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Personal Relevance Preface


After I receive my degree from the University of Evansville, I plan to attend graduate school and pursue an Ed.S. in School Psychology. As a psychologist working in the school setting, I will be responsible for assessing and diagnosing children, along with consulting with parents, teachers, and other school professionals. 

Most school psychologists are relatively inexperienced in working with children with autism and pervasive developmental disorders. Paradoxically, they are usually the first to see these children, evaluate their behaviors, and make diagnoses. Therefore, as a future school psychologist, I hope to avoid this undesirable situation by becoming intimately familiar with the diagnostic criteria for autism and pervasive developmental disorders. In addition, thorough investigation of the literature concerning the issues of assessing, educating, and treating these children should be invaluable to me in the future. Therefore, my goal in researching autism in children was to review what researchers have found concerning the symptoms of autism, assessment, treatment and education of individuals diagnosed with this condition.

Abstract

Autism is one of the most pervasive of the psychological conditions. Historically, the prognosis for individuals diagnosed with autism was not encouraging. The development of behavioral treatments and ensuing early intervention programs for young children with autism has improved the prognosis for these individuals significantly, but no all-encompassing treatment has been developed. In addition, a wide range of symptoms and abilities are exhibited by individuals with autism. Thus, treating and educating children with autism is a significant issue. A thorough review of the literature concerning symptoms and interventions for autism will delineate those treatments that are effective for some individuals.
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Autism: Symptoms and Treatment Options

Dylan looks like any other 7-year-old boy, with his brown hair, blue eyes, and tan skin. Spend five minutes with him, however, and you will quickly realize he is not like other children. He sits for a second and rocks back and forth against the back of the couch. Then he jumps up, runs to one end of the house, turns, flips the lights on and off, and runs to the other end of the house. The saying “bouncing off the walls” may come to mind as you observe him. In addition, he flicks his hand in front of his eyes and mumbles something that sounds like “Eee bah, subway, eat fresh.” He finds a cup, taps it on the table, and jumps up and down in what appears to be ecstasy. In watching Dylan, you have been observing a child that has been diagnosed with autism, one of the most perplexing and complex psychological disorders. 
Autism, with its unique collection of symptoms, has fascinated psychologists for over fifty years. It appears almost to be a hodgepodge of many disorders. The problem with this is that psychologists do not know how to adequately treat even one of these disorders, let alone an individual presenting with several of them. Thus, the enigma that is autism continues to adversely affect those diagnosed with it and their families and intrigue professional researchers and lay people alike. The wide range of abilities and symptoms exhibited by individuals with autism makes the development of concrete treatments difficult. The condition has been recognized and studied extensively for many years. Kanner (1943) was the first to describe autism in children. He provided a surprisingly accurate description of the condition that has, with a few notable exceptions, stood the test of time.
Symptoms
Kanner’s Original Description of Autism
Kanner (1943) described children with autism as children who (a) fail to develop relationships with other people before 30 months of age, (b) have problems in the development of typical language, (c) demonstrate ritualistic and obsessional behaviors (“insistence on sameness”), and (d) are likely to have normal intelligence (Lovaas, 1987). This definition was not entirely complete or correct, but it became the basis for decades of research in the years following its publication. Kanner’s original (1943) paper attributed the symptoms of autism to an “innate inability to form the usual, biologically provided affective contact with people” (p. 250). In addition to defining autism, Kanner called attention to the “fact” that the parents of the eleven children he studied were not “warmhearted” (Kanner, 1943, p. 250). This statement contributed to the development of the refrigerator mother theory of autism. This theory attributed autism in children to a lack of parental warmth and attachment. The ramifications of this assertion were detrimental and long-lasting, but more accurate descriptions of the etiology of autism were eventually developed.
According to Kanner (1943), the most important feature of the disorder was the inability to relate normally to others from birth. Reference was made to an “extreme autistic aloneness,” in which the child avoided contact with others unless he needed something from a person or wanted to know something (Kanner, 1943, p. 242). The children with autism were said to never look at people when addressing them and to fail to use communicative gestures (Kanner, 1943). In addition, once they received what they had asked for, they stopped paying attention to the person unless they needed something else (Kanner, 1943). Even in the case of requests, however, the children had a tendency to attend to people as if they were objects. 

The children were reported to fail to assume an “anticipatory posture” before being picked up (Kanner, 1943, p. 242). In addition, it did not seem to matter to these children if their parents left the room. They did not appear to mind the parents’ absence, be it five minutes or a month. Kanner (1943) also commented that, while the average infant learns during the first few months to alter his body to the posture of the person who is holding him, the children he studied did not appear to do so until they were two or three years old.

Kanner (1943) also documented that the ability to acquire speech was also delayed (in eight of the eleven children) or absent (in three of the children). Much of the language the children did acquire was repetitive in nature, such as repetition of nursery rhymes, prayers, lists of animals, and even foreign-language lullabies (Kanner, 1943). The language of the children always had the “same quality,” or odd intonation (Kanner, 1943, p. 241). The majority of the language used by the children consisted of “naming,” of nouns when identifying objects, adjectives when signifying colors, and numbers (p. 243). 

A small percentage of children with autism (about ten percent) have excellent rote memory. One of the children studied by Kanner (1943), for example, remembered where the toys were kept in the examiner’s office after a year had passed. Kanner (1943) noted that several of the children he studied had been encouraged to memorize meaningless items. He hypothesized that this “stuffing” may have hampered the development of language as a tool for receiving and communicating meaningful messages (Kanner, 1943, p. 243).


Several of the children assessed by Kanner (1943) displayed echolalic responses. These responses were generally reflected back to the original speaker using identical inflection (Kanner, 1943). Kanner (1943) did not believe that these responses were meant to be communicative. Kanner (1943) also noted that the children with autism took anything someone said to them very literally. For example, when his father said that he would put him on his shoulders if he said “yes,” Donald learned to say “yes” (Kanner, 1943, p. 244). Donald came to associate “yes” with meaning he would like to be put on his father’s shoulders (Kanner, 1943). It took several months before he could separate the word “yes” from this precise situation, and it took even longer before he was able to use it as an all-purpose term of affirmation (Kanner, 1943). 

Kanner (1943) also reported that personal pronouns were repeated “just as heard” (p. 244). For example, if the parent said, “Do you want some milk?” the child may come to ask for milk by saying, “Do you want some milk?” As a result, the child learned to address himself as “you” and others as “I.” In addition, it was documented that not only were the words preserved, but the intonation as well (Kanner, 1943). Many aspects of Kanner’s original description of autism, such as intonation problems, were surprisingly accurate, though many alterations have been made to the symptomatology of autism in the decades since. 

The DSM-IV Features of Autistic Disorder 
The modern description of autism is similar to Kanner’s conception of autism, but many years of research have delineated several differing aspects of the disorder. After several years of research and debate, clinicians and researchers have reached an agreement on the validity of autism as a diagnostic category and on the numerous characteristics that define autism (Volkmar, Klin, & Cohen, 1997). This consensus has allowed for the union of the two major diagnostic systems: the 4th edition of the American Psychiatric Association (APA) Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; 1994) and the 10th edition of the World Health Organization (WHO) International Classification of Diseases (ICD-10; 1992, 1993) (as cited by Volkmar, Klin, & Cohen, 1997). This accomplishment has facilitated the development of diagnostic assessments that are keyed to internationally recognized guidelines (Volkmar, Klin, & Cohen, 1997). The DSM-IV-TR (APA, 2000) Features of Autistic Disorder are: 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) Impairment in social interaction, as evidenced by at least two of the following: (a) impairment in the use of nonverbal behaviors to regulate social interaction; (b) failure to develop peer relationships appropriate to developmental level; (c) a lack of spontaneous seeking to share of enjoyment, interests, or achievements with other people; or (d) lack of social or emotional reciprocity (APA, 2000). (2) Impairments in communication as manifested by at least one of the following: (a) delay in, or total lack of, the development of spoken language; (b) in individuals with adequate speech, obvious impairment in the ability to initiate or sustain a conversation with others; (c) stereotyped and repetitive use of language or idiosyncratic language; or (d) lack of varied, spontaneous make-believe or social imitative play (APA, 2000). (3) Restricted repetitive and stereotyped patterns of behavior, interests, and activities, as evidenced by at least one of the following: (a) encompassing preoccupation with one or more stereotyped and restricted 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; or (d) persistent preoccupation with parts of objects (APA, 2000). 

The DSM-IV criteria for autism sometimes differ from the state or district criteria used by schools. This disparity causes some children who do not meet DSM-IV criteria for autism to receive treatment for autism in a number of schools. This situation is exacerbated by the fact that although it is now recognized that individuals with autism display an extensive range of intellectual abilities, estimates suggest that about 75% have an IQ of 75 or less (Bauman, 1999). In addition, the cognitive development of individuals with autism is uneven—individuals may be excellent in some areas but deficient in others. In general, children with autism tend to be better at visual learning than auditory learning (Bauman, 1999). They also tend to have better nonverbal than verbal skills (Bauman, 1999). Additionally, many have an outstanding memory for details and a tendency to overgeneralize rules (Bauman, 1999). It is thought that persons with autism may, as the saying goes, have trouble seeing the forest for the trees. In other words, they scrutinize data in an analytic rather than global manner. This way of thinking may cause individuals with autism to perform extremely well on some tasks and very poorly on others (Wicks-Nelson & Israel, 2006).

The DSM-IV currently distinguishes between autistic disorder and other specific types of pervasive developmental disorders which exhibit similar features. These disorders are not nearly as well-defined as autism. The three other forms of pervasive developmental disorders are Rett’s Disorder, Childhood Disintegrative Disorder (previously called Heller’s Disorder), and Asperger’s Disorder (APA, 2000). In addition, the category Pervasive Developmental Disorder Not Otherwise Specified (PDD-NOS) is used to describe children with several features of autism. Ironically, though this category includes the largest number of individuals, relatively little is known about this group (Volkmar, Chawarska, & Klin, 2005). 
Rett’s Disorder


The DSM Features of Rett’s Disorder are: All of the following after a period of normal development: (a) deceleration of head growth, 5 to 48 months; (b) loss of hand skills, 5 to 30 months; subsequent stereotyped hand movements; (c) loss of social engagement early (although interaction may develop later); (d) poorly coordinated gait or trunk movement; (e) severely impaired language development with severe psychomotor retardation (APA, 2000)

In contrast to the predominately male nature of autism, all individuals with Rett’s Syndrome are girls. They may display stereotypical hand-washing, purposeless hand movement, and development of an assortment of unusual motor behaviors (Volkmar, Klin, & Cohen, 1997). A study comparing individuals with Rett’s Syndrome with girls with autism who were mute found that individuals with Rett’s Syndrome were significantly less likely to satisfy criteria for autism (Volkmar, Klin, & Cohen, 1997). In addition, individuals with Rett’s Syndrome were significantly more likely to be profoundly mentally retarded (Volkmar, Klin, & Cohen, 1997). The inclusion of Rett’s Syndrome in the broader category of pervasive developmental disorders is questioned by some (Volkmar, Klin, & Cohen, 1997).
Childhood Disintegrative Disorder (CDD)

CDD is a rare condition. Roughly 100 cases have been documented in the literature since Heller’s original (1908) account (as cited by Volkmar, Klin, & Cohen, 1997). The DSM features of CDD are: After normal development for at least 2 years, significant loss (before age 10) in at least two of the following: (a) expressive or receptive language; (b) social skills or adaptive behavior; (c) bowel or bladder control; (d) play; and (e) motor skills. Abnormal functioning in at least two of the following is also required: impairment in social interaction, communication, and restricted, repetitive, stereotyped patterns of behavior, interests, and activities, including motor stereotypies and mannerisms (APA, 2000).

In a comparison study of individuals with autism and with CDD, it was more likely that individuals diagnosed with CDD were mute or in residential placement (Volkmar, Klin, & Cohen, 1997). In addition, the average IQ of the CDD cases was also lower than that for cases with late-onset autism (Volkmar, Klin, & Cohen, 1997).
Asperger’s Disorder


Many researchers consider Asperger’s Disorder to be similar to higher-functioning autism. By definition, Asperger’s is different from autism in that there is no  delay in language or cognitive development (Volkmar, Klin, & Cohen, 1997). The DSM features of Asperger’s Disorder are: Qualitative impairment in social interaction, manifested by at least two of the following: (a) deficits in use of nonverbal behaviors to regulate social interaction; (b) failure to develop age-appropriate peer relationships; (c) lack of spontaneous sharing of enjoyment or interests with others; (d) lack of social or emotional reciprocity (APA, 2000). Restricted, repetitive, stereotyped behavior, interests, and activities, are evidenced by at least one of the following: (a) preoccupation with restricted pattern of interest, abnormal in intensity or focus; (b) inflexible adherence to nonfunctional routines or rituals; (c) stereotyped and repetitive motor mannerisms; (d) persistent preoccupation with parts of objects (APA, 2000). Individuals with Asperger’s also demonstrate no significant general delay in language, cognitive development, or self-help skills, adaptive behavior (except in social interaction), and curiosity about the environment in childhood (APA, 2000).
Individuals with Asperger’s say their first single words by age 2, use phrases by age 3, and have self-help and adaptive behaviors that are consistent with normal development in the first 3 years of life, even though motor development might be delayed (Volkmar, Klin, & Cohen, 1997). 
Pervasive Developmental Disorder Not Otherwise Specified (PDD-NOS)

The draft version of ICD-10 allowed for the diagnosis of PDD-NOS in three somewhat dissimilar circumstances: (a) when a case does not meet the age-of-onset criterion for autism; (b) when an individual meets the criterion for onset but does not satisfy the criteria for social or communicative impairments or the restricted range of interests; or (c) when individuals do not meet both the behavioral and the onset criteria (Volkmar, Klin, & Cohen, 1997). Therefore, PDD-NOS is a sort of catch-all category created for the sole purpose of labeling individuals who do not meet the criteria for autism but have characteristics of autism nonetheless. For this reason, the criteria for diagnosis of PDD-NOS are not well-established.

Many researchers consider Asperger’s disorder and PDD-NOS to be “lesser variants” of autism (Wicks-Nelson & Israel, 2006). This conception of the conditions goes along with findings pertaining to a “broader autistic spectrum.” This line of thinking, which is accepted by many researchers, accounts for the wide variation in the symptomatology seen in individuals with autism, Asperger’s, and PDD-NOS. Therefore it is thought that clear lines cannot necessarily be drawn between an individuals with autism and individuals with autistic characteristics. Rather, researchers consider the three disorders as part of a range of symptoms instead of separate categories. 
Epidemiology
Autism is one of the more common of the severe psychological disorders. Several epidemiological studies have been conducted and generally suggest rates of autism between 1 in 500 and 1 in 1000 children (Fombonne, 1999). Boys are about four times more likely to have autism than girls. Children with symptoms placing them in the broader PDD category are probably three or four times as common as children with symptoms indicating autism (Fombonne, 1999). Despite its apparent rarity, however, recent decades have seen an increase in the number of individuals diagnosed with autism. This may be due to improved diagnosis of children earlier in life, along with changes in the diagnostic criteria. In addition, it has become apparent that autism has a very strong genetic origin, as siblings have a 20- to 50-fold increase in their possibility of having autism, and concurrence of monozygotic twins is nearly 100% (Volkmar et al., 2005).
Autism’s Triad of Impairments

The DSM-IV identifies three impairments in autism: (1) social interaction; (2) communication; and (3) restrictive, repetitive, stereotyped patterns of behavior, interests, or activities (APA, 2000).  
Impairments in Social Interaction
Children with autism are less likely to orient to social stimuli, such as clapping, than to nonsocial stimuli, such as a rattle (Dawson, Carver, Meltzoff, Panagiotides, McPartland, & Webb, 2002). The abnormalities in social interactions in individuals with autism are noticed very early in life (Wicks-Nelson & Israel, 2006). This observation is not a new one—in the first clinical description of autism, Leo Kanner (1943) reported that children with autism have an innate inability to form social relationships. Using retrospective video analysis, Baranek (1999) found that subtle symptoms of autism are present at 9-12 months. Compared to infants with Down syndrome, infants with autism were less likely to respond to visual stimuli or their names and were more likely to show aversion to being touched by another person (Baranek, 1999). These findings suggest that assessment procedures of infants should evaluate sensory processing/sensory-motor functions as well as social responses (Baranek, 1999). In addition, Baranek (1999) found that even before caregivers reported symptoms of autism in the infants, these caregivers attempted to simplify stimuli in order to make the infants pay attention more quickly. These strategies for engaging infants with autism may offer an opportunity for earlier diagnosis (Baranek, 1999). Baranek also suggests that even though the findings were fitting with a hypothesis that young children with autism cannot easily orient to social stimuli (Osterling & Dawson, 1994), they also propose that children with autism have more general difficulties with responsiveness (orientation/attention) to all sorts of sensory stimuli (Baranek, 1999).
Werner and colleagues (2000) followed up on the Baranek study and found that dissimilarities between infants with early onset autism spectrum disorder and typical development can be detected at 8-10 months, even earlier than previously thought. Most importantly, they found that that 8- to 10-month old infants with early onset autism spectrum disorder were much less likely to look at the speaker when their name was called than typically developing infants (Werner, Dawson, Osterling, & Dinno, 2000).
Later in infancy, at a mean age of 45 months, individuals diagnosed with autism demonstrated several impaired social behaviors (Stone, 1997). These infants were reported as being difficult to reach, ignoring or “looking through” people, avoiding eye contact, ignoring affection, and seeming oblivious of the mother’s absence (Stone, 1997). Compared to typical children, the children with autism were also less likely to respond to affection by smiling or cuddling (Stone, 1997). Children with autism often do not track people visually, fail to demonstrate emotional expressions and positive affect when interacting with others, and demonstrate little interest in being touched or held (Adrien, Lenoir, Martineau, & Perrot, 1993; Stone, 1997). It is important to realize, however, that the presence of social or communicative symptomatology within the first year does not automatically mean the child has autism (Stone, 1997). Some children may exhibit symptoms within the first year, while other children may demonstrate a phase of normal development followed by development of symptoms (Stone, 1997).
Another aspect of social difficulty in autism is the scarcity of joint attention interactions, which children without autism begin to demonstrate after 6 months (Volkmar, Carter, Grossman, & Klin, 1997). Joint attention interactions include gestures, such as pointing, and eye contact (Wicks-Nelson & Israel, 2006). Eye contact, which is joint visual attention, focuses the attention of the child and caregiver on an object with the intention of sharing an experience (Wicks-Nelson & Israel, 2006). Therefore, the term “joint attention” is used to refer to preverbal social communication skills that permit a child to share with an additional person the experience of a third object or incident (Volkmar, Carter et al., 1997). For example, a typically developing infant will smile and point at a ball he or she believes is exciting, then look at the ball and the mother (Volkmar, Carter et al., 1997). These joint attention interactions are sometimes referred to as triadic exchanges (Volkmar, Carter et al., 1997). Nonetheless, these triadic exchanges are not normally seen in children of comparable mental age who have autism (Volkmar, Carter et al., 1997). Children with autism may not show or point to objects or gaze first at the partner and then at the object or activity that interests them (Volkmar, Carter et al., 1997). As a result of the lack of joint attention behaviors, children with autism seem to miss out on reciprocal interactions between two people and the wealth of knowledge they could attain from others (Wicks-Nelson & Israel, 2006).
Social eccentricity is recognized as a significant feature of the syndrome in older children and adults with autism, as well (Volkmar, Carter et al., 1997). Individuals with autism who are high-functioning may demonstrate several of the following social deficits: (a) failure to set up a joint frame of reference for a conversation (e.g., they may begin an interaction without giving the listener sufficient background information); (b) failure to follow social norms or to consider a listener’s feelings (e.g., they might come up to an unknown person and say, “You’re the fattest person I’ve ever seen”); (c) reliance on stereotyped or limited tricks or expressions (e.g., “Do you know about tornadoes?”) (Volkmar, Carter et al., 1997). For the last example, the person may go on to talk extensively about tornadoes without noticing the seemingly obvious boredom of his listener. In addition, many individuals with autism simply prefer to be alone (Volkmar, Carter et al., 1997). This preference has a detrimental effect on social relationships.
As a result of these social skills deficits, it might be assumed that a lack of attachment to the parents occurs (Wicks-Nelson & Israel, 2006). Conversely, Sigman et al. (1997) reported that children with autism display attachment responses that are similar to those of typical children. Willemsen-Swinkels et al. (2000) replicated the finding that children with a PDD can exhibit secure, insecure, or disorganized attachment. In addition, the severity of autism, as demonstrated by the diagnosis of autistic disorder or PDD-NOS, was not found to be important in the classification of an attachment style in the children (Willemsen-Swinkels, Bakermans-Franenburg, Buitelaar, van Ijzendoorn, & van Engeland, 2000). Additionally, children with a PDD who exhibited better social interactions in pairs were more likely to have a favorable attachment style (Willemsen-Swinkels et al., 2000). A meta-analysis indicated that 53% of the children with autism or PDD showed secure attachment in the Strange Situation (Rutgers, Bakersman-Kranenburg, van Ijzendoorn, van Berckelaer-Onnes, 2004). Nonetheless, the meta-analysis demonstrated that children with the autistic disorder or with PDD-NOS were less likely to be securely attached to their parents than children without the autistic disorder, and the effect size was quite substantial (r = .24) (Rutgers et al., 2004). Therefore, although children with autism demonstrate signs of attachment security, they are less likely to do so than typical children (Rutgers et al., 2004). In addition, while children with autism demonstrate this “first” form of attachment, one question remains unanswered: Do individuals with autism move beyond these simple working models of relationships to more complex ones (Capps, 1994)?

Many children with autism, although not all, demonstrate impaired recognition of human faces, remember faces less than objects, and have difficulties with recognizing facial expressions of happiness and sadness (Boucher, Lewis, & Collis, 1998; Celani, Bettacchi, & Arcidiacono, 1999). Young children with autism do not demonstrate differential brain responses to their mother’s, as opposed to an unfamiliar, face (Dawson et al., 2002). One explanation for this phenomenon is that a genetically determined, specific system exists for the processing of faces and that autism involves a genetic irregularity that affects this system (Dawson et al., 2002). In keeping with this hypothesis, in comparison to age and IQ-matched persons with typical development, individuals with autism show evidence of atypical temporal processing of faces (McPartland, Dawson, Webb, Panagiotides, & Carver, 2004). These individuals seem to use unusual processing styles in identifying faces (McPartland et al., 2004). Persons with autism also exhibit negligible differences in identifying upright versus inverted faces, demonstrating a reduced amount of sensitivity to modification in the attributes of faces (McPartland et al., 2004).
 In addition to the difficulties demonstrated in recognizing faces, McPartland et al. (2004) found evocative evidence of uncharacteristic cortical specialization for face processing in persons with autism. There is not only a malfunction of normal right hemisphere advantage for face processing in autism, that is, atypical cortical specialization, but additionally the tactics for improved performance in the processing of faces in autism may be very different than those used by individuals without autism (McPartland et al., 2004). Therefore, methods for teaching children with autism to recognize and understand facial expressions must involve techniques that differ from those used by typical persons. 
The basic nature of the social impairments in autism suggests that autism is related to maladaptive alterations of brain regions specific for early-stage processing of social information (Dawson et al., 2002). One highly researched hypothesis concerning deficits is theory of mind (TOM). It is hypothesized that individuals with autism are unable to understand the contents of their own minds or to infer the beliefs, wishes, intentions, imaginations, or emotions of others (Baron-Cohen, 1995). This severe deficit, which is known as “mindblindness,” creates serious problems in various aspects of functioning, as the inability to infer social intent is necessary for communicating with and understanding people.
Impairments in Communication 
Nonverbal and verbal communication may be disturbed in individuals with autism. Problems with language development are typically the first notable sign of abnormality that cause the caretaker to bring the child to a physician (Bauman, 1999). At first, the caretaker may believe the child is deaf because he or she does not respond to the sound of his or her name (Bauman, 1999). 
Many individuals with autism experience a delay in language and cognition. Asperger’s syndrome, however, is distinguished by a lack of general delay in language and cognitions but noticeable social deficits (Lord & Paul, 1997). Due to the existence of Asperger’s Syndrome, it has been suggested that although irregularities in communication are a core feature of PDDs, it is not necessary for an individual to exhibit slower language acquisition in order to receive a diagnosis within the spectrum of disorders connected with autism (Lord & Paul, 1997). Therefore, even though language delay is not specific to diagnosis of autism, it is important to note that extremely severe delays in comprehension do typify most young children with autism (Lord & Paul, 1997). In reality, many children with autism may demonstrate verbal-auditory agnosia or word-deafness (Bauman, 1999).  

For those children who ultimately do develop language, commonly little spontaneous speech is displayed (Bauman, 1999). Verbal and physical prompts may be used to cause the child to demonstrate some expressive output (Bauman, 1999). In addition, some children repeat scripts they have obtained from movies, television, or siblings with little or no comprehension of what they are saying (Bauman, 1999). A number of children will also exhibit rote patterns of counting or repeating the alphabet (Bauman, 1999). Some children demonstrate echolalia, in which the last word or the last few words of a phrase they just heard are repeated (Bauman, 1999). Even in infancy, verbalizations and babbling may be unusual in tone, pitch, and rhythm (Sheinkopf, Mundy, Oller, & Steffens, 2000). The speech of individuals with autism may have a sing-song or monotone quality, and they may speak too loudly (Bauman, 1999). Persons with autism do not find taking turns in conversation a simple task and they typically have trouble making eye contact while communicating (Bauman, 1999). Additionally, many have difficulty with understanding the tone of voice, facial expression, and body language of other people (Bauman, 1999). The language and communication deficits seen in autism do not seem to result from an insufficiency in the fine motor control of speech (Sheinkopf et al., 2000). 
In addition to these difficulties in communication and language, hyperlexia is exhibited by some individuals with autism (Grigorenko, Klin, & Volkmar, 2003).  Hyperlexia is a phenomenon in which the individual has excellent abilities for reading single words, but he or she has difficulties with comprehending what is read (Grigorenko et al., 2003). Pronoun reversal is also common in individuals with autism (Wicks-Nelson & Israel, 2006). The child may call other people “I or me,” and refer to the self as “he, she, them, or you” (Wicks-Nelson & Israel, 2006). Children with autism may use simple instrumental gestures, but gestures that are complex and communicate feelings are often missing, even into the teenage years (Attwood, Frith, & Hermelin, 1988). 
Restricted, Repetitive, Stereotyped Behavior and Interests
In autism, restricted, repetitive, stereotyped behavior and interests include impulsive dyskinesias, stereotyped movements, repetitive handling of objects, repetitive self-injurious behavior, detailed attachments to objects, an “anxiously obsessive desire for sameness” (Kanner, 1943), use of language in a repetitive manner, and restricted interests (Turner, 1999). In general, these behaviors are not present before the age of 3 (Turner, 1999). Individuals may rock back and forth, walk on their toes, whirl, and flap their hands, arms, or fingers (Turner, 1999). These peculiarities, which are recognized as self-stimulatory behaviors, seem to be particularly frequent in younger children with autism and persons with lower intelligence (Wicks-Nelson & Israel, 2006). Additionally, play behavior may not have themes, imagination, spontaneity, or imitation (Wicks-Nelson & Israel, 2006).
Higher-level repetitive behaviors, such as obsessive activities and interests, are also characteristic of autism (Turner, 1999). Circumscribed interests vary from preoccupations with extremely unusual features of the environment—such as license plate numbers—to powerful interests in more ordinary hobbies—such as collecting stamps (Turner, 1999). Interestingly, 86% of a typically intelligent sample of individuals with autism demonstrated circumscribed interests in contrast to 37% of individuals diagnosed with Asperger’s Syndrome and 9% of outpatient control subjects (Turner, 1999). This finding indicates that circumscribed interests are relatively characteristic of autism. 

In addition, some children may insist on following rituals and lining up objects. Any change in these behaviors or to the child’s environment can be extremely distressful to individuals with autism. Many seem to have a difficult time with generalizing knowledge from a previously encountered environment to a new one. For example, Temple Grandin, an extremely high-functioning individual with autism, reports that she needs to learn what a chair is every time she enters a new room.
Assessment of Autism

Much importance is placed upon early identification of autism because, for many children, early intervention is effective (e.g., Lovaas, 1987; McEachin, Smith, & Lovaas, 1993). More effective intervention may be causing the estimate of the percentage of children with autism who remain mute or rarely say more than a few words—50 percent—to decline (Prizant, Schuler, Wetherby, & Rydell, 1997). 
For the most part, classification systems and diagnostic instruments for pervasive developmental disorders most adequately deal with autism in fairly verbal, school-aged children who are mildly to moderately mentally handicapped (Lord, 1997). Ironically, well-standardized diagnostic instruments are needed the most for children and adults who are not part of this group, such as children with Asperger’s Syndrome and PDD-NOS (Lord, 1997). Several instruments have been developed for assessing autistic characteristics in children. Some of the more common instruments include the Checklist for Autism in Toddlers, the Childhood Autism Rating Scale, the Autism Behavior Checklist, and the Autism Diagnostic Observation Schedule-Generic.
The Checklist for Autism in Toddlers (CHAT) is intended to help detect autism as early as 18 months (Baird et al., 2000; Scambler, Rogers, & Wehner, 2001). The CHAT is made up of a short series of questions addressed to parents of the child or professionals familiar with the child (Wicks-Nelson & Israel, 2006). The questions deal with such issues as imaginative play and joint attention. The CHAT has been found to effectively differentiate 2-year-old children with autism from children with other developmental disorders (Scambler et al., 2001). In addition, it diagnoses cases of pervasive developmental disorder in addition to children with language and other developmental disorders (Baird et al., 2000). 
The Childhood Autism Rating Scale (CARS) consists of 15 items on which the child is rated after direct behavioral observation, typically by professionals (Wicks-Nelson & Israel, 2006). 
The 15 items in the scale are: Relating to people; Imitative behavior; Emotional response; Body use; Object use; Adaptation to change; Visual response; Listening response; Perceptive response; Fear or anxiety; Verbal communication; Non-verbal communication; Activity level; Level and consistency of intellectual relations; General impressions (Rellini, Torolani, Trillo, Carbone, & Montecchi 2004, p. 704).
The CARS scale has been found to agree completely with DSM-IV criteria for 

Autistic Disorder (Rellini et al., 2004). Nevertheless, the CARS does not discriminate to the same degree individuals with other autistic spectrum disorders, such as Asperger’s Disorder and PDD-NOS, from persons with other developmental disorders (Rellini et al., 2004). 


The Autism Diagnostic Interview-Revised (ADI-R) is the most common and preferred instrument for diagnosing autism (Lord, Rutter, & LeCouteur, 1994). The ADI-R is an investigator-based, semistructured interview that can be used by caregivers of children and adults with mental ages of 18 months and above (Lord, Rutter et al., 1994). The interview bases diagnostic criteria on the ICD-10 and DSM-IV criteria (Lord, Rutter et al., 1994).
The Autism Behavior Checklist (ABC) is made up of 57 items, each of which matches up to a single score referring to a single area of symptomatology (Rellini et al., 2004). Five areas are considered: sensory, relating, stereotypes and object use, language, and self-help and social (Rellini et al., 2004). The ABC appears to be a less selective scale than CARS, especially in cases of mild-moderate autism, in which the ABC yields more false negatives (Rellini et al., 2004). In addition, the ABC does not differentiate persons with autistic disorders from other cases of developmental disorders as adequately as CARS (Rellini et al., 2004).
The Autism Diagnostic Observation Schedule-Generic (ADOS-G) allows for the identification of symptoms of autism through observation. The schedule is made up of four modules. Each module is suitable for children and adults with differing levels of language and developmental skills. The language skills assessed range from no expressive or receptive use of words to complex, fluent language (Lord et al., 2000). Each module lasts approximately 30 minutes, and only one module is used at a time for each person. The ADOS differs from instruments such as CARS, the CHAT, and the ABC in that it consists of actual interaction with and observation of the child or adult being assessed. For modules one and two, for example, conducting the ADOS consists of allowing the child to play with toys, interact with the examiner, and describe pictures in a book. This direct observation of the individual rules out any questions about the validity of reports given concerning the person from outside sources such as the parents.
Treatment Options


In attempting to treat autism, professionals have come to the realization that, at this time, no all-encompassing treatment exists. Every individual with autism is different, and the unique constellation of symptoms present in even the prototypical person with autism presents a challenge to clinicians that they are currently unable to meet. Since the source of autism has been shown to be biological, interventions based on learning, which are currently the foundation of treatment, will eventually be required to be incorporated with biomedical findings (Smith, 1999). When the heterogeneity of the clinical presentation of autism is taken into consideration, along with the lack of a straightforward etiology for the disorder, investigators believe a “magic bullet” will probably never be found (Smith, 1999). This being said, however, many attempts have been made to treat individual symptoms of the condition. Some of these attempts made excessive claims but in time were found to be ineffective. Examples of these failed “cures” include megavitamins, hugging therapy, auditory training, visual training, psychomotor skills patterning, and facilitated communication (Schreibman, 2005). All of these ineffective treatments could be considered detrimental, but one of special interest is facilitated communication. 

Facilitated communication (FC) is an example of an unproven, widely accepted, much hyped “treatment” that was ultimately found to be bogus (Schreibman, 2005). In FC, an individual with autism was “helped” to communicate by another person, such as a parent or a teacher. This person guided the individual’s hand to a screen containing letters. The goal was to fade out assistance until the person with autism was communicating alone. Using this method, it appeared that mute individuals with autism could communicate in ways that surpassed anything that had been expected of them. Many of these people seemed to be able to do such varied tasks as write poetry, perform complicated algebra, and express political opinions (Schreibman, 2005). When FC was empirically tested, however, it failed miserably. It was discovered that the facilitators, not the individuals with autism, were the ones doing the communicating (e.g., Perry, Bryson, & Bebko, 1998; Simon, Toll, & Whitehair, 1994). FC was soon discredited, but not before it was adopted by many classrooms and in general had an extremely detrimental effect on all those who were fooled by its claims.
Pharmacological Treatment 

No drug can cure autism, but some individuals find relief from a number of their symptoms by using medicines. Temple Grandin, for example, writes that her anxiety has been reduced through the use of imipramine (Grandin, 1997). The types of drugs used with individuals with autism include dopamine antagonists and atypical antipsychotic medications that are antagonistic to dopamine and serotonin (Wicks-Nelson & Israel, 2006). Dopamine antagonists cause side effects such as motor problems, including tardive dyskinesia, in many people, so they are used less than the atypical antipsychotic medications (Wicks-Nelson & Israel, 2006; Campbell, Armenteros, Maone, Adams, Eisenburg, & Overall, 1997). Drugs are usually intended to treat agitation, anxiety, self-injury, and stereotypical behaviors in individuals with autism (Wicks-Nelson & Israel, 2006). The most researched of these drugs is risperidone, which has been shown to provide behavioral improvement in children and adults (Arnold et al., 2003; Malone, Maislin, Choudhury, Gifford, & Delaney, 2002; Nicolson, Awad, & Sloman, 1998).
Behavioral Intervention
The only form of therapy that has been empirically demonstrated to be effective for individuals with autism is behavior therapy. This type of therapy is in no way a “cure” for autism, but it has been shown to vastly improve the lives of many individuals with autism. By adopting the behavioral approach in treating behaviors in individuals with autism, early researchers assumed that a pattern of behavioral deficits and excesses characterized autism (Schreibman, 2005). Some examples of behavioral excesses might include echolalic speech, self-stimulation, and self-injury, whereas examples of behavioral deficits might include language deficits, lack of imaginative play, and social deficits (Schreibman, 2005). Proponents of behavior therapy believed it would be possible to alter behaviors by controlling events in the environment (Schreibman, 2005). Favorable behaviors could be encouraged by offering rewards, such as edibles, while unfavorable behaviors could be discouraged via extinction methods or punishment. 

Discrete Trial Training
In the early 1960s and 1970s, discrete trial training (DTT) was the commonly used behavior therapy. An early study of this type of behavior therapy in 20 individuals with autism conducted by Lovaas, Koegel, Simmons, & Long (1973) demonstrated that inappropriate behaviors, such as self-stimulation and echolalia, decreased during the treatment, while appropriate behaviors, such as appropriate speech, appropriate play, and social nonverbal behaviors increased. In addition, after about 8 months of treatment, some of the individuals began initiating social interactions and using language of their own volition (Lovaas et al., 1973). Since many individuals with autism, by definition, have severe deficits in social behavior, the initiation of communication with others by these children was especially surprising and encouraging for researchers, parents, and teachers. In addition to these improvements, IQs and social quotients revealed progress in several of the children (Lovaas, et al., 1973). All of the children demonstrated improvement throughout the study, with some individuals understandably improving more than others (Lovaas, et al., 1973). Follow-up measures of the children 1 to 4 years after treatment, however, demonstrated that some children had regressed (Lovaas et al., 1973). These results were very discouraging, as they demonstrated that treatment gains were not retained for several of the children. Nevertheless, the authors explained that the environment following treatment could account for the discrepancies between individuals (Lovaas et al., 1973). Some children continued to live at home and benefited from interaction with parents who were trained to carry out behavior therapy (Lovaas et al., 1973). These children continued to improve, while children who had been institutionalized after treatment demonstrated no further gains; in fact, these children regressed (Lovaas et al., 1973). In addition, when the children who had been institutionalized were exposed to behavior therapy again, the original therapeutic gains made by the children were reestablished for a short time (Lovaas et al., 1973). Therefore, the behavior therapy itself had been beneficial for the children, but continued therapy was needed to retain and improve on these therapeutic gains.

DTT is an extremely rigid, structured form of therapy. Therefore, questions have been raised regarding the generalization of treatment effects in DTT. Central rules exist concerning the specifics of “stimulus presentation, timing, successive approximations of correct responses, and the nature and schedule of consequences” (Schreibman, 2005, p. 147). For instance, the presentation of a question has to be consistent across trials. Therefore, if a child was being asked, “What color is this?” they would be asked exactly that question for each trial. Therefore, if the child were asked, “What color do you see?” he or she might have trouble answering because of the exposure to only one form of that question. Thus, obvious problems with generalization to the natural environment can be identified with DTT. For example, if a child was taught to respond to “What is your name?” he or she may have no idea how to answer questions such as “What do people call you?” or “Can you give me your name?”

In addition to the issue of generalization, problems with DTT have been identified concerning spontaneity, robotic responding, and dependence on prompts (Schreibman, 2005). Lack of spontaneity of speech is a common complaint of parents of children with autism (Schreibman, 2005). These parents report that even though the child is capable of conversing, he or she will not volunteer information unless asked specifically to do so. Another common complaint is robotic responding, in which the child always says the same thing in exactly the same manner (Schreibman, 2005). In combination with the trouble many of these children have with prosody—such as suitable intonation, inflection, and rhythm of speech—this lack of vocal variation frequently makes their speech sound unusual and unnatural (Schreibman, 2005). In addition, dependence on prompts is also common. The goal of a well-designed DTT is to fade out the prompts so that the child learns to behave appropriately with no outside assistance (Schreibman, 2005). This is a problem for many children with autism, however, as these individuals tend to have difficulties with attention which can create problems in weaning them off the prompts (Schreibman, 2005).

Strategies are incorporated in more current DTT programs in order to address the issues of generalization, spontaneity, robotic responding, and dependence on prompts (Schreibman, 2005). Stimulus generalization is improved, for example, by teaching the child the behavior through the use of numerous exemplars consisting of task materials, settings, and people (Schreibman, 2005). For the example in which the child would only say his name if asked the specific question “What is your name?” this problem could be avoided if the child learned to answer several forms of the question, such as “What do people call you?” or “Can you give me your name?” In much the same way, response generalization would be improved if the child was prompted and rewarded for using an assortment of responses in connection with a preceding question or instruction (Schreibman, 2005). In this way, robotic responding would also be discouraged. 

The problem of dependence on prompts is often dealt with through a strategy called “time delay,” in which the amount of time between when a question is asked and when the prompt is conveyed is gradually increased (Schreibman, 2005). This strategy is effective for some children, but due to the attention problems of a number of children with autism it is ineffective in some and weaning themselves off prompts is a significant problem for these children (Schreibman, 2005). Lack of spontaneity is addressed by rewarding the child for answers that are unprompted. 

Current DTT programs incorporate these strategies for improving generalization (Schreibman, 2005). Therefore, these less structured treatment programs avoid many of the pitfalls encountered by earlier forms of DTT. Nevertheless, these advanced DTT programs are often difficult for parents and teachers to learn (Schreibman, 2005). Therefore, the beneficial effects of treatment in the home and school are not always possible to attain with DTT. 

Naturalistic Strategies
More recently, naturalistic strategies have been developed in order to address the problems encountered with DTT over the years. The reasoning used in creating naturalistic strategies is that the problems with DTT might be caused by the highly structured, unrealistic nature of the program. Therefore, naturalistic strategies do not take place merely in a laboratory or sitting at a table in the home, they occur wherever the child is. Generalization to a new environment is not necessary if the child learns in every environment he or she encounters. In addition, the sessions are loosely structured and are chosen and paced by the child (Schreibman, 2005). The idea is that allowing the child to choose what he or she wishes to address will cause the individual to be much more interested in learning. Common sense and research indicate that children will prefer to learn about something of their own choice as opposed to something chosen by the teacher (Schreibman, 2005). No specific order of target responses is desired in naturalistic procedures (Schreibman, 2005). Therefore, various responses are encouraged instead of one highly specific response. Prompts also vary depending on if the child has initiated a response in naturalistic procedures (Schreibman, 2005). Reinforcers in naturalistic treatments vary depending on the situation and are related to the target response (Schreibman, 2005). This differs from DTT in that, in DTT, reinforcers include food, drinks, or access to a favorite toy. Proponents of naturalistic treatment procedures argue that in the real world no one is walking around handing out treats if the child initiates a conversation (Schreibman, 2005). Therefore, in naturalistic procedures more realistic reinforcers are used. For example, if the child wants a donut, he gets the donut if he asks for it. 
Another variation between DTT and naturalistic strategies involves the “nature of the response” needed for the reward to be given (Schreibman, 2005). In DTT the child is only rewarded if he or she responds with a highly specific, correct answer. Nonetheless, mistakes happen and the child may begin to experience a phenomenon that resembles “learned helplessness” (Schreibman, 2005). If the child does not provide the correct answer quickly and receive the reward, he or she may become frustrated and give up. The child may come to believe that his behavior is unrelated to the consequences he is experiencing (Schreibman, 2005). Since the goal of treatment is to help the child learn, giving the child the impression that his responses are not effective in getting him what he wants is counterintuitive. Therefore, naturalistic strategies work to eliminate this phenomenon by helping children with autism learn instantly and regularly that their behavior has power over their environment and what happens to them (Schreibman, 2005). Quite a few of these naturalistic strategies have been developed. They are referred to in various ways, such as “Pivotal Response Training,” “Incidental Teaching,” and “Milieu Training” (Schreibman, 2005).
TEACCH: Comprehensive Psychoeducational Treatment
Treatment and Education of Autistic and Related Communication Handicapped Children (TEACCH) is a wide-ranging, statewide program in North Carolina for individuals and families struggling with the unique problems of autism and associated difficulties with communication (Schopler, 1997). The TEACCH program follows a nine-faceted philosophy that directs the service, research, and training of the program (Schopler, 1997). The values involved are: 

(a) characteristics of autism from observation rather than theory; (b) parent-professional collaboration; (c) goal of improved adaptation; (d) assessment for individualized treatment; (e) use of structured teaching; (f) priority for cognitive and behavior theory; (g) emphasis on skill enhancement; (h) holistic orientation; and (i) lifelong community service (Schopler, 1997, p. 792).


Therefore, the TEACCH approach considers individual differences in treating autism. Various perspectives are integrated in a manner that has been judged suitable for the skills, interests, and needs of the specific client (Division TEACCH, 2004). Individualized assessment is emphasized to better understand the individual and the “culture of autism” (Division TEACCH, 2004). Greater understanding of this culture of autism has led the proponents of TEACCH to consider that people with autism are different than but not inevitably inferior to those of us without autism (Division TEACCH, 2004). Temple Grandin alluded to her belief in this idea as well when she mentioned that, if given the opportunity, she would not give up having autism (Grandin, 1997). Autism is such a huge part of her identity that she would not consider herself complete without it (Grandin, 1997).

In addition, the collaboration with the parents or guardians in the efforts to treat the child is a commendable attribute of the TEACCH approach. The effectiveness of the program is attributed to the reliance on empirical research, organizational structures, and intervention procedures for the implementation of the guiding philosophy (Schopler, 1997).
Efficacy of Treatment
In the mid 1980s some researchers such as Lovaas (1987) began to report considerable success with a number of early intervention programs (Smith, 1999). These triumphs have included average gains of approximately 20 IQ points on standardized tests of intelligence (e.g., Lovaas, 1987; McEachin et al., 1993) and assignment to less restrictive classrooms than were previously thought possible for children with autism (Lovaas, 1987). Findings such as these are incredibly encouraging for the families and caregivers of children with autism. Additionally, they offer hope for children with other developmental delays, who may exhibit similar problems and therefore may be helped by analogous interventions (Smith, 1999). In a broader sense, the entire society may benefit, since increasing the independence of these children lowers the cost of services paid for by the public (Lovaas, 1987). In addition, the increasingly autonomous children will be able to contribute more to society (Smith, 1999).

Individuals respond differently to treatment, however. Several studies that looked at such individual differences (such as Anderson et al., 1987, Birnbrauer & Leach, 1993, and Lovaas, 1987) demonstrated that some children benefited a great deal from treatment, while others did not (Smith, 1999). Children with PDD-NOS have been shown to benefit as much or more from intensive behavioral treatment as children with autism (Smith, 2000). Trends have been recognized concerning individual differences, but their reliability is not established at this time. Studies using behavioral treatments have suggested that fairly high-functioning children at pretreatment were the most likely to make the biggest gains at follow-up, but in a study on TEACCH, the lowest functioning children seemingly benefited most (Smith, 1999). It is unclear whether these trends generalize to all individuals with autism. It is clear, however, that behavioral treatment is effective for some, but not all, children with autism. Some children benefit greatly from treatment while others appear unchanged. 

Since early intervention is crucial for creating the best outcomes in individuals with autism, predicting which child will respond well to a certain treatment can be extremely advantageous. These children do not have time to undergo ineffective treatment; they have a small window of opportunity for adequate treatment and determining which treatment will work most effectively for each child is a goal of much current research. Investigators hope to determine pretreatment variables and their relationship to treatment outcomes in order to place individual children in treatment programs that will provide the most effective treatment for them (Sherer & Schreibman, 2005). Sherer and Schreibman (2005) sought to predict treatment effectiveness for Pivotal Response Training (PRT), one of the naturalistic training programs developed for treating autism.  Individuals with autism were characterized as being responders or nonresponders (Sherer & Schreibman, 2005). In developing the responder and nonresponder profiles, observations of toy play, avoidance behavior, nonverbal self-stimulatory behavior, and verbal stimulatory behaviors were conducted (Sherer & Schreibman, 2005). Children identified as responders demonstrated a moderate-to-high attention to toys, allowed other people to be near them, had low-to-moderate rates of nonverbal self-stimulatory behavior, and had moderate-to-high rates of verbal stimulatory behavior (Sherer & Schreibman, 2005). In contrast to the responders, nonresponders showed extremely low rates of toy play, did not allow others to approach them, and engaged in verbal and nonverbal self-stimulatory behaviors (Sherer & Schreibman, 2005). Nonresponders differed from responders in development of language, appropriate play behaviors, and social behaviors (Sherer & Schreibman, 2005). Responders used spontaneous phrase speech after 5 months of treatment (Sherer & Schreibman, 2005). Nonresponders, however, did not increase their communicative skills during the treatment period (Sherer & Schreibman, 2005). The responders showed significant gains in their imaginative and symbolic play behaviors, while none of the nonresponders demonstrated new play behaviors after treatment (Sherer & Schreibman, 2005). In addition, responders demonstrated gains in social interactions, while nonresponders failed to do so (Sherer & Schreibman, 2005). Nonresponders, therefore, did not make any gains as a result of treatment. It was suggested that the nonresponders may benefit from other treatment programs, and a few of the individuals did eventually do so (Sherer & Schreibman, 2005). The nonresponders, consequently, were better suited for treatment programs that did not use methods employed by PRT. Delineating the profile behaviors of youngsters and the effectiveness of treatment programs for individuals presenting with these profiles could eventually lead to better understanding of the effectiveness of specific treatment programs for certain types of individuals with autism.

Since individual differences confound studies of behavioral treatment for individuals with autism, experimental results from behavioral intervention with children with autism have demonstrated both positive and negative characteristics (Lovaas, 1987). On the favorable side, behavioral treatment may help some children with autism learn complex behaviors, such as language (Lovaas, 1987). It can also help to repress pathological behaviors such as aggression and self-stimulatory behavior (Lovaas, 1987). Although much variation is seen between clients in the quantity of gains attained, some clients demonstrate treatment gains in proportion to the time devoted to treatment (Lovaas, 1987). On the negative side, many treatment gains have been shown to be specific to the particular treatment environment, extensive relapse has been reported at follow-up, and few clients have been reported as recovered (Lovaas, 1987). 

Those reports of “recovery” that do exist are questionable at best and unrealistic at worst. The first reports of recovery in individuals with autism were documented by Lovaas in 1987. Participants in this original study known as the University of California, Los Angeles (UCLA) Young Autism Project (YAP) conducted were children with autism below the age of four years. Nineteen children who were designated to be in the intensive-treatment experimental group received more than 40 hours of one-to-one treatment per week (Lovaas, 1987). Nineteen other children who were put in Control Group 1 received ten hours or less of one-to-one treatment per week (Lovaas, 1987). Both of these groups received treatment for two or more years (Lovaas, 1987). Lovaas (1987) found that 47% of the experimental group (nine children) achieved normal intellectual and educational functioning as compared to only 2% of the control group subjects.  These nine children passed successfully through normal first grade in a public school and acquired an average or above average score on IQ tests (M=70, range=56-95) (Lovaas, 1987). Only two children (10%) scored in the profoundly retarded range (IQ<30) and were placed in classes for children with autism or mental retardation (Lovaas, 1987). 
The results of the Lovaas study (1987) have been quoted and debated extensively. Thorough consideration of the studies that are regularly cited by proponents of early intensive behavioral intervention (EIBI) suggests that the expectation that 47 percent of youngsters who receive EIBI will reach normal developmental status is doubtful (Shea, 2005). The behavioral treatment of young children with autism acknowledged in Lovaas’s (1987) famous article took place between 1970 and 1984 (Shea, 2005). Nonetheless, the description of the original study was not published until 1987, with the follow-up study published in 1993 (McEachin et al., 1993; Shea, 2005). This caused some providers to believe that the research was fairly modern (Shea, 2005). 

The individual data for the nine youngsters labeled as ‘best-outcome’ on standardized assessment instruments other than those measuring IQ (Vineland Adaptive Behavior Scales, Personality Inventory for Children, PIC) in the McEachin et al. (1993) report of the Lovaas (1987) study often appear to be unnoticed (Shea, 2005). For both of these measures, scores were missing for one child (Shea, 2005). In addition, PIC scores were missing for another child (Shea, 2005). Additionally, eight of the nine ‘best-outcome’ children scored in the clinically significant range on at least one measure, and most of the children had more than one high score such as this (Shea, 2005). In other words, only one ‘best-outcome’ child scored in the normal range on all measures (the child referred to as L.B.) (Shea, 2005). Consequently, the famous concept that all the ‘best-outcome’ participants scored in the normal range on the tests was not actually what McEachin et al. (1993) reported (Shea, 2005).

Validation of the TEACCH approach has been no easier to obtain. Several studies have signified that TEACCH may be effective, but nearly all of these studies have been incompletely described, uncontrolled, or difficult to interpret as a result of potentially major confounding variables (Smith, 1999). The emphasis on IQ improvement may not be appropriate in analyzing the effects of TEACCH, since the emphasis in TEACCH is on accommodating instead of overcoming deficits in autism (Smith, 1999). Therefore, IQ change may be less suitable than other methods, such as evaluating children’s quality of life, for determining whether the goals of TEACCH have been accomplished (Smith, 1999). Therefore, treating individuals with autism is a daunting task even before they are old enough to enter the school system. Once children with autism enroll in school even more questions arise about the most effective ways to help these children learn.
Education
Including children with autism in regular classrooms is a controversial idea for a number of people. Some people believe children with autism will not benefit from the arrangement while typical children will receive less attention from the teacher and consequently learn less. Nevertheless, this has not been found to be the case; on the contrary, typically developing peers have been found to benefit from interventions designed to help children with autism (Harris & Handleman, 1997). Harris, Handleman, Gordon, & Kristoff (1991) found that peers, in addition to children with autism, demonstrated noteworthy gains in language development after being in an integrated classroom. The children with autism also had improved IQ scores after one year of being in the integrated class (Harris et al, 1991). Therefore, integrating children with autism into regular classrooms may reap benefits both for the children with autism and for their typically developing peers.
Social skills training, which may place in a classroom setting, focuses on teaching the child with autism to initiate conversations and to respond to peers when they attempt to interact with the child (Harris & Handleman, 1997). Approachable, understanding peers are vital to this process (Harris & Handleman, 1997). These classmates must be willing to tolerate uncomfortable early efforts by the child with autism to initiate interactions (Harris & Handleman, 1997).

Inclusion has been shown to be successful for some children, especially extremely young individuals (Harris & Handleman, 1997). The benefits of inclusion have not been empirically validated, however, and a great deal of research remains to be done (Harris & Handleman, 1997). Due to this lack of data, the decision to place a child in a certain classroom should be made based on the characteristics of the individual child. One-to-one instruction may be necessary for extremely young children with autism (Lovaas, 1987). As the child matures, however, his or her abilities and the best available resources should dictate the best setting for learning (Harris & Handleman, 1997). Children with autism who are high-functioning and have excellent cognitive abilities, hardly any behaviors that will disrupt the class, and awareness of other people, may advantageously be included in a regular class for the entire school day (Harris & Handleman, 1997). These individuals may be best suited to take advantage of the complete academic curriculum, although they will require help with their social development (Harris & Handleman, 1997). Including a child with autism in a regular classroom, therefore, requires one to evaluate the child’s developmental age, behavior problems, cognitive abilities, and social awareness (Harris & Handleman, 1997).
Teaching a child with autism is not like teaching a typical child. The sensory and perceptual impairments of the child, for instance, may cause the child to experience “an overwhelming, drowning wave of overstimulation” when touched, as Temple Grandin describes (Grandin, 1997, p. 1036). Some children, on the other hand, may experience understimulation. The child may also be easily distracted by noises no one else notices or the flickering of a light that cannot be seen by a person without autism. In addition, some individuals with autism, such as Temple Grandin, report that they think differently than typical people (Grandin, 1997). Grandin reports that she thinks, and therefore learns, entirely in pictures (Grandin, 1997). Functional magnetic resonance imaging (MRI) studies indicate that if persons with autism produce normal behavioral output, they have a tendency to do so by uncharacteristic physical means (Dyck, Piek, Hay, Smith, & Hallmayer, 2006). Therefore, people with autism depend on different cognitive processes than do typically developing individuals (Dyck, et al., 2006). Thus, the intelligence of persons with autism may not be comparable to the intelligence of other persons (Dyck, et al., 2006). If all cognitive processes are mutually supporting in persons with autism, it may not be meaningful to differentiate general processes, such as intelligence, from specific ones (Dyck, et al., 2006). Consequently, since individuals with autism may depend on different cognitive processes than do typical individuals, teaching individuals with autism should be done in a manner that accommodates their unique methods of learning.
The causation of these differences in cognitive processes in individuals with autism remains a mystery. One hypothesis is that the principal impairment in autism is in the “connectivity” of systems (Dyck, et al., 2006). In keeping with this hypothesis, structural brain imaging has not indicated a specific brain region in autism (Dyck, et al., 2006). Overgrowth in brain tissue volumes throughout the first years of existence is the most reliable finding in persons with autism (Dyck, et al., 2006). This overgrowth of tissue has been taken to be a marker of irregular connectivity caused by a lack of pruning (Courchesne, Carper, & Akshoomoff, 2003). Diffusion tensor imaging was used to show that white-matter structure is disturbed in persons with autism (Dyck, et al., 2006).  These findings supported the hypothesis that dissimilarities in the connections and trajectories of neural tracts rather than a localized lesion may be the cause of the core symptoms of autism (Dyck, et al., 2006). Consequently, Dyck et al. (2003) suggest that it is more important to investigate how strengths or weaknesses in one area may be affecting performance in other areas than to evaluate where a child’s greatest strengths or weaknesses may lie. 
To summarize, therefore, it is important for teachers to be aware of the disparities between typical children and children with autism and to use these differences to the child’s advantage. Temple Grandin, for instance, writes that her teachers used her interests to motivate her to learn (Grandin, 1997). Grandin (1997) also suggests that intrusive programs such as that created by Lovaas (1987) may be successful for young children but may cause “sensory overload” in older children. Therefore, since individual differences are widespread, successful educational and treatment programs for children with autism should cater to the needs of each individual. Future research may someday allow for the incorporation of useful biomedical treatments with behavioral treatments in the treatment of autism. For now, however, the treatment of individuals with autism remains a perplexing situation in which the individual needs of the person with autism should be addressed when developing a treatment program specifically for them.
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