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CHAPTER TWO: REVIEW OF LITERATURE

Introduction
In order to answer the questibaow do | develop a curriculum to teach studentf wit
neurobiological impairment to self-regulaiéis imperative that | review the research partay
to this topic. To do this, | will examine the liggure and research in the following areas:

» Self-regulation including: typical development effsregulation from infancy to
adolescence, neurology, executive functioning, @nat regulation, and sensory
integration theory

* Neurobiological disorders, specifically autism dp@m disorders and attention deficit
hyperactive disorder as related to deficits in-seffulation; and,

* Learning styles and teaching strategies for stugdeith neurobiological impairments

First and foremost, it is essential that | defind arovide background information on self-

regulation within the context of the curriculum illvdevelop.

Development of Self-Requlation

Self-regulation can go by many names, such asealfol, self-management, anger
control and impulse control; however, for the puwgof this inquiry, self-regulation will be
used and will be defined as “the ability to attaimgintain and change arousal appropriately for a
task or situation” (Williams & Shellenberger, 19941-5). Typically, as children age and
mature, so do their skills in self-regulation. hefe are several competing psychological theories
and neurological theories of how self-regulatiomedeps and the terms may vary depending

upon which frame of reference one uses. Givem#ugological etiology of the disorders in the
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population that the curriculum is geared towandill closely examine the theories that are
neurobiological based.

In order to determine which children are havindicliities with self-regulation, one must
first understand the typical development of setfulation from infancy. When considering
infants and small children, it is given that theg heavily dependent on external regulators, such
as their caring parents or attentive babysitterseet their needs. As children age, they become
more capable of handling challenging circumstameesare able to demonstrate age appropriate
responses and solutions. Bronson, who compilezhsive theoretical work and research into
her bookSelf-Regulation in Early Childhog@000), asserts that it is during early childhdtoat
children make significant gains in regulating thegiousal, emotional responses, control over
their mental processing such as problem solvind,maativational patterns; but let's take a closer
look at how these processes develop.

According to Bronson (2000) and other professioirathe field of self-regulation
(Neisworth, Bagnato and Salvia, 1995), the mogigeied and widely known the overview of
the early phases of development of self-reguladicrount is offered by Claire Kopp. In Kopp’s
journal article Antecedents of Self-regulation: A Developmentaspectivg(1982), she puts
forth a developmental progression, based on thaodyresearch, that she terms “phases of
control” which explains the gradual transitionstthaild upon each other in order to achieve
self-regulation. Kopp'’s first phase, termed netmological modulation, occurs from birth to
approximately the second or third month of infan®uring this time, Kopp explains infants
have to modulate arousal states as a way to pribkectselves from stimulation. Two examples
of this are when babies fall asleep when in an-stierulating sporting event or suck on a

pacifier to self-sooth. According to Kopp, infamksmonstrate organized movement patterns, or
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reflexes, during this time. Kopp’s second phasaserimotor modulation, starts around the
third month and lasts through the ninth to tweitftnth. During this time, Kopp states infants
develops the ability to change their behavior Bpmnse to an event and stimuli, such as when a
baby is drawn to his mother’s activity and will cedor what his mother has just set down.
When infants become aware that they can changeations from those of others, Kopp feels
they progress into the next phase, control. A plwint, Kopp asserts children demonstrate an
emerging awareness of social and task demandarnaet by the caregivers. Kopp goes on to
explain that children attempt to initiate, maintamodulate or cease their behavior according to
social or task demands, as well as begin to nttieeffects of his actions. During this time,
Kopp points out there is significant cognitive gtbvn intentionality, goal-directed behavior,
conscious awareness of actions, and memory of Kelpp continues to explain that the
children’s’ opportunities to notice the effectstioéir attempts at social interactions are critical
during this time. Children become more aware oégaers’ wants and guidance the children
receive from caregivers helps progress them infopgkonext phase, self-control.

According to Kopp (1982), children progress inte gelf-control phase around two-years
of age. During this time, Kopp theorizes childd&velop the ability to delay action when
requested and behave according to caregivers’'amlsexpectations despite the lack of external
monitors. Kopp states that as compliance andnateself-monitoring emerge, so does the
cognitive requisites of emerging language, repradgemal thinking, symbolic thinking and
memory recall. Kopp asserts children begin to destrate impulse control, with the degree of
success impacted by the caregivers’ sensitivithéochild’s needs and characteristics. Children
continue to develop their sense of self and idgastthey move into Kopp’s final phase, self-

regulation. Kopp suggests that during childrehisdtand fourth-years, they gain greater
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flexibility and adaptability of control processesthat they are able to change in order to meet
the situational demands. According to Kopp, cleifdbegin to use rules to guide behavior. She
goes on to explain that as children gain understgnof the standards and expectations of
appropriate behavior, they attempt to approximiage tboehavior to meet the standards. Kopp
recognizes that in the phase of self-regulatioiiddm develop the ability to produce strategies
which reduce tension and increases their consamrgspection and reflection of their behavior.

Kopp (1982) takes into consideration the influeatexternal influences on the
development of self-regulation. Kopp cites varioesearch findings supporting her theory that
caregivers influence individual differences in ttevelopment of self-regulation, given
caregivers’ different expectations, verbal techegjand behavior management strategies. Kopp
also attests to the effect of stressful eventswguearly childhood on the development of self-
regulation. Kopp states the need for more reseaarttte field to provide additional elaboration
on the phases, the cognitive constituents, andftlets of external influences on a child’s
development of self-regulation.

Another theory of self-regulation development ifecéd by Oetter, Richter, and Frick
(1993), all who specialize in sensory integratioedry and practice. The authors organized the
development of typical self-regulation into thre@dtional levels or orders. First order self-
regulation occurs during infancy and it is durihgsttime that the automatic functions of the
body develop as the autonomic nervous systemutatisystem and limbic system in the brain
mature. Automatic functions developing during timse include those required to maintain
homeostasis (respiration, heart rate, digestiomume systems, temperature regulation, and

sleep-wake cycle) as well as muscle tone, statater@ance and monitoring for survival.
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As the infant moves into the second order of sajfutation development, Oetter et al.
(1993) lists the child developing organized outpatsying from selective attention, vocalization,
visual pursuits, movement patterns, and the aliditjmaintain and adapt states of arousal that are
appropriate to different situations. The autha@satibe the child depending on sensory-motor
input and feedback to help them organize theiestfirousal, but also note that even adults
continue to use similar strategies to aid in seffedation, such as biting on pens, fidgeting with
keys, or swinging their foot.

Oetter et al. (1993) assert the third order of-ssdiulation skills emerges later in
childhood. Higher level cognitive skills develtyat allow the child to self-monitor, recognize
when their state of arousal needs to be adjustgdne language for functional use, sustain
attention and tap into working memory. It is dgrihe third order the child starts problem
solving, and as Oetter et al. suggest, the chilldsghe ability to plan in anticipation of an event
as well as, formulate, execute and evaluate siesti¢igat they used.

When comparing the two theories, with the exceptib@etter’s first order of
development occurring during infancy, | feel oneaawhere Oetter’s explanation of
development falls short in that the authors araueamn age benchmarks for the second and third
order of self-regulation development (Oetter etE93). One is better able to assess where a
child is in his or her development of self-reguatskills using Kopp’s phases of control (1982).
In both developmental theories, it is apparent ¢tindérs or phases build off each other in that the
child utilizes the skills developed in one phasag¢orto further refine and build from in the next
phase/order. Although the theories differ, all egnee that the self-regulation abilities of a
toddler look much different than an adolescent@mdexpectations for children to

independently self-regulate increase as the clgiés a
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When a child’s ability to self-regulate does notelep in a typical fashion, he or she will
be at risk for a multitude of problems. Recogrygzanpattern of atypical development in self-
regulation in children zero to three years oldntpa Greenspan termed the infants experiencing
problems with sleep, feeding, state control, salfring, sensory reactivity, mood regulation and
emotional and behavioral control as having regwadiisorder (Zero to Three, 1994). In a study
conducted by DeGangi, Breinbauer, Roosevelt, Pagdssreenspan (2000), the authors found
that a moderate regulatory disorder during infaneg a predictor for developing a range of
behavioral problems by 36 months including depagssileep problems, somatic problems,
sensory integration problems and aggression. DgiGaral. also found that the children who
were rated as having a moderate to severe regyldisorder during infancy were significantly
more likely to have one or more diagnoses inRiegnostic and Statistical Manual of Mental
Disorders, 4th Edition (DSM-1Vat 36 months. Diagnoses included one or moreeof th
following: pervasive developmental disorder (PDD)ism, regulatory disorder, sleep disorder,
developmental coordination disorder, expressivéanéeceptive language disorder, mental
retardation or borderline intelligence, parent-@¢hmélational problem, and sensory integrative
disorder. Implications of the study by DeGangaleincluded needing to specify the definition
of regulator disorder in the zero to three popalatnd further study the clinical significance of
regulator disorders with larger samples. Thisggupports the notion that the phases or orders
of self-regulation build upon each other, so whenihfant is having difficulty meeting the early
self-regulation milestones, there are long- terfaat$ on the child’s development and behavior.

Kopp and Oetter’s theories on self-regulation depelent account for development
occurring between infancy through early childhowmat, lack connections to the coinciding

neurological development of the brain, as wellalstd expand on self-regulation beyond early
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childhood. These gaps are filled by Marc Lewis Raethecca Todd’s work in the area of
cognitive development and the self-regulating b(2D07). They examine self-regulation from
birth through adolescence while considering theaothpf the involved neurological processes as
they mature. Lewis and Todd consider the periddiéen the ages of three and six as when the
epicenter of self-regulation shifts from the sulticat area of the brain (brainstem and
amygdale) to also include what will become the npyeglominate cortical control system
generated from the anterior cingulate cortex (AGfhe prefrontal cortex. When the subcortex
is in control and calling the shots, Lewis and Tadtht out that attention, perception, thought
and action are based on needs, concerns, attraeahother impulses that one is not able to
override. Itis also the subcortex neural systdrasassign emotional significance and meaning
to events. As the ACC gains control, one beconetteibequipped to override the urges and
emotional impulses through intelligent actions sastplanning, set shifting and context-update.
These skills associated with the prefrontal coréexwell as others, are commonly referred to as
executive functioning and are widely cited as caitiskills needed to successfully self-regulate.
Executive functioning will be expanded on as wetitmre to examine self-regulation. Also
between the ages of three and six, Lewis and Totlelthe child develops a greater capacity for
conscious perspective taking and enhanced sodatm@otional awareness.

As children move toward adolescence, their braiaantinuing to develop, particularly
in the prefrontal cortex. Lewis and Todd (2007¢ @ study that indicates that working memory
and manipulation of information continues to impedfairough adolescence, and argue that
adolescents increase their cortical efficiency iegfthe their ability to self-regulate. Offering an
explanation for the rapid increase of emotionattieay during puberty, Lewis and Todd weigh

the gradual development of the ACC when confromigd the complex emotional experiences
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adolescents have to navigate through. As theeadeht is able to balance the epicenters of self-
regulation and has their own unique emotional esgioms and interpretations set, the
personality style of the young adult becomes eviden

Lewis and Todd (2007) point out that although sai#he neurological processes are
primitive in nature or automatic, while other preses are subject to voluntary control, the
neural systems are constantly interacting and coatidg with each other to produce emotional
and cognitive activity involved in self-regulatiohey highlight that the epicenters of self-
regulation may shift based on the environmentalateda and optimal self-regulation is achieved
when the subcortical and ACC systems can be inaudesynchronized with each other. Lewis
and Todd speculate that psychopathologies are dappto a lack of harmony between the
epicenters causing an imbalance of neural systebesvis and Todd assert that there is a lack of
research in the area of neural systems and thpagtron the development of self-regulation.

They call for more theoretical work in this area.

Components of Self-Reqgulation

Executive Functioning

Executive function, a component of self-regulatisran umbrella term that describes the
cognitive processes involved in the conscious cbfrthoughts and actions (Liebermann,
Giesbrecht & Muller, 2007) and according to Lewnsld odd (2007) is regulated in the
prefrontal lobe. When executive functions arekiag appropriately, the child will be able to
demonstrate better skills in self-regulation. fEh@e numerous mental operations that fall
under executive functioning, but most notable d@@néon shifting, working memory,

internalization of speech, and inhibition. Whetimdribition is an executive function, or the
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precursor necessary for optimal executive functigrio occur, is debatable. In 1997, Russell A.
Barkley released “Behavioral Inhibition, Sustairétention, and Executive Functions:
Constructing a Unifying Theory of ADHD” (1997) thatas based on the previous work of
numerous authors, as well as on his own work ahdfse This unifying theory which closely
examines executive functioning, behavior inhibiteord sustained attention is widely recognized
and cited in the area of self-regulation. Barkdetyiorough and respected work asserted him as
the leader in the theory of and research on ADHID hits contributions in the area of self-
regulation have also been noted. Barkley argusshdhavioral inhibition does not constitute
the executive functions to occur, but sets theedtattheir occurrence, while Leibermann groups
inhibition with the other cognitive operations madgiup executive functioning that is essential
for self-regulation.

Taking a closer look at the operations of executimetioning, Liebermann et al. (2007)
describes attention shifting as the ability to stviback and forth between numerous tasks,
mental sets, and operations. An example of thiglavbe the ability to take notes while listening
to the teacher lecture. Working memory, or “upalgitias referred to by Leibermann et al., is
constantly used to monitor and code the novel médron that one gathers. It is responsible for
replacing old irrelevant information with new, upeldinformation. Barkley (1997) argues that
working memory allows one to hold events in minénipulate or act on events, imitate
complex behavior sequences, have hindsight andifdre an anticipatory set, a sense of time
and allow for cross temporal organization of bebavinternalization of speech, as asserted by
Barkley, is responsible for description, refectisalf-questioning, and allows for the creation of
new rules that assist in guiding behavior. Imtdhis creates greater self-restrain and self-

guidance. Inhibition, as defined by Leibermanaletis the ability to restrain or stop the
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automatic and dominant impulse responses thataslaand Todd (2007) pointed out are
generated in the subcortex area of the brain. Vnese cognitive processes are functioning
adequately, a child will be able to complete thelpem solving necessary to jump the hurdles he

or she meets.

Emotional Regulation

Leibermann et al. (2007) feel that there are twaresses that constitute self-regulation:
executive functioning and emotional regulation.eykdefine emotional regulation as processes
(both intrinsic and extrinsic) that are responsfblecontrolling the emotional reactions in order
to met one’s goal. This would include monitoriegaluating, and modifying the intensity and
temporal features of one’s emotional responseBalkley’s theory asserts that once involuntary
emotions are elicited, they are modulated by exeedtinctions (1997). He argues that this
allows one to not only self-regulate their emoticesponse, but also to induce emotional states
that are in the best interest of the goal-diretieldavior. Barkley also includes other
subfunctions into the emotional regulation compangelf-regulation of motivation and drive, a
capacity for objectivity, the self-regulation obasal and social perspective taking. Social
perspective taking is also commonly referred tttlasory of mind” and discussed later. Barkley
points out that as children learn it is more sdgiappropriate to have positive emotional and
motivational states, children are able to repladél angered or frustrated negative states with
more positive emotional and motivational statearolisal. Also heavily weighing in on what
constitutes emotional regulation, The SCERTS Md@Bakant, Wetherby, Rubin, Laurent &
Rydell, 2006) is a comprehensive approach desigmadl in the education of children on the

autism spectrum. The model addresses three doitianthe authors feel are critical to the
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success of students with ASD: social communicatgomptional regulation, and transactional
support. In compiling a plethora of research om#onal regulation, the authors divided
emotional regulation into five dimensions. Theaffidimension offered by Prizant et al.,

cognitive appraisal, describes a person’s abitityead and comprehend the social and emotional
cues from others, as well as reflect on his ordwar emotional state. The second dimension
offered by Prizant et al., physiological aspectsmbtions, refers to the body changes that occur
when experiencing emotions. The third dimensi@t duthors recognize, emotional expression,
is used to describe how emotions are relayed tergthia verbal language and/or paralanguage.
Paralanguage is a term used to describe nonvesbahanication, such as body language, facial
expression, voice tone and gestures. The fountiesion of emotional regulation described by
the authors is socialization. Prizant et al. vibis as the ability to respond appropriately to the
emotional expressions of others. The final dimemsiffered by the authors is regulation of
emotional and mood states, which describes théyatulchange an emotional response or mood
so it aligns with the situation. The authors aksfer to this component at recovery from
dysregulation. Given the three theories on ematioggulation differ, it is clear that additional
research and theory development is needed inrtsés aVhat cannot be disputed is the impact

emotional regulation has on one’s ability to seljulate.

Sensory Integration

Sensory integration (Sl) is a theory and treatmegthod developed by Dr. Jean Ayres, a
psychologist and occupational therapist interestetturoscience. Through her studies, she
recognized patterns of dysfunction among the childvith learning disabilities as related to

their processing of tactile, vestibular, propriciepand visual input. These dysfunctions
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appeared to lead to deficits in motor planningglaage, behavior, cognition and emotional well-
being. From these observations and through datigss, Ayres (1979) introduced the theory of
sensory integration and defined it as “the orgaioneof the senses for use” (p. 5).

In order to integrate sensory information, one finsistregisterthe information.

Sensory registration refers to the threshold tleatls to be reached so the central nervous system
can respond and decide if to act on it (Myles, Cdéer, Rinner and Robbins, 2000). If a

child experiences a low threshold, it takes vetielsensory input for the child to react. On the
opposite end of the spectrum, if a child experisracigh sensory threshold, he or she will need
a lot of a sensation before responding. Threshiiflsr per sense, such as one could have a low
threshold for tactile input, therefore often reagtdefensively to touch; and then have a high
threshold for vestibular input, therefore frequesiteking out movement. Thresholds levels
change throughout the day, depending on emotidatd,devel of stress, amount of sleep, time
of day, etc... According to Myles et al., after @gation occurs, one wilirientateor focus on

the input, leading then taterpretingit. This may elicit an emotional response, suslwvhen

you hear a fire alarm go off, you interpret it ander. At that poinprganizationoccurs and

one determines if a response is necessary, sumnaglering fleeing the building. In the final
stage of sensory integrationtesponsas carried out, which could include doing nothibgt in

the case of a fire alarm ringing, hopefully meangkjy walking to safety.

The senses tell us all information about the platsiondition of our bodies and
environment. In taking a more in-depth look at hmve processes the senses Ayres (1972,
1979) asserted that sensory intake and integratigst happen within the lower, subcortical part
of the brain. She explained that the higher cogmitenters of the brain, such as the prefrontal

cortex, are dependent on the integrity and integradf the information from the sensory
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systems in order to move and behave normally. 8u8lutsky and Paris (2000) stated that the
multiple functions of the brain are impacted neogitally by the integration of the sensory
information. Specifically, emotions and behavice directly influenced, as these functions are
processed in the same areas of the brain as sanpaotyis organized. In other words, the more
efficient one is at integrating sensory input, thare efficient one will be at executive functions
and emotional regulation. These components thex@ifluence each other and impact one’s
ability to self-regulate.

Expanding on Ayres’ theory of sensory integratioeiter, Richter and Frick (1993) and
Williams and Shellenberger (1994) provide more gsialon sensory integration and examine
the concept of arousal. Oetter et al. define sabas the state of the nervous systems thates abl
to prepare the body for orientating to sensory ior more simply, one’s level of alertness.
One’s level of arousal will depend on the situagiccemands and influences one’s ability to
attend and concentrate. Williams and Shellenbergetend one must be in an optimal state of
arousal to successfully meet the demands of tlkeatas in order to do this one must be able to
self-regulate in order to achieve the optimal stditarousal to support the demand. Oetter et al.
state that each person must have their sensorpelels met, so that he or she is at the
appropriate level of arousal needed for sustaittetitzon which in necessary for learning.

Sensory integration automatically develops in tgpahildren, however, when a brain is
not able to make sense of or organize the sensput coming in, the child will experience
sensory integrative dysfunction. When this happ®hsray-Slutsky and Paris (2000) point out
that the child will experience inconsistencies @nfprmance, given the day, environment,
demands, etc. The problems the child experieneemtiuenced by which senses the child is

having difficulty integrating. Typical problemsayinclude fine and gross motor issues,
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incoordination, poor body awareness, oral motarassand emotional, behavioral issues. More
specifically, emotional-behavioral issues that lefsam sensory integrative dysfunction may
include disorganized emotional states, inconsisgtamitions, withdrawal or avoidance, self-
stimulation, aggression, difficult focusing andfsejurious behavior. Itis clear that in order to
improve self-regulation, we must ensure that ad&hilinderlying sensory needs are being
addressed.

Prizant et al. (2006) argue that adaptive functigroccurs when one is able to pair
emotional regulation skills, such as behavioralglaage and metacognitive strategies, with the
ability to modulate ones state of arousal. AsaMizt al. aptly phrased it, “physiological
arousal, emotional arousal and emotional reguladbiljties have a cumulative impact on a
child’s attention, availability for learning andikly to engage in social activities” (2006, p. 53)
Through the research, it is apparent that sucdessifuregulation is dependent on efficient
executive functioning, skilled emotional regulat@md accurate sensory integration and
regulation. Given the interrelatedness of theseetikomponents, it is easy to see that if children

experience difficulty in any one area, their apitib self-regulate will be impacted.

Autism Spectrum Disorders and Self-Reqgulation

In 1943, Leo Kanner was the first to describe aigrof children with social withdrawal
and atypical behaviors (Frith, 1989). Concurreatig unaware of Kanner’s work, Hans
Asperger was also publishing his detailed obsewaatof children that shared common
characteristics in their physical appearance, egmas and behavior. He initially termed these
children as having “autistic psychopathy”, but mogeently, the children displaying these

recognizable symptoms have come to be termed asghasperger Syndrome (Myles et al.,
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2000). Both pioneers in the field coincidently diskee term *autistic’ to describe the population
that now would be classified by tRESM-I1V (American Psychiatric Association, 2000), as
having a pervasive developmental disorder. Asp&rgésorder and autistic disorder fall under
pervasive development disorder, as well as foueradisorders that are commonly coined as
autism spectrum disorders. These disorders aradeazed by three core features including:
gualitative impairments in reciprocal social intran skills; communication skills; and
restricted and repetitive patterns of behavionterests. In addition, the age of onset for the
disorder usually occurs before the age of thregpefger’s disorder differs from autism disorder
in that language development is typical and therder may not be detected in early childhood.
Since Kanner and Asperger, many others have gote stndy the multifacets of autism, yet the
disorder continues to have many unanswered question

In David Amaral’s lecture titledn Overview of Current Research on Autism Spectrum
Disorders(2008), he spoke of numerous research projectshadre studying the brain’s
development and pathology as related to autismerahhighlighted promising findings
regarding the amygdala and abnormal growth; theldement of the frontal lobe and too much
white matter; the cerebellum and fewer purkinjésg@nd increases in glia cells indicating an
inflammatory process. Researchers are still higt @ answer the question of ‘what causes
autism’, but there is now evidence of neurobiolagaifferences in people with autism’s brains.

Given the evidence of neurological dysfunctionhe areas of the brain where self-
regulation is coordinated, other researchers hame gn to study the behavioral implications in
people with autism. The DSM-1V (1994) describeayaiad of behavior symptoms that are
consistent with poor abilities to self-regulateluding: hyperactivity, short attention span,

impulsivity, aggressiveness, self-injurious behaviand temper tantrum&omez and Baird
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(2005) used a behavior rating scale to compareat®from parents of typical developing
children with those from parents of children wititiam. They found that children with autism
are demonstrating significantly more difficultiesthe area of self-regulation than a neurotypical
peer by one year of age. Their research also stefjéhat self-regulatory difficulties in one
year olds may be an early risk factor for latereleping pathologies, including autism. The
author cites limitations in the study, includintpa return rate of study packets and inadequate
representation of the general population. Bielbeaicd Morgan (2004) compared children with
autism to children with Down syndrome concluded ttraldren with autism have significantly
more difficulty in self-regulation. They noted kdren with autism have more problems in
modulation, attention and executive functioninggafcally flexible goal directed behavior.

One implication of this study is that it was notrézd out in the children’s natural environment,
possibly inducing more anxiety from children witlitiam who are prone to being uncomfortable
in unfamiliar settings.

To help us find answers on why children with ASE having difficulty self-regulating,
we can go back to the work of Claire Kopp. As nped out by Kopp (1982), it is during the
control phase of her self-regulation developmecdaltinuum, that the child demonstrates an
emerging awareness of social and task demandariaet by the caregivers; however, it is
widely cited that children on the autism spectrpegience deficits in social cognition (Prizant,
Wetherby, Rubin, Laurent and Rydell, 2006). Lagksocial cognition will make picking up the
social rules and rapid social cues given by otheoee difficult with children with ASD. As
neurotypical children attempt to initiate, maintamodulate or cease their behavior according to
social or task demands, the child with autism maylistracted by something non-relevant in the

environment or be focused on a high interest. déiays in social cognition will therefore limit
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their ability to notice the effects of their actoand social attempts as well. The child with ASD
may not gain the awareness of the caregiver's warhg guidance the child receives from
caregivers helps progress the child into the nbasp of the self-regulation continuum, self-
control; however, it seems many of the studente WBD continue to have lagging skills that
typically develop during the control phase.

Sergeant, Geurts, and Oosterlaan (2002) reviewedts® current research studies on
executive functioning in children with ADS, ADHDs avell as other diagnoses. The author’s
review found strong differences between the diagogsoups as well as when compared to the
controls in the key areas of executive functioningibition, set shifting/flexibility, working
memory, planning and fluency). The Wisconsin Caodting Test (WCST) measures set
shifting or flexibility, by assessing skills in tlaeeas of conceptual problem solving, use of
feedback, inhibition and ability to modify incorteesponses as well as requiring working
memory. Specifically, the review completed by ®&arg et al. found that both children with
autism and ADHD demonstrated deficits in flexilyinvhen compared to the norms; however,
children with autism consistently performed podhem children with ADHD on set shift tasks.
The author’s review examined the executive funatigiask of planning, which is the skill of
having foresight to look ahead to a future goapare, and then evaluate and monitor the
execution of the steps necessary to achieve tHe §aageant et al. also compared studies on
planning that used the tower tasks to measureuthjects’ abilities to plan, execute, monitor,
and revise their sequence of moves. All five sgtadeviewed by the authors demonstrated
significant differences between the participanthwigh functioning autism and the controls in
the function of planning. Two studies examinedhsy authors specifically compared planning

in children with ADHD and autism and the childrerthwautism performed poorer than those
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with ADHD and the controls. Sergeant et al. reploat on the executive functioning task for
fluency, the subjects were given a set of stimatuzditions and were measured if they generated
the appropriate response. Fluency requires th@wolg cognitive processes: working memory,
semantic memory, inhibition, set maintenance, valaly size and processing speed. The
authors discovered that three out of three studieasuring fluency using categories found that
children with autism’s performance differentiatedn the controls. Limitations of this research
review cited by the authors include the difficultigcerning the different diagnoses from each
other and the high rates of comorbidity betweendibgnoses. Further research in order to
develop an executive functioning impairment profiiat is specific to each disorder is called for
by the authors.

Given the recommendation of Sergeant et al. (26D&)rther distinguish executive
function profiles for children with autism and ADKBappé, Booth, Charlton and Hughes
(2005) designed a study to accomplish this. Hag@d. chose different tests than Sergeant et al.
to measure the same key areas of executive funciibe research conducted by Happé et al.
demonstrated significant impairments in both disosdn executive functioning. The authors
found that the clinical group with autism had pesgesponse selection/monitoring on a
cognitive estimates task than the clinical groughwdDHD or typically developing children.
However, the authors found that children with ASB ot demonstrate greater deficits than
those with ADHD in the tasks requiring set shiéibility or working memory. This finding
contradicts the findings Sergeant et al. repomettheéir paper as mentioned above. Surprised by
the discrepancy in their findings, Happé et alppsed the differences may be a result of using
too small of clinical group sizes to find a siga#nt difference and excluding cases with

comorbid symptoms which reduced the severity oficél groups. Happé et al. did find
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different developmental trajectories of executivedtioning skills in children with ASD when
compared to children with ADHD. The author’s restandicated that as children with ASD
age (especially those with high-functioning autisthéir deficits in executive functioning
diminish when compared to typical peers on manygetkee functioning measures. Happé et al.
found this was not the case in the developmenhitddren with ADHD, whose deficits remained
at the same level of impairment when retested duadolescences.

Significant emotional regulatory difficulties assted with children with autism are well
documented (Prizant et at., 2006) and a hallmatufe of autism. Given the rigid, inflexible
thinking patterns that are characteristic of peopth autism spectrum disorders, many children
experience resistance and distress to changedfgosssulting in temper tantrums, aggression
and self-injurious behavior (DSM-1V, 1994). Th&M IV cites abnormalities of mood or
affect as an associated feature of autism.

Noted sensory differences in children with ASD dadek to Kanner's and Asperger’s
original observations (Frith, 1989). Ayres (19¢8gs into great depth describing her
observations of the sensory problems in childreth &iSD, including the frequent
hypersensitivity to touch, odor and noise, as agltheir seeking of deep pressure and vestibular
input. The DSM-1V (1994) states that odd resporige®nsory stimuli may be present in people
with an autistic disorder. Grandin (1995) urgdaaation programs to take into account the
students sensory needs and how they may impastutent’s behavior.

Simpson and Myles (1998) explain that given th&dlifties in self-regulation children
with ASD experience, paired with their well docurtezhpoor skills in social cognition, provides
clarity on why these children can display aggresfighaviors to themselves or others children.

In order to assist professionals in the planningjiamplementing of programs for with students
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on the autism spectrum, Myles, Grossman, Aspy, YHand Coffin (2007) developed the
Ziggurat Model. This model stresses the importasfdargeting the underlying needs that
interfere with appropriate functioning, startinghvevaluating the child’s sensory differences
and biological needs. The authors point out thhbagh these neurological differences, such as
anxiety, distractibility, overactivity, and impwsy, are not part of the criteria for an Autism
Spectrum Disorder (ASD) diagnosis; they pose sicgmit challenges to the student. Essentially
these authors are describing difficulties in selftlation and note that if these needs are not

addressed, then the effectiveness of all intergantiill be lessened.

ADHD and Self-Requlation

Research supports that children diagnosed witntadte deficit hyperactive disorder
(ADHD) also experience difficulties with self-regtibn and if not addressed can lead to
aggressive behaviors (Barkley, 1997; Kats-Gold sBeand Priel, 2007). Barkley (1997) lists
children with ADHD are at risk for the followingow academic achievement, poor school
performance, retention in a grade, suspension godsons, poor peer and family relations,
anxiety, depression, aggression, conduct and dedmzy problems, early substance
experimentation and abuse, driving accidents, dffidulties in adult social relationships and
employment. The DSM-IV (1994) cites associatedures of ADHD may include poor
frustration tolerance, temper outburst, mood lahiliejection by peers, bossiness and
stubbornness. Poor self-regulation may be atdbeaf many of these problems, and if properly
addressed, theses risks could be minimized. Badiles numerous studies which contribute
evidence that suggests that ADHD arises secondatydfunctions in the structures of the

prefrontal cortex and its networks with other ané¢he brain. He theorizes and cities
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supporting evidence that behavioral inhibition eleéerizes ADHD and affects the effectiveness
of other executive functions.

As cited earlier, Sergeant et al. (2002) found tmgdren with ADHD demonstrated
deficits in set shifting and planning, but notla tevel of severity as the children with ASD.
The author’s research review also found that twdiss which indicated that children with
ADHD demonstrated significant differences when carneg to controls on their performance of
working memory using the self ordered pointing ($@Bk to measure performance. Working
memory involves the ability to not only store infwation, but also to meaningful manipulate it.
In the executive function area of inhibition, Sexgeet al. reviewed a stop task to measure
children’s ability to stop a motor response thasWwaing performed. The authors review found
clear evidence of inhibitory dysfunction in childrevith ADHD. To also measure inhibition, the
author’s review compared twelve studies that usedstroop test. This test requires inhibition
and attention, as flash cards are presented widreint colors are written on them. Some color
words are printed in a color other than then tHerdbiey read and the study by Sergeant et al.
found deficits in children with ADHD in 10 out oR3studies. Overall, the research reviewed by
Sergeant et al. concluded that executive functmpdigficits are not specific to children with
ADHD, though different disorders present with diéfet profiles of executive functioning
deficits.

Studying 111 boys at risk of ADHD, Kats-Gold et@007) wanted to uncover the
underlying deficits that contribute to the pooriabskills and behavioral problems that are a
cornerstone of ADHD. The authors theorized théitde extended beyond impaired executive
functioning, behavior disinhibition and self-regiida, as these did not fully account for deficits

in social skills. Their research found that botyssk of ADHD not only have difficulty with
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recognizing the facial expressions and emotiorstlodrs, but also tend to interpret emotions
more negatively than others. The study by Katsd@olal. demonstrates students at risk for
ADHD have needs in emotional regulation and samghition, similar to children with ASD.
Kats-Gold et al. call for interventions that impeothe social skills of children with ADHD,
specifically in the area of emotion recognitionmdion recognition and social cognition are
skills commonly addressed with ASD population; hegrein my experience, these skills are not
as frequently targeted with students with EBD,gtacational label that students with ADHD
commonly fall under in order to receive speciale@tional services. In the study mentioned
earlier, Happé, et al. (2005) confirmed Sergeaat.&t finding of significant deficits in

inhibition when compared to other disorders as agllypically developing peers. Contrary to
Sergeant et al.’s finding, Happé et al. found tiE® group to have more deficits in planning
and working memory tasks than the ASD group. Thdugth studies demonstrate deficits in
executive functioning with children with ADHD andS®, it appears necessary to continue to
study the patterns of executive functioning in éhpspulations. Looking back to Kopp’s (1982)
self-regulation development theory, the findingppaand Sergeant et al.’s report in regards to
children with ADHD and executive function transféosexperiencing lagging skills in the self-
control phase. The child with ADHD is slower tevelop the ability to delay action when
requested and behave according to caregiver calsaqoectations despite the lack of external
monitors. Given the delays cited in working memagmpliance and internal self-monitoring
may emerge slower. As the neurotypical child begindemonstrate impulse control, the child
with ADHD may struggle with this for years. Thdfitiulty boys with ADHD have with
recognizing the facial expressions and emotiorslodrs, as well as their ability to interpret

emotions correctly (Kats-Gold et al., 2007) potat$agging skills in the control phase as well.
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Given the lagging skills children with ASD and ADHBperience in social skills and executive
functioning, producing strategies which reduceitamand increasing self-reflection of their
behavior is more difficult. While we are waitingrfthe research to be more conclusive, as
educators, we can be informally assessing whatrlymag deficits their students have and be
working to build the lagging skills.

| see a need to create a curriculum targeting emalkirecognition, executive functioning,
sensory integration and social cognition for clatldwith neurobiological impairments, as these
are fundamental skills in being able to self-regaldf one can not read how the people around
them are feeling, let alone themselves, he or ahenot respond appropriately. | see the need to
teach the children how to recognize their differgtiates of arousal, whether it is due to sensory
needs, emotions and moods, or circumstances atbend The students need to learn how to
think before acting and to problem solve betteugohs. They need to know what sensory and
calming strategies help them regulate their boaieaore appropriate levels of arousal. They
need to move from having staff assist them in ratyul themselves, to internally self-regulating.
In order to teach the students these skills, | nedthd the most effective teaching strategies tha

fit the students’ learning styles.

Learning Styles and Best Practices

in Teaching for Students with Neurobiological Inmpa&énts

With the adoption of the No Child Left Behind Aait2001, there has been a push for
educators to adopt using practices developed foemsfically based research that have met
rigorous peer review and standards affirming tleefice’s positive results (Simpson, 2005).

Using effective practices is critical for all studg, but certainly for the students who can pose
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the hardest challenges for the educational systdmather it's with the increased numbers in
special education to the disruptive behavior indlassrooms. Prizant et al. (2006) argue that an
education approach needs to address the core gevetdal challenges of the students, as well
as take into account the learning style of theesttgl The authors argue the learning needs to
take place within the students’ natural environraemtorder to help increase student motivation
for participation, aid in understanding and easeegaization to learned skills. It is critical tha

as educators, we are doing everything we can terskdents successful, so they can remain in
their regular education classrooms and meet thdividualized educational goals and

objectives.

There are learning styles unique to students autism that need to be considered when
designing the curriculum. Simon Baron-Cohen (2G86bprizes that people with ASD are highly
driven to create systems to understand informatimey have a difficult time coping with
changes in systems, as well as understanding emsadind social concepts that do not lend to
lawful systems. | see the need to categorize emetind levels of arousal to make it easier for a
student with ASD to understand and systematizee rébulting system will also provide an
easier way for the student to communicate his lefrafousal or emotion.

Weak central coherence, a cognitive theory intceduby Frith (1989) was used to
explain the tendency for people with autism to taewh to the details when processing
information, rather than processing informationdtobal meaning or “seeing the big picture”.
Happé and Frith (2006) expand on the theory byfgiag that people with ASD have a
processing bias and superiority in local/detailufeed processing; however, they often do not
connect how the details of the process fit intoltiyger picture. This cognitive style

characteristic of people with ASD may be partigkplained by the executive dysfunctions
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characteristic of people with ASD (Happé and Fr2006; Sergeant et al., 2002). The
difficulties in processing the gestalt informatimay be due to the deficits in the set shifting
from detail/local to global levels of processingem the person is bias to detail processing.
Happé and Frith go on to reason that the problemnasrking memory might further lend people
with ASD to prefer processing smaller bits of imf@tion and the limitations in planning may
contribute to the disorganization when approachiogel tasks. It appears important that the
curriculum | design takes into account the diffieeg the children with ASD may have in seeing
the big picture of the curriculum, such as how-setfulation can help them improve their daily
living.

Given the discrepancy between some people with A@Dility to solve explicit social
cognitive problems and their real life inabilityneeet the social demands, Ami Klin (2003)
developed the Enactive Mind approach. Rather ¢gindng the child a pre-set of rules that
govern our social world, Klin argues that thera gethora of factors that need to be considered
depending on the context, the person’s motivatinaeds and ongoing adjustments. Klin cites
the difficulty students with ASD have with generaig skills to new environments as one of the
major limitations of current teaching strategies] attempts to correct this by teaching children
in the naturalistic social situations. Klin reasdhat by repeated exposure of naturalistic social
situations, children will get practice reading athpting to the rapid socially salient information
they need to curtail their social differences.is lhecessary that | design learning activities tha
reinforces students’ application of the materiadlinareas of their life.

Temple Grandin (1995) authored an autobiograplticapter inTeaching Children with
Autism(Quill, 1995) on the learning styles of peoplehnautism. Temple Grandin is an adult

with autism, an international speaker and authcaudism, as well as a successful business
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woman in the livestock industry. Temple points thatt it is well documented that children with
ASD demonstrate strengths in their spatial, pet@@@nd matching skills, but experience
difficulties in verbal tasks that depend on languagmprehension and expression. Temple
describes her thinking style as seeing informaitigpictures, rather than words. She relates
incoming information into a pictorial representatior future retrieval, where she can replay the
information like a movie. She discusses how mwadiez it is for her to learn if verbal
information is translated into visual pictures/wardGiven a student with ASD’s difficulties
shifting attention and difficulty processing audytanformation, a verbal message may be over
before the student is focused enough to begin psmagit. Verbal information is fluid, where as
visual information is more salient. Grandin caliseducators to write down instructions so
students can frequently refer back to the steplser@han get lost in long strings of verbal
information. Hodgdon’s study (as citied in QuilD95) strengthens this argument by verifying
the correlation of use of visual communication sarppto enhance communication and
significant reductions in various behaviors. Sthpbkasizes the use of concrete visual supports
for students with ASD to help with understandiregall, attention and prediction of events.
Hodgdon states that visuals supports and tooldearsed to give information, directions and
rules. Visuals help to teach alternative behawamid lay out options a student has when faced
with a situation. As | design a curriculum thdtgs into account the learning styles of students
with ASD, | must ensure that | include numerousiglsupports to help students understand the
content, as well as assist them in applying theéerdrwithin their environment.

Grandin (1995) also calls for educators to proddgructured, predictable classroom
environment in order to lessen students’ anxietylamel of arousal. Structured Teaching is a

widely used method of working with students witht(ASCommonly referred to as TEACCH,
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Structured Teaching focuses on increasing studskilts by making the environment more
comprehensible to the students’ needs (Mesibova,Sired Schopler, 2004). Mesibov et al.
explains that Structured Teaching is based upaeareb findings that students in structured
teaching settings demonstrate more on-task behammachieve higher academic scores; as well
as the numerous clinical research findings thapjeeaith ASD learn and function more
effectively with the support of visuals. The authgo on to clarify that Structured Teaching
emphasizes the importance of having a predictazaence of activities for students with ASD
so that they have better understanding of theirrenment and expectations. The authors also
stressed the importance of providing visual schesitiiat students can easily comprehend and
access. Visual schedules are warranted to eassgtioas that are often difficult for students
with ASD, as well as lesson the prompting from &lull see the need to incorporate
predictability and structure into the curriculurddsign.

Miranda, Presentacién and Soriano (2002) conducttddy to evaluate the effectiveness
of a multi-component program aimed at treatingsbié-regulatory deficits in students with
ADHD. Through a series of eight three-hour traingessions, teachers were educated on the
nature of the disorder; behavior modification taghes (such a positive reinforcement, token
systems, and time-outs); and cognitive behaviategies (self-instruction, self-evaluation using
a set criterion of the basic classroom rules, atietalk). The results by Miranda et al. indicate
that the students’ whose teachers applied thef setloniques received in training demonstrated
a reduction in hyperactivity and impulsive behayaeotisocial behavior, anxiety and a
significant increase in self-control. The researsiHound that as the self-regulation abilities
increased in the students, so did their acadenmforpeance in math and natural science. The

researchers also found improved teachers’ knowledgastructional strategies to meet their
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students’ educational needs. The researches raita timitation of the study is the lack of
retesting to see if the improvements seen usingagaitive behavior interventions maintained
over time. The Miranda et al. also point out tjigen the biological basis of ADHD, the best
treatment includes a combination of pharmacologioal psychosocial modalities that are
maintained over time, along with classroom intet\ers and parent training.

Lee, Simpson, and Shogren (2007) also studiedftbete of cognitive behavior
management, or as they refer to it as self-managemmestudents with ASD. The authors
describe self-management to include self-monitoraadf-assessment, self-observation, self-
recording, self-evaluation, self-instruction antf-seinforcement. These cognitive behavior
management techniques give students control of biediavior, rather than relying on external
regulators. Students gain insight on how theykthieel, and act, as well as how their behavior
affects others through cognitive behavior managempegrams (Swaggart, 1998). The study
Lee et al. found that self-management strategiee peoven scientifically effective in improving
the social skills in students with autism and stidad given consideration when programming
for. Implications of the study by Lee et al. imbdua lack of research in the effectiveness in using
self-management techniques with younger studemtsheneffectiveness of using self-
management techniques in teaching other skills.

Also evaluating the effectiveness of a cognitivedaor management approach,
Sofronoff, Attwood and Hinton (2005) used cognitbehavior therapy as an intervention for
anxiety in children diagnosed with Asperger’s symde. Children with autism and especially
those on the higher end of the spectrum are mangepio experience elevated levels of anxiety.
The authors note that when children with ASD isezigncing anxiety or mood problems, they

are more likely to display aggressive behaviorsghaoorer peer and teacher relations, and
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demand more from their parents. In order to hegisé children learn to self-regulate their
anxiety, Sofronoff et al. divided the children intoee intervention groups: group one where
only the children received the cognitive behaviwrapy, group two where the children and
parents received the intervention, and group timt@eh was a control group. The six two-hour
interventions created by the researchers expl@mdtions and how to recognize them; created a
“tool box” that included a variety of “tools” to he“fix the feeling”; addressed distorted
thinking; examined the range of emotions with tbeaept of a ‘thermometer’; involved group
discussions where the participants could shareegies; and devised personal programs for each
participant. The study by Sofronoff et al. fouhdttby providing a highly structured,
informative and entertaining program using a caogaibehavior management model, the
children in group one and two were reported to Faweduction in anxiety symptoms, fewer
social worries, and able to cite a significant @ase in coping strategies for an anxiety
provoking situation. The researches’ results iat#d that group two demonstrated more
significant benefits for both children and parethin group one and the control group. In the
study by Sofronoff et al., parents reported thaythoticed their child not getting stressed as
quickly and recovering faster, especially whengheents encouraged the use of the strategies.
Implications of the study by Sofronoff et al. indkirelying on data collection that was heavily
weighted on parent-report and the authors caliuture research to include data collection from
multiple sources. Limitations of using a cognitlvehavior management approach, according to
Swaggart (1998) include that it is more difficdtuse with students who have decreased
language for self-instruction, as well as for sntdevho can’t complete activities independently.
Riccomini, Zhang and Katsiyannis (2005) conductedeta-analysis of studies to find

promising school based interventions to reduceessgon and dropout rates in students with
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behavioral disorders, ADHD and learning disab#itiel' heir synthesis of research concludes that
the best approaches not only focus on reducingeagiye behavior, but also on increasing
appropriate social behavior. The following teaghstrategies are cited by Riccomini et al. as
have been researched and statistically provergtofisiant curb aggressive behaviors. They
concluded using a cognitive behavior managemergram which includes teaching students to
use self-instructions to stop, think and probletvesbefore they act, as well as the use of
videotaping targeted behaviors, analysis, roleiptagnd practice with and without supervision
is effective in increasing self-control (self-regibn). The authors point to the use of training
alternative social responses in order to learnasagills through video-modeling that can used to
replace aggressive behaviors. According to thieaxs, teacher praise/reinforcement has been
found to be effective when given to positively fence desired appropriate social behavior.
Riccomini et al. also recommend using Positive BelweSupports (PBS) to prevent problem

behaviors and achieve the necessary social aneémo@adoals.

Summary

| was rewarded to find vast amounts of informatonmy topics of research; however,
this presented the challenge of narrowing it doavthe most pertinent information needed to
answer my question. Through review of the literatlihave established a deeper understanding
of the multifaceted components of self-regulatiad ¢he profound impact it has on a child’s
success. The literature review started by expdotypical development of self-regulation from
infancy through adolescence as well as the neuabpgrocesses involved. The literature
showed that efficient self-regulation is depend®nthe components of executive functioning,

emotional regulation, and sensory integration. hE@Edhese components was delved into and it
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was discovered how it is necessary that they ielfieier in order to efficiently self-regulate. The
neurobiological based disorders of autism and atterleficit hyperactive disorder were
discussed secondary to their deficits in self-ragoh. Finally, learning styles and effective
teaching strategies for students with neurobiollgimpairments were investigated through the
literature review. What is hopeful is that there several strategies that have been found
effective or promising in helping these students gdills in self-regulation. What is missing is
a curriculum that takes into account the learnigtes and incorporates the teaching strategies
into one easy to use tool that teachers can usath self-regulation to their students.

In Chapter Three, | will explore how to designuarcculum using the curriculum design
modelUnderstanding by Designl will look at integrating the concept of Thers of
Regulation into a curriculum to get me closer tevagring the questiomow do | develop a

curriculum to teach students with neurobiologicapiairments to self-regulate?
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