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Early Education and the Brain:
Making Novel Connections
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Developmental Cognitive Neuroscience
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• What brain areas are critical?

• How do they develop these new functions?

• How do they differ across learners?

• How do educational experiences drive changes?

Reading and the brain:
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This way can be a lot trickier than the ordinary method because you will 
know next to nothing beforehand. Make a plan that you are comfortable 
with, keeping in mind that familiar environments often work best. It's 
important to critically evaluate any descriptions you hear. We all know that 
certain words can be rather misleading. 

Think about the intentions of the person presenting the idea before deciding 
to take the risk. It's hard to back out once things start. The initial moment 
has a great impact on what follows,  with physical elements playing a 
prominent role. Remember, you are being reacted to as well as reacting.

Realizing you've made a mistake makes everything difficult, but try to 
complete the planned actions anyway. If all your expectations are met, 
repeat the process. Other people will ask a lot of questions. Be careful about 
who you talk to or all the details could become public knowledge.
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Advice: The Blind Date
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Brain Networks and Comprehension
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ONE SUMMER DAY, A BOY AND HIS DOG SET OUT WITH A
NET AND PAIL, LOOKING FOR FROGS. 

THE BOY AND THE DOG SPOTTED A FROG SITTING ON A LILY
PAD IN THE POND. 

THE BOY AND THE DOG EAGERLY RAN DOWN THE HILL TO
THE POND WHERE THE FROG WAS.

THE BOY TRIPPED ON A TREE ROOT AND TUMBLED HEAD
OVER HEELS DOWN THE STEEP HILL.

Robertson et al., 2000
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Pictures from Froggy (Mercer Mayer)

Robertson et al., 2000



Stanford University Bruce McCandliss

Robertson et al., 2000



Stanford University Bruce McCandliss

Robertson et al., 2000



Stanford University Bruce McCandliss

Robertson et al., 2000



Stanford University Bruce McCandliss

Robertson et al., 2000
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BOB HAD A TOOTHACHE SO HE CALLED
HIS DENTIST TO SCHEDULE AN
APPOINTMENT.
THE BRIDE AND GROOM DROVE TO THE
AIRPORT TO TAKE OFF FOR THEIR
HONEYMOON TRIP TO SPAIN.
TUESDAY MORNING THE CHILDREN WERE
OUTSIDE MAKING MUDPIES IN THE
SANDBOX.

Robertson et al., 2000
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Comprehension & Coherence Brain Networks
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Chronological:  sequence of events



Stanford University Bruce McCandliss

Emotional: Character’s mental states
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Decoding
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The Symbolic Brain
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The Symbolic Brain
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The Symbolic Brain

Visual 
Features
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The Symbolic Brain

Speech 
Sounds
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The Symbolic Brain

Integrated 
Reading Circuit
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Strengths and 
Weaknesses 
in Phonological Awareness
Predict Activity in 
Children’s Reading Circuitry

Brain Differences that Matter
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Can the way a teacher 
directs attention 

impact 
the brain circuitry of

reading?
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Mechanisms of Change: 
Scaffolding Learning Experiences
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Mechanisms of Change: 
Scaffolding Learning Experiences

Scaffolding theory :
providing students with support in 
the initial stages of learning

Jerome Bruner
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‘/k/’

‘/a/’

‘/t/’

‘cat’

Scaffolding Selective Attention 
to Letter-Sound Associations

‘cat’
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Selective Attention and Learning:
Changes Brain Circuitry
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Un-scaffolded
Learning

Scaffolded
Learning

Selective Attention and Learning:
Changes Brain Circuitry
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Field Based Research:  NYC Public Schools
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Field Based Research:  NYC Public Schools
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Scaffolded
Learning
Environments
Drive Changes
In Reading
Circuitry
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Comprehension and Decoding

Shankweiler et al., (1999)

R2=.62R2=.79
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Importance of starting early
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Symbolic Circuits are Constructed 

Children’s Circuits Differ in Ways that Matter

Educational Scaffolding Can Change How 
Circuits are Constructed 
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