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Let’s get real
In Pittsburgh, researchers like 
Dr. Marlene Berhmann are
studying autistic individuals 
performing everyday activites 
like watching a movie

Research has progressed from testing simple stimuli to 
feature length films like The Good, the Bad, and the Ugly. 

How neuroscientists are getting more adventurous 
By Alexander Ciliberto  

What Westerns Tell 
Us About Autism



S cience is incremental.  
Experiments produce results that 
might, at a glance, look like the 
answers we’ve been hoping for. 
But instead of answering our 
questions, results often pose 

new ones. This is how science goes, reaching 
out for what we desperately want to know. But 
it moves slowly. It takes the roundabout way. It 
requires patience.
 Autism research is no exception. We still 
don’t know what causes autism, nor have 
we perfected treating individuals who are  
affected by it. How exactly do we get to 
that point? Researchers like Dr. Marlene 
Berhmann of Carnegie Mellon University have  
proposed trading in, to some extent, the time-
tested controlled method to experimentation 
for one that is more immersive. Although 
experimental immersion hasn’t answered  
any of the big questions yet, it has helped re-  
searchers learn more about the autistic brain 
and what it looks like. 
 Autism is more prevalent today than it was just 
a decade ago. How prevalent? For more than 13 
years, the Center for Disease Control (CDC) 
has been monitoring autism in the United 
States. They’ve found that 1 in 88 children 
can be identified on the autism spectrum. Yet 
autism remains shrouded in questions, and 
research intended to pin it down seems only to 
produce more. 
 In Pittsburgh, progress is being made 
in understanding how the brain works in 
individuals with autism. 

during the 1990s and early 2000s, 
enthusiasm for brain research ran higher 
than ever before. The enthusiasm produced 
innovations, and these innovations have helped 
us learn so much about the brain, how it works. 
This enthusiasm hasn’t diminished; this April, 
President Obama announced the BRAIN 
Initiative, a government-funded, exploratory 
mission into the human brain. What do 
we hope to find? Perhaps an answer to the 
lingering question, what are the underlying 

causes of brain disorders like autism? And what 
can we do to help?
 “We know much about the brain as an 
engine,” Dr. Behrmann explained. She has 
contributed to many recent studies on the brain 
and neural circuitry of autistic individuals. 
“We know what the brain is made of, how its 
parts work together. [For autism] it’s like an 
engineering problem—what about the machine 
isn’t working normally?”

examining the brain function of 
individuals with autism with the fMRI, like 
looking through a peephole to see what’s going 
on outside, the scientists behind these studies 
have identified neural noise—or abnormalities 
in how the neurons process information, 
particularly sensory stimuli—as one defining 
characteristic of the disorder. 
 In one of these studies, the stimuli were 
simple—beeps, moving white dots—but 
the results were indicative. Neurotypical 
individuals, or those without autism, produced 
consistent responses over several trials when 
the same stimulus was introduced. Their 
neurons fired strongly the first time they saw 
the moving white dots and with comparable 
strength in each subsequent trial. In short, their 
neural signature was reproducible. But autistic 
individuals produced less reliable responses.
 “Sometimes it can be a rather low response; 
sometimes it ’s a strong response,” Dr. 
Behrmann said. “[Individuals with autism] 
respond differently each time they see the 
moving white dots.”
 Neural noise can explain why these responses 
vary in individuals with autism. 

autism is characterized by poor com-
munication among neurons. Neurons talk to 
one another in a language of electrical signals. 
By transmitting signals around the brain they 

share the information they get from the senses 
and help determine how we’ll respond to the 
outside world. We rely on neurons to com-
municate well with one another. But if their 
conversations are interrupted by this noise, the 
information being sent can get mixed-up.
 Think of autism as a problem with wire-less 
service and call quality. It’s a Saturday night 
and you want to go to a show. Naturally, you 
try to call a friend to see if she’d be interested 
in going with you. You find her name in your 
contact list and hit call. The line rings three 
times before you’re connected. You say hello. 
No response. You say hello again. No response. 
The call gets dropped. You dial a second time. 
You get connected on the first ring. Your friend 
says, “Hey, did you just call me?” You answer 
yes, but she doesn’t hear you. “What’re you 
up to?” she asks. “Are you there?” “I’m here, 
I’m here,” you say, but it’s useless. Something 
is interfering with your calls, but you don’t 
know what. On the third try, the line rings ad 
nauseam. You count rings to occupy yourself. 
15, 16, 17… You stop at 20 and hang up.  

Neural noise produces “bad service” for 
neurons in the brain, only the neurons don’t 

hang up in frustration. They keep trying to 
send out electrical signals in response to the 
information they get from the senses. But the 
noise makes it hard to predict what will happen 
to the signals in transit, or whether they’ll come 
out fine to begin with.  
 “Changes in sensory perception can be 
debilitating. So touch—even light touch—can 
feel very painful. Sounds can be so loud as to 
be uncomfortable and distressing. Lights can 
be so bright.”
 Sensory information is received and pro-
cessed in the early parts of the brain. In these 
early parts, brain function doesn’t involve any 
sophisticated decision-making, computing, or 
interpreting. A simple stimulus happens—a 
sound, a flash of light—and the neuron re- 
sponds.
 But in individuals with autism, even the early 
parts of the brain are affected by neural noise 
and respond unpredictably. What obstacles 
could neural noise present for the rest of 
the brain, for the parts that deal with more 
complicated cognitive processes, like making 
decisions and interpreting social contexts?

Dr. Behrmann hasn’t shelved neural 
noise just yet, not when it’s a case that is still far 
from being solved and the evidence is mounting. 
In fact, she and her team have already repeated 
the “white dots” study on a new group of 
individuals with autism. The results were the 
same. Think of this study as an existence proof: 
if we detect neural noise once, twice, then 
three times in the same group of individuals 
under the same circumstances, we can say 
with more confidence that it’s a phenomenon 
characteristic of brains like theirs. We should 
give it more attention, study it more. But what 
do we do next?
 “We need to ramp up the complexity of the 
stimuli.”
 We don’t encounter moving white dots 
often in our day-to-day routines. Studies as 
simplistic and pared-down as the “white 
dots” one are unrealistitic, thoroughly con-
trolled, but their results, when repoducible,  

BRAIN in Pittsburgh The Center for the Neural Basis of Cognition 
(CNBC) held a symposium to discuss how it can contribute to President 
Obama’s national initiative for brain research. Marlene Behrmann will 
take over as CNBC co-director on January 1st. 
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“FOR AUTISM IT’S LIKE 
AN ENGINEERING 

PROBLEM.”
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in the neurotypical

group 7 out of 10 
individuals responded 

exactly the same. 

how the groups 
responded to the 
classic western...

in the austistic 
group all 10 

individuals responded 
differently. 

a more immersive condition,” Dr. Behrmann 
said. “We need to attack this from every angle.”
 With this incremental shift forward, this 
progress, in the scientif ic understanding 
of autism, there is also a lesson in human 
interaction. Immersive research can help us 
understand individuals with autism as people 
who do the things we do, see the world we see, 
but respond differently. 
 “Learning how to interact with individuals 
with autism is going to be crucial as they 
enter the workplace, colleges, the mainstream. 
Sensitivity [and] patience will make [their] 
environment much more tolerable.”

we all watch movies, and we each re-
spond to them differently. We discuss whether 
the plot was original or overdone, which scene 
we liked the most, and which actor gave the 
best performance. But this response we share 
is interpretation. Interpretations vary among 
neurotypical individuals, but perception is usu-
ally the same. We don’t discuss perception, but 
maybe that’s a conversation we should start. If 
we ever wish to understand how individuals 
with autism perceive the world, it’s a conversa-
tion we’ll have to start.
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carve out a path that neuroscientists might 
explore in future lab work. 

this path might go off in many different 
directions, but the one Dr. Behrmann has  
taken leads to more “immersive” experiments. 
Immersion works in the lab the same way 
it does in the outside world. The attitude 
is adventurous: jump in and see what hap- 
pens. Neuroscientists situate people within 
naturalistic environments where they parti- 
cipate in everyday activities, like watching 
a movie. In one of these immersive studies, 
Dr. Behrmann and her team decided to go all 
natural: they showed two test groups—one 
autistic, the other neurotypical—clips from The 
Good, the Bad, and the Ugly.
 Rather than limit themselves to the early, 
sensory parts of the brain, as they did in the 
“white dots” experiment, the researchers toured 
the entire brain with an fMRI machine to see 
how each little piece, or voxel, was affected 
by the classic western. Their findings further 
evidenced that neural noise is present in the 
brain of individuals with autism, and that it 
makes their responses to sensory stimuli—for 
example, to the gunshots, soundtrack, and 
dialogue of the western—more variable. 
 “Seventy percent of [neurotypical] brains are 
responding in exactly the same way. We have 
a very predictable, reproducible profile. There 
seems to be very little commonality between 
[the responses of] the different individuals 
with autism.”
 Response variability ran high within the 
autistic group, though they were all given the 
same clips to watch from The Good, the Bad, and 
the Ugly. When these individuals returned to 
the fMRI to watch the clips a second time, yet 
again responses varied within the group. More 
interesting is that responses also varied within 
the autistic individual. 

imagine that you’re watching the final 
shootout scene. Two men stand in the ce-
metery: Clint at one end, smoking his cigar, 
the mustached villain at the other. They’re both 

reaching for their guns, slowly. The camera 
cuts back and forth, from Clint’s eyes to the 
villain’s. You know Clint’s got to pull faster—
he’s the hero—but you’re enjoying the suspense 
nonetheless. 
 BANG. It’s the gunshot you’ve been 
expecting, only you’re startled; you fidget 
in your seat. The villain is downed, but still 
fumbles with his gun. Again, Clint has the 
quicker finger. BANG. The shot is so loud you 
wince. Limp, the villain slides into his grave. 
He lands with a THUD, dampened by the 
upturned dirt, but you don’t hear it. You’ve 
covered your ears.
 Each time Clint fires his pistol you experience 
it differently. You hear it differently. It’s hard to 
imagine. We expect our senses to be reliable, to 
respond to stimuli in predictable ways, because 
they always have and presumably always will. 
But individuals with autism can’t rely on their 
senses to the same extent we do because their 
brain function is noisier; their neurons don’t 
communicate as well. 
 Through these studies, we’ve learned that 
neural noise has a disruptive effect. It changes 
the way individuals with autism perceive and 
respond to the outside world. It’s often painful. 

But what in the brain is causing this noise? 

remember, science is incremental.  
There’s a long, long path we have to follow 
before reaching anything definitive. We might 
not be able to pinpoint what causes this noise in 
individuals with autism, but we know that it’s 
there and what it looks like. That’s a good start. 
This finding has brought about pronounced 
changes in the lab. Autism research has a new 
direction that makes immersion a complement 
to the more familiar control.
 “Ideally, at some point we’ll be able to bring 
together this tight experimental control with 
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“IDEALLY WE’LL 
BE ABLE TO BRING 

TOGETHER 
THIS TIGHT 

EXPERIMENTAL 
CONTROL WITH 

A MORE IMMERSIVE 
CONDITION.” 

The showdown The mustached villain stares at the the hero, slowly reaching for his gun. Clint stares back... and pulls faster.
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