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Abstract

As diagnoses of Autism Spectrum Disorder (ASD) become increasingly more common among schoolchildren internationally, there

also grows a pressing need to continue to evaluate multiple types of interventions that may be used with this population. In the gamut of
interventional methodologies, there is vastly increasing evidence that approaches based on socioemotional and sensory-based theoretical
frameworks are highly effective for individuals with ASD.

In addition to outcomes-based research, steadily growing evidence resulting from advanced neuroimaging techniques provide much-
needed biophysiological and neuroanatomical support for socioemotional and sensory-based approaches, allowing researchers and
interventionists alike to better understand why certain socioemotional and sensory-based approaches are likely to be effective. The advancing
neuroscientific perspective may also allow interventionists to apply more sophisticated clinical decision making skills by providing information
about the likely neuroanatomical make up of individuals and the interventions that are most likely to work because of it.

Finally, though not attained yet, neuroimaging may also be able to be used to assess the effectiveness of particular interventions by
allowing changes in brain function and, perhaps, even structure to be directly observed before, during, and after the intervention. This brief
discussion piece will present an analysis of a sample of extant research as a means to demonstrate the emerging supporting evidence for

clinical and classroom based socioemotional and sensory-based approaches using neuroscience.

Introduction

The debate regarding which methodologies should or
should not be considered as part of an intervention regimen for
individuals with Autism Spectrum Disorder (ASD) has been long
standing and is not likely to quell any time soon. A complicated
and often divisive vein of the discussion is the quality, quantity,
and perspective of evidence basis used for the various approaches
in question. The purpose of this article is to proffer the argument
that increasing evidence from neuroscience, mainly in the
form of neuroimaging, can be used to bolster legitimacy to the
theoretical frameworks from which these interventions are
based, as well as add to the clinical understanding of why these
particular interventions are likely to work, and what variations
may be likely to work for particular types of individuals. Such
advances in evidence basis would enhance the legitimacy of
socioemotional and sensory-based approaches as bona fide

methodological frameworks of interventions for individuals
with ASD.

With increased outcomes-based research attention being
paid to both socioemotional and sensory-based approaches in
the mainstream literature, it is ever more important to promote
such findings in a cogent and organized fashion. Such careful
promotion can ensure that these approaches remain a central
focus not only in the research field, but also the realm of clinical
and classroom practice.

Clinical and Classroom-Based Support for Socio
Emotional and Sensory-Based Approaches for
Individuals with ASD

Research targeting socio emotional and sensory-based
interventional approaches for individuals with ASD has gained
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increasing attention in research over the past decade and a half.
As a result, practitioners representing all aspects of the field
have an obligation to attend to the outcomes-based research that
support these types of approaches as a means to increase the
likelihood that such interventions will be offered in mainstream
clinical and school-based settings.

One such socio emotional intervention currently gaining
significant research basis is known as the Joint Attention,
Symbolic Play, Engagement, and Regulation (JASPER) protocol. A
study conducted in 2013 implemented a randomized controlled
trial, which compared the effects of a “treatment as usual” (TAU)
protocol (n=8), defined as 30 hours of ABA-based therapy per
week to a structured JASPER intervention protocol (n=7),
implemented in place of 30 minutes of the TAU protocol per
session. The participants were comprised of 15 minimally verbal
children, 3-5 years old, all diagnosed with autism.

Participants were randomly assigned to either the treatment
or the control group. Each group then received 3 months of
baseline (in the form of TAU) and 10 weeks of intervention.
Dependent variables were measured using the Structured Play
Assessment (SPA), the Early Social Communication Scales (ESCS),
and the Classroom Observation Measure. Results indicated that
students in the treatment group showed statistically significant
improvement in diversity of spontaneous play (p<0.05; Cohen’s
d=0.81), less time unengaged (p<0.05; Cohen’s d=1.63), and
displayed more frequent requesting gestures (p<0.01; Cohen’s
d=1.51). No significant differences were found for the ESCS
variables [1].

Another well-established socio emotional method built upon
relationship building and emotional connection is known as the
Developmental, Individual Difference, Relationship-based Model
(DIR). A well-structured randomized controlled trial conducted
in 2011 investigated the effectiveness of the DIR method for
preschool children. The researchers divided students into two
groups:

a. A control group who received continued routine
treatment without specific methodologies of DIR added.

b. A treatment group whose routine treatment was
supplemented with an average of 15 hours of DIR therapy
per week provided by trained parents.

The authors utilized the Functional Emotional Assessment
Scale (FEAS), the Childhood Autism Rating Scale (CARS), and
the Functional Emotional Developmental Questionnaires
(FEDQ) to measure each dependent variable.

After incorporating the DIR therapy over three months for
the intervention group, results indicated that significant gains
were made on each standardized assessment for the treatment
group as compared to the control group. Specifically, a 7 point
difference for FEAS (p<0.05), a 2 point difference for CARS
(p<0.01), and a 7 point difference for FEDQ (p<0.01) [2].

Relationship-Focused Interventions (RFI) emphasize
building emotional relationships between parents/caregivers
and children. One study conducted in 2005 investigated the
impact of RFI on a sample of 18 dyads comprised of Korean
mothers and their pre-school aged children, all of whom had
disabilities. Ten dyads were assigned to an RFI group, while eight
were assigned to a control group. Therapists provided training to
parents via weekly group and individual intervention sessions,
and mothers in the RFI group increased their use of relationship-

building strategies over three months.

Dependent variables were measured using the Maternal
Behavior Rating Scale (MBRS), Child Behavior Rating Scale
(CBRS), and Parenting Stress Index (PSI). Results indicated
an overall statistically significant difference on improvement
scores on the overall MBRS (p<0.001), as well as in the specific
realms of responsiveness, affect, and achievement orientation
(p<0.001). There was also a statistically significant change in
the affect score for the child on the CBRS (p<0.05). Finally, the
overall score on the PSI, as well as the parent-child relationship
subdomain score was also significantly different (p<0.05 and
p<0.01, respectively) [3].

Sensory-based approaches have also gained both attention
in the literature as well as evidence-basis over the last decade.
A randomized clinical trial conducted in 2013 assessed a
sensory-based approach that focused on tactile, olfactory, and
movement based methods. Sampling children ranging in age
from 3-12 years old, participants were assigned to either an
experimental treatment group, who received sensory-based
therapy specifically targeting olfactory and tactile stimulation,
or a control group who did not receive the additional sensory-
based therapy. Nonverbal cognitive ability was assessed using
the “Leiter International Performance Scale-Revised”, verbal
intelligence and auditory-visual-verbal association skills were
measured using the “Expressive One-Word Picture Vocabulary
Test”. Additionally, measures of autism were assessed using
the childhood autism rating scale as well as the autism
diagnostic observation schedule. Results indicated that there
was a significant difference in scores onstandardized cognitive
assessments, with the participants in the experimental group
performing higher than those in the control groupafter 6 months
on all assessments (p<0.05) with the exception of the expressive
one-word picture vocabulary test, which demonstrated an
increase for both groups [4].

Researchers in 2009 conducted a randomized controlled
trial investigating the effects of qigong massage therapy, a
sensory based intervention derived from Chinese medicine,
for 46 children between the ages of 3 and 6. Using parent and
teacher versions of the “Pervasive Pervasive Developmental
Disorder Inventory” and the “Autism Behavior Checklist”, results
indicated that the children who received the gigong therapy
displayed significant improvement in both classroom behaviors,
as well as social and language skills (p<0.01) [5].
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Finally, a 2010 single-subject study investigated the effects
of alternative seating arrangements using a therapy ball on in-
seat behavior and class participation. Using six participants in
either kindergarten or first grade, results indicated that for one
student use of the therapy ball was highly effective, resulting
in an increase in in-seat behavior and engagement, a variable
though largely positive trend was evident for 4 of the children,
and a negative trend was evident for one of the children. This
analysis suggested that the therapy ball was more likely to be
effective for children who displayed vestibular-proprioceptive
seeking tendencies, while it was less effective for children who
showed poorer postural stability. These results demonstrate
that individual characteristics and sensory-based tendencies can
have a distinct effect on clinical choices involving sensory-based
interventions [6]. Other comprehensive studies examining the
effectiveness of sensory-based approaches are also available in
the literature [7,8].

Neuroscientific Evidence of an ASD Phenotype

As demonstrated by the above sample of studies, pastresearch
evaluating the effectiveness and potential goodness of fit of
interventions for individuals with ASD has depended wholly on
behavioral parameters in terms of outcome measures. However,
the increase in the clarity and sophistication of neuroimaging
techniques as well as its contribution to deeper understanding
of the potential differences in neural networks and overall brain
functioning for individuals with ASD has provided an alternative,
scientifically based vantage for contributing to making such
clinical decisions in support of including socioemotional and
sensory-based approaches. This understanding not only allows
researchers to gain a deeper neurological understanding of why
certain socioemotional and sensory-based interventions are
effective, but can also allow interventionists an innovative way to
enhance their clinical decision making protocols by using brain
structures to inform what interventions are likely to work for
particular individuals based on their potential neuroanatomical
makeup.

Indeed, as this body of research grows, evidence suggests that
individuals with ASD not only show distinct differences in brain
structures and neural activation from those without ASD, but
also a striking intra-group similarity. Among these similarities
are regions of the brain that are associated with both sensory and
emotional processing. These emerging discoveries can provide
powerful evidence for supporting the inclusion of intervention
methodologies that specifically target socioemotional and
sensory cognitive realms, and provide ever-important evidence
for understanding why and how these interventions may work.

Regarding the structure of the brain in a global context, there
is clear evidence of basic structural differences between both the
developing (children and adolescents) and the fully developed
(adults) brains of individuals with ASD and those without.
Results from a number of studies suggest multiple trends that

can be found in neuroanatomical investigations of ASD. One such
finding suggests that the number of Purkinje cells (cells essential
in excitatory and inhibitory functions) is distinctly reduced in
individuals with ASD. Additionally, brain volume appears to be
5-12% larger in young children with ASD as opposed to 1% larger
in adolescents and adults with ASD. Further, the amygdala, a
structure of the brain essential in emotional processing, appears
to be larger in young children with ASD while reduced neuron
numbers are apparent in adolescents and adults with ASD [9].

More specifically, there is mounting evidence that the
sensory perceptual systems in the brains of individuals with ASD
are also notably different not only in structure, but also in neural
functioning and neurotransmission. For example, while it has
been suggested and evidenced behaviorally that individuals with
ASD have difficulty both remembering faces and distinguishing
between same and different faces as well as same and different
emotional facial gestures, it has been largely unknown as to
the root of the perceptual difficulty. Emerging evidence from
neuroscience, however, offers a host of potential explanations,
citing both activation of generally unassociated “social brain
network” regions in individuals with autism, as well as atypical
functionality of those areas that are generally associated with
successful visual discrimination [10]. Furthermore, a number
of fMRI studies indicate that individuals with ASD likely have an
either absentor hypoactive sensory filtration mechanism that
enables individuals to bias processing toward relevant stimuli,
causing the individual to give the same “neuronal attention” to
all stimuli, thus causing overstimulation [11-13].

The neurological evidence extends the area of sensory
processing, however, into that of emotional processing as well
as emotional regulation. Because increasing understanding is
being gathered about the way in which the brain likely produces
and processes neurologically, progress
understanding the potential differences between individuals
with ASD and those without is also taking place. Most notably,
the amygdala appears to be a key factor in both emotional
regulation and processing. This brain region is increasingly
shown to be atypical both structurally and functionally in
children, adolescents, and adults with ASD. Additionally, both
the orbitofrontal-amygdala circuit of the brain, as well as the
dorsolateral-prefrontal hippocampus is related to such difficulty
in processing and regulating emotion. These areas have also been
shown to be structurally and functionally different in individuals
with ASD [14].

emotions toward

Further support of the role of the amygdala in the phenotypic
outplay of individuals with ASD is multitudinous in the literature
[15-17].

Connecting the Emerging Phenotype with ASD
Intervention

The above information establishes a clear intergroup
difference as well as an emerging intragroup consistency between
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the neurological makeup of individuals with and without ASD.
Though the information is largely framed in a neuroscience
context, its implications are directly related to education and
intervention.

While some might question the relevance of neuroscientific
findings for teachers and other non-medical clinicians or
interventionists, it is important to note the increasing direct
connection between interventional
anatomy and functioning, and the effect that advances in
neuroscience appear to have on classroom-based interventions
[18,19]. Additionally, the number of journals dedicated to
connecting the study of neuroscience and education directly has
increased to include titles such as Mind, Brain, and Education
(Wiley), Trends in Neuroscience and Education (Elsevier), and
Educational Neuroscience (Sage). Clearly, there is not only an
increasing interest, but an increasing presence of legitimate

efficiency and neural

scientific research to necessitate such journals. This increased
interest applies directly to individuals with ASD.

Perhaps the most promising element of connecting
neuroscience with interventional practices is that of brain
plasticity. Brain plasticity refers tothe ability of the brain to alter
its structural and functional nature in response to a variation
in environmental demands, which could include training and
specific intervention [20]. It is through brain plasticity that
interventions that are tailored to likely neuroanatomical and
neuro-functional conditions and functions are likely to work.In
this vein, there are a number of studies suggesting that deepening
social interactions, especially those rich in emotional exchanges,
can have a direct influence on neurological development in the
brain areas corresponding to language, emotion, and social
interaction likely facilitated through the process of brain
plasticity. Specifically, Dawson cites the promise of interventions
that target parent-child interactions [21].

Further, extending the notion of using neuroscience evidence
simply as an informer of intervention, but also as a potential
means of evaluation is an important potential for this frame of
inquiry. That is, with increasing sophistication and availability to
educational and neuroscience researchers, formative assessment
of neurological functioning can actually serve to evidence the
effectiveness of particular interventions in addition to behavioral
observations, strengthening theessentially subjective nature of
pure behavioral observation [21].

While the above report handles only a small sampling of
current findings, the literature continues to publish studies that
evidence the effectiveness of socioemotional and sensory-based
approaches for individuals with ASD.

Implications and Future Directions

Because the area of neuroscience and education is
relatively new and research directly connecting intervention
with neuronal changes does not yet exist in any significant or

practically available way, there are many implications and future
directions for this realm of inquiry. First, researchers in the areas
of education and neuroscience must forge closer relationships
in order to pool their expertise and determine valid inquiry
methods that facilitate connections between brain imaging and
intervention research.

Second, the field of ASD as a whole must expandits willingness
toinclude interventions that are often seen as “alternative” into
better designed studies that involve neuroimaging to earnestly
evaluate these approaches. That is, while much research
focuses on behaviorally-based interventions for ASD, more
clinic and school-based programs must be willing to be open to
implementing socioemotional and sensory-based approaches,
especially considering the emerging neuroscientific evidence.

Third, but certainly not finally, more mainstream journals,
especially those directly handling research involving ASD and
other developmental disorders, must open to seminal research
connecting neuroscience and interventions in ASD, including
theoretical explorations, that explore this area of inquiry in
order to encourage and grow promising research endeavors.
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