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INTRODUCTION
Autism Spectrum Disorder


Autism disorder has been defined as individuals with “significant social interaction impairments, communication problems, and repetitive, stereotypic, and restricted interests and activities” (Simpson & Zionts, p.3).  Typically individuals diagnosed with autism display these symptoms before the age of 3 years old.  Most children diagnosed with autism at this age are moderately to severely impaired and can have moderate to severe mental retardation (Simpson & Zionts, 2000).  

The Autism Society of America defines autism as “a severely incapacitating lifelong developmental disability that typically appears during the first three years of life.  Autism is frequently called a spectrum disorder, meaning that the characteristics of the disability may present themselves in various combinations, from very severe to mild.  Thought to be the result of a neurological disorder that affects the functioning of the brain, autism and its behavioral symptoms occur in approximately 15 out of every 10,000 births” (Simpson & Zionts, p.6).

Autism has also been defined as a complex developmental disorder that has been known to occur in as many as 1 in 500 individuals (http://www.ourspecialkids.org/autism.html).  It has also been determined that autism is more prevalent in boys than girls, but has no racial, ethnic, or social boundaries (http://www.ourspecialkids.org/autism.html).  It is also thought that income, lifestyle, and education do not have any effect on the occurrence of having a child with autism (http://www.ourspecialkids.org/autism.html).  


Autism affects an individual by affecting the normal development of the brain.  The areas that are affected are social interaction and communication skills.  These individuals typically also have challenges with verbal and nonverbal communication, social interactions, and play time (http://www.ourspecialkids.org/autism.html).  
The American Psychiatric Association has a detailed list of criteria for an individual to be diagnosed with having an autistic disorder (http://www.agre.org/program/criteria.cfm?do=program).  This criterion is as follows: 

A) Total of six (or more) items from (1), (2), and (3), with at least two from (1), and one each from (2) and (3): 

1. qualitative impairment in social interaction, as manifested by at least two of the following: 

(a) Marked impairment in the use of multiple nonverbal behaviors such as eye-to-eye gaze, facial expression, body postures, and gestures to regulate social interaction 

(b) Failure to develop peer relationships appropriate to developmental level 

(c) A lack of spontaneous seeking to share enjoyment, interests, or achievements with other people (e.g., by a lack of showing, bringing, or pointing out objects of interest) 

(d) Lack of social or emotional reciprocity 

2. qualitative impairments in communication as manifested by at least one of the following: 

(a) Delay in, or total lack of, the development of spoken language (not accompanied by an attempt to compensate through alternative modes of communication such as gestures or mime) 

(b) In individuals with adequate speech, marked impairment in the ability to initiate or sustain a conversation with others 

(c) Stereotyped and repetitive use of language or idiosyncratic language 

(d) Lack of varied, spontaneous make-believe play or social imitative play appropriate to developmental level 

3. restricted repetitive and stereotyped patterns of behavior, interests, and activities, as manifested by at least one of the following: 

(a) Encompassing preoccupation with one or more stereotyped patterns of interest that is abnormal either in intensity or focus 

(b) Apparently inflexible adherence to specific, nonfunctional routines or rituals 

(c) Stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or twisting, or complex whole-body movements) 

(d) Persistent preoccupation with parts of objects 

(B) Delays or abnormal functioning in at least one of the following areas, with onset prior to age 3 years: (1) social interaction, (2) language as used in social communication, or (3) symbolic or imaginative play. 

(C) The disturbance is not better accounted for by Rett's Disorder or Childhood Disintegrative Disorder


Characteristics of individuals with autism include having problems in relating to people and situations.  Individuals with autism may also have speech and language problems as well as developmental delays.  Another characteristic that individuals may display is challenges with environmental changes.  Those with autism also may demonstrate very stereotypical and repetitive actions as well as other strange or peculiar motor movements (Simpson & Zionts, 2000).

Heflin and Alaimo (2007) discuss characteristics of autism spectrum disorders (ASD).  Characteristics of ASD can present themselves with a great deal of variability.  Individuals with autism can demonstrate very different behaviors, skills, preferences, functioning, and learning needs that change as they grow and develop (Heflin & Alaimo).  Individuals with autism may have challenges with communication.  These challenges can present themselves in many forms.  Some individuals with autism have no spoken language or recognizable communication to a much higher level of communication.  While children are developing, there may be an absence or delay in the use of spoken language.  Children that have this type of delay may demonstrate little or no attempt to communicate in other forms (Heflin & Alaimo).  Those individuals that do develop spoken language usually use their ability to speak in other ways.  Many children with ASD engage in echolalia, which is the repetition of others’ speech (Heflin & Alaimo).  


Some have said that social impairment is the “defining component” of individuals with ASD (Heflin & Alaimo, p. 4).  Another defining characteristic of individuals with autism is lack or inability to make eye contact.  Individuals with autism have been identified as infants that avoided eye contact and showed a preference for objects rather than people (Heflin & Alaimo, 2007).  Another common characteristic of an individual having ASD is that these individuals appear oblivious to the social aspects of interpersonal relationships.  Individuals with autism may act as if they do not care to be around others and their actions may not be similar to those of society.  Individuals with autism may not share information about them, but may share information about things of interest or their favorite topics (Heflin & Alaimo).


Another characteristic of individuals with ASD may show a small range of interests that are found to be unusual by developmental standards.  Individuals with ASD will sometimes show a preference for the details of objects rather than social stimuli (Heflin & Alaimo, 2007).  If individuals with ASD do look at people their focus is usually on body parts rather than on an individuals eyes.  Another characteristic that individuals with ASD demonstrate is perseveration.  Perseveration takes place when an activity is repeated for long periods of time.  Favorite topics or areas of interest can be perseverated on if the individual is left unattended and not interrupted for a period of time.  When an interruption of an activity happens the individual with ASD can become frustrated or agitated (Heflin & Alaimo). 
Asperger Syndrome


Asperger syndrome is a primary impairment of social interaction.  Individuals with Asperger syndrome tend to have good language and cognitive skills, and are often referred to as high functioning (Simpson & Zionts, 2000).  Those that have Asperger's tend to have difficulty with interactions with others because of their social challenges and poor social interactions (Simpson & Zionts).  Asperger syndrome was first used in 1944 which referred to higher functioning children with autistic like traits.  


The American Psychiatric Association defines Asperger syndrome with the following criteria (http://www.agre.org/program/criteria.cfm?do=program): 
A) 

Qualitative impairment in social interaction, as manifested by at least two of the following: 

1. marked impairment in the use of multiple nonverbal behaviors such as eye-to-eye gaze, facial expression, body postures, and gestures to regulate social interaction 

2. failure to develop peer relationships appropriate to developmental level 

3. a lack of spontaneous seeking to share enjoyment, interests, or achievements with other people(e.g., by a lack of showing, bringing, or pointing out objects of interest to other people) 

4. Lack of social or emotional reciprocity. 

(B) 

Restricted repetitive and stereotyped patterns of behavior, interests, and activities, as manifested by at least one of the following: 

1. encompassing preoccupation with one or more stereotyped and restricted patterns of interest that is abnormal either in intensity or focus 

2. apparently inflexible adherence to specific, non-functional routines or rituals 

3. stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or twisting, or complex whole-body movements) 

4. persistent preoccupation with parts of objects 

(C) 

The disturbance causes clinically significant impairment in social, occupational, or other important areas of functioning. 

(D) 

There is no clinically significant general delay in language (e.g., single words used by age 2 years, communicative phrases used by age 3 years) 

(E) 

There is no clinically significant delay in cognitive development or in the development of age-appropriate self-help skills, adaptive behavior (other than in social interaction), and curiosity about the environment in childhood. 

(F) 

Criteria are not met for another specific Pervasive Developmental Disorder or Schizophrenia. 

Characteristics of Asperger syndrome are “difficulty with reciprocal social interactions, impairments in language skills, narrow range of interests and insistence on set routines, motor clumsiness, cognitive issues, and sensory sensitivities” (http://www.familyeducation.com/article/0,1120,1-33630,00.html).  
Difficult with reciprocal social interactions can be explained as finding interactions with others as challenging or difficult.  Children with Asperger’s syndrome struggle to understand what it means to share or give and take.  Individuals with Asperger’s syndrome do not understand verbal and non verbal cues which are used to further social interactions (http://www.familyeducation.com/article/0,1120,1-33630,00.html).  
Impairments in language skills among individuals with Asperger’s syndrome are usually very specific.  Individuals with autism often have challenges with pragmatic use of language.  Pragmatic use of language is the social aspect of language.  Individuals with Asperger’s use language to share facts usually about topics of interest instead of sharing thoughts and feelings.  Individuals with Asperger’s syndrome may also show difficulty with prosody.  Prosody is the pitch, stress, rhythm, or melody of speech.  When individuals with Asperger’s syndrome speak they may sound as if their conversations are scripted (http://www.familyeducation.com/article/0,1120,1-33630,00.html).  
Narrow range of interest and insistence on set routines can happen because individuals with Asperger’s can have anxiety which causes things to always be rigid and the individual may be very obsessed on certain things.  Individuals with Asperger’s feel a need to have things very structured and routine (http://www.familyeducation.com/article/0,1120,1-33630,00.html).

Motor clumsiness can be defined as having difficulty with gross and fine motor skills.   Individuals with Asperger’s can have difficulty with the task and the motor planning involved in completing the task.  These individuals may struggle with writing, riding a bike, throwing or catching a ball, stringing beads, etc (http://www.familyeducation.com/article/0,1120,1-33630,00.html).

Cognitive issues can include the inability to empathize with others, and individuals with Asperger’s say whatever they are thinking without considering others feelings.  Individuals with Asperger’s have trouble with problem solving, mental planning, impulse control, flexibility in thoughts and actions, and the ability to stay focused on a task until it is complete.  Children with Asperger’s also have difficulty with imaginative play.  When in a play situation an individual with Asperger’s with often try to control the situation (http://www.familyeducation.com/article/0,1120,1-33630,00.html). 
Lastly, sensory sensitivities can occur among all of the senses or just in one.  This area of sensitivity will vary among each individual.  Most commonly the individual with Asperger’s will perceive ordinary sensations as intense or they may be underreactive to as sensation (http://www.familyeducation.com/article/0,1120,1-33630,00.html). 
Pervasive Development Disorder-Not Otherwise Specified (PDD-NOS)

Pervasive Development Disorder-Not Otherwise Specified (PDD-NOS) is “somewhat vaguely defined diagnostic classification which is used to refer to children who manifest ‘severe and pervasive impairment in the development of reciprocal social interaction or verbal and nonverbal communication skills, or when stereotyped behavior, interests, and activities are present’” (Simpson & Zionts, p. 6).  The American Psychiatric Association defines PDD-NOS as (http://www.agre.org/program/criteria.cfm?do=program): 

This category should be used when there is a severe and pervasive impairment in the development of reciprocal social interaction or verbal and nonverbal communication skills, or when stereotyped behavior, interests, and activities are present, but the criteria are not met for a specific Pervasive Developmental Disorder, Schizophrenia, Schizotypal Personality Disorder, or Avoidant Personality Disorder. For example, this category includes atypical autism --- presentations that do not meet the criteria for Autistic Disorder because of late age of onset, atypical symptomatology, or subthreshold symptomatology, or all of these. 


Characteristics of PDD- NOS include some but not all features of autism or another pervasive developmental disorder.  Individuals with PDD-NOS will show impairments of social interaction, communication, and/or stereotypic patterns or interests, but all of the criterion for autism or another pervasive developmental disorder are not met (http://www.asaoakland.org/pdd_nos.htm). 
INTERVENTIONS

Picture Exchange Communication System (PECS)

There are many interventions that therapists, educators and parents use to help individuals with ASD, Asperger’s syndrome and PDD-NOS.   One intervention is the Picture Exchange Communication System (PECS).  PECS is defined as a method that is presented visually for teaching children with autism.  PECS has six sequential and systematic phases and these phases break down the steps of language acquisition.  As each phase is mastered the child will move to the next phase.  

The first phase of PECS is non-verbal and silent.  In this phase, the therapist will physically prompt the child to exchange a picture for a desired object.   During this step the child is offered a variety of objects so the child does not learn that the act of exchanging pictures is limited to a certain object or activity.  In this first stage the child is not required to learn how to discriminate between the two different pictures.  Once the child has demonstrated the ability to exchange pictures for objects or activities they are ready to move to phase two (http://www.polyxo.com/visualsupport/pecs.html). 
Phase two has been designed to help a child understand how to initiate communication.  In this phase the therapist introduces a communication board.  This phase continues to be non-verbal.  When working in this phase the child will learn to remove pictures from the communication board and hand them to a therapist or teacher in which he/she will receive the desired object or activity.  As time passes the therapist will gradually increase the distance between him/herself and the student they are working with.  While introducing this distance the student begins to learn that they must make a physical effort in order to get what they want.  In most cases this would encourage the student to get up from their seat, go to the communication board, remove the picture, and walk it over to the therapist or teacher in order to exchange the picture for what they want.  Once this is mastered the student will move to phase three (http://www.polyxo.com/visualsupport/pecs.html). 
Phase three is where the student is taught to discriminate between different pictures.  Since the student has learned that the picture can be exchanged for a desired object or activity (reward) they have to learn next that each picture is associated with a certain reward.  During this phase the therapist or teacher shows the student a picture of a desired object and a picture that the child does not desire.  The pictures are placed on the communication board and the children are encouraged to begin their normal routine of exchanging pictures for what they want.  In the previous phases the student would always receive a reward for presenting a picture in an exchange setting and in this phase three the child receives what is on the card whether or not it is what they want.  In this phase the teacher or therapist beings using words.  When the child presents the therapist or teacher with a card he or she will say “You want…” while giving the student what they asked for.  When the student displays frustration or protests, the therapist may ask “Ask for treat,” which will hopefully encourage the child to give the correct picture.  Once the student can discriminate the therapist or teacher can begin introducing phase four to the student (http://www.polyxo.com/visualsupport/pecs.html). 
In phase four the basic sentence structure is introduced.  Typically the first sentence taught is “I want.”  Initially the therapist begins without using spoken words and will guide the student to a sentence strip with a picture showing “I want.”  A physical prompt is given to the student to place a picture of an object they desire at the end of the strip.  The child makes an exchange of the picture for the object.  Once this is starting to take place the therapist or teacher will begin using words and they will start saying the sentences out loud so the student will make connections between the visual sentences and spoken language.  Once the student has begun to spontaneously completed sentence strips and exchanged them for desired objects or activities they will move on to phase five (http://www.polyxo.com/visualsupport/pecs.html). 
In phase five, “What do you want?” is introduced into the picture exchange.  In this phase the student is asked what they want and the therapist or teacher guides the student to the communication board.  When the student is able to demonstrate that he/she can indicate what they want when they are asked they are ready for phase six (http://www.polyxo.com/visualsupport/pecs.html). 
The last phase ties together with the fourth phase which was sentence completion.  New and different phases are introduced such as “I see toys,” or “I like toys,” and then the student is encouraged to respond.  Phase six is an ongoing as long as PECS is seen to be valuable or necessary for facilitating communication (http://www.polyxo.com/visualsupport/pecs.html). 
Students with Autism Spectrum Disorders, by Heflin and Alaimo (2007) states that one advantage of using PECS with students who are nonspeaking or minimally verbal is that PECS is very flexible.  PECS uses pictures which is a fairly universal language which helps a student to communicate with almost anyone in any setting.  Another advantage is PECS does not require the student to imitate spoken language or motor movements that sign language and speech training require.  Lastly, PECS does not require eye contact.  Heflin and Alaimo (2007) state that the greatest benefit is that PECS focuses on spontaneous initiation without verbal prompting.  PECS has shown to be effective with students who are minimally verbal, echolalic, or who use jargon, as well as student who do not exhibit spoken language.  

From  Do-Watch-Listen-Say Social and Communication Intervention for Children with Autism, by Kathleen Ann Quill (2000), discusses how PECS places few social demands on students and this program is simple and slow paced.  PECS allows the student to focus his/her attention on a symbol for as long as necessary in order to understand its meaning.  PECS has minimal requirements and the student only needs to show some interest in two dimensional pictures or photographs.  Quill states that PECS has been designed to enhance spontaneous communication in nonverbal children.  Research has shown that children have learned communication skills through the use of PECS.  PECS has been shown to be an effective method for teaching nonverbal ways to gain the students attention before a message is conveyed (Quill).

A research study by Charlop, Carpenter, Loc, LeBlanc, and Kellet (2002) showed that PECS increased verbal speech among the three participants in the study.  The research also showed increases in social-communicative behaviors and decreases in problem behaviors.  The participants of the study were three boys with autism.  The study took place during biweekly sessions at an after school behavioral treatment program.  Each participant had been diagnosed with autism by two independent agencies.  The participants included Alex, a 12-year-old Ethiopian-American boy, Jake, a 3-year, 8-month-old Chinese-American boy, and Kyle, a 5-year, 9-month-old Korean-American boy.  The design that the researchers chose to use was a multiple baseline design across participants.  This design was used to “evaluate the collateral effects of PECS training on multiple dependent measures in the domains of speech, social-communicative behavior, and problem behavior in free play and academic settings” (Charlop-Christy et al., p. 217).   Two dependent measures were collected in the PECS training setting.  A frequency count was used to track the number of trials to criterion for each phase and the total number of minutes until criterion was met was recorded for each phase.  The variables were measured in the play and academic demand settings.  In each speech trial a score of correct or incorrect was given and the data was presented as percentage of trials with correct responding.  The results of the study showed that all 3 children met criterion for each PECS phase and acquired PECS skills during an average of 170 m.  Progress showed to be faster during phase 3 and 5 and phase 2 and 4 took longer to show progress.  The results of spontaneous speech and imitation showed that Kyle’s spontaneous speech increased after training and imitation also increased after training during academic sessions.  When a follow up assessment took place Alex met the criterion for the 1 year follow up.  Jake and Kyle also demonstrated an increase in spontaneous speech and his ability to imitate after training in academic sessions.  During free play sessions all three participants again showed gains in both spontaneous speech and imitation.  When the 1-year follow up was conducted the gains in spontaneous speech and imitation were maintained.  After PECS training took place Alex, Jake and Kyle showed gains in their social-communicative behaviors during free-play sessions.  Lastly, when the data for problem behavior was collected it was found that during both academic and play sessions tantrums and out of seat behaviors decreased for all participants.   

This study showed that children with autism can learn how to use the picture exchange communication system (PECS) and the effects of the PECS training was positive across several behaviors.  The study stated that all three of the children were able to learn how to use PECS in a short period of time.  PECS allows children with autism to learn through visual representation for communication purposes.  The PECS system allows children trade the two dimensional card for a three dimensional item which can be an easily understood too for these children to use.  Researchers feel that PECS may contribute to the emergence of vocal as well as pictorial communication. 
Applied Behavioral Analysis (ABA)

Facing Autism Giving Parents Reasons For Hope And Guidance For Help, by Lynn M. Hamilton (2000) discusses many of the key elements of applied behavioral analysis (ABA) in her book.  In the text Autism Information and Resources for Professionals and Parents by Richard Simpson and Paul Zionts (2000), states, “one tool for individualizing for students’ educational and other needs is applied behavior analysis” (p. 103).  Applied behavior analysis has been used with all types of students including students with autism and students with all types of ability levels and needs (Simpson & Zionts).  In a research article by Anderson and Romanczyk (1999) they stated that ABA has shown considerable promise for children with autism.  Controlled research indicates that comprehensive well-conducted use of ABA offers the most hope for children with autism and their families (Anderson & Romanczyk).  Hamilton (2000) describes ABA as a way to teach complex tasks by turning the task into a set of smaller tasks that can be learned more easily by building on each small piece.  Most therapy sessions begin in the home, which is the most familiar setting for the child.  As the sessions progress the sessions can be moved to other rooms or outside.  A trained ABA consultant working with the child daily should conduct ABA sessions.  ABA sessions are usually conducted at a table and chair and are tailored to the child’s level.   Rewards are used as reinforcers when completing an ABA session.  Rewards are given for correct responses and incorrect responses can be corrected, ignored, or redirected.  Different types of reinforcers include things that the child wants and likes (Hamilton, 2000).  Through out ABA sessions the therapist will record data of the trials, and from the data adjustments can be made (Hamilton). 


When creating an ABA program the focus will be in the areas of skills, including attention, imitation, language, social, self-help, and academic.  Attending or attention skills will focus on tasks that include sitting on a chair, decreasing tantrums, eye contact, and listening.  Imitation skills include both physical and verbal skills.  From the text Do-Watch-Listen-Say Social and Communication Intervention for Children with Autism (2000) by Kathleen Ann Quill, provides many examples of activities that can be used in the ABA setting.  One example from the text to work on imitation skills is imitation of a single body action.  This is “Motor Imitation 2”.  During this activity the goal is for the child to imitate the body action you are doing.  Imitation of the action produces a reward or a reinforcer for completing the desired action correctly.  This can be done with showing flashcards of animals and pretending to be the animal on the flashcard.  You would complete the action like the animal and then request that the child repeat it after you (Quill).   Social skill activities focus on playing with toys, initiating interaction, sharing toys, and developing friendships.  Quill provides examples for social interactions.  She describes an activity that requires you and the child to be engaged with a highly motivating activity like blowing bubbles or tickling.  After you have started the activity you then turn your head away from the child.  Help the child to learn how to gain your attention so that you can return to the activity.  You can teach the child how to use an arm tap or a verbal call.  Dressing and undressing, toilet habits, grooming, safety, cooking, and household chores are all components of self-help skills (Hamilton, 2000).  Self help skills have to be broken down into very small steps, and the goals of each step have to be reachable.  You cannot move forward until each step can be completed independently.  Lastly, ABA includes academic skills. This area can begin with leaning shapes, colors, letters, and numbers (Hamilton).  As the child advances then reading, writing, and math can be introduced.  Academics are not permitted in my in-home ABA program.  This is a decision that is made by the company I am employed through.  Communication, self-help skills, fine and gross motor skills, social skills, and memory/organizational skills are the core areas of focus.  An example of an organizational activity is when you are working with the child to make a choice between two objects or activities (Quill).  During a choice activity you can give the child both verbal and visual choices.  For younger children or less advanced children a picture board may be used.  A picture board will show the options for the next activity in a picture format.  The child will point to the picture or give you the picture card, which is then exchanged for his/her choice (Quill). There are a few loopholes in regards to the area of academics.  Memory activities and fine/gross motor activities can have academics interwoven and be okay in terms of the employment agency.   Hamilton (2000) also states that the “goal of an ABA program is to make the child want to learn and make the child feel that he can learn” (p.86).  


Next, Hamilton (2000) discusses Dr. Lovaas’s research conducted on 3 groups of children with ASD.  The children in the study were similar in age, language ability, toy play, peer play, self-help skills, and self-stimulation.  There was one experimental group and two control groups.  The experimental group received 40 hours a week of behavioral therapy, the first control group received 10 or less hours per week of therapy, and the second control group received no therapy.  Out of all the results of the three groups the experimental group showed the best outcomes.  Nine out of the 19 children reached normal intellectual and educational functioning and attained average or above average IQ scores.  Another eight children in this group were said to be moderately affected and needed classes for language delays and only two children remained severely retarded and required special education services for autistic students.  From my experience with ABA I have not seen a student make strides to having normal intellectual and educational functioning, but I have seen much progress.  John has made many great strides, but is still functioning below his age and grade level.  He is six and is showing skills of a toddler.  He has not developed verbal language and lacks a great deal of cognitive skills.  Another study that was conducted by Smith and other colleagues (1997) looked at preschool aged children.  Half of the sample received intense behavioral therapy and the other group received minimal therapy.  The group that received intense therapy obtained a higher mean IQ and demonstrated higher levels of speech than the other group.  Both groups showed less behavioral problems.  In an article by Rosenwasser and Axelrod (2001), they support early ABA programs by stating that these programs have produced impressive language gains for children with autism, but progress with the programs can also be slow.  


Research has also been done to look at the effects of ABA on siblings with autism.  Hastings (2003) conducted a study that looked at sibling adjustment compared to a normative sample.  The research showed that an in-home ABA program does not negatively affect siblings.  ABA is a program that parents can bring into their homes and their other children will not show negative affects of the program.  

Lovass Method 

The Lovaas method includes principles of ABA as well as Discrete Trial Training (DTT).  The Lovaas method is a behavioral treatment model focused on children between the ages of two to eight (www.lovaas.com).  The skills in which DTT and the Lovaas method focus on are imitation, attention, receptive and expressive language, pre-academics, and self help skills.  The principles of ABA when included with the Lovaas method helps to teach skills from the very basic level of functioning and moves on to more complex skills as the child progresses.  The tasks presented to the child are broken down into small pieces or steps; and after each step is completed the therapist, teacher, or aide builds on the previous step (www.lovaas.com ).  This form of intervention can involve thirty to forty hours of one on one work that includes the child and a therapist or trained professional.  These sessions typically include an equal ratio of structured time involving tasks and free play for the child.  There is an extended amount of time at the end of each hour of the three-hour session (www.lovaas.com ).  The Lovaas method also includes facilitated peer play and works to transition master skills and generalize these skills into other natural environments (www.lovaas.com ).  When working with the Lovaas method of instruction tasks are broken into small steps, and when completed correctly a reward is given (reinforcement).  The reward is given to reinforce the correct behavior.  Rewards can include a hug, high five, “good job” or “well done,” a piece of candy or a snack, etc (www.autism-society.org).   


DTT is the teaching technique that is typically paired when using the Lovaas method.  DTT programs include interventions that include a great deal of structure and reinforcement.  DTT is a single cycle of behaviorally based instruction routine.  A trial may be repeated several times until the skill has been mastered.  Trials can be repeated in succession, multiple times during a session, or over the course of many sessions or days (www.polyxo.com/discretetrial/ ).  When DTT is used in a program the ABC Model may be referenced when discussing discrete trial training.  The ABC Model is when an antecedent, behavior, and consequences occur.  An antecedent is when a therapist gives a direction and expects the child to perform the task in which he or she has been asked to complete.  The behavior is the response the child provides.  A response can include the correct response, the incorrect response, or no response.  Consequences can include a positive reinforcer, which will increase the desired response or a negative reinforcer by telling the child that they did the wrong thing or by telling the child no.  When a child performs the correct response and it is followed by a positive response by the therapist it is more likely that the correct response will happen again.  When negative consequences are present the hope is that the negative behavior will occur less. When using a Lovaas and DTT program the design of the program is to construct a program that will increase the number of correct responses and decrease the number of inappropriate or undesirable responses.   

 (http://www.asotoronto.org/PDF/IBI_Lovas_interview.pdf).  

The Lovaas method has been shown to be effective by demonstrating that the treatment plan is effective and the positive effects are not due to other variables, effects of the program are shown through time and do not diminish as the children get older, and that other studies have been able to show results that replicate original data (www.lovaas.com ).
 

The Lovaas method has been shown to be effective by demonstrating that the treatment plan is effective and the positive effects are not due to other variables, effects of the program are shown through time and do not diminish as the children get older, and that other studies have been able to show results that replicate original data (www.lovaas.com ).
 

Research in the area of autism and the use of positive reinforcement (which is part of the DTT intervention process) has shown to be successful with positive results.  Research in this area is still very popular, and teachers and professionals are using research as a more valid and reliable source to turn to.  These articles describe some of the current findings in the area of autism and the use of positive reinforcement and changing behavior.  The text Strategies for Addressing Behavior Problems in the Classroom by Kerr and Nelson (2002) defines reinforcement as “the provision of a reinforcing consequence or removal of an aversive stimulus contingent upon the occurrence of a behavior, resulting in an increased or maintained rate of behavior in the future.”  Certain studies have yielded positive results using reinforcement in autistic children.  Ahearn (2003) used a form of reinforcement to increase vegetable consumption by adding favorable condiments.  This study found that when condiments were used, vegetable consumption increased for children with autism (Ahearn).  Dixon and Cummings (2001) also used a form of reinforcement in their study of children with autism.  They used a progressive-delay schedule of reinforcement to increase self-control (Dixon & Cummings).  The study found that when access to the larger reinforcer required either no activity or engaging in a concurrent task during the delay, all of the participants showed self-control and preference for a response requirement (Dixon & Cummings).  Shabani et al. (2002) used a tactile prompt to increase verbal initiations for three children with autism.  In some cases of children with autism they lack the ability to communicate effectively with words, but sign language can also be difficult for these children because of the motion they need to make with their hands and the sensory input they do not receive from some of the motions they have to make with their hands and body.  These children can also struggle with performing activities without crying during initiation of the activity and during the activity because of lack of motivation to complete the task being asked of them.  Another study conducted by Rincover and Newsom (1985) is not new research, but had many valid points regarding the use of reinforcement strategies with children with autism.  These researchers stated, “one of the most difficult problems encountered in the treatment of autistic children is lack of motivation” (p. 237).  This is found when trying to keep children’s attention on a task or make them interested enough to stay focused on the activity.  Teachers and parents have tried to rely on edible reinforcers (Rincover & Newsom).  Their study compared the use of edible reinforcers to sensory reinforcers.  This study used three boys with autism and different edible and sensory reinforcers were used for each child.  The results showed that food and sensory reinforcers were found to be almost equal in the ability to maintain responding when one type of each reinforcer was used.  

Gluten Free/Casein Free Diet (GFCF Diet)

Unraveling the Mystery of Autism and Pervasive Developmental Disorder (2000), by Karyn Seroussi has a great deal of information and involves a narrative by Seroussi of her experiences with her autistic son.  She goes into great detail regarding the Gluten free/Casien free diet.  Another resource for the GFCF Diet is the User Guide to the GFCF Diet for Autistic, Asperger Syndrome, and AD/HD (2001) by Luke Jackson.  Jackson states that people on the autistic spectrum do not completely breakdown gluten and casein.  Gluten is the protein found in most grains (Jackson, 2001).  Gluten products include wheat, oats, rye, and barley (Seroussi).  Casein is the protein found in dairy produce (Jackson, 2001).  Casein products include milk (all types), butter, yogurt, lactose, powered milk, goat’s milk, cheese, casein, and whey (Seroussi).  Jackson discusses how the unbroken down proteins end up as little bits called peptides and these peptides pass through the wall of the stomach (2001).  The stomach is often damaged and can be referred to as “leaky gut.”   Most children have stomach problems such as constipation or diarrhea.  Removing the gluten and casein can help change behavior for the better (2001).  From a research study by Whiteley, Rodgers, Savery, and Shattock (1999) results showed that participants on a gluten free, but casein included diet showed improvement for a number of behavioral measures.  This study was conducted over a 5-month period of time.  Children and adults on the GFCF Diet can have meats and poultry organic or kosher are recommended and meats with additives and hormones are to be avoided.  Rice bread, tapioca bread, rice pasta, rice or soymilk is permitted.  Parents need to be careful with frozen french fries, salad dressings, tuna fish, ice cream, tomato paste, candy, condiments, play dough, school glue, and canned goods should be avoided.  Safe foods include white rice, sweet rice, potato starch, lentils, bean flours, brown rice, tapioca, chickpeas, corn, and soy.  Corn can be similar to gluten and can cause sensitive children to have effects (Seroussi, 2000).    From a research article entitled MMR and Autism (2000) it concluded that studies have shown a connection between the exclusion of gluten and casein from the diet and improvements in the behavior of some children with autism.  Diets containing large amounts of gluten and casein seem to resemble a form of addiction in children with autism (2000).  A study was completed by Knivsberg, Reicheltka and Hoien (1995) and after evaluation at one and four years a normalization of urine patterns were found, a decrease in odd behaviors was reported, and improvement in communication skills were seen when children were on the gluten free casein free diet.  An article reported that both gluten and casein have similar chemical structures that have been shown in individuals with autism to worsen their disorder.  This is a result of their body’s inability to process these substances (Adams & Conn, 1997).

Peer Tutors, Peer Models, and Integration of Students with Autism in Inclusion Settings

Another intervention used when working with autistic children is by implementing peer tutors, peer models and by including these children in an inclusive setting.  An inclusive classroom has been defined as a collaboration of the general education and special education teachers to meet the needs of all students.  In this type of classroom the teachers plan together, teach together, and meet the needs of the students cooperatively.  An inclusive classroom combines all types of learners in one classroom and provides them with a free and appropriate education in the least restrictive environment.  Inclusion is providing education to all students at the same time and all in the same classroom, but most of all it needs to be done well.  There is a great deal of research on children with autism and their placement among their typical peers versus a self-contained classroom.  Research also discusses peer tutors and peer models.  


Peterson and Hittie authors of Inclusive Teaching (2003) discuss that teaching children with autism can be difficult, but it can be easier if a teacher uses approaches in their classroom that are variations of good teaching practices for all children.  This is similar to what has been discussed in class regarding best practice of IDEA and how it has been modified, but the new modifications are not as thorough as the old laws and we are still using our knowledge of what we know and what we think is best on a daily basis.  They also state that children with autism may benefit from an inclusive setting (Peterson & Hittie).  The peers of autistic children also learned new skills.  These skills included how to promote social skills and interactions.  In any classroom you must build on students’ strengths.  Children with autism may have strengths and these strengths include their visual skills, ability to recognize details, and their ability to remember things.  These are all areas where one may be able to build around to create a successful learning environment and lessons that can help a student succeed and make strides.  Focusing on strengths is key to successful teaching and helping our students succeed.  The weakness are important to note, but using these strengths to guide instruction will help make the content more meaningful for our students with autism and will hopefully encourage them to want to learn and be interested in what is being taught.

A study by Kasari, Freeman, Bauminger, and Alkin (1999) looked at the effects of the child’s diagnosis (autism vs. Down syndrome), age, and current educational placement on parental perceptions toward inclusion for their child. The results showed that parents of children with Down syndrome were more likely to support inclusion as their preference rather than parents with autistic children.  Parents of autistic children were more in favor of mainstreaming their child, which is defined as part-time placement with general education students.  The study also showed that parents of younger children were more positive to inclusion if the child was already in the general education setting.  Parents with older children and children in the special education programs were less positive towards inclusion options for their child’s educational placement.  

Another study by Whitaker (2004) looked at 10 young students with autism that were paired with peer tutors.  The tutors received a small amount of training of interaction techniques before the study began.  The study showed that the peer tutors were able to engage the students with autism in high and sustained levels of shared play.  The children with autism showed an increase in their levels of requesting, but levels of initiation of shared of attention did not change and were still low.   

In 2001, Harrower and Dunlap had their research published that studied the placement of children with autism in general education classrooms.  They state “children with autism can benefit from participation in inclusive classroom environments” (p.762).  Some experts believe that inclusion is a civil right and inclusion is responsible for fostering appropriate social development.  Research on inclusion has looked at both academics and social outcomes based on the child’s placement in school.  Past research has shown that students with disabilities including those with autism show more social interaction, give and receive more social support, have more friends, and have more advanced IEP plans in terms of developmental progress compared to those in segregated classrooms. One type of intervention used in the inclusive classroom is peer-mediated interventions.  Peer mediated intervention in inclusion classes have shown positive results to help children with autism increase their participation in the educational setting.  When one uses a peer to help a student the amount of time the student needs from a teacher on a one on one basis may decrease.  Reducing the amount of time the student needs individually with the teacher may make him/her feel more independent and the student may function more like his/her peers (Harrower & Dunlap).  

McGregor and Campbell conducted a study in Scotland (2001) that looked at the attitudes of teachers towards integration of children with autism into the mainstream schools.  This study conducted their research on 23 specialist teachers and 49 mainstream teachers.  Twenty-two of the mainstream teachers had experience with autism and 27 had none.  The study questioned them on the advantages and disadvantages of integrating children with autism into the mainstream classroom.  The study also looked at the teacher’s own ability to cope and predictors of success.  The results showed that the minority group of mainstream teachers felt that children with autism should be integrated when the situation permits and mainstream teachers with experience with autistic children showed a higher confidence level to deal with the children with autism than those teachers with no experience.  Concerns were expressed regarding the effects on the mainstream pupils, but most teachers were willing to receive more training.  The specialist teachers were more positive, but they recognized disadvantages for the children with autism and the mainstream students.  These teachers pushed for integration to be successful and felt it depends on the individual child for inclusion placements to be successful.

A study was conducted on the effects of participation in an integrated play group on the joint attention, symbolic play and language behavior of two boys with autism.  The two boys with autism were twins and they were 6 years old.  Their typical counterparts were three typical girls ages 5, 9, and 11 (Zercher, Hunt, Schuler, & Webster, 2001).  This study relates to the research review that Harrower and Dunlap discussed in their paper regarding peer tutoring and peer mediated intervention.  This study used a multiple baseline design with three phases.  The three phases were no intervention, intervention with adult coaching, and intervention with no adult coaching.  Training took place in the beginning of the study with the three typical developing girls.  They implemented the integrated play sessions in 30-minute play sessions that took place each week and in a group setting.  The sessions were carried out over 16 weeks.  The results of the study showed that participation in the play group showed increases in shared attention to objects; symbolic play acts, and verbal speech across the two boys with autism.  These increases in attention, symbolic play, and verbalizations continued when adult support was withdrawn.  The study showed that the peer supported play was beneficial to the two twin boys with autism as was the results from the peer tutoring and peer mediated intervention.

The next study by Yang, Wolfberg, Wu, and HWU also looked at peer play at home and school, but in Taiwan (2003).  The research focused on integrated pay groups that were a model to help children with autism spectrum disorder in play activities with typically developing peers or siblings, and its recent adoption with children in a home and school setting in Taiwan.  The model used in this research project is the Integrated Play Model (IPG).  This model is used to support children of different ages and abilities with ASD in play activities with typical peers and siblings.  The emphasis of the model is placed on “maximizing children’s developmental potential as well as intrinsic desire to socialize and play with peers” (p.439).  The typical peers and siblings also benefit from participating in this model by learning how to be more accepting of children with autism, they learn to be more aware of the children who relate and play differently than they do.  The research also reported on quantitative and qualitative methods that examined the effects of participation in integrated play groups on the symbolic and social play of two early elementary aged children with autism.  The results showed that each child made evident gains in reciprocal social interaction and pretend play while in the play groups.  

Gessler, Werts, Caldwell, and Wolery (1996) completed research on peer modeling of response chains.  Peer models were used in this study.  The peer models were students that did not have disabilities and were capable of completing one response chain each day and described the steps they performed while their classmates with disabilities watched.  In this study three students with disabilities participated and these students were assessed immediately prior to and following the peer modeling every day.  The purpose of the study was to see if students with disabilities in the general education classroom would learn response chains by observation when a peer modeled the chains.  Verbal descriptions were used because research has shown that imitation skills can increase through verbal descriptions.  A multiple probe design was used across the response chains, replicated across children with disabilities, was used.  Another component that was assessed was participation and social interactions of the children with disabilities and their peer models.  These assessments took place in classroom activities after the modeling sessions.  The results of the study showed that when the peer models performed the response chain accurately and quickly the students with disabilities obtained the response chains.  Through out the study participation in the class activities was high, social interactions were low, and the two groups were not affected by the peer modeling intervention.  

The next study looked at the behavior of preschoolers with autism.  The study was completed by Goldstein, Kaczmarek, Pennington, and Shafer (1992), and they looked at the effects of a peer-mediated intervention, which focused on the social interaction of preschoolers with autism and their typical peers.  The strategies used were supposed to encourage interaction and were selected based on the description provided.  The typical peers were instructed to attend to, comment on, and acknowledge the behavior of their classmates with autism.  The behaviors that the study was looking at were behaviors that preschools perform most frequently, but do not force responses to the same extent as questions and requests do.  An ABCB reversal design was used and showed that rates of social interaction improved during play.  These results were associated with the peer intervention for 4 out of the 5 students with autism.  

Researchers have also looked at the effects of cooperative learning groups during social studies for autistic students and their fourth grade peers (Dugan, Kamps, & Leonard, 1995).  Cooperative learning is defined as “small groups of students working together as a team to solve a problem, complete a task, or accomplish a common goal”(p.175).  Cooperative learning groups are an instructional strategy for integrating students with autism into a fourth grade social studies class.  This strategy was used for two students with autism.  The study used an ABAB design.  The baseline was constructed of 40 minute sessions led by the teacher, which included lecture, questions and discussion with the students, and the use of maps.  The intervention section was made up of 10-minute sessions of teacher introduction of new material, activity, and a whole group wrap-up and review lesson.  The research showed an increase for target students and peers for the number of items gained on weekly pretests and posttests, the percentage of academic engagement during each class period, and duration of student interaction during the intervention.


The last study looked at class wide peer tutoring.  The research was completed by Kamps, Barbetta, Leonard, and Delquardri (1994).  They used a multiple baseline design across subjects with a reversal.  The reversal was used to look at the effects of classwide peer tutoring relative to traditional reading instruction on reading skills and social interaction time for high-functioning students with autism and their typical peers.  The students were part of an integrated, general education classroom.  The traditional reading instruction was teacher lead with individual student participation and independent seatwork.  The peer tutoring sessions were made up of 25 to 30 minute sessions of specified instruction.  These sessions were performed with the use of tutor-learner pairs that participated and worked together on reading fluency and their reading comprehension skills.  There was also 15 to 20 minutes of unstructured free time built into the sessions.  This section consisted of activities that immediately followed the reading instruction.  Results of this study showed that class wide peer tutoring increased reading fluency and correct answers to comprehension questions.  These results included both the students with autism and their typical peers.  The study also showed an increase in the total duration of free time social interactions for both the students with autism and their peers, with individual variation in performance.  This study by Kamps et al. stated that in the 1990s there was an educational move towards the integration of students with autism and other disabilities into the general education classroom to be with their typical peers.  It is amazing that so many years ago that this transition was starting, but somewhere in the middle from point A to B we regressed.  Schools are still struggling with this concept and we have many classrooms for autistic students (self-contained autism classrooms).  Successful integration must include careful planning, development, and implementation of programs that include and emphasize the academic and social needs of students with disabilities (Kamps et al.)  These researchers also make reference that integration may be more successful by integration steps being incorporated easily and that routines and learning experiences of typical peers are maintained.  


These studies showed a large number of different skills increase of autistic students through the use of peer modeling, peer tutoring, shared learning experiences with typical peers, peer mediated intervention, and cooperative learning.  Skills that were shown to increase included social interaction (Goldstein, Kacmarek, & Pennington, 1992), and students with autism learned skills from their peer models through the use of the peers modeling a behavior and the students with autism replicating the behavior or skill (Gessler, Caldwell, & Wolery, 1996).  The study in Taiwan showed an increase in reciprocal social interaction and pretend play when students with autism were placed in peer play groups (Yang, Wolfberg, WU, & HWU, 2003).  When children with autism, and especially younger children with autism, show benefits from integrated play groups it is encouraging for parents to get their children involved.  Zercher, Hunt, Schuler, and Webster (2001) showed these results in their study, as well as an increase in verbal skills and joint attention.  Furthermore, the results were maintained when the variables changed.  This is positive for parents and shows hope that children with autism can develop skills to help them increase their social challenges and also help their peers to understand the differences between one another.  Social interactions were also found to increase in a study conducted by Laushey and Heflin (2000), which compares to the study mentioned previously.  This study looked at Kindergarten students and the study by Zercher, Hunt Schuler, and Webster included students that were 6 years old.  Both studies showed increases in skills with the use of peer models and peer tutors.  


Another increase that was displayed was in research from Kamps, Barbetta, and Delquadri (1994), but focused on the academic aspects of using peer tutoring.  The results showed an increase in reading fluency and reading comprehension questions answered correctly.  

TEACCH Program
The Treatment and Education of Autistic and Related Communication Handicapped Children (TEACCH) is a university-based project founded by Eric Schopler at the University of North Carolina at Chapel Hill (http://www.teacch.com/whatis.html).  TEACCH is considered a complete program for individuals with autism (www.autism-resources.com/papers/TEACCHN.htm).  This program is for individuals of all ages and skill levels and this program has been introduced to thousands of individuals and their families since 1970 (www.teacch.com).  The TEACCH program provides diagnostic services and evaluation, training programs for parents and family members, and parental support groups (www.teacch.com).  The TEACCH Program also provides other support programs for individuals with autism that are considered to be higher-functioning (www.teacch.com).  This program reaches out to a large population of individuals with autism.  If you are an individual with autism or have a child that has autism and you live in North Carolina the clinical services from TEACCH facilities are free (www.teacch.com).  
The goals of the TEACCH program are “skill development and fulfillment of fundamenta needs” (www.teacch.com/whatis.html).  To accomplish the main goals of the TEACCH Program “Structured Teaching” (www.teacch.com/whatis.html) was introduced.   The main principles of Structured Teaching are: “understanding the culture of autism, developing an individualized person-and family centered plan for each client or student, rather than using standard curriculum, structuring the physical environment, using visual supports to make the sequence of daily activities predictable and understandable, and using visual supports to make individual tasks understandable” (www.teacch.com/whatis.html).  

The TEACCH Program also has a Supported Employment Program which provides a stable and predictable work environment for individuals with Autism Spectrum Disorder (ASD) www.teacch.com/SE Philosophy.html).  This program allows people with ASD to contribute to the work force as independently as possible.  The goal of the Supported Employment Program is to “prepare people with autism to live and work happily and productively throughout all facets of their life” (www.teacch.com/SE Philosophy.html).  The Supported Employment Program continues to involve the individual with autism and his/her family members as a team to support the vocational goals of the individual with autism.  The TEACCH staff of the Supported Employment Program look at specific information when selecting a job for an individual in the program.  Jobs that are typically selected will have defined work tasks, jobs that can be adapted and changed to meet the needs of the individual, and employers that are willing to learn about the needs of the individual and create an environment to help him/her succeed.  The TEACCH team is very supportive for the individual working and keeps in contact with the employer, the employee, and the family members to help to continually support the individual with ASD (www.teacch.com/SE Philosophy.html).  
There are also some myths regarding the TEACCH Program.  Some believe that the TEACCH Program is only for children and this is not the case (www.teacch.com/whatis.html).   The TEACCH Program has been created for those of all ages with Autism Spectrum Disorder (ASD).  With the use of Structured Teaching adults with autism have been able to work with employment programs to help adults become successful and independent (www.teacch.com/whatis.html).  Another myth about the TEACCH Program is that it is only for those individuals with mental retardation (www.teacch.com/whatis.html).  Again this is not true because the TEACCH Program is for all people with autism and all levels of development (www.teacch.com/whatis.html).  People also think that the TEACCH Program can only be used if a student is in a self-contained classroom (www.teacch.com/whatis.html).  This program was designed so it could be used across settings including the regular education classroom.  This program is also starting to be used in early intervention programs, public and private schools, play groups, recreational programs, etc. (www.teacch.com/whatis.html).  The last myth about the TEACHH Program is that it does not teach language (www.teacch.com/whatis.html).  Creators and professionals of the TEACCH Program were “innovators of methods for teaching and supporting language development in students with autism spectrum disorders” (www.teacch.com/whatis.html).  Meaningful and spontaneous communication is a main goal for all people with ASD.  Activities for learning language and social communication are needed as a part of the TEACCH Program (www.teacch.com/whatis.html). 

There are some individuals that feel that the TEACCH Program is just a behavior management program (www.autism-pdd.net/teacch.html).  It is thought that the program is filled with charts and visual aids which can become the focus of the program.  With the creation of so many visual aids and charts teachers and educators can become consumed with the task and it can be challenging to implement (www.autism.pdd.net/teacch.html).  It is also thought by some individuals that the TEACCH Program may “mentally shield the subject from their surroundings, but it curbs social acceptance as well” (www.autism.pdd.net/teacch.html).  It has been noted that children involved in the TEACCH Program can become obsessed with their daily activity charts and that any disturbance of their routine can cause major frustrations or confrontations (www.autism.pdd.net/teacch.html).  These criticisms of the program are only others ways of thought and are not to be taken as evidence as a decision to use or not use the program.  
Conclusion
In conclusion there are many interventions currently being used for individuals with Autism Spectrum Disorder (ASD) that have shown positive results.  Choosing an intervention can be difficult, but after one completes some research on what is available interventions can be matched based on the individuals unique needs and the desired goals for one to accomplish.  If one intervention is unsuccessful another should be tried.  Individuals with autism have very unique needs and one intervention that works with one individual may not work with another individual.  Interventions should be tried across settings and should be attempted long enough to collect data and be able to determine if you should continue or discontinue the chosen intervention.  Interventions are not cures for individuals with ASD, but are programs that will help make progress towards set goals and a greater independence.
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