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Autism

New views
  into the science
 of educating children 
with autism
Emerging developments in neuroscience are forming the 
basis of promising new treatments for children on the autism 
spectrum.  

By Martha S. Burns

John Berry



Autism spectrum disorders is an overarching di-
agnosis that covers a variety of behavioral and cogni-
tive differences affecting all aspects of the educational 
process. Generally, an autism diagnosis includes three 
characteristics: disorders in language/communica-
tion, disorders in social skills, and the presence of re-
petitive behaviors. But educators know this umbrella 
description comes with innumerable variations. Some 
with autism have no usable speech; others have am-
ple speech but use it in atypical ways. Some students 
struggle to learn to read while others learn to decode 
and read aloud but are unable to comprehend. Some 
with autism calculate exceptionally well, a la “Rain 
Man,” while others struggle with basic numeracy. 
Some children are passive and self-stimulating while 
others are aggressive and hyperactive. 

This heterogeneity means that each child with 
an autism diagnosis will have unique educational 
needs. Historically, many of these children have re-
quired a one-on-one aide even when enrolled in a 
self-contained special education classroom. Often, 
students with an autism diagnosis, because of an ar-
ray of attention and behavior diffi culties, need a va-
riety of accommodations to function in a classroom, 
much more than the accommodations necessary to 
demonstrate content mastery on standardized tests. 
Even more challenging to the administrator is the 
familiar dilemma within schools where adaptations 
developed for one student with autism differ radi-
cally from those required for another student with 
the same diagnosis. 

Fortunately, new research provides an altered di-
rection with more promising educational outcomes 
for students with autism spectrum diagnoses and is 
beginning to unravel the perplexing variety of learn-
ing differences and behavioral issues these children 
exhibit. Researchers have speculated for decades that 
autism spectrum disorders must have something to 
do with brain processing differences. But early brain 
imaging technologies revealed no such differences. 
That is because the technologies of the late 20th 
century provided anatomical displays and gross elec-
trical measures (EEGs) in which children with au-
tism were shown to have relatively “normal” brain 
anatomy and indistinguishable EEGs. The work of 

Margaret Bauman of Harvard University indicated 
some microscopic variability in motor regions — a 
brain structure called the cerebellum, but none of 
this explained the vast diffi culties these children ex-
hibit in educational settings, nor did it provide any 
direction for educational intervention (Bauman & 
Kemper, 1994).

But since the turn of the century, newer technolo-
gies are changing this picture — literally. Within the 
past decade, neuroscience research has enabled views 
of the brain at work — functional brain imaging — 
as well as views of brain pathways. This emerging 
technology now points to marked developmental 
differences in the brain connections of individuals 
with autism. Jeffrey S. Anderson of the University 
of Utah and his colleagues recently reported on re-
search that supports the “cortical underconnectivity 
theory” of autism (Anderson et al., 2001). Simply 
put, this theory maintains that individuals with au-
tism have trouble connecting sight to sound, sound 
to meaning, or one thought with another. This is 
because it appears that the long fi ber tracts that pro-
cess and integrate complex information across vast 
brain territories are not developing in a typical way. 
Rather, Sam Wass at Birkbeck College in London 
recently summarized research indicating that there 
is overconnectivity of short fi ber tracts that become 
overused, possibly explaining why individuals with 
autism show stereotypical but nonpurposeful repeti-
tive behaviors (Wass, 2011).

This newer research indicates that the hetero-
geneity of behaviors and learning problems that we 
observe in students with autism are not so variable 
as they are unique. The specifi c repetitive behaviors 
we observe, although different from child to child, 
likely still represent the same underlying problem: 
Long integrative highways needed for most learning 
are scuttled by short traffi c circles with no off-ramps. 
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New research is beginning to 
unravel the perplexing variety of 
learning differences and behavioral 
issues exhibited by children with 
autism.
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interactive fi ber tracts hold the greatest promise. 
There are two lines of research investigating in-

terventions designed to drive a more typical brain 
development in children on the autism spectrum. 
One approach being investigated at the University 
of California, Davis, MIND Institute is to identify 
children at risk for autism at an early age and pro-
vide maternal guidance in ways to play and interact 
with their young children to stimulate development 
of these long fi ber tracts. Parents have a natural ten-
dency to do things with toddlers that the children 
enjoy and to avoid activities the child does not enjoy. 
A toddler who is at risk for autism spectrum disorder, 
for example, may enjoy electronics more than blocks 
or inanimate toys like trains but be less interested 
in toys like stuffed animals. The same toddler may 
reject being read to or being cuddled. Yet, these are 
the very activities the underconnectivity theory sug-
gests are necessary to build the longer integrative 
neural pathways. By teaching parents how to encour-
age activities the child is not drawn to, but needs, 
researchers hope these children at risk will develop in 
a more typical way. If this research is determined to 
be useful, it can have a powerful effect on approaches 
toward early intervention.

A second application of neuroscience to inter-
vention has been developed for school-age chil-
dren. Within the past 15 years or so, neurosci-
entists at University of California, San Francisco 
have been developing and revising game-like exer-
cises specifi cally designed to drive development of 
the long left hemisphere fi ber tracts essential for 
language, reading, and mathematics (Merzenich 
et al., 1996).The suite of 11 programs they devel-
oped — the Fast ForWord® family of products, 
marketed by Scientifi c Learning Corp.  — system-
atically targets those specifi c pathways in ways en-
tertaining to the child. (The author is an employee 
of Scientifi c Learning.) 

Many of the tasks are similar to those used con-
ventionally by speech and language pathologists or 
reading teachers in the treatment of language, read-
ing and processing disorders. But the Fast ForWord 
programs also include unique speech stimulation ex-
ercises acoustically enhanced to conform to the per-
ceptual needs of children with auditory processing 
problems. In addition, all exercises are performed 
on a computer, which is very compelling to children 
on the autism spectrum. During initial testing of the 
fi rst neuroscience intervention approach in 1997, 
almost 500 children nationwide received the inter-
vention. The results were astounding. The average 
language gain for the children, achieved after only a 
few weeks of training, was almost two standard devia-
tions in most cases — representing a year and one-
half growth in language skills. Among the children 

Understood this way, one student may master an iso-
lated skill like oral reading, but fail to use that skill 
in an integrated way to learn anything new. Another 
student, as seen in the “Rain Man” analogy, might 
be able to calculate rapidly and effortlessly, but be 
unable to learn algebra or geometry. An individual 
with autism can become exceptionally profi cient in 
an isolated skill because, without integration, it be-
comes used exclusively, over and over. 

Although this new research is interesting and 
helpful toward understanding the student with au-
tism spectrum disorders, it begs the question of how 
it applies to education. Or, perhaps the more impor-
tant question is, “What can an educator do to enable 
these children to progress in school?” Fortunately, 
the answer to both of these questions is at hand and 
comes from another branch of neuroscience. 

Brain plasticity 

Researchers now agree that the human brain is 
exceptionally malleable, even into adulthood. The 
fact that each of us, even as a mature adult, can learn 
and become fairly profi cient in a foreign language 
or a new sport like golf, for example, illustrates how 
fl exible the typical brain is at learning to do new 
things. This inherent malleability — neuroscientists 
call it plasticity — of the human brain is what en-
ables educators to teach in the fi rst place. From the 
perspective of neuroscience, teaching builds the hu-
man brain in very specifi c ways, depending on what 
is being taught. 

So, how does the student with autism differ from 
the typical student? For most children, the brain has 
spent the fi rst four or fi ve years of life establishing 
a neural highway system that will support literacy 
and numeracy. The reason that students worldwide 
begin formal education around fi ve years of age is 
that it is the average age at which the basic brain scaf-
folding, in the form of long interconnecting neural 
pathways, has reached a level that supports reading 
and math. According to Wass and others, it now ap-
pears that a student with an autism spectrum disorder 
enters school with some or most of the longer high-
ways underdeveloped so their brain detours incom-
ing information to something akin to cul-de-sacs or 
circular unending off-ramps. Traditional approaches 
to education simply cannot work because the infor-
mation cannot be processed adequately. However, 
interventions that drive development of these long 

Long integrative highways needed for 
most learning are scuttled by short 
traffi c circles with no off-ramps. 
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who participated in the field trial were several who 
had diagnoses of autism spectrum disorders. Surpris-
ingly, those children made almost as dramatic gains 
overall as the children who were struggling learners. 

The results

A few years later, Melzer and Poglitsch (1999) 
surveyed 34 professionals who implemented the Fast 
ForWord Language product with 100 children on 
the autism spectrum nationwide. They reported the 
following changes:

• 81% of the children who completed the 
program showed improvements in attention 
skills for testing, computer activities, structured 
therapy activities, listening to stories, and/or 
group activities. 

• 83% of the children showed changes in 
receptive and expressive language skills, 
including following directions, understanding 
humor, using new vocabulary, lengthening 
phrases, verbal fluency, and response to 
questions. 

• 60% of the children showed improvements in 
speech intelligibility. 

• 76% of the children showed improved 
pragmatic skills, including eye contact, 
appropriate attention-getting behavior, 
ability to verbally negotiate, and 
initiation of communication. 

• 59% of the children demonstrated 
improvements in academic 
performance. 

• Overall, 77% of the children increased 
an average of 1.25 years in age-equiv-
alent scores on standardized language 
assessment after completing the 
program (Melzer & Poglitsch, 1999).

Neuroscience research offers both an 
improved understanding of children on 
the autism spectrum and a promise of new 
interventions that target the underlying 
causes of the disorder, namely undercon-
nection of long neural fiber tracts essential 
for educational success. Dr. John Gabrieli 
referred to the introduction of neuroscience 
into educational pedagogy as “the new sci-
ence of learning” (2009). His view is that 
educational focus on curriculum has been 
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necessary but, when educators face children with 
learning challenges, a combination of neuroscience 
and technology can enhance learning capacity and 
efficiency, even in children with neurological differ-
ences.� K
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“The United States is experiencing an autism epidemic.”

 Autism now affects 1 out of 88 children 
under the age of 8. This is estimated to 
be an increase of 23% from 2006 and 

a nearly 78% increase from 2002.

More boys than girls are diagnosed 
with autism each year.

Source: Centers for Disease Control and Prevention.

In the 2009-10 school year, 333,022 students 
with autism ages 6 through 21 years 
received special education services. Children 
with autism represent about 6% of all children 
who receive special education services under the  
Individuals with Disabilities Education Act (IDEA). 

Source: U.S. Department of Education.
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Autism by the numbers

Thinkstock

About 90% of individuals with autism age 6-21 are 
educated in the public schools.

Source: U. S. Department of Education.

— Mark Roithmayr, president of Autism Speaks

New DSM defi nition
Few children diagnosed under the current criteria established by 
the Diagnostic and Statistical Manual of Mental Disorders would be 
excluded by new criteria in an upcoming revised edition of DSM.

The current criteria for diagnosing autism spectrum disorder include 
the presence of three types of symptoms: social impairment, com-
munication diffi culties, and repetitive behaviors. The new DSM system 
will focus on just two symptom categories: social communication 
impairments and repetitive behaviors. 

The study was published in the American Journal of Psychiatry.

The revised DSM is scheduled for publication in spring 2013.

Source: Autism Speaks. (2012, n.d.) Large DSM-5 study suggests most children will 

keep ASD diagnosis. www.autismspeaks.org/science/science-news/large-dsm-5-study-

suggests-most-children-will-keep-asd-diagnosis

Studies by Dr. Peter Bearman of 

Columbia University have revealed 

that the increase in prevalence is only 

partly explained by a broadening of 

the diagnosis, improved detection, 

and more awareness.  A large 
portion of the increase, some 
50%, remains unexplained.
To listen to an interview with 

Bearman, go to www.nimh.nih.
gov/media/video/bearman.shtml




