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This chapter examines the executive function (EF) difficulties that have
been widely reported in children with autism spectrum disorders. We
first review the empirical research that has been done, highlighting cen-
tral findings and important themes to emerge from this work. We then
extend the research findings to the clinical realm through discussions of
assessment and intervention applications. The vast majority of the work
that has been done on EF in autism has focused on individuals who are
verbal and function intellectually above the range of mental retardation.
Such individuals usually fall into the categories of high-functioning
autism and Asperger disorder, and this paper concentrates on those con-
ditions. We begin with background information about these diagnoses.

CLINICAL MANIFESTATIONS AND SYMPTOMS

Autism involves impairments in social interaction, communication, and
behaviors and interests. In the social domain, symptoms may include
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134 EXECUTIVE FUNCTION DIFFICULTIES

impaired use of nonverbal behaviors (e.g., eye contact, facial expres-
sion, gestures) to regulate social interaction, failure to develop age-
appropriate peer relationships, little seeking to share enjoyment or
interests with others, and limited social-emorional reciprocity. Com-
munication deficits include delay in or absence of spoken language,
difficulty with conversational reciprocity, idiosyncratic or repetitive
language, and imitation and pretend play deficits. In the behaviors and
interests domain, there are often encompassing, unusual interests, in-
flexible adherence to nonfunctional routines, stereotyped body move-
ments, and preoccupation with parts or sensory qualities of objects
(American Psychiatric Association, 2000). In order to meet DSM-IV-
TR criteria for autistic disorder, an individual must demonstrate at
least six of these 12 symptoms, with at least two coming from the
social domain and one each from the communication and restricted
behaviors/interests categories, and symptoms or delays must be present
before 3 vears of age. Some individuals who meet criteria for autistic
disorder function intellectually in the average or better range; this sub-
group is typically referred to as having “high-functioning autism,” or
HFA.

The second diagnosis relevant to this chapter is Asperger disorder.
This condition shares the social deficits and restricted, repetitive behav-
iors of autism, but language abilities are well developed and intellectual
functioning is average or better. Its symptoms are identical to those just
listed f&r autistic disorder except that there is no requirement that the
child demonstrate any difficulties in communication. The main point of
differentiation from autistic disorder, especially HFA, is thar those with
Asperger disorder do not exhibit significant delays in the onset or early
course of language development. This is defined as communicative use
of single words by age 2 and use of meaningful phrase speech by age 3.
Autistic disorder and Asperger disorder are the focus of this chapter;
hereafter, they will be referred to collectively as autism spectrum disor-
ders {ASDs).

Individuals with ASDs have long been noted to display behaviors
thought to be indicative of executive problems and possibly mediated by
underlying frontal dysfunction (Damasio 8 Maurer, 1978; Rumsey,
1985; Russell, 1995). Their singular focus on special topics, their diffi-
culty transitioning between activities or relinquishing favored objects,
resistance to change, repetitive language and motor behavior, and ten-
dency to perseverate in ways of doing things are all signs of executive
dysfunction. As discussed in more detail later, executive impairments can
cause a host of difficulties in the classroom setting that may go unrecog-
nized or misinterpreted.
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REVIEW OF EF RESEARCH IN ASDs

Executive dysfunction has been found in both individuals with ASD and
their family members, across many ages and functioning levels, on many
different instruments purported to measure EF. This section summarizes
the still growing literature, The first report of executive impairments in
individuals with autism was published two decades ago, using the Wis-
consin Card Sorting Test with normal-1Q adults with mild symptoms of
ASD (Rumsey, 1985). The findings of this study stimulated a great deal
of research on EF in ASD; within a decade, 14 studies had been pub-
lished on EF deficits in autism, demonstrating significant group differ-
ences between children and adules with ASD and both typically de-
veloping and clinical samples (Ozonoff, Pennington, & Rogers, 1991;
Szatmari, Tuff, Finlayson, & Bartolucci, 1990). In a review of this litera-
ture, Pennington and Ozonoff (1996) reported that impaired perfor-
mance was found on at least one EF task in 909% of these studies, includ-
ing 25 of the 32 executive tasks reported. The magnitude of group
differences tended to be quite large, with an average effect size (Cohen’s
d; Cohen, 1988) across all studies of .98, marked by especially large
effect sizes for the Tower of Hanoi (d = 2.07) and the Wisconsin Card
Sorting Test (d = 1.04).

In the following decade, the field began to divide the multidimen-
sional category of EF into dissociable component skills to examine the
breadth of impairment. The consensus emerging from this more recent
work is that ASD involves significant difficulties in both planning and
flexibility {including shifting of attention and conceptual set) but not in
inhibitory functions, such as stopping motor responses, inhibiting the
processing of irrelevant material or distracters, or suppressing pre-
potent but incorrect responses (Brian, Tipper, Weaver, & Bryson, 2003;
Hughes, Russell, & Robbins, 1994; Kleinhans, Akshoomoff, & Delis,
2005; Ozonoff et al., 2004; Ozonoff & Jensen, 1999; Ozonoff &
Strayer, 1997). Deficits in flexibility are apparent at both the conceptual
level (e.g., shifting set from one category or topic to another) and the
attentional level (e.g., disengaging -and moving attention among spatial
locations; Courchesne, Akshoomoff, 8 Cieselski, 1990; Landry 8
Bryson, 2004; Wainwright-Sharp & Bryson, 1993).

A number of interesting issues have emerged from the EF literature
in recent years. The research reported above was conducted with school-
age children, adolescents, and adults with ASD, largely because of the
relative difficulty of testing younger participants and the need to adapt
existing experimental paradigms for them. More recently, using very
simple executive tasks originally developed for nonhuman primates and
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human infants, several studies have failed to find group differences
between preschool-aged children with autism and mental-age-matched
typical and developmentally delayed controls (Dawson et al., 2002;
Griffith, Pennington, Wehner, 8 Rogers, 1999; McEvoy, Rogers, & Pen-
nington, 1993). This deals a blow to the hypothesis that underlying
executive impairments lead to the specific symptoms of the autism spec-
trum and suggests that EF problems may be secondary to other, earlier-
appearing core impairments. In a similar vein, it has been suggested that
EF deficits directly give rise to the repetitive behaviors that are so char-
acteristic of ASD (Turner, 1997), but predicted relationships between
performance on EF tests and everyday repetitive behavior have not been
found (Lopez, Lincoln, Ozonoff, & Lai, 2005; South, Ozonoff, &
McMahon, 2005). Finally, as amply demonstrated in this volume, it has
become clear in the last decade that ASDs are by no means the only con-
ditions that involve executive dysfunction. In summary, with new studies
have come new questions, most still unanswered, regarding the develop-
mental course of executive dysfunction and its relationship to other
symptoms of autism and other neurodevelopmental disorders. These
emerging issues notwithstanding, 20 years of research documents that
people with autism spectrum conditions experience significant impair-
ments in executive processes. In the remainder of this chapter, we discuss
practical implications of this empirical research, specifically assessment
and intervention applications.

EVALUATION OF EF IN INDIVIDUALS WITH ASDs

A number of tests thought to tap the executive system exist. Here we will
concentrate on those that have reliably demonstrated impairments in
individuals with ASD, relative to control groups, in empirical research.

Wisconsin Card Sorting Test

The Wisconsin Card Sorting Test (WCST) has been the gold standard
test of executive processes used in numerous studies of individuals with
autism (summarized in Pennington & Ozonoff, 1996). It measures flexi-
bility by requiring subjects to shift from a prepotent, previously rein-
forced cognitive set to a new sorting concept that the individual must
generate (Grant & Berg, 1948; Heaton, 1981). Several investigations
have demonstrated thar individuals with frontal damage perform poorly
on this test (e.g., Grafman, Jonas, & Salazar, 1990; Robinson, Heaton,
Lehman, & Stilson, 1980). The task is appropriate for both children and
adults (Chelune 8¢ Baer, 1986; Welsh, Pennington, 8 Groisser, 1991),
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with normative data available from ages 6 to 90 (Heaton, Chelune,
Talley, Kay, & Curtiss, 1993).

Several computer programs for administering and scoring the WCST
have been developed (Beaumont, 1981; Beaumont & French, 1987;
Harris, 1990; Loong, 1990), which are appealing because they are less
time consuming to administer and score and provide greater accuracy in
data collection. Persons with ASDs often perform better on computer
versions of the rest (Ozonoff, 1995). If the WCST is being given to doc-
ument deficits for the purposes of service eligibility, it may be best to use
the examiner-administration format. If, however, the examiner wants
to evaluate best possible performance under scaffolded conditions, then
the computer-administration format may be preferable. Computer ad-
ministration is also more time and cost efficient, so when evaluators
face practical constraints like third-party reimbursement rates or limited
time with patients (Groth-Marnat, 1999), it may be an acceptable
choice.

Tower Tasks

The Tower of Hanoi and related Tower of London are the next most
widely used tests in empirical research on autism. They are thought to be
primary measures of planning (Shallice, 1982) and are appropriate for
use with both children and adults (Levin et al., 1991; Welsh et al., 1991).
Both consist of three pegs and three discs or rings of different color or
size. Subjects must move the discs from an initial starting position to a
specified goal state in the fewest moves possible. This places substantial
demands on planning and organizational capacities. To complete the
task successfully, subjects must plan a number of moves ahead, antici-
pate intermediate ring configurations, and determine the most efficient
order of moves to achieve the goal state, Deficits in planning have been
demonstrated in frontal-damaged adults (Shallice, 1982) and individuals
with ASDs (summarized in Pennington & Ozonoff, 1996). Previous
research used experimental versions of Tower tests, but more recently,
administration and scoring procedures have been standardized and nor-
mative data provided through the inclusion of Tower tasks in two
recently published neuropsychological batteries, reviewed next.

Developmental Neuropsychological Assessment (NEPSY)

The NEPSY (Korkman, Kirk, & Kemp, 1998) is a comprehensive bat-
tery that includes several measures of EF, such as a Tower subtest, a
design fluency subrest, and two subtests measuring inhibitory control. It
can be given to children ages 3 to 12 and has been used with children
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with autism (Joseph, McGrath, & Tager-Flusberg, 2005), demonstrating
group differences consistent with the licerarure reviewed above.

Delis-Kaplan Executive Function System (D-KEFS)

The D-KEFS (Delis, Kaplan, & Kramer, 2001) provides a battery of tests
that assess cognitive flexibility, concept formation, planning, impulse
control, and inhibition in children and adults. It was standardized on a
sample of more than 1,700 children and adults aged 8 to 89. Most of its
nine subtests are adaptations of traditional research measures of EF that
have been refined to examine skills more precisely, with fewer confound-
ing variables. These subtests are Trail Making, Verbal Fluency, Design
Fluency, Color-Word Interference (similar to a Stroop test), Sorting (sim-
ilar to the WCST), Twenty Questions, Tower (similar to the Towers of
Hanoi or London), Word Context, and Proverbs. Two recently pub-
lished studies have reported significant group differences on various D-
KEFS subtests between samples with autism and martched controls
(Kleinhans et al., 2005; Lopez et al., 2005), suggesting it is a sensitive
and valid measure of EF in individuals with ASDs. Consistent with pre-
vious literature, impairments have been found on subtests measuring
cognitive flexibility and attention shifting, whereas performance on
subtests measuring inhibitory processes is intact (Kleinhans et al., 2005;
Lopez et al., 2005).

Behavior Rating Inventory of Executive Function (BRIEF)

The BRIEF (Gioia, Isquith, Guy, 8 Kenworthy, 2000} is a parent- or
teacher-rated questionnaire for children ages 5 to 18 years that has 86
questions and takes about 10 minutes to complete. Clinical scales mea-
sure inhibition, cognitive flexibility, organization, planning, metacogni-
tion, emotional control, and initiation. Specific items tap everyday
behaviors indicative of executive dysfunction thar may not be captured
by performance measures, such as organization of the school locker or
home closet, monitoring of homework for mistakes, or trouble initiating
leisure activities, Thus, this measure may have more ecological validity
than other EF tests. It can be especially useful for documenting the
impact of executive deficits on the child’s real-world functioning and for
planning trearment and educational accommodations. Some children
who perform adequately on directly administered measures of EF, such
as those just reviewed, when tested in a structured, quiet, one-on-one
setting will still demonstrate profound EF deficits by parent report on
the BRIEFE. Correlational analyses between the BRIEF and EF tests pro-
vide evidence of convergent validity (Gioia et al., 2000). It has been used
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empirically with samples of students with autism (Gilotry, Kenworthy,
Sirian, Black, & Wagner, 2002).

EF INTERVENTIONS FOR STUDENTS WITH ASDs

Individuals with ASDs often exhibit maladaptive patterns of behavior in
the classroom thar are directly related to executive dysfunction. Many
times it is the occurrence of problematic behaviors in school that first
leads educators to refer a student for diagnostic assessment. Since stu-
dents with ASDs are verbal and function intellectually above the range
of mental retardation, their deficits are often unrecognized early in their
educational careers. It is typical for concerns to be raised around third
grade, when curriculum and expectations of students make a significant
shift, requiring more conceptual knowledge, prediction/abstraction, and
self-initiated organization and learning. As students with ASDs struggle
with these new challenges, they often begin to act out to gain support or
attention or to express frustration. Some typical problematic behaviors
observed in the classroom include noncompliance, prompt dependence,
off-task behaviors, disorganization, socially inappropriate behavior, in-
appropriate verbalizations, defiance, and emotional “meltdowns” or
aggression,

It is critical for teachers, care providers, and parents to realize that
people with ASDs do not engage in inappropriate behaviors intention-
ally to be malicious or manipulative. Problematic behaviors are associ-
ated with skill deficits. Individuals with ASDs and executive dysfunction
have not successfully learned better ways to function or the skills neces-
sary for creating effective action plans and coping strategies. These stu-
dents are engaging in maladaptive behaviors because they have not been
effectively taught or sufficiently rewarded for doing things in a more
acceptable way. A common misconception is that they are capable of
learning to behave differently but are just lazy or unmotivated. Students
with ASDs and other neurodevelopmental disorders (such as artention-
deficitthyperactivity disorder, obsessive—compulsive disorder, etc.) have
documented structural and functional brain differences that affect learn-
ing (Hendren, De Backer, & Pandina, 2000). They cannot learn different
ways of behaving without interventions that are specifically geared to
their learning strengths and styles. It is the responsibility of parents and
educators working with these students to address their specific deficits
and find effective methods for teaching and reinforcing more appropri-
ate and adaptive behaviors. There are two equally important compo-
nents to intervention: (1) teaching students ro work around deficits (e.g.,
accommodations, modifications, and compensatory strategies), and (2)
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directly training weak or missing skills. We describe each in turn after
commenting on some specific features of the cognitive profile of ASD
that are critical to effective teaching.

Typical Learning Profiles of Students with ASDs

It is critical for educators to understand the learning strengths and weak-
nesses of individuals with ASDs (Table 7.1) when designing educational
programs and determining strategies for teaching. Without this under-
standing, well-meaning educators may contribute to the frustration these
students feel in the learning process, exacerbating maladaptive behav-
iors. Areas of strength can and should be utilized when addressing exec-
utive problems. For students with ASDs, one of the most common areas
of strength is visual-spatial processing; another is memory. As illustrated
in the rest of this chapter, visual and memory strengths can be utilized to
develop effective accommodation and compensation strategies, as well

as directly to teach missing executive skills.

TABLE 7.1, Typical Learning Strengths and Weaknesses in ASD

Learning area Spared Impaired

Language/ Phonology/syntax Pragmarics

communication

Math Calculations Concepts

Reading Decoding Comprehension

EF Inhibition Flexibility
Organization skills
Planning
Self-monitoring

Perceptual skills Visual Auditory

Attention Focused/sustained Divided/shifting

Memory Memaorization Working memory
Memory strategies and organization

Generalization Stimulus generation
Response generalization

Motivation Immediate Delayed

Direct Indirect

Social

Sensory-motor Fine motor Sensory registration

Sensory modulation
Motor planning
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Working Around Executive Dysfunction

An accommodation is a change in a course, standard, or test (e.g., prepa-
ration, location, timing, scheduling, expectations, response) that allows
a student with a disability to participate without fundamentally altering
or lowering the standard or expectation. Simply put, accommodations
are physical or environmental changes around the student that assist him
or her in accessing the standard curriculum. A modification, on the other
hand, is a change in a course, standard, or test that does alter or lower
the standard or expectation. Modifications involve structural, cognitive
changes in the level of the material or curriculum. The goal of accommo-
dations in education is to allow the student to access the core curriculum
in the least restrictive environment, without having to modify (lower)
the curriculum standards. Since students with ASDs have intelligence
within normal limits and are capable of learning skills at or close to
grade level, inclusive education in the general education curriculum is an
appropriate consideration. Accommodations are typically necessary and
effective for assisting students with ASDs to be fully included, but modi-
fications are also sometimes necessary and appropriate. Table 7.2
explains and helps differentiate among some common accommodations
and modifications used for students with ASDs in inclusive education.

Compensatory skills are skills that a student needs to access inde-
pendently and utilize successfully the accommodations provided. Just
because necessary accommodations have been identified and developed
by an individualized education plan (IEP) team does not mean that a stu-
dent can make use of them without some instruction. Often, the student
must be explicitly taught the skills necessary to be independent and
effective with the accommodations provided. For example, the IEP team
may determine that the student needs to have assignments written on the
board (rather than dictated by the teacher). The accommodation is pro-
vided, but the student still will need to learn to locate the assignment on
the board, copy it into a planner, and then use the planner to gather
materials and complete the work on time. Thus, IEP teams should care-
fully identify any compensatory skills that the student must be taught
effectively to utilize the accommodations provided. Table 7.3 outlines
compensatory skills students may need to learn in order to utilize accom-
modations successfully.

There are several programs for children with ASDs that focus on
accommodations and compensatory skills and assist with executive
impairments. The TEACCH program, for example, teaches students to
follow visual schedules, provides highly structured and predictable rou-
tines, organizes environment and task demands using visual cues to pro-
mote independent performance, and uses work systems to clarify task
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TABLE 7.2. Accommodations and Modifications Typically Used for Students
with ASD

Accommodations

Pacing: extending/adjusting time; allowing frequent breaks; varying activity often; omitting
assignments that require timed situations.

Environment: leaving class for academic assistance; preferential seating; altering physical
room arrangement; defining limits (physical/behavioral); reducing/minimizing distractions
(visual, auditory, both); cooling-oft period; interpreter.

Presentation of material: emphasizing teaching approach (visual, tactile, multimodal); indi-
vidual/small-group instruction; taping lectures for replay; demonstrating/modeling; using
manipulative hands-on activities; preteaching vocabulary; urilizing organizers; providing
visual cues.

Materials and equipmentiassistive technology: taping texts; highlighting material; supple-
menting material/laminating material; note-taking assistancefcopies from others; access to
lecture outlines; typing teacher's material rather than writing on board; color overlays; using
calculator, computer, word processor; having access to any special equipment.
Assignments: giving directions in small, distinct steps; allowing copying from paper/book;
using written back-up for oral directions; adjusting length of assignment; changing format
of assignment (matching, multiple choice, fill-in-the-blank, etc.); breaking assignment into
series of smaller assignments; reducing paper/pencil tasks; reading directions/assignments to
students; giving oral/visual cues or prompts; allowing recording/dictared/typed answers;
maintaining assignment notebook; avoiding penalizing for spelling errors on every paper.

Reinforcement and follow-through: using positive reinforcement; using concrete reinforce-
ment; checking often for understanding/review; providing peer tutoring; requesting parent
reinforcement; having student repeat/explain the directions; making/using vocabulary files;
teaching study skills; using study sheets/guides; reinforcing long-term assignment timelines;
repeating review/drill; using behavioral contracts/check cards; giving weekly progress
reports; providing tutoring before andfor after school; conferring with srudent (daily, 2
tumes/week, weekly, etc.).

Testing adaptations: reading test verbatim to student (in person or recorded); shortening
length of test; changing test format (essay vs. fill-in-the-blank vs. multiple choice, etc.);
adjusting time for test completion; permitting oral answers; writing test answers for student;
permitting open-book/notes exams; permitting testing in isolated/different location.

Modifications

Presentation of subject matter: utilizing specialized curriculum wrirten at a Jower level of
understanding.

Materials and equipment/assistive tecbnology: adapting or simplifying rexts for lower level
of understanding; modifying content areas by simplifying vocabulary, concepts, and princi-
ples.

Grading: modifying weight of examinations.

Assignments: lowering reading level of assignment; adapting worksheets with simplified
vocabulary.

Testing adaptations: lowering reading level of test.
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TABLE 7.3. Common Accommodations and Compensatory Skills Needed

to Utilize Them

Accommodation

Compensatory skill

Providing checklists for task steps
and materials needed.

Uilize written schedule or other
time-management systems.

Post written rules.

Set time limits utilizing a visual
nmer.

Visual presentation of content or
informarion (e.g., providing
written notes, graphic organizers,
highlighted material).

Working individually on
assignments rather than in

groups,

Providing reinforcement and
follow-through.

Allowing frequent breaks as
needed.

Student must learn to use the checklist by
looking, doing, and crossing off items in the
sequential order they are presented.

Student must learn to identify needed
information, plug it into the system, and
then actively use the system by looking at,
doing, and crossing off items in the
sequential order in which they are presented.

Student must learn the rules or the behaviors
identified, recall them in the appropriate
context, and engage in the specified
behaviors to obtain the desired outcomes.

Student must learn to start andfor stop when
the timer indicates. (Student may also learn
to set timer for himself.)

Student must artend to the correct cues or
visual information provided.

Student must independently complete the
steps of the assignment (often this
accommodation is paired with checklists or
other types of visual instruction).

Student must learn to complete the behaviors
indicated in the reinforcement system or
behavior contract within the time specified.
A self-management program may be taught.

Student must learn what to do during the
breaks to meet personal needs. Student may
also need to learn to ask for a break when
needed.
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expectations and workload. Data from the TEACCH program indicate
that these strategies do result in a greater level of independence and
greater productivity for individuals with ASDs (Mesibov, 1997). These
protocols can be easily implemented in a variety of settings, including
the general education classroom, community, and home.

Once a student is able to utilize accommodations and compensatory
skills independently, the focus should shift to self-advocacy, with the stu-
dent learning to identify and request needed accommodations for him-
or herself. Self-advocacy is often formally addressed as part of the educa-
tional plan when the student transitions to high school, as mandated by
the Individuals with Disabilities Education Act (IDEA). This is an impor-
tant time to consider how well an individual can advocate for him- or
herself. IEP teams are responsible for determining and implementing
appropriate accommodations during a student’s education, but the
responsibility shifts to the student following graduation from high
school (Shore, 2004). The student must have the awareness to determine
his or her needs and possess the skills to access the supports and assis-
tance required for success in the adult world. Many critical self-
advocacy skills can and should be identified and acquired much earlier
in the student’s educational career. These early self-advocacy skills can
include learning about strengths, areas of challenge, and the nature of
the student’s learning differences, as well as asking for assistance from
others when needed. Table 7.4 outlines some critical self-advocacy skills
and strategies for addressing them.

Teaching Specific Executive Skills

While it is always critical to identify and develop compensatory skills
and accommodation plans as part of an IEP, it is equally necessary to
develop goals and objectives thar directly build the underlying deficits in
specific executive functions. Building one set of skills often does not
build the other set. For example, an IEP goal might state, “To assist
Johnny with homework completion skills, when the assignments are
written on the board, Johnny will copy them into the appropriate loca-
tion in his student planner with 80% accuracy as measured by reacher
observation.” The intention of the goal—to build a specific compensa-
tory skill (i.e., writing the assignment in a planner) that makes use of a
given accommodation (i.e., the assignments are written on the board)—
is good. If left at this level of intervention, however, Johnny will not
become independent with the entire process of homework completion
nor will he have the skills to function when the accommodation is not
provided for him. In fact, the underlying executive skill deficits are not
being identified or directly taughr at all.
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TABLE 7.4. Self-Advocacy Skills and Methods for Addressing Them

Self-advocacy skill

Method/strategy for addressing

Self-awareness/
disability awareness

Asking for help

Asking for a break or

in appropriate sensory
activiry

The student should learn and understand the nature of
his or her disability and how it affects he or she across
all areas (social, academic, motor, cognition, sensory).
This can be done through counseling and self-awareness
programs (Faherty, 2000).

The student should learn how to request additional help
or information when it is needed. This can be done by
teaching help-secking routines and providing visual cues
such as a “HELP™ card with the steps for help secking
in bullet points.

A student may need to exit a situation temporarily to
regain self-control or obtain input that will help him or
her focus and sustain artention to task. The student

should be taught to identify these indicators and learn
ways to access a break appropriately.
Asking for clariry The student should be raught how to ask for the
necessary visual supports and cues he or she needs to be
successful. He or she may be taught how to ask for
visual instructions, checklists, timers, or time limits.

Asking for The student should be taught how 1o identify the
environmental necessary environmental supports he or she needs,
supports and identify those things that are distracting or creating
modifications barriers to success, and communicate these needs to

others.

To learn independent completion of any complex task, the student
must be taught the process of task analysis: how to break rasks down,
prioritize and order steps, and plan for their completion. Few programs
specifically address these underlying cognitive skills. Educators and par-
ents alike find it challenging to write goals about a process rather than a
product. It is even more challenging to write a goal about a process that
is supposed to occur internally (as a privare thinking evenrt) and can only
be inferred after observing a successful outcome.

Many interventions focus on teaching students with ASDs how to
complete actions through rote compliance and rule following (e.g., “If
happens, then do "). Because students with
ASDs have excellent memorization skills and are able to follow explicitly
stated rules, they are able to execute such if-then action plans, many




146 EXECUTIVE FUNCTION-DIFFICULTIES

times independently. There are problems, however, with generalization
to new situations and if-then rules that have not been explicitly taught.
Furthermore, students with ASDs often become rigid with the rules they
have been taught because they do not truly understand why an action
plan was chosen or necessary and lack the flexibility to modify the rule.

Cognitive remediation is a systematic approach for overcoming cog-
nitive deficits that arise from brain dysfunction. Specific neuropsycho-
logical deficits, such as executive, attention, and memory problems, are
identified, and specific cognitive activities are designed to improve areas
of weakness. Typically, cognitive remediation is only part of a more
comprehensive program thart also includes accommodations, modifica-
tions, compensatory strategies, and other trearment modalities, such as
psychotherapy and organized social activities (Butler 8 Copeland,
2002). Cognitive remediation programs have been developed and shown
to be effective for adults with acquired brain injury and schizophrenia
(Gianutsos, 1991; Kurtz, Moberg, Gur, & Gur, 2001; Pilling et al.,
2002). One of the more widely utilized approaches is Attention Process
Training (Sohlberg & Mateer, 1987), which contains activities de-
signed to improve focused, sustained, alternating, and divided artention.
Recently, several papers have described cognitive remediation programs
that are appropriate for children, targeting attention and executive func-
tions such as planning, shifting set, and inhibiting prepotent but incor-
rect responses. Such programs have been used with both typically de-
velopipg children (Rueda, Rothbart, Davis-Stober, & Posner, 2005)
and those with artention-deficivhyperactivity disorder (Kerns, Eso, &
Thomson, 1999; Klingberg, Forssberg, 8 Westerberg, 2002). In each of
these studies, training resulted in improvements on nontrained cognitive
tests, including attention, EF, and abstract reasoning.

There are not yet any published efficacy studies of cognitive
remediation programs for children with autism, but a controlled trial of
Posner and colleagues’ computer-based Artention Training Program
(Rueda er al., 2005) is currently underway in our laboratory. This pro-
gram was not specifically developed for children with ASDs but works
well for this population because it is highly visual and takes advanrage
of the children’s interest in computers. Through repetition and massed
trials, it contains many opportunities to practice specific executive func-
tions, such as planning, shifting attention, and inhibiting prepotent
responses.

Any program to remediate executive dysfunction in individuals with
ASDs should capitalize on their visual-spatial strengths, A heavy empha-
sis on generalization must also be applied. Students first need to learn to
use particular visual strategies and then be provided with ample oppor-
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tunities for practice and feedback using real-life, meaningful situations in
context. A cognitive remediation program that was developed explicitly
for children with ASDs, called “Learning the R.O.P.E.S. for Improved
Executive Function™ (Schetter, 2004), is described next. This program
relies heavily on graphic organizers, which are visual representations of
knowledge that organize information for later functional use (see Figure
7.1). They can be used as a form of input (i.e., the way in which infor-
mation is presented to the student), which is a common accommodation
strategy. Of even greater importance, graphic organizers are used in the
R.O.P.E.S. program as a form of output (i.e., the way in which the stu-
dent demonstrates understanding and knowledge). When students are
taught to select, create, and develop their own graphic organizers, they
are being taught several specific executive skills. We give examples
below from the R.Q.P.E.S. program.

Sequential Thinking and Evaluation

The ability to think sequentially and see relationships among situations,
actions, and outcomes is a critical skill to teach children with ASDs. The
use of a simple graphic organizer can provide the student with a visual
thinking tool or mental construct for sequential thinking (see Figure
7.1). In the initial teaching of this process, the instructor provides
prompting through directed questions to assist the student in completing
the graphic organizer. Reinforcement is provided for progressively more
independent responding and eventually only for independent completion
of the graphic organizer on a given topic or situation. Once this basic
process for sequential thinking is learned and the student is able inde-
pendently to fill in the graphic organizer demonstrating the sequential

Situation:
Teacher assigned Actlon:
a list of 20 words | made
for the class to flaghcards and Outcome:
learn to spell. practiced them | earned an A
Test was every night for (20 out of 20)
scheduled for 10 minutes. on the test.
1 weak later. Mom let me rent
a video game on Friday.

FIGURE 7.1. A graphic organizer illustrating the relationships between behav-
iors and consequences.







































