention strategies to help their
children with ASD, but to have access to amplea@ipport. Research has shown that
adequate social support and active coping styles haen identified and associated with
positive family functioning (Gabriels, 2001). Oumdings on parental stress levels may
also suggest that parenting stress may be a k&y facdetermining the effectiveness of
early interventions for children with ASD. That isis possible that higher levels of
parenting stress may have an adverse impact ath@hitcomes. Previous research
provides some support for this claim (e.g., Osbetra., 2008; Robbins et al., 1991),
with results of one study indicating that high lisvef parenting stress counteracted the
effectiveness of the early intervention packageb(@se et al., 2008). Similarly, Robbins
and colleagues (1991) noted a strong relationshiiywden mother-reported stress levels
and child progress after 12 months in a family+oeel program. Therefore, the reduced
stress levels displayed by the Sprouts parentstowermay have, in fact, played a part in
maximizing the observed positive child outcomes.

Given that parenting stress seems to be relatelilsb outcomes, it is also
important to note that in many CTMs, parents mayhawe the opportunity to gain social
support from other parents due to the more indafided nature of parent-staff
interactions. That is, the weekly parent suppastgrprovided in Sprouts supplies
parents with essential social support that resesuglgests may help alleviate stress
levels. Specifically, previous research on thesstievels of parents with children with
ASD has found that social support contributes teelolevels of maternal stress (Krauss,

1993), and is related to fewer depressive symptmdshappier marriages (Bristol,
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1984). Further, mothers have consistently citedrmfl support (i.e., family and friends)
as more beneficial than formal support (i.e., psy@gical care), and have rated the most
important sources of informal support as spousdso#imer parents of children with
disabilities (Boyd, 2002; Bristol, 1984; Dyson, T9¥rauss, 1993). In addition, in a
review of studies examining the relationship betwstess and social support for
mothers of children with ASD, Boyd (2002) notedtttiee most pervasive finding in the
literature was the benefit mothers described froming parental support groups.

Based on the information noted above, and theedses in parental stress levels
noted in the current study, the use of parentirggstas an outcome variable should be
taken into account when designing early interverstifor ASD. It would clearly benefit
more early intervention models to include a pasepport group component, along with
a measure for assessing changes in stress leverlsie. This is especially important
when it is further noted that many CTMs claim tolide a parent component (e.g.,
Project DATA, LEAP) and many have parents implemetgrvention techniques, but
few actually operationalize goals or attempt takrparent outcomes over time.

For the fifth research questiohs the Sprouts program effectively implementing
its specified program components as outlined inSpeouts program manual 4t was
hypothesized thahe Sprouts program would maintain high levelsroigpam fidelity
over time, and would meet the goal of reaching 89%ll program components
implemented as measured by the frequent complefitneatment fidelity observation
scalesThe results supported our hypothesis, and the 8ppragram was able to reach
80% or greater treatment fidelity across severigifteactivities implemented during

Sprouts after 6 months of intervention, and alhegytivities were able to reach 80% or
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greater by the end of the 9-month interventionqeeriFurthermore, it is notable that
integrity ratings were relatively high early ontire intervention period; securing ratings
above 70% for 7 of the 8 daily activities after flist 3 months. This finding is
exceptional when compared to the very limited ant®woh previous research that
demonstrated that teachers must implement LEARtfleast 2 years to find the most
robust treatment effects (Strain & Bovey, 2011 xtker, fidelity ratings for the LEAP
program were only at 53% after 1 full year of treaht implementation. Our findings
gain even more support when it is noted that tleeati study utilized a fidelity scale that
was loosely based on the one implemented in preMi@®@AP and TEACCH studies.

A more recent study examined the effects of ftgledn child outcomes after
implementation of the Strategies for Teaching basedutism Research program
(STAR). STAR is an ABA-based intervention packaug focuses on discrete trial
training (Mandell et al., 2013). Over an 8-montharspf intervention, teachers were
observed for 30 minutes once per month. Resulisatet] that fidelity of intervention
implementation reached only 57% after 8 monthsh@lgh child outcomes were
generally positive, lack of adequate treatmentlifigldata suggests that results were not
attributable to the intervention package.

It is believed that the success of the Sproutgrara in reaching 80% or more
fidelity after only 9 months may stem from a condtian of the frequency of fidelity
observations conducted, as well as the qualityfeagpiency of feedback and training
provided to staff. That is, during the current istigation, trained and reliable research
assistants collected data on the fidelity of imptatation of the Sprouts program (as

outlined in the program manual) 4-5 days per waeal, across various daily activities.
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More specifically, almost 140 fidelity observationsre completed over the course of the
9—month intervention period, with results beingateld and summarized for the staff,
presented at monthly staff meetings, and correspgridedback given to staff each
month. This is compared to only one observatiompanth conducted for the previous
studies that have reported on fidelity data (Huire.e2011; Mandell et al., 2013; Strain
& Bovey, 2011). The knowledge that fidelity obsdiwas were being completed so
frequently may have served as a prompt to stadfiteere to the program manual
objectives more consistently throughout intervamiraplementation. Although the
resources required to complete a more frequentsbhef fidelity observations may be
a concern for some programs, the benefits outwibigltosts when it is considered that
fidelity will likely be reached after a shorter pt of treatment, thus allowing child
outcomes to be considered valid because the prograeing implemented as stated.

Overall, the use of fidelity measures in previoadyeintervention studies has
been quite limited. Clearly, the use of these messsiends further support to the positive
child outcomes observed, and allows more soundigsions to be made regarding the
effectiveness of the treatment package. It is renended that further research on CTMs
both include and report measures of treatmentifidel

For the final research questidoes the Sprouts program demonstrate good
social validity for parents of children enrolled™ was hypothesized that parents will
have favorable ratings of their experiences withirthhild’s participation in the Sprouts
program. Findings were consistent with this hypsitheas results demonstrated high
social validity as evidenced by parent report anRERPS regarding their satisfaction with

the Sprouts teachers and general Sprouts progamitgies. Parents indicated high
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levels of satisfaction with both the Sprouts teastad program overall. This finding is
similar to those reported in the literature (LEAEEACCH), which also reported high
levels of parent satisfaction with the interventpatkage. However, previous research
has suggested the possibility that parents wouéhray intervention package as
acceptable: in a comparison of an ABA-based andJEKH models, results indicated
that teachers and parents rated the acceptalilitgtb models high, and showed no clear
preference for the intervention components asstiaith either the ABA model or the
TEACCH model. Furthermore, it was the treatment gponents that were determined to
be inherent within both the ABA and TEACCH approaskhat were rated as more
socially valid than those from either approach al@@allahan et al., 2010). Therefore, it
appears that parents may be most satisfied withdke tenets present in most early
intervention programs; ensuring teachers are kraydable, experienced, qualified in
autism, the use of evidence-based practices, #efustructured and specific curricula
that target multiple areas of functioning, and ofkeisual materials and specialized
strategies to teach new skills.

Additionally, it is also possible that the highced validity ratings by parents are
related to perceived positive outcomes in theildéhifunctioning level over time. As
noted above, parents rated significant increas#sein child’s adaptive functioning
skills, social skills, and autism symptoms as alted the Sprouts intervention package.
As the use of a measure of social validity has delgn included in very few other
investigations of the effectiveness of CTMs, ihécessary for future research to also
include a measure of social validity, which highligithe importance of intervention

acceptability.
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Of particular interest when evaluating CTMs fougg children with ASD are
those specific factors that may affect child outespeither negatively or positively. The
current study sheds light on some of these issgerding both child factors and
treatment factors, and these are discussed below.

Child factors.In the current study, although significant gaingevebserved
overall, individual child outcomes varied. Spezafiy, all participants made gains in
social skills, adaptive functioning skills, anddimotor skills. Seven of the eight children
increased their developmental rate over time iepage language ability, seven of the
eight decreased their display of autism symptompotoger time, five of the eight
increased their developmental rate in expressivguage ability, and five of the eight
increased their developmental rate in visual reoagKkills.

That being said, there was one participant whandicexhibit gains in the
majority of domains assessed (child 7). Gainsweat observed for this participant- in
the areas of social skills, adaptive functioning] ine motor- tended to be minimal, and
in some cases, this participant exhibited loweresat follow-up than were observed at
baseline, suggesting possible regression in ski#tllover time.

Outcome variability such as that observed in tmeent study has actually been
frequently reported in early intervention resegely., Lovaas, 1987; McClannahan &
Krantz, 1994; Olley, Robbins, & Morelli-Robbins,9® Weiss, 1999). For example, of
the 19 children in Lovaas’s (1987) seminal studyy® made significant progress. Little
information exists on the other 10 children or teéasons for their poor outcomes. In fact,
there currently exists very little insight in thiefature as to why some children do not

respond favorably to early intervention.
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One investigation attempted to identify child “files” of responders and non-
responders to early intensive behavioral intenoen{Eherer & Schreibman, 2005).
Results indicated thahildren with the most favorable treatment outcoedsbited a
moderate-to-high interest in toys, were toleraramdther person in close proximity to
them, had low-to-moderate rates of nonverbal gatitdatory behavior, and had
moderate-to-high rates of verbal behavior at baselChildren with the least favorable
treatment outcomes exhibited very low rates oftlay, approach behaviors, and verbal
behaviors at baseline. They further exhibited mbdsdss of avoidant behavior and
nonverbal self-stimulatory behavior at intake. Aretstudy examining predictors of
child development over time in children with ASDufa that those children who had
better toy play skills and imitation ability at agecquired communication and language
skills at a faster rate than those with less deetldoy play and deferred imitation skills
(Toth, Munson, Meltzoff, & Dawson, 2006).

These studies suggest that there exists an inmpdsiarter set” of skills that
likely set the stage for future development in ety of areas. For example, in order to
exhibit imitation skills, a child must child actiyeattend to the immediate environment,
observe the events and actions taking place, gq@oduce these events and socially-
mediated actions at a later time. There must atsarbactive interest in people and/or
things, representational thinking (forming and sipia mental representation), intact
recall memory (calling up that representation kter time), and both cognitive and
motor planning skills in order to reproduce theatbr event (Toth, Munson, Meltzoff,
& Dawson, 2006). Unfortunately, the developmentogfplay, joint attention, and

imitation skills are not the direct focus of mostprehensive treatment models. Future
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research should continue to explore those variadesciated with children who are
“non-responders” to treatment, as results may rapertant implications for the future
of early intervention.

Although individual variability was observed acsqmarticipants, in general,
children who exhibited higher levels of autism syomps at baseline appeared to make
more gains over time (as evidenced by CARS and AB€x®es), compared to their
counterparts with less severe baseline symptomoksigiyough the majority of findings
examining the relationship between cognitive ap#ihd treatment progress suggest a
positive correlation between intelligence and pesgr (e.g., Eikeseth et al., 2002, 2007;
Hayward, Gale, & Eikeseth, 2009; Sallows & Grau@@d5), a recent investigation
found that children enrolled in TEACCH classroomgwower cognitive ability at
baseline showed more improvement in autism sevienil over time, compared to those
children with higher cognitive ability at baselifi@oyd et al., 2014).

It is possible that the findings in the curretidy could be attributable to children
with lower cognitive abilities likely having morewgere deficits across several areas of
functioning (social skills, language, autism synmp$) and thus more room for
improvement. It may also suggest that some of tive@@nmental, curricular, and
behavioral supports used in the Sprouts programmare beneficial to children with
greater cognitive impairments. For example, theo&grprogram makes frequent use of
visual supports and strategies (i.e., PECS, vistladules), which may assist lower
functioning children in being able to have greaeress the curriculum and communicate
with teachers and peers. Furthermore, the Sproatgam aims to individualize its

programming as much as possible, which may resgteater attention and focus for
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those lower functioning children than in other peogs who ascribe to a more “one size
fits all” treatment. In a similar fashion, TEACClHes to organize the physical
environment in a way that is consistent with thedseof the child (e.g., minimizing
possible distractions), including the use of vis@iedules of daily routines and visual
materials, which may explain the commensurate testiserved across studies.

Furthermore, age did not seem to be a moderatmurievaluation; that is, those
children who were younger at baseline did not resrly make more gains than those
who were older. This finding is generally suppdry research that found age at intake
predicted neither treatment outcome nor gainseiattnent (Hayward 2009). Similar
findings have been reported by Eikeseth and calles¢2002; 2007) and Lovaas and
Smith (1988). Findings from a recent meta-analg6iBEACCH studies suggest that
intervention effects are more variable at younggr, and gains may actually depend
more on functioning level at baseline rather thg@ @/irues-Ortega, 2013).

Treatment factorsThe results presented in the current investigaieneven
more impressive when the intensity of the interi@nis considered. That is, at 13 hours
per week, the Sprouts program itself is only comi®d semi-intensive. Many strictly
behavioral programs posit that greater gains asemied when treatment intensity is high
(greater than 30 hours per week), however themeuish variability in the literature
regarding this topic. That is, some studies haggested that the number of treatment
hours per week does not correlate with outcomesline outcome in question is an IQ
score (e.g., Luiselli et al., 2000). With the exoap of the UCLA treatment programs,
most of the branded CTMs described herein (e.gAR,EESDM, Floortime) are

considered semi-intensive, and provide 12-20 hofinstervention per week. These
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studies all cited improvements in children overdiragardless of the number of
treatment hours per week. In contrast, recent aathe effectiveness of TEACCH (Elias
et al., 2014) indicate that very low intensity mvention (4 hours per week) may not be
sufficient to observe differences between intenoengroups and control groups. Thus, it
appears likely that there is a specific dose-respaoelationship that peaks at a certain
point of intervention intensity; however researes hot yet identified the level of
intensity at which optimal outcomes are observed.

Treatment packagé&.he current treatment package utilized behavieeiiques
within a developmental framework to provide indivadized services to the children
enrolled in Sprouts. The observed effectiveneghisf‘eclectic” treatment package
indicates that eclectic models are capable of prioduobservable gains in a variety of
skills. Although strictly behavioral models haveehdavored in the literature and have
been shown in a few studies to surpass more eclecidels (e.g., Eikeseth, 2007), the
outcome data from the Sprouts early childhood mnogsuggest that the use of an
eclectic model of intervention does not impededcthilogress. In fact, based on the
evidence reviewed above, it appears as thoughpgreus model is particularly well-
suited to address those areas in which other moakysbe lacking (i.e. lack of overall
decreases in autism symptomology, lack of adatilegains). Although the majority
of early intervention outcome projects have focusedhe use of a single technique, such
as ABA (e.g., Lovaas, 1987), naturalistic/play-lwhsEaching (McGee et al., 1999;
McGee et al., 2000), or Floortime (Greenspan & Wgid998), it appears more practical
to integrate and individualize various evidenceedastervention techniques. This is

further beneficial when one considers that eclgmtograms are more likely to be
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implemented in community-based settings. That beaid, few studies have actually
examined the efficacy of integrating best-practieatment methods (e.g., Jacobson &
Mulick, 2000). The current research on the Sprputgram provides some evidence that
a combination of treatment techniques found toffectve, and designed with the best
fit for the child and family in mind, leads to ptige outcomes for children with ASD.
This has significant implications for real-worldgigations and replications of the
Sprouts program in community-based settings.

Research to practicdhe need to span the gap between treatments dedeiop
highly controlled research settings and servicdiseted in community settings has been
identified as a critical area by the National Ingg of Mental Health (Report of the
National Advisory Mental Health Council’s Behavihra000; Report of the National
Advisory Mental Health Council’s Clinical, 1999)h& current study helps to bridge the
gap between research and practice by showing tmainaialized early intervention
program with an eclectic treatment package and-gaemsive level of treatment can be
effective in improving the outcomes for enrolledldten across a wide variety of
developmental areas in a relatively short periotinoé (9 months). Furthermore, the high
level of integrity observed in the current studglicates that the Sprouts program may
more easily lend itself to effective implementatiespecially when compared with
fidelity data of other programs, which took up tgears to reach acceptable integrity
levels (LEAP), or never reached acceptable [e\&IAR). Although mimicking the
integrity model utilized by the current study wouétjuire more resources (i.e., frequent
integrity observations by trained observers), thedfits much outweigh the costs when

one considers the more immediate effects on chitdaanes and increases in
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developmental trajectories observed when an inteive package is delivered with high
integrity.
General conclusions and consider ations

Based on the results presented herein, the Spgroagsam appears to be an
effective early intervention program for increasatgld gains in receptive
communication, social skills, adaptive functionsiglls, and reducing autism-specific
symptomology over time. Particularly, while enrdli@ the Sprouts program, all
participants made gains in social skills, adaptirectioning skills, and fine motor skills.
Seven of the eight children increased their devakaqtal rate over time in receptive
language ability, seven of the eight decreased thgplay of autism symptomology over
time, five of the eight increased their developrakrdte in expressive language ability,
and five of the eight increased their developmernatia in visual reception skills; all
demonstrated by their performance on standardigeglsaments, direct observations of
behaviors, and parent report.

These data show that the Sprouts program was@hblgp the majority of
enrolled children achieve meaningful outcomes riadskills, receptive language,
cognitive development, and adaptive skills in atieely short period of time (9 months).
Compared to other early intervention CTMs, Sprgatgicipants made similar gains in
certain areas (i.e., communication and socialskiind exceeded or extended the gains
made in others (i.e., autism symptoms, adaptivetioning, parent stress levels,
treatment fidelity ratings), but were less impreesn cognitive gains. Overall, the
Sprouts program presents a more comprehensive@iafiechild gains and corresponding

changes in developmental trajectories after 9 nwatlintervention than any other
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published CTM to date. Many previous studies of GTiMilize and report on only a few
select outcome variables (e.g., cognitive abibiyaptive functioning and language
skills), while the current study combined all thgsesented in the literature to present a
more complete picture of participant gains acres®ial areas of functioning.

Similarly, the current study extended those redolisd in previous published
literature on CTMs through its use of multiples sw@as of the same construct. That is,
the current investigation utilized multiple measuoé both expressive and receptive
language ability (MSEL and PLS-5), as well as daskdls (SSRS-2 and ABBLS), and
autism symptomology (CARS-2 and ADOS). This lendshier support and validity to
those gains observed across both assessments (wérielsimilar in magnitude), and the
use of direct observations of child behavior in samssessments further strengthens
parent or teacher reports of similar gains.

In addition, parents of child participants repdréedecrease in their own stress
levels following their child’s enroliment in theggram, and additionally reported high
levels of social validity in regards to the Sproptsgramming and teachers. Finally, the
current study is one of only three known CTM outeostudies to include and consider
treatment fidelity data, and is the first to dentoatte that the program was able to reach
80% fidelity in intervention implementation afteist 6 months. This has important
implications for future replication and practicedandicates that although it may require
more time and resources up front, conducting mmaguient fidelity observations and
feedback to staff appears to lead to higher levkistervention integrity in a shorter

period of time. Overall, the current data suggeat the Sprouts program accelerates
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overall child development in several areas andlimagotential to be a viable model of
service delivery for young children with ASD aneithfamilies.
Limitations and futuredirections

Although the gains displayed by participants decbin the Sprouts
comprehensive treatment model are undoubtedly rosthy it is important to
acknowledge several methodological limitationshis study. First, this is a program
evaluation with data from a small sample of pgpaaits, which limits the generalizability
of our findings. In addition, there was no congobdup for our study. Although positive
changes in developmental trajectories were notbalfmg intervention, we cannot say
definitively whether this group of eight childrentiwvASD would have made similar
gains without intervention or with a different intention. Common sense and clinical
experience will lead most readers to suggest thab areatment condition” would not be
an ethical or legal option for these children, Without an experimental design gains
cannot be solely attributed to the interventionkage alone. Similarly, some participants
were enrolled in additional therapy hours whileatting Sprouts, and all attended a
public school early childhood placement, so itiffiallt to proclaim that the observed
gains were a result of the Sprouts interventiorkpge alone.

Moreover, given that the Sprouts program is aaaid model that contains
several elements (i.e., ABA techniques, developaigrdrspective, 1:1 therapy, social
skills training, parent training and support) sitdifficult to determine which exact
components were responsible or necessary for ildrafs gains. In all probability, it is
likely that the combination of these elements dbated to the children’s progress. This

claim is supported by recent research that fouatttto groups of children made similar
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gains while enrolled in completely different compeasive treatment programs; LEAP
and TEACCH (Odom, 2014). However, further reseandhis area is warranted to
determine if any specific components of CTMs tleail to greater child gains can be
isolated.

Although quite comprehensive in nature, our agsessbattery was lacking a
measure of participants’ behavioral difficultiediish presents another possible
limitation. Our study did not directly assess papi@nt’'s behavior difficulties nor report
on improvements in these problems over time. Gihiahthe Sprouts intervention
package includes the use of behavioral managememigues as necessary, it may be
important to further identify behavioral difficuds, specific behavioral interventions
utilized, and child behavioral outcomes to moregdighly assess outcomes of the
intervention in future investigations/replications.

Future studies investigating the effectiveness D8 for children with ASD
should consider several areas of evaluation. Firstliterature is lacking in long-term
follow-up studies to assess whether these childraimtain their initial gains as they get
older. Initial findings on this matter tend to ylelisappointing or unclear findings; a
follow-up study on children enrolled in the Childie Toddler School from age 2-3
indicated that autism symptomology and autism diags remained stable over time, and
social skills remained a weakness across the 28rehiwho ranged from age 4-12 at
time of follow-up (Akshoomoff et al., 2010). Whetttae children in the current study
will sustain their gains over a longer term is mportant question that will require
follow-up study. One year follow-up data on the axdlof Sprouts participants described

in this investigation is currently being collected.
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In addition, future studies should attempt to neimibroad assessment battery
such as the one utilized in the current investiggatas a more comprehensive picture of
child gains over time lends more support and viglithie efficacy of the intervention
package. Similarly, the use of treatment fidelitgasures should be an integral part of
any early intervention program. Finally, althoughtial research has found negligible
differences between the various types of CTMs (bienal, developmental, eclectic),
further investigations in this area are warranted should attempt to isolate
characteristics of these programs to see whichaagpeée most effective.

Outcomes of the current investigation provideiprglary support for the use of
an “eclectic model” that combines techniques fromdifferent theoretical approaches of
other CTMs to more comprehensively target chilccootes. Therefore, it may not be
that one program’s techniques or theoretical vienigs better than another, but rather it
is the unique blend of those components pulled finautiple early intervention programs
and applied to treatment using an individualizexspective that is the true key to
increasing developmental trajectories over time, iamproving positive outcomes for

young children with ASD.
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Rationale

The Sprouts program is a semi-intensive, therapeutic early
intervention service for children ages 3-5 that present with a diagnosis
of an Autism Spectrum Disorder (ASD). The Sprouts program arose
from the need to provide more intensive services to the growing
numbers of young children in the Bloomington-Normal community
diagnosed with ASD. Since research indicates that intensive early
intervention is the most effective way to see significant gains in young
children’s skill development, the need for an early childhood program
specifically for children with ASD was evident. Since its inception in
Summer 2008, Sprouts has grown and evolved into a multi-disciplinary
program that provides comprehensive, individualized, and evidence-
based treatment to young children with autism spectrum disorders.

Theoretical framework

The Sprouts program is based on a combination of behavioral
principles administered within a developmental approach to treatment.

Research findings demonstrate that behaviorally-based early childhood
intervention programs can positively impact the long-term
developmental trajectories of young children with ASD. Sprouts
employs primarily only those research-based practices listed as
“Established” in the National Standards Project (NAC, 2009). This
includes components of Applied Behavior Analysis, visual strategies,
and naturalistic teaching strategies, to name a few.

ABA defined:
e Applied: principles applied to socially significant behavior
e Behavioral: based on scientific principles of behavior
e Analysis: progress is measured and interventions are monitored

Rather than being tied to specific procedures, applied behavior
analysis includes any method that changes behavior in systematic and
measurable ways (Sulzer-Azaroff and Mayer, 1991). Behavioral
approaches emphasize acquisition of discrete skills, and interventions
are evaluated in terms of whether they produce observable and
socially significant changes in children’s behavior.

The Sprouts program also employs a developmental framework in that
each activity is highly differentiated to meet the needs of each child
and attempts to use materials and tasks that fit each individual child’s
developmental level in a particular area.
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Mission statement

Through the systematic implementation of specific evidence-based
procedures, Sprouts strives to:

e Provide semi-intensive, supplemental services (in addition to the
child’s current educational programming) for children with Autism
Spectrum Disorders using research-based methods

e Coordinate services with Early Childhood Education (ECE) teachers &
other service providers (Speech, OT, etc)

e Implement individualized programs to help children reach individual
goals targeted towards specific areas of need

e Structure activities in order to increase communication skills, social
awareness, and foster each child’s independence with functional
routines needed for success in school

e Utilize activities that promote generalization of skill sets across
environments

e Develop support among parents through weekly support group
meetings and provide information and resources to parents in specific
areas as needed

e Collect data on each child’s progress with their specific goals in order
to monitor progress and make data-based decisions about treatment

e Assist children & families with the transition from Early Childhood
services to kindergarten

Program Goals

The primary goals and objectives for each child enrolled in the Sprouts
program are as follows:
1. To increase independence with functional routines (i.e., going to the
bathroom, washing hands, lining up)
2. To develop and increase functional communication skills
3. To develop social skills (including social awareness, interactions with
peers and play skills)

These goals are tailored to each child’s specific level. All curricular activities
are constructed with these goals in mind, and are differentiated based on
each child’s individual level of functioning. The long-term goal for all enrolled
children is towards inclusion of the children in Sprouts into kindergarten
classes with typical children. The Sprouts programs focuses on certain
prerequisite skills are needed for children with ASD to benefit from inclusion
with typical peers, and the Sprouts program specifically aims to teach those
skills. For those children who demonstrate the skills necessary for building
successful interactions with typical peers, Sprouts helps arrange for alternate
placements in the community that allow for the inclusion of these children in
typical settings. Depending on the child’s level of need, support is provided to
the child in the alternative setting via consultation or one-on-one assistance
in the typical classroom.
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Staffing and Supervision

Sprouts is staffed by a lead teacher, an assistant teacher/small group
leader, and 5-7 classroom assistants. Sprouts is unique in that it is
staffed entirely by graduate students in the school psychology and
speech and language pathology programs at Illinois State University,
and undergraduate students in psychology, special education, nursing,
and speech and language pathology programs. Graduate students with
specific training serve as the lead teachers in the classroom, and
undergraduates typically serve as assistants and one-on-one clinicians
for the children.

All staff are extensively and specifically trained in evidence-based
techniques and data collection procedures prior to the start of each
semester. All graduate teachers hold a bachelor’s degree in psychology
from a four-year institution as well as have a minimum of one year of
experience working with children with Autism Spectrum Disorders. All
graduate teachers are trained in all intervention techniques through
didactic instruction, practicum seminar courses, and hands-on
experience.

Undergraduate classroom assistants complete a semester-long course
during which they receive specific training in defining autism spectrum
disorders, discrete trial training, Picture Exchange Communications
System (PECS), reinforcer assessments, visual schedules, pivotal
response training, how to evaluate individual treatment outcomes
based on data, and how set up an effective learning environment for
children with ASD. In addition, all staff receive 6-9 hours of training at
the start of each semester specifically on Sprouts policies and
procedures and evidence-based techniques. Additional training on
specific interventions, data collection techniques and behavior support
plans may occur throughout the semester as needed. In addition, all
undergraduate staff receive specific feedback on their performance via
two conferences held with graduate teachers both mid-semester and
at the completion of Sprouts.

All Sprouts staff are highly supervised by a licensed clinical
psychologist; graduate staff receive weekly group supervision from the
clinical director, a PhD-level clinical psychologist with over 20 years
experience working with children with ASD. In addition, all graduate
staff receive additional weekly individual supervision from either the
clinical director or an advanced graduate staff member (i.e., the lead
teacher or program coordinator). Undergraduate staff meet with
graduate teachers daily for 15-minute meetings before and after
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Sprouts to discuss any updates. They also meet bi-weekly with the
graduate staff to discuss individual programming for specific children,
behavior plans, and other issues that may arise during the week.
Additional supervision meetings are scheduled as necessary.
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Sprouts Program Overview

The Sprouts Early Childhood Program serves up to 9 children with ASD and
provides 12.5 hours of intervention per week. In addition, each child enrolled
also attends their public school early childhood program, which ensures all
children are receiving at least 25+ hours of early intervention each week.

Sprouts runs from 8:30-11:00am every weekday morning, and much like a
typical preschool program it includes daily activities such as centers,
welcome circle, music, small group, a large group activity, and free play. In
addition, Sprouts is a unique setting in that each child also receives individual
therapy from a clinician for 30 minutes each day.

A central component of the Sprouts program is the existence of predictable
daily routines, which are organized according to a visual schedule of
activities. Each activity has a specific purpose and is highly structured. In
addition, all activities are differentiated based on the individual
developmental level of each child.

Activity Time Purpose

Arrival: children hangup  8:30 To foster the independent completion of functional routines
backpacks and wash needed for success in school and life (i.e., washing hands, taking off
hands a coat, hanging up a backpack)

Table Top/Centers 8:30-8:45 Tasks meant to increase fine motor skills, pretend play, early

literacy skills, and foster independent task completion using highly
preferred items

Welcome Circle 8:50-9:00 Targets receptive and expressive identification of peers and
teachers through a “who’s here” activity, promotes engagement
and functional skills (sitting on the carpet)

Story 9:00-9:10 Targets listening, engagement, attending, joint attention skills,
early literacy skills
Individual therapy 9:10-9:40 Focuses on the individual needs and goals of each child using

discrete trial training, pivotal response training, and play-based
interventions where appropriate

Small group 9:10-9:40 Targets communication skills (asking for materials/reinforcers),
targets parallel play and engagement with common materials as
peers, provides exposure to sensory stimuli (i.e., paint, shaving
cream), targets following multi-step directions and independent
task completion

Music 9:40-9:50 Targets imitation skills, joint attention, engagement, turn-taking
using instruments, social interactions, communication
Social group time 9:50-10:05 Targets identification of peers, social and play skill development,

turn taking, following directions, and gross motor skills

Individual/Small group 10:05-10:30 See above

Snack 10:30-10:45 Provides opportunities to request desired food items using verbal
or non-verbal communication methods (i.e., PECS). Also targets
functional life skills (i.e,. feeding onself)

Structured free play 10:45-10:55 Targets individual play skills and social skills while engaging with
various toys/games, also works on parallel play, pretend play,
sharing, social interactions

Clean-up/Goodbye 10:55-11:00 Targets independent completion of functional routines needed for
success in school and life; targets social and communication skills

153

www.manaraa.com



Curriculum

The Sprouts curriculum is developed based on a combination of
research-based practices for children with ASD, integration of activities
that correspond with the Illinois Early Learning Standards, and use of
developmentally-appropriate and reinforcing activities.

Unlike other early childhood programs, the Sprouts curriculum is not
standardized; rather it is developed weekly by the Curriculum
Coordinator. This flexibility allows for all activities to be based on the
various skill levels of each child enrolled, as these change throughout
the semester. In addition, as children with autism’s reinforcers tend to
change frequently, the Sprouts curriculum is such that those items
considered highly reinforcing can be continuously incorporated into
daily activities. Finally, incorporating new research-based techniques is
a hallmark of the Sprouts curriculum.

The Sprouts curriculum is highly unique in that it is individualized to
meet the various developmental levels of each child enrolled.

Commonly used evidence-based curricular activities include:

e Storybook Based Curriculum: is used to develop themes and activities. This
focuses on developing emergent literacy skills with an emphasis on language
development.

e STAR (Strategies for Teaching Based-on Autism Research) Comprehensive
Curriculum: this is a structured intervention program typically used to teach
children critical skills using Applied Behavior Analysis (ABA) instructional
methods during individual time and small group activities.

e ShoeboxTasks: during centers these are typically used to address specific
goals for each child. They are specifically made for children with autism to
help develop fine motor skills.
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Data collection

A critical component of the Sprouts program includes the development
of meaningful data collection systems that effectively track the
progress of all children towards their individual goals.

Within the realm of early childhood programs, specifically those for
children with ASD, specialized instruction related to children’s
individualized goals and objectives are usually embedded within the
daily curriculum and activities. Thus, the need for effective data
collection procedures across all settings is crucial.

In Sprouts, data is collected daily on each child’s progress towards
goals in both the classroom and individual settings. Specific methods
of collecting data (i.e., frequency counts, rating scales, etc.) towards
each child’s goals are decided by the child’s graduate program
coordinator.

Commonly used methods of collecting data at Sprouts include:
anecdotal daily progress notes, numerical rating scales, frequency
counts of behavior, duration recordings, direct observations of
behavior, and trial-by-trial data.

Data is frequently graphed and progress is discussed by the Sprouts
staff at weekly group supervision meetings. In addition, graphs of child
progress are shown in the child’s progress reports, which are written
and shared with parents twice each semester.
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Parent Support and Training

Sprouts maintains that collaboration between families, schools, and
other professionals is an integral part of effective treatment. Thus,
parent participation is an integral part of the Sprouts program. The
Sprouts parent education and support component consists of weekly
mandatory 1-hour support and training groups, daily communication
with the graduate staff in the classroom via home-notes and verbal
discussion, frequent parent conferences to discuss data and progress,
and weekly updates on each child’s successes via Star Moments and
classroom videos.

Support/training group

During the Sprouts parent group each week, the group leader
discusses classroom issues, educates parents about topics relevant to
ASD and special education, and provides support to families. In
addition, the group leader helps parents choose specific goals for their
children to work on at home, and provides specific skill training for
families focusing on behavioral strategies, communication techniques,
visual strategies, goal setting, self-help skills, and stress reduction.

A resource room is also available at the clinic that provides books,
DVDs, and materials that parents can check out to learn about
research-based treatments and techniques, school district information
and policies, or to make materials such as visual schedules or PECS
cards.

Homenotes

Each child has a note sent home each day that lets parents know how
the day went and in which activities the child participated. In addition,
each parent is encouraged to write a note back to the teachers each
morning, so the staff is aware of how the child slept, what they did in
the evening, and any other important information from parents. For an
example of the daily home-note, see Appendix X.

Videos & Star Moments

Sprouts values an environment of positive energy and believes each
child should be celebrated for the skills and successes they display
each day. Thus, Sprouts praises each child’s individual
accomplishments and daily progress towards individual goals via the
classroom Star Moments board. Staff write down “star moments” for
each child throughout the day, and these are shared with both staff
and parents during weekly parent group. In addition, Sprouts takes
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frequent pictures and videos of children’s accomplishments and
participation in daily activities throughout the week that are also
shared during parent group.

Conferences

Parent conferences are held four times a year in order to update
parents about their child’s progress with individual as well as group
goals and activities. During these 30-45 minute meetings with a
graduate teacher, parents are presented with data on their child’s
progress as well as videos of the child engaging in classroom activities
and a written report of progress. A copy of the child’s progress report
is also kept on file at the clinic.

Outside Service Coordination and Collaboration

Each graduate program coordinator also serves as the child’s public
school liaison. Their role is to communicate with the schools and other
service providers the child has by collaborating with outside
professionals, consulting with educators, attending relevant IEP
meetings, and working towards consistency for the Sprouts children
across all settings.
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Sprouts Roles and Responsibilities

A variety of roles exist within Sprouts each year. Depending on available staff
and resources, roles and responsibilities may change from semester-to-
semester. Below are descriptions of roles commonly fulfilled during the
Sprouts school year.

Program and Curriculum Coordinator:

Responsible for the coordination of Sprouts services at the systems level,
with an emphasis on collaboration with the Sprouts graduate team,
including arranging and establishing service implementation, organizing
the staffing and training of undergraduate students, communicating with
supervisors in other disciplines participating in Sprouts, leading weekly
Sprouts graduate staff meetings, and providing feedback and suggestions
to teachers and assistants as necessary.

Also responsible for the development and dissemination of the weekly
Sprouts curriculum plan using relevant research in the field and available
resources and materials.

Sprouts Parent Liaison:

Responsible for primary parent communications, including the distribution
of important announcements and updates regarding the Sprouts program
as a whole. Also leads the weekly parent support/training group and
serves as a liaison between parent inquiries and the Sprouts graduate
staff.

Responsible for sharing classroom videos and star moments with the
parents each week.

Lead Sprouts Teacher:

Responsible for providing consistency in leading the majority of classroom
activities, including welcome circle, story, music, and large group.
Facilitates classroom transitions, leads before and after-Sprouts meetings,
and disseminates instruction and feedback to classroom assistants as
necessary.

Responsible for recording the Star Moments at the end of each day.

Assistant Teacher/Small Group Leader:

Responsible for leading all small group activities, preparing the required
materials each week, and providing instruction and feedback to small
group assistants.

Collaborates with the curriculum coordinator in the development and
implementation of small group activities.

Responsible for assisting classroom assistants in the appropriate
implementation of behavior techniques and procedures during activities

Classroom Clinicians:

Responsible for various daily set-up and clean-up tasks, as well as
providing one-on-one assistance to the children during all classroom
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activities, implementing behavior support plans as instructed, collecting
data for specific children, and preparing materials as requested.

e Responsible for the implementation of daily individual services to specified
Sprouts children
Responsible for daily in-class data collection for specified children

¢ Communicates with individual program managers weekly or as questions
arise about the progress of the children and program implementation

Individual Program Coordinators:

¢ Responsible for the planning and development of specific children’s
individual programming. This includes the development of individual goals
and behaviorally-based programs and materials to be implemented by
program clinicians during daily individual sessions.
Responsible for data management and progress monitoring of goals

e Responsible for the training of and weekly communication with individual
program clinicians

e Responsible for the production and dissemination of individual behavior
plans

e Responsible for writing progress reports and leading conferences with
parents twice a semester to discuss their child’s progress towards goals.

e Responsible for communicating with the child’s early childhood school
placement to successfully coordinate services across environments. This
may require attendance at IEP meetings and occasional school
observations
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Sprouts Graduate Clinician
Daily Responsibilities

Morning prep:
Lead teacher:
o Make sure homenotes are prepped for the day

Small group leader:
o Make sure all materials are ready and in the small group bin
o Make sure you have PECS cards of all materials
o Make sure you have a completed model/example of the craft

Morning meeting:
Lead Teacher:
o Go over general announcements (non-kid related)
o Kid updates (one-by-one)
o Behavior updates
o Curriculum overview for day (focus on small and large group)
o Make sure visual schedules and transition boards are ready
o Get out Ipod (for music) and camera

Table Top/Centers:
Lead Teacher:
o Go to waiting area and help escort kids to classroom

o Talk to parents as they come in

o Make sure kids are engaged at table top

o Help with behavior management if necessary

o When 5, 3, and 1 minutes left, give warnings

o At clean up time, count down “3, 2,1 stop. It's time to clean up” and
play clean up song

0 **During this time you can also get homenotes from the kids

backpacks to see if there are any important notes from teachers. Also
check for extra clothes, diapers, snacks, books, etc.

Small group leader:

o Go to waiting area and help escort kids to classroom

o Talk to parents as they come in

o Make sure kids are engaged at table top

o Help with behavior management if necessary

o Help give warnings if lead teacher is doing other things

o Play “everybody on the rug” while kids are transitioning to circle
Welcome Circle- Hello Song:
Lead Teacher:

1. Check classroom schedule; pick kids to help take off the schedule

cards
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2. Sing the rules song; can also pick a child to help you sing and
demonstrate the motions
3. Who's Here: go through the nametags and sing hello to each child,
have them come up and put their nametag on the felt board
a. During this time promote peer identification and engagement.
Some kids can say hello to all the teachers and their peers.
b. After all kids have put their names on the board, do some
academic tasks such as counting all the nametags, saying who
is a boy and who is a girl, or going over the day of the week

Small group leader/support clinicians:
o Help with behavior management
o **If a child is interfering with the lead teacher in any way, it is
important to physically help them back to their seat

Welcome Circle- Story:
Lead Teacher:
o Pick someone to help pass out the books
o Promote peer identification by having them say the peer’s name
when they hand them the book
o Promote engagement, joint attention, and pre-academic skills
o Ask questions about the story as you read
o Choose someone to collect the books after the story
o Work on manners ("book, please”) and peer identification

Small group leader:
o Start setting up small group materials; put out introductory activity at
the table so the kids have something to engage in when they get there
o Make sure you are sitting at the small group table when the kids are
transitioning over to you

Transition to Small group/individual
Lead Teacher:
o Make sure the boards are close by you
o Make sure you have all the faces for them to match
o Have each child match their face on the small group or individual
schedule boards; individual usually goes first, then small group kids

Support clinicians:
o Make sure you anticipate the transition; when your individual child
matches their face; be ready to take them!

Small group:
Lead Teacher

o Help with behavior management as necessary
o Checking homenotes if didn't get to it in the morning
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o Erase/prep homenotes
o Look in on individuals (especially for high-needs children)
Small group leader:
1. Start with an intro activity to grab their attention when they come to
the table (this is usually pre-academic and related to the story)

2. After 5-7 minutes, transition to the craft activity for the day
a. Children must request materials either verbally or using PECS
b. Use differentiation; for kids who are lower functioning, they do

not have to complete the whole activity, just parts of it!
3. End with a sensory activity

Helpful Tips for small group:
o Preparation is key! If you do not have your materials ready, you
will lose your kiddos interest quickly.
o Be flexible! If an activity is not working out; be prepared to switch
to something you know the kids enjoy (have a plan B).
o End the activity at least 3-5 minutes before everyone else comes
back to help the transition to music go smoother.

Music Time:
Lead teacher
o Know the songs, the words to the songs, and all the motions!
o Promote imitation during this time; encourage the kids to imitate
you.
0 Let the kids choose a song.
o Can also bring out instruments to play with (make the kids request
these)
o Have fun!!

Small group leader
o Assisting with behavior management.
o Helping prompt the kids through imitation.
o 5 minutes before music is over, set up for large group activity.

Large Group
Lead Teacher

o Lead the activity
o Promote peer interactions, turn-taking, following directions, etc

Small group leader
o Behavior management
o Putting away materials
o Playing the transition songs for after large group is done
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Snack
Lead Teacher
o Help gather snacks for all the kids (going to the refrigerator, popping
popcorn, getting extra snacks, getting cups or utensils)
o May assist with snack depending on staffing
o Focus on completing homenotes
o Countdown to the end of the activity starting at 5 minutes

Small group leader
o Help gather snacks for all the kids (going to the refrigerator, popping
popcorn, getting extra snacks, getting cups or utensils)
o May assist with snack depending on staffing
o Focus on completing homenotes with lead teacher

Free Play
Lead Teacher & Small group leader

o Make sure at least one clinician is at free play to help facilitate
interactions between the kids

Focus on completing homenotes

Gather crafts in cubbies to be ready to send home

Collect PECS books, cups, Ipads, etc to be ready to send home

Get kids ready who need shoes put back on, etc.

Countdown to clean up starting at 5 minutes

Play clean up song and everybody on the rug to transition to goodbye
circle (at least 2 clinicians should be assisting with clean up at free
play area)

O O O0OO0OO0OOo

End of the Day
Lead Teacher
o Check schedule
o Hand out homenotes one at a time to kids who are sitting
o Promote academic skills by asking them what color their
homenote is
o Once all homenotes are passed out, assist clinicians in helping kids line
up
o Have kids line up on purple line; sing the “are you ready” song (lead
teacher should be at the head of this line)
o Lead the line out of the classroom and out to the parents!

Small group leader
o Play goodbye song for lead teacher once the schedule has been
checked
o Help kids put their homenotes in their backpacks
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o Promote independence; kids who are able should put their
homenotes in their backpacks and zip them up independently
o May need to stand by the door to block kids from running out early!
o Sing “are you ready” song with lead teacher
o Stand at the end of the line to make sure all kids get out of the
classroom!

After-Sprouts Meeting
Lead Teacher
o Make sure undergrads have completed after-sprouts responsibilities
(cleaning, vacuuming, organizing, putting away craft materials, etc)
o Make sure individual rooms have been cleaned and materials
put away
o As ateam, discuss how the day went, and any issues that occurred
o Be sure to have each clinician talk about how their individual session
went that day
o Go over Star Moments!!! **Write these down to be given to parents at
parent group
o Fill out contact log for each child!
o Tell everyone any important information the parents told you about
certain kids
Parent Communication
All Graduate staff
o Talk to parents in the waiting room to touch base about how the day
went; make sure you talk about any aggressive behaviors that may
have occurred (by their children or towards their children), or issues
that happened during the day
Guide to writing homenotes
Lead teacher and Small group leader
o Sandwich your comments: start with something positive and end with
something positive!
o Anything negative should be phrased as nicely as possible, but BE
HONEST
o Aggressive behaviors should always be shared with parents
o If you can't think of anything to write, check the star moments board
and write one of those!
o Make sure to note if they need more diapers or snack (and double
check this to be sure!)
o Ask Undergrads if they have anything to add or share in the homenote
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SPROUTS MANUAL APPENDICES
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Appendix A: Homenote Example

What | Did At School Today ©' o2

Date:

In Class Today I:

‘Walcama Circls

= P o
g . l-"li'l.l. P

H5,

Craafe Fdt [ T Mzped will Tu:.-: Group Adiiby amack

Social group activity:
Craft:
Sensory:
Story:
For snack | ate:
Potty: Yes: No:

In toilet! In diaper/pull up dry diaper/pullup  said “No thank

you"

For individual I worked with

We worked on:

My favorite part was:

Today | \
was: ¢__
"\:‘;f’

Hnppy

|
Sod I;?Il.iﬂ'l.l'ﬂd

lired

Notes about my mood:
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Notes from my Sprouts teacher:

What | did At Home:

| went to sleep at:

| slept (circle): all night part of the night

Fun things | did at home:

Important notes for my teachers:
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Appendix B: Conference Template Ve
prouts

growing skills

Sprouts

Progress Report for Parents- Individual Therapy

(Date/Year)

Client: Weeks of therapy: from to

General comments:

Goal #1:

Progress towards goal (specify classroom and/or individual):
Data/graph:

Goal #2:

Progress towards goal (specify classroom and/or individual):

Data/graph:

Goal #3:
Progress towards goal (specify classroom and/or individual):

Data/graph:

Identified Strengths:

Continued areas to work on this semester:

Individual Program Coordinator
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Appendix C. Sprouts Curriculum Examples

Small Group Activities-at-a-Glance
Grow It!
Date:

Plan of Activities List

1. Introductory Activity

0 Watercolor painting
2. Craft Activity

0 Planting seeds!
3. Sensory Activity

o Dirt/grass/flowers

Treatment Goals:

e To develop and increase expressive communication skills (requesting
necessary craft items)

e To develop and increase fine motor skills (watercolor painting)

e To gain exposure to sensory stimuli (dirt, grass, flowers)

e To provide exposure to pre-academic skills via a science-type activity
(planting)

e To learn to follow a visual schedule of activities and follow steps to complete
a craft

e To increase social interactions (opportunities for parallel and cooperative
play when completing activities)

Materials needed:
e Small group visual schedule
e PECS cards of all materials
e Flower pictures to paint
e Watercolor paints
e Paintbrushes
e Small cups for water
e artsmocks
e Styrofoam cups
e Eggcartons

e Dirt

e Seeds

e Plastic spoons
e Markers

BEFORE small group starts:
- set out watercolor paints and various flower pictures so you grab the kiddos
attention when they arrive at the table.
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- Make sure you have an example of a plant cup made already for them to see.
Make sure you have easy access to all the other materials you will need

Suggested Small Group Procedure:

1. Start with all the kids at the small group table and let them choose a flower picture to paint.
Demonstrate how to dip the brush in the water, then the paint, and then paint on the picture.
Have the kids request the watercolor paint either verbally/via PECs. If the water becomes a
problem for some kiddos, you may need to take the cup and regulate when/how often they have
access to it.

2. After 7-10 min or as the kids lose interest, bring out the small group visual schedule and
show them the plan of activities. Then, show them your cup and talk about how they are
going to grow a plant just like in the story. You may want to bring out the book in order to
draw clearer connections.

3. Letthe kids choose if they want a cup or an egg carton. Have them request markers so they
can decorate it.

4. When they are ready, help them scoop dirt into the cups using plastic spoons. Let them pour
the seeds in/push them into the dirt. Make sure to prompt them to request all these
materials.

5. As they complete the activity, have them place their cups on the windowsill and transition
them to the sensory table by showing them the small group visual schedule.

Alternative activities/Important Reminders:

o

For certain kiddos, it is fine to just let them play with the dirt/soil.

Don't let anyone eat the soil!!

If there is extra time, you can also transition the group to the carpet and bring out instruments
while waiting for music or snack to begin.
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Monday Small Group Visual Schedule

1. Watercolor painting

f

I
J

2. Planting seeds
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APPENDIX B

TREATMENT INTEGRITY CHECKLIST EXAMPLE
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Sprouts Program
Treatment integrity checklist

Date: Observer:

Time:

Key:

5= Full and complete implementation (no issues)

4= Adequate implementation (1-2 minor issues)

3= Partial implementation (3 issues)

2= Lacking implementation (4-5 issues)

1=NO implementation/clearly needs improvement (5 or more issues)

Small Group 1

Small group Organization/Visual schedules
1. Visual schedule is easily visible and accessiblehitwiren and staff

5 4 3 2 1
2. Schedule is addressed throughout small group dimvied during each activity by the teacher
5 4 3 2 1

3. Distracting stimuli are removed or reduced fromtéigle as necessary (i.e., table should not be
cluttered with materials)

General Teaching Strategies

1. Adapts materials to meet children’s individual need
e Enlarges and stabilizes materials for children wiibtor difficulties (if applicable)
e Uses materials that are highly interesting andfeeding to the child

5 4 3 2 1

2. Addressesnultiple skills with each activity (i.e., works on commuaiion, social skills, and fine
motor/independence during craft or sensory)

5 4 3 2 1
3. Follows a hierarchy of prompts when assisting e¢hitdto reduce prompt-dependency (i.e., when

gluing materials or painting, don’t always do it fbe child, encourages independence first before
prompting)
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4. Uses modeling and imitation to assist with completf crafts
5 4 3 2 1 N/A

5. Provides children with opportunities to make cheiabout what activities they want to engage in
at small group

5 4 3 2 1 N/A

Communication skills
1. Encourages children’s verbal and nonverbal comnatioic by addressing and responding to most
communicative attempts (even if the child is asKorgsnack or a toy)
5 4 3 2 1
2. Requires children to request craft materials eittleebally or via PECS

5 4 3 2 1

3. Engages in parallel and self-talk to model language talks about what materials the child is
engaging with)

5 4 3 2 1
4. Capitalizes on opportunities to increase commuitinathenever possible
a. Sets up play to foster communication by using higiteferred materials and requiring

children to request those materials
b. Interrupts the child’s activity to encourage contins requesting of preferred items

5. Integrates child’s use of PECS into small group
a. Ensures that PECS cards of all materials are readdilable for use
b. Teaches child to carry his/her PECS book to snralljgy
c. Encourages use of PECS to gain access to destred it

5 4 3 2 1

Social skills
1. Encourages parallel engagement with peers in &esuivhile at the activity

5 4 3 2 1
2. Works on beginning social skills such as sharintuor-taking (even if prompted)
5 4 3 2 1 N/A

3. Considers peer placement during activities (i.et,ghildren next to each other who are more
likely to interact; peers should be sitting nexbtee another, not next to teachers)

5 4 3 2 1
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4. Discusses peers in front of all children (“Bobbygng the red marker”) and redirects a child’s
social initiations to peers (prompts these initias if necessary)

5 4 3 2 1 N/A

Behavior Management
1. Establishes clear consequences for behaviorsysieg nice hands chair for aggression)

5 4 3 2 1 N/A

2. States rules and demands positively and avoidg weimd “no”
(i.e., ‘feet on floor’ instead of ‘no kicking”)

5 4 3 2 1 N/A

3. Frequently reinforces positive behaviors while igng negative ones (when appropriate)

5 4 3 2 1
4. Gives appropriate directions
o Keeps direction short and specific
e Phrases directions as statements not questions
e States directions in calm, neutral tone of voice
5 4 3 2 1

5. Uses interruption and redirection to teach desiraltternative behaviors
o Redirects disruptive behaviors into acceptableatsit|

5 4 3 2 1 N/A

Were the staff collecting data during Small group? Y N
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APPENDIX C

RECRUITMENT FLYER
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SPROUTS RESEARCH OPPORTUNITY

Sprouts Parents:
o This fall, TAP at ISU is conducting a study to exatk the
effectiveness of the Sprouts early childhood progra

o0 Specifically, we are examining the cognitive, adagtsocial, and
autism-related changes in functioning for all gaptating children
over a 12-month period of intervention.

WHO? Parents and children enrolled in the Sprouts early childhood
program

WHAT? Researchers will analyze data collected on your child’s goals to
determine progress made over a 12-month period.

WHY? Research findings demonstrate that behaviorally-based early
childhood intervention programs may positively impact the long term
developmental trajectories of young children with ASD. This research
could be very important in determining the components of effective
intervention programs aimed at improving the outcomes of young
children with ASD.

IF YOU ARE INTERESTED RECEIVING MORE INFORMATION ABOUT
INCLUDING YOUR CHILD’S DATA IN THIS STUDY, PLEASE CONTACT
LAURYN TOBY OR KARLA DOEPKE AT
#309-585-0887. LAURYN CAN ALSO BE REACHED AT
LAURYNTOBY@GMAIL.COM

**Your decision to participate or not will in no way effect your child’s enrollment in the
Sprouts program, nor will it effect their eligibility to receive other services at TAP.
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