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I already know 
what’s he is 
going to say!

Autism and the 
predictive brain

P E T E R  
V E R M E U L E N

www.petervermeulen.be

Please note that the PowerPoint slides are copyrighted and 
they will not be shared.

What do we know about ASD?

LACK OF 
FLEXIBILITY

SOCIAL & 
COMMUNICATION
PROBLEMS

Autism friendliness
• There is no such category as “autistic behaviors”, 

only “human behaviors (Barry Prizant)

• An autism friendly approach starts 
from an understanding of autism from within!

• Knowledge of “autistic thinking” is the key to success 
in education and treatment!
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Autism friendliness

 An autism friendly 
approach starts 
from an understanding 
of autism from within!

 Knowledge of “autistic thinking” is 
the key to success in education and 
treatment!

Autism: 
absolute thinking in a relative world

But: Nothing has an absolute meaning

So, basic problem: UNCERTAINTY

Standard idea about the brain
Computational analogy

Input                 Processing  output

Perception  Cognition  Action
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What’s wrong with our current ideas about 
the brain?

• Sense making is not just integrating all the details of the 
sensory input

• There isn’t enough time to calculate and make that puzzle! (Daniel 
Kahneman)

• Processing all the sensory input (computing) is not very helpful for 
survival! (Smilodon story)

• So, the brain does not compute, It guesses,

• And it can make smart guesses because it uses context,

• This is known as: the predictive mind

So, it does NOT work like this

But it works like this
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The brain does not 
process stimuli, only 
what is different from 
the stimuli it 
predicted…

From The Lancet

Prediction errors

• The brain has only one goal: 
helping us to survive by minimizing prediction errors, either by 
learning or by changing the world

• The brain doesn’t like prediction errors (they cause stress)

• The brain knows it cannot avoid all prediction errors. Therefore, it

uses a variable precision in handling prediction errors

Depending on the context the brain will treat a prediction error as

• Noise or normal variation (irrelevant)

• Signal, so something that should lead to learning or action

updatethe m odel updatethe world
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Predictive mind

Predicts the sensory input. If there is a prediction 

error, the brain has to decide whether it ignores it 

or do something with it: learning (updating the 

model/prediction) or changing the world.

Autism and the predictive
brain

HIPPEA: 
High, Inflexible Precision of Prediction 
Errors in Autism
(Van de Cruys a.o., 2013, 2014)

Temple Grandin: My mind is a web browser
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Absolute thinking 
in a relative world

Main source of distress in autism: uncertainty

Absolute thinking in a relative world

confusion – misunderstanding - uncertainty 

Autism friendliness = clarifying

Context blindness

Not seeing the ‘right’ meaning

Offering the ‘right’ meaning

Clarifying context and the world
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Pushing the context button

Autism as a prediction disorder

This new idea could change our ideas about many things in autism 
such as:

 Sensory issues and what to do about them

 Communication

 Emotion recognition and how to teach socio-emotional skills

Important difference!
Hypersensitivity:

•Physiological 
response

•Sensory threshold

Hyperreactivity:

•Psycho-emotional / 
behavioural 
response

The Sensory System The Limbic System
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No unambiguous, clear indications for 
difference in sensory thresholds in autism
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No stronger sensory response, but stronger 
experience of stimuli

Interventions should focus on the limbic system, rather than on the 
sensory system …
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Strategies for sensory issues:
traditional way

Taking away 
stimulus

Reducing 
stimulus

Controlling 
stimulus

Stress 
coping

• Do not eliminate sounds, but make sounds predictable 
and controllable :

• Working on 'feedforward' (prediction) instead of 
'feedback‘ (stimulus)

Strategies for sensory issues?

Changing 
prediction

Giving 
control

Changing 
stimulus

Stress 
coping

Tackle the prediction errors!

• Predictability in (changes) in sensory environment

• Contextual clarifying of stimuli: 
PUSH THE CONTEXT BUTTON

• Changing the brains model of the world
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Relaxing the brain and stimulus reactivity

This will be bad  stress  hyperreactivity

You will be OK  stress  no hyperreactivity
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H.A.P.P.Y.

developing evidence based, personalized and 
autism friendly strategies that aim at increasing 
the wellbeing of an autistic individual

10 well-being strategies

1. Accepting and loving yourself

2. Good Feeling toolbox

3. Flow activities

4. Physical exercise

5. Problem focused coping strategies

6. Emotion focused coping strategies

7. Positive thinking

8. Gratitude

9. Kindness

10. Personal projects: learning something new

How to help autistic students cope with 
sensory overload?

• Make stimuli predictable and understandable, so the 
world becomes safer

• Give control

• Work on well-being and good-feeling
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Understanding language and communication:

old model new model

Context and predicting language and communication

The brain makes quick guesses about what someone is 
going to say or show, based on context

• N400

•Lexical priming

Jan eet friet met mayonaise Jan eet friet met schoen.

• N400 lower in people with autism
(Pijnacker e.a., 2010)

Special issue Cortex, July 2015

Understanding language = predicting language!

If the person cannot predict, then slow down 
your communication and push the context 

button
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Context

• Does not only help us to predict and 
recognize communication

• It also helps us to avoid all the confusion of 
the ever changing meanings of what people 
say or show us

What is difficult for people with ASD, is to find 
out what something (a word, a sentence, a 
gesture, a picture etc.) means in this context

So, give time to process and ‘push the
context button’

Context and communication

Pushing the context button means:

Concrete Communication 
makes very concrete 

what something means 
in this specific context
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Relation facial expression –emotion is not fixed

We never see facial expressions out of context

sad happy sad happy

Context and emotion recognition

Facial expressions: inherently ambiguous!!

We don’t read emotions FROM faces,
we read emotions INTO faces
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Again: context…

sad

Context: happy

happy happy

Righart & De Gelder (2008)

Context more important than the face!

But people with autism rely on the face, not the context!

Context more important than the face!
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Tell & Davidson (2014)

But people with autism rely on the face, not the context!
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Context more important than the face!

So we should teach people with autism to 
PREDICT emotions, using context, not faces

Link emotions to context
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Despite intact Theory of Mind difficulties predicting what 
other people will do

Context and social competence

 The biggest problem in ASD is not social skills (knowing what and 
how to do)

 The biggest problem in ASD is knowing where and when to do it and 
where and when not

Social competence requires contextual sensitivity

Loth a.o. (2010)

Contextual variations are often seen as central or as fixed 
rules, even in those who pass high level ToM tests

e.g. having a dessert when going to a restaurant
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 Do not use decontextualized materials

 Do not teach ‘skills’ but start from contexts

 Link behaviours always to contexts

context

Starting a conversation

Contextualized teaching

Teaching and clarifying context:

 What can happen in that context?

 What can you do in that context? 

 What can you say in that context?

Contextualized teaching

Contextualized teaching

Does not start from skills but from contexts

Teaching 
context # 1

Skill # 1

Skill # 2

Skill # 3

including

Teaching 
context # 2

Skill # 1

Skill # 2

Skill # 3

including
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Welcoming someone at your home:

 When the person wears a coat, 
you ask “May I take your coat?”.

 If the person says “no”,
invite him/her to come further in.

 If the person says “yes”,
wait until he/she gives you the coat 
and hang it on the coat rack. 
If you don’t have a coat rack , 
hang the coat carefully over a chair.

Contextualized scripts

Contextualized scripts

Pushing the 
context button 

helps to ‘predict’ 
an uncertain 

world with all its 
ever changing 

meanings
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www.autismincontext.be
peter_autisme

www.petervermeulen.be
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