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ABSTRACT

The interest and attention devoted to executive functions has
grown steadily in the last several decades. The concept and definitions of
executive functions and their association with certain disorders such as
autism spectrum disorders (ASD) and overall cognitive, social, emotional,
and behavioral functioning are important knowledge areas for those working
in education, health, and mental health-related fields. It is particularly
important for providers to have an understanding of the basic issues related
to assessment and remediation of executive dysfunction. This article briefly
addresses the background, current definitions, research, and some inter-
vention options associated with executive functions. The intent is to present
a foundation for encouraging additional research on the issues relevant to
this important topic.

KEYWORDS: Autism spectrum disorders, executive functions,

cognition, remediation

Learning Outcomes: As a result of this activity, the reader will be able to: (1) discuss the definitions, research,

assessment practices, and remediation options associated with executive functions and (2) explain the strengths

and challenges in executive functions exhibited by children with ASD.

If you have been employed in any field
relating to health, human services, or education,
you have inevitably come across the term ‘‘ex-
ecutive functions.’’ The use of this term has
increased exponentially over the last several
decades. For example, a search of articles (using

‘‘executive functions’’ as the keyword) within
the PsychINFO system revealed a total of 1278
hits. However, when these articles are divided
into the decade from which they originated, the
numbers reveal an obvious pattern. From 1970
to 1980, two articles were written and from
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1980 to 1990, 35 articles were written. The
1990s revealed a drastic increase in the number
of articles to 518. This trend has continued into
this millennium and in fact appears to be
gaining momentum. In the last 5 years (2000
through 2005) there are already 847 articles
referencing this term. The increasing presence
of the term ‘‘executive functions’’ is indicative of
the growing recognition of its importance in
human functioning. However, despite its wide-
spread use, it is still a term that is widely
debated. Many authors and researchers1–4

have sought to increase our understanding of
executive functions including its definition,
development, measurement, and remediation.
This article is a review of the history and
current research regarding executive functions
and its implications for intervening with chil-
dren with autism spectrum disorders (ASD)
and their families. It should be noted that a
detailed analysis of every topic related to exec-
utive functions is beyond the scope of this
article. The focus will be on what professions
in health, human services, and educational set-
tings need to know to build a better under-
standing of the concept, to explain behavior
connections in children with ASD, and to
obtain additional information.

BACKGROUND
The study of executive functions began in the
field of neuropsychology and specifically in the
exploration of frontal lobe dysfunction. As early
as 1819,5 the role of the frontal lobe was seen as
essential to cognitive functioning. Many of the
early studies began with exploring the impact of
lesions to the frontal lobe.6–9 These studies
were most often case studies examining the
impact of cranial insult in adults and docu-
menting effects in memory, attention, abstrac-
tion, and synthesis of cognitive information.
The role of frontal lobe functioning in cogni-
tion, however, was not without its critics.
Hebb10 presented information that contra-
dicted the theorized role of the frontal lobe by
relaying patient accounts with severe epilepsy.
These individuals had portions of their frontal
lobe surgically removed, but did not display
observable difficulties with social or cognitive
functioning. They had high average to superior

IQs prior to surgery and experienced no drop in
IQ upon retest following surgery.10,11 This
clinical research questioned the role of the
frontal lobe in cognitive development and func-
tioning and prompted a general departure from
focus for several years.

Since the time of Hebb’s10 report, there
has been a gradual return to interest in the
frontal lobe, particularly the prefrontal cortex,
for understanding cognitive function and dys-
function. Although Hebb’s10 findings sug-
gested a minimal role for the frontal lobe and
executive functions in overall cognitive abilities,
some studies found significant impairment in
areas other than psychometric measures of in-
telligence.12,13 An explanation for the minimal
correlation between frontal lobe dysfunction
and intelligence measures is the content of
what is measured when exploring either varia-
ble. Essentially, there are areas of convergence
(nonverbal processing skills, novel and complex
problem-solving, speed of information process-
ing, memory, attention, and concept formation)
and divergence (word knowledge, social judg-
ment, and fund of information) between meth-
ods of measuring intelligence and executive
function. The lack of a significant relationship
found by Hebb10,11 may have been because
measures of IQ combine these areas of simi-
larity and difference to provide an overall
intelligence score. Gioia and colleagues4 rec-
ommend examining an individual’s perform-
ance on particular components of an IQ test,
for example, the Performance IQ score of
the Wechsler Intelligence Scale for Children or at
the individual subtest level.

Pennington1 has suggested that one com-
ponent of intelligence that appears to be im-
plicated in executive dysfunction is fluid
intelligence. Fluid intelligence is a component
of multiple-factor theories of intelligence14,15

and can be described as the ability to complete
relatively difficult novel tasks. It is associated
with one’s inductive and deductive reasoning
abilities. For example, reproducing a visual/
spatial block design, recognizing a visual pat-
tern sequence, and identifying abstract seman-
tic relationships are tasks that tap fluid
reasoning. As many widely used intelligence
tests are somewhat insensitive to fluid intelli-
gence, it is reasonable to predict that they will
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not detect significant discrepancies between
executive functions and IQ. In an effort to
explore the capacity of individuals with frontal
lesions on a measure of fluid reasoning (Raven’s
Progressive Matrices and Culture Fair IQ test),
Duncan16 found a significant discrepancy be-
tween IQ and the fluid IQ measures. This
suggests that, although some intellectual func-
tioning appears to be unaffected by frontal lobe
dysfunction, it is more likely that this finding is
an artifact of the measures that are used to
illustrate intelligence. It should be noted that
more recent revisions of popular intelligence
measures (the Wechsler Adult Intelligence
Scale—WAIS-III and the Wechsler Intelligence
Scale for Children—WISC-IV) are beginning to
include more subtests that tap into executive
functioning domains.

THECURRENTSTATEOF EXECUTIVE
FUNCTIONS
The renewed interest in executive functions has
led to its widespread use in many professional
journals, books, and workshops addressing the
needs of children. This term is described in
some detail in many sources, but is only briefly
referenced in many more. It is important, there-
fore, to be familiar with the constructs of
executive functions and to be equally aware
that the literature is far from a consensus.
Several very important issues must be consid-
ered in the study of executive functions, includ-
ing how they are operationally defined, their
role in the etiology or maintenance of disorders,
measurement issues, and their impact on be-
havior and social relations in individuals with
ASD.

For some, executive function is a broadly
defined cognitive skill and perceived as the
central orchestrator of tasks focused on self-
regulation and goal-attainment. Although few
would argue with this description, many have
criticized this position as vague and question
the ability to draw meaningful conclusions us-
ing it.2 The alternative is a more precise and
categorized set of cognitive domains that com-
prise the executive functions. Pennington17

identified four variables or cognitive domains
most commonly implicated in literature on
executive functions: inhibition, cognitive flexi-

bility/shifting of cognitive set, working mem-
ory, and planning. Common definitions for
these most widely used executive functions are
as follows: (1) working memory, the ability to
hold information in storage (in some system of
short-term memory) while it can be manipu-
lated and compared with information possessed
in long-term storage; (2) inhibition, the ability
to control a response that will not support goal
attainment and instead, activate an appropriate
alternative; (3) shifting cognitive set/flexibility,
the ability to perceive things in a different
manner, respond in unique ways, and/or to
make necessary cognitive adjustments to assist
goal attainment; and (4) planning, the ability to
form a strategy for goal attainment and see it
through regardless of the number of required
steps. This set of cognitive domains should also
include internalized speech.18,19 The ability to
mediate behavior through the process of inter-
nal language is an important aspect of self-
control, problem-solving, and metacognition.
In contrast, the inability to regulate by using
internalized self-talk is seen as a barrier to
optimal executive functions. This is particularly
evident in children with language difficulties
such as children with ASD.

The desire to explore executive functioning
and, in particular, illuminate the differences
between discrete domains has led to a
plethora of available measures. Pennington
and Ozonoff2 and Gioia and associates4 discuss
several options for parceling out discrete exec-
utive function domains. The measures are all
unique depending on the theoretical position of
the author or the underlying purpose of the test.
However, Pennington and Ozonoff2 suggest
a pattern of commonality, based on the idea
that executive dysfunction can be illustrated by
tasks that require ‘‘planning or programming
future actions, holding those plans or programs
online until executed, and inhibiting irrelevant
actions.’’ Table 1 provides examples of measures
used to tap executive function domains.

Despite the availability of so many meas-
ures of executive functioning, the process of
assigning finite operational definitions endures.
This is related to the potential overlap in many
discrete executive function domains. It is diffi-
cult to determine when one executive function
ends and another begins or whether discrete
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executive functions operate in isolation or al-
ways collaborate as components of a larger
coordinated system. This confounds the efforts
to obtain universal operational definitions of
the particular executive functions by making
discrete measurement very difficult. For exam-
ple, Ozonoff and colleagues30 discuss many
interpretive cautions in their analysis of inhib-
ition of prepotent responses versus flexibility.
They indicate that there are many aspects of
inhibition and their design only addresses one
aspect, which limits the ability to generalize.
These researchers also discuss the difficulty the

measures used in their design had in separating
out inhibition from flexibility. Further, Ozon-
off and colleagues30 indicate that these execu-
tive functions share many common variables/
demands.

The second central issue in executive
functions is their role in specific disorders.
One major question is whether delays in
executive functions cause a particular disorder
or are merely symptoms of the disorder.
One aspect of the etiology issue is the
lack of discriminatory ability of executive
dysfunction. Research has shown that many

Table 1 Examples of Measures Tapping into Executive Function Domains

Set-shifting:

Wisconsin Card Sorting.20 A set of stimulus and response cards in which the individual is required to sort

the cards according to different principles to determine perseverative thinking and abstract reasoning skills

to help assess brain lesions involving the frontal lobes (appropriate for ages 6.5 and up).

Trailmaking Test, Part B.21 This test measures attention, visual searching, mental processing speed, and the

ability to mentally control simultaneous stimulus patterns.

Planning:

Tower of London,22 Tower of Hanoi23 These tests are used for all ages and assess higher-level problem-solving

and strategy planning.

Working Memory:

WISC-IV Digit Span.24 This task requires the individual to repeat numbers in same order and then repeat

numbers in reverse order from the presented format.

WISC-IV Letter-Number Sequencing.24 This task requires the individual to recall a series of numbers in

ascending order and letters in alphabetical order.

Inhibition:

Stroop Test.25 This brief procedure examines attention, mental speed, and mental control by requiring the

testee to inhibit an initial response (reading a written word), while focusing attention on another factor

presented by the word (its color).

Test of Variables of Attention.26 A continuous performance test that evaluates four basic measures of arousal

and alertness: attention, impulsivity, response time, and variability.

There are also several measures that seek to explore clusters of executive functions for an overall picture

of one’s abilities. These include:

Behavior Rating Inventory of Executive Function (BRIEF).27 A questionnaire for parents and teachers of

school-age children that enables professionals to assess executive function behaviors of children ages 5 to

18 years in the home and school environments. The BRIEF contains 86 items within eight clinical

scales of executive functioning: inhibit, shift, emotional control, initiate, working memory, plan/organize,

organization of materials, and monitor.

Delis-Kaplan Executive Function Scale (D-KEFS).28 Assesses key areas of executive function (problem-solving,

thinking flexibility, fluency, planning, deductive reasoning) in both spatial and verbal modalities, normed for

ages 8 to 89.

NEPSY.29 Assesses neuropsychological development in children ages 3 through 12. It detects strengths

as well as subtle deficiencies in five functional domains that facilitate or interfere with learning attention

and executive function, language, memory and learning, sensorimotor functions, and visuospatial processing.
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disorders are affected by insufficient executive
functioning. Autistic spectrum disorders,2,30

attention deficit hyperactivity disorder
(ADHD),26,31–33 conduct disorder,34–36 phe-
nylketonuria (PKU),23,37 Tourette’s syn-
drome,38 and brain injury39 have all implicated
executive functions in some way. Gioia and
coworkers4 also discuss the intimate association
between executive dysfunction and language
disabilities. It has been posited by many, and
reasonably so, that this lack of discriminatory
capacity reduces the appropriateness of viewing
executive dysfunction as a primary condition
leading to a particular disorder. Instead, it re-
inforces the concept of executive dysfunction
as being symptomatic of another underlying
neurobiological or neurodevelopmental mishap.

Research has also been conducted to ex-
plore the role of the discrete executive function
domains in specific disorders. The analysis of
these domains in individuals with particular
disorders, such as autism, ADHD, and conduct
disorder has yielded mixed outcomes. Some
variables appear to be more evident than others
when researching particular disorders. For ex-
ample, it has been hypothesized that the par-
ticular executive function that discriminates
ADHD from other disorders is the area of
inhibition. Individuals with ADHD are con-
sistently found to have more struggles inhibit-
ing behavior than individuals with other
disorders.26,31,32,40,41

The research related to executive dysfunc-
tion in individuals with ASD has also yielded
some significant trends. Bennetto and associ-
ates42 and Russell and coworkers43 suggested
deficits in verbal working memory for individ-
uals with ASD. Specifically, Russell and col-
leagues43 found differences in the performance
of individuals with ASD when compared with
neurotypical controls on measures requiring
working memory, but found no difference
on tasks requiring short-term verbal memory.
Deficits in shifting cognitive set or flexibility
were purported by Hughes et al,44 McEvoy
and associates,45 Ozonoff,46 and Ozonoff and
Strayer.47 McEvoy and colleagues45 found that
preschool participants with ASD displayed
more inflexibility and perseverative responses
than matched controls on measures of executive
function. Hughes and colleagues,44 Ozonoff

and associates,48 and Prior and Hoffman49

also identified deficits in planning. Prior and
Hoffman49 explored individuals’ abilities to
profit from feedback in goal-directed prob-
lem-solving. Individuals with ASD had diffi-
culties with strategic sorting—even when they
knew they were incorrect, they could not mod-
ify their strategy. The performance variables
that discriminated them from others in this
study were planning and response to feedback.
The generation of novel thoughts and actions
(generativity)50 is another area that has been
proposed to be deficient in autism.

This leads us to a discussion of how the
common areas of executive dysfunction identi-
fied in ASD impact social and behavioral func-
tioning. The difficulties related to working
memory, shifting cognitive set/flexibility, plan-
ning, and generating novel thoughts and ac-
tions may be implicated in the deficits displayed
by individuals with ASD. However, more com-
prehensive research is needed to firmly establish
the extent of the relationship. Therefore, the
following information is based on the available
research and hypothesis.

EXECUTIVE FUNCTIONS AND
CHILDREN WITH ASD
The diagnostic criteria for ASD include def-
icits in communication, social interactions,
and the presence of restricted interests and
repetitive behaviors. Executive dysfunction
has been proposed to potentially explain re-
stricted interests and repetitive behaviors.51–54

Lopez52 found restricted interests and repet-
itive behavior to be highly related to working
memory and cognitive flexibility. It appears
that the interaction of these executive func-

tions presents the most impact. Likewise,
Turner53,54 indicated that cognitive flexibility
and generativity are associated with repetitive
behavior.

It is possible to speculate how an individ-
ual with ASD’s restricted interests and repet-
itive behaviors are related to the ability to shift
cognitive set–cognitive flexibility. A particular
topic or object becomes the focus of intense
interest and attention often to the detriment of
alternative topics. Consideration of novel
topics or objects is not readily available to
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the individual and, therefore, new interests
progress slowly or not at all. The inability
to shift cognitive set would also help to explain
the need for sameness in individuals with
ASD.

The connection between executive func-
tion domains and the social or communication
deficits of ASD has been less well established.
Stimulus overselectivity was a term used by
Lovaas55 in the 1970s to describe the tendency
of individuals with ASD to focus inordinately
on irrelevant stimuli during learning situations.
This inappropriate focus was believed to impact
an individual’s ability to successfully navigate
social situations and proved resistant to correc-
tive feedback. However, other research indi-
cated that stimulus oversensitivity occurred in
individuals with mental retardation, brain in-
jury, and learning disabilities, undermining its
prominence in explaining the social deficits in
ASD.56,57 Recent research on ASD also ex-
plored the impact of focusing on less useful
stimuli in social situations. Klin et al58 con-
ducted research to explore the point of focus of
individuals with ASD during contrived social
situations. They determined that individuals
with ASD focused disproportionately on the
mouths of social contacts and objects within the
scene. This was in contrast to the tendency of
controls to focus most often on the eyes of
social contacts. Furthermore, Klin and col-
leagues58 found that the tendency to focus
more on the mouths of social contacts than
on arbitrary objects predicted better social com-
petence. Hughes and associates59 and Russell
and coworkers60 suggested that individuals
with ASD have difficulties in social situations
because they cannot disengage from an object
and shift from an external to an internal point
of reference. Their focus is the observable
aspects of an interaction, leading to difficulty
with theory of mind and deception tasks. While
it has been established that individuals with
disabilities other than ASD may display stim-
ulus oversensitivity and inappropriate social
focus, it is perhaps an interaction of the unique
cognitive and metacognitive deficits of ASD
that leads to less social competence.

Overall, the connection between social
deficits and executive function is a developing
area in ASD research. It is perhaps useful to

hypothetically explore this connection from the
perspective of the social information-process-
ing model proposed by Crick and Dodge.61

They contend that social information is proc-
essed through a variety of simultaneously oc-
curring steps that culminate in a behavioral
enactment. Essentially, an individual perceives
a social stimulus and encodes it—processes
particular internal and external components of
the situation (visual, auditory, etc.). An inter-
pretation of the situation is then generated
focusing on attributions of intent and causa-
tion, goal assessment, and self-efficacy assess-
ment. Next the individual determines the goals
involved in responding to the social situation
and identifies alternatives for attaining this
goal. Lastly, before behavioral enactment, the
individual must determine the most effective
response option based on availability, efficacy,
and potential success. As an illustration, con-
sider the following:

An individual is walking down the hall-
way at school and is bumped by a classmate; he
scans the classmate’s face and behavior to pick
up cues to aide in interpreting the situation.
He also processes internal information such as
agitation; the initial information from the
current incident and information regarding
the individual’s past encounters with the class-
mate provide the basis of an assessment of
intent (was the behavior an accident or inten-
tional); the individual establishes the goals of a
response (e.g., retaliation or acceptance) and
regulates arousal accordingly; possible corre-
sponding responses to achieve the goal are
identified (hit back, accept apology); the list
of responses is evaluated based on factors such
as effectiveness, consequences, and the ability
to perform, and one is selected (hitting may
lead to a fight and suspension); and the iden-
tified behavior is enacted. It is important to
remember that this exchange is done in a
matter of seconds.

There are several potential points within
the Crick and Dodge61 model that challenge
individuals with ASD based on their executive
dysfunction. The difficulty with stimulus over-
sensitivity and inappropriate focus (details such
as facial features and external versus internal)
could account for problems with encoding so-
cial information. It is important to consider
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that difficulty within the early steps of social
information processing undoubtedly impairs
the subsequent steps. The steps of social
information processing rely on an individual’s
ability to hold information online, while ma-
nipulating it or retrieving other relevant infor-
mation (working memory) that will aid in
navigating the social situation. The deficits in
working memory displayed by individuals with
ASD may invariably impact their ability to
process social information at every stage. Chan-
non et al62 explored the social information
processing in individuals with Asperger’s syn-
drome. They indicated that their participants
showed less skill in the ability to identify
relevant social aspects, sufficiently retrieve use-
ful information from memory, and generate
appropriate solutions (generativity) to a prob-
lem illustrated in a social scenario. Again, the
information reported by Channon and associ-
ates62 has implications for many of the social
information steps outlined by Crick and
Dodge.61 Finally, Channon and colleagues62

indicated that individuals with Asperger’s did
not display differences in their ratings of sat-
isfaction with the solutions they had generated,
which contrasts with the quality of their social
solutions. Therefore, not only was the ability to
identify prosocial solutions to problems im-
paired, the individuals in this study were un-
aware of their difficulty in this area. Thus, not
only early difficulties, but difficulties during
most of the social information steps of the
Crick and Dodge61 model may account for
the social deficits often observed in ASD in
relation to executive function.

The impact of executive functions in ASD
and the role of specific executive function
domains are in their infancy and require com-
prehensive research before more definitive
statements can be offered. Evidence suggests a
connection between executive functions and
restricted, repetitive behavior, but the relation-
ship between executive functions and social/
communication deficits is less clear. Some ini-
tial research on establishing this connection has
been promising.45,63 Ozonoff et al64 indicated a
significant relationship between a measure of
planning and the social communication skills of
individuals with ASD, but no relationship with
a measure of shifting cognitive set. Penning-

ton51 suggests a theory of mind perspective
sheds light on the social struggles of an indi-
vidual with ASD. Others65 propose a review of
the manner in which the executive function and
theory of mind perspectives could be connected
to explain the unique pattern of symptoms
characteristic of ASD.

INTERVENTION
Setting aside the difficulties and confusion
related to executive functions in general and,
in particular, their connection to ASD, it is
universally agreed that executive dysfunction
leads to a myriad of difficulties. Therefore, it
is important to develop intervention methods
to address problems with executive functions at
any age. The first step in determining the
appropriate direction for intervention is obtain-
ing useful assessment data. In addition to the
assessment options discussed earlier, evaluators
may also employ direct observation of an in-
dividual in a natural setting. This will provide a
comprehensive view of the unique set of
strengths and weaknesses and inform the focus
of intervention. Although the specific interven-
tion format for children with executive function
challenges will be determined through individ-
ual assessment, some general interventions are
offered here that may be particularly useful to
children with ASD.

Barkley66 discussed teaching delayed re-
sponding as a way to improve an individual’s
executive functioning. Essentially, it involves
delaying a response to a situation to increase the
time devoted to objective goal-setting, system-
atic screening for appropriate responses, and
response selection and enactment. Delayed re-
sponding is a skill that must be overtly taught
through discrete instruction and modeling and
be reinforced in natural settings. It is consistent
with many interventions focusing on decreasing
impulsive actions and reinforcing a brief ‘‘think
time’’ before enacting a response.

One method that can be used to encourage
delayed responding and improve social func-
tioning is Plan-Execute-Repair (P-E-R). This
format involves three overlapping steps. The
planning phase entails analyzing a task to de-
termine the goals, isolating the required steps,
and developing a plan to accomplish the goal.
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In the execution phase, the focus is on when
and how to start and sustain adequate effort.
In the repair phase, the process and steps
are evaluated and necessary modifications are
considered. There are many ways to use graphic
illustrations and visually represent the P-E-R
process. This would be particularly helpful in
supporting individuals with ASD in overcom-
ing their social challenges. For example, in the
instance of and individual with ASD being
bullied, a plan could be developed to address
the potential goal of the bully, to identify
options for approaching the problem, and to
select an appropriate alternative. The process
could be practiced in a controlled environment
and practiced in contrived settings. This would
allow for evaluation and modification of the
plan before implementation in the natural set-
ting. The plan could then be re-evaluated and
appropriate modifications could be identified
and incorporated.

Many individuals with executive dysfunc-
tion struggle with organizational skills. Meth-
ods for addressing these issues typically begin
with extensive external support and gradually
work toward increased autonomy. Organiza-
tion is a set of skills that must be taught and
reinforced. An individual struggling in this
area will need a consistent system of external
reminders to support his or her ability to self-
organize. Other supports include commercial
organizers such as folders and portfolios, jour-
nals, and planners. Color coding materials may
also be beneficial. The use of the graphic
organizers is best used in everyday life and
reviewed/evaluated by the individual with as-
sistance from a support person. The visual
schedules and prompts that are commonly
used to support children with ASD are a
good example of a graphic organizer. Being
able to visually and physically add to and
subtract from a daily schedule is a useful
organizing strategy. This strategy can begin
fully supported and gradually move toward
independent use. One example of a visual
organizer that is focused on facilitating social
connections is the use of comic strip conver-
sations.67 This intervention involves develop-
ing a graphic for characterizing a specific social
situation. It allows individuals with ASD the
opportunity to access the thoughts, intentions,

and feelings of others. It also offers a forum for
generation of appropriate social communica-
tion and problem-solving.

David Hyerle68 has developed the Think-
ing Maps (Thinking Maps, Inc., Cary, NC)
model for enhancing organization skills using
visual graphic organizers. This model allows an
individual to design useful schematics that aid
in developing thinking skills and organizational
strategies. Thinking maps can be applied to
tasks related to academics (reading, writing,
math); social interactions (conversations, rela-
tionships, problem-solving); or concept devel-
opment (part/whole relationships, cause/effect,
and so on). For the individual with ASD,
thinking maps can support the ability to analyze
social situations, teach abstract language or
temporal concepts, and address restricted inter-
ests. For example, a thinking map could be
developed that encapsulates a topic of particular
interest in an individual with ASD. The map
could be used to visually illustrate the relation-
ship/connection of the topic to other topics and
support the evolution of the restricted interest.
An intense interest in the Titanic could be
expanded to explore other sea tragedies
and define the commonalities, such as experi-
ences of passengers and crew. This would sup-
port the individual’s examination of social
connectedness.

There have also been several models de-
veloped that focus on building self-talk skills
and executive functions. These models are
largely based on the earlier work of Meichen-
baum and Goodman.69 Kamann and Wong,70

Prins and Hanewald,71 and Shure72 offer
intervention options for using self-talk as a
means to teach and enhance skills related to
inhibition and stress/anxiety and anger man-
agement, appropriate goal setting, and social
interaction. The goal is to teach children to
use self-talk to coach themselves through
problem-solving events. Like many of the
other interventions, this is a skill that needs
to be taught and reinforced. It requires an
initial system of external support to move a
child toward independent use of self-talk. An
example of this technique for an individual
with ASD would be to develop a menu of
internal statements that he or she could use in
response to certain situations. When faced

EXECUTIVE FUNCTIONS: DISCUSSION OF ISSUES FACING CHILDREN/CALHOUN 67

D
ow

nl
oa

de
d 

by
: A

lb
er

t E
in

st
ei

n 
C

ol
le

ge
 o

f M
ed

ic
in

e.
 C

op
yr

ig
ht

ed
 m

at
er

ia
l.



with a frustrating situation the individual may
be coached to say ‘‘It is not worth getting
upset about and risking getting in trouble.’’
These statements are often developed in social
stories.67 They can become a simple mantra to
remind an individual with ASD of appropriate
social behavior and problem-solving in times
of stress and distraction.

Graham and Harris73 discuss the self-
regulated strategy development (SRSD) inter-
vention model for supporting executive func-
tion. SRSD was designed to build higher-order
cognitive skills, enhance self-regulation and
generalization of these skills, and increase pos-
itive self-concept. This model has been used to
address academic difficulties in reading, math,
and writing. Essentially, the SRSD program
involves analysis of existing skills, identifying
targets for change, teaching a related strategy,
modeling the strategy along with the appropri-
ate use of self-talk, engaging in collaborative
and independent practice, and promoting gen-
eralization and autonomous use of the strategy.
This model could be a valuable method for
addressing the multitude of challenges that an
individual with ASD faces, particularly in the
social realm. The first step would be to conduct
an assessment (standardized measures and nat-
uralistic observation) of the social skills an
individual possesses. A list of crucial social skills
could be generated and prioritized (e.g., ex-
panding the repertoire of conversational
topics). The individual could identify many
familiar social discourse topics and be taught
to recognize nonverbal cues signaling the need
to change a topic. Next, the sequence of social
behavior would be modeled and practiced in a
safe and controlled environment. Finally, ef-
forts would begin to encourage the use of the
learned strategies outside the controlled situa-
tion, perhaps first in staged scenarios and then
in typical social forums. The intent would be to
ensure early success and reinforce the use of the
newly acquired social strategies.

The intervention options discussed above
are by no means a complete or comprehensive
listing of those available to address executive
functions. They are merely a representation of
interventions currently being applied to address
executive dysfunction in ASD and other disor-
ders. It is essential that the reader pursue a more

in-depth review of the available interventions
that acknowledge the unique cognitive presen-
tation and intervention needs of each child
with ASD.

CONCLUSION
Regardless of the controversies, discrepancies,
and ambiguity, it is essential to continue work
to refine our definition of executive functions
and enhance our ability to determine the pres-
ence of unique patterns of dysfunction charac-
terizing ASD and other specific disorders. It
will also be important to explore further the
connection between unique executive functions
displayed in specific disorders and particular
symptoms. This may lead to a more informed
selection of intervention options and, therefore,
enhanced ability to meet the diverse needs of
individuals with ASD.
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