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Executive Function

• One of a number of overlapping 
constructs:

Self control

Self regulation

Cognitive control
Fluid reasoning

Effortful control
Executive attention



Executive Function

• The brain processes involved in the 
top-down, goal-directed modulation of 
attention, thought, emotion, motivation, 
and action

• Processes related to, but different from, 
“intelligence”
– Using knowledge in service of goals
– For example: Stopping at a stop sign



 Often discussed in terms of 3 facets:  
– Cognitive flexibility

• The ability to think about something in more than 
one way; used to solve problems and apply rules 
in appropriate contexts

– Working memory 
• Holding info in mind and working with it

– Inhibitory control
• Self-control, the ability to choose a response 

rather than simply react

Miyake et al. (2000)

Executive Function



Executive Function



Why Early Childhood 
Education?



NIH Toolbox EF: 8 to 85 Years



NIH Toolbox EF: 3 to 6 Years

Zelazo et al., SRCD Mono



Brain Plasticity
• Interest in training EF

– Exuberant synaptogenesis 
– Synaptic pruning
– Myelination
– Neural pathways are forming

• Perhaps particularly during preschool years
– Easier to build good habits when do not first need 

to break bad habits

– Boost in EF prior to a sharp increase in demands 
placed on children’s EF (i.e., kindergarten)



Long Term Impact
• EF in childhood 

predicts outcomes 
at age 32 y:
– Physical health
– Drug dependence
– SES
– Criminal convictions

• Children whose EF 
scores improved 
before adolescence 
avoided adolescent 
“traps”

Moffitt et al. (2011)



• EF in childhood  predicts key dev’l outcomes:

• School readiness (early math and reading 
ability)
– Better than IQ (“gold standard” but limited)
– Teachers say more important to sit still, pay 

attention, follow rules
• Classroom related skills

– Paying attention, learning and following rules, etc. 
– Impact on relationships (peers, teachers)

Interest in Development of EF

Blair & Razza, 2007 and McClelland 2007



How do we 
support these 

skills in an 
outdoor 

environment?



I can play sticks 
outside but I can’t 
play sticks in the 

classroom- there’s 
not enough space.

I’m not allowed to 
hit anyone with my 
stick. I have to ask 

someone if they 
want to play before 

I fight them.

I’m only going to 
hit her stick, I’m 
only going to hit 

her stick...Working Memory

Inhibitory Control

Cognitive Flexibility



Nature Play
Natural materials are open-ended, requiring children to 

use their imagination & creativity.  

Nature play opportunities have been successful in 
fostering cooperative play in all students, including 

those with IEPs containing social goals. 

  



House or Castle??



Problem Solving



Inquiry-based learning
Inquiry is about asking questions and making sense of 

information to expand understanding

Teachers are co-learners with the children, not the 
source of all information. 

Children have all the tools they needs to thrive in an 
inquiry-based learning environment. They’re naturally 

curious, have an innate sense of wonder and awe, 
and have a desire to make sense of their 

surroundings. 



Excerpt is from:
2016 Full Day Kindergarten Program for Ontario, Canada

http://goo.gl/DBkiU4



Inquiry-based Learning in the 
Beginning...

“I don’t know...”



Inquiry-based Learning: Bone Discovery

“Miss Anna, we found dinosaur bones! I knew we would.”

“Yeah, they are dinosaurs bones because they lived here a really, really long 
time ago. My dad told me this.” 

“They’re dinosaur bones because they are really old.”

“They all died so that’s why there bones are in the ground.”

“Dinosaurs have sharp teeth and we found lots of teeth.”

“They’re really old because they are brown. The white one is even older.”

“I think they are too small to be a dinosaur…”

“But there were little dinosaurs too.”

“Yeah, like a baby T-Rex. Maybe it got eated?”

“No, it’s not a dinosaur… maybe a human ear?” 

“

After almost an entire year of pretending they were archeologists and discovering “dinosaur bones” 
(sticks) a student uncovered a real bone during his search for worms. While uncovering all the bones, 
students shared ideas about what they thought the bones were from, why they were there, and what 

happened to the animal, all without needing any prompting!



Bone or Piece of Wood?

Students had to rely on their knowledge of bones as well as their observations…
 

“It’s not a bone because it isn’t as hard as the other ones.”
“It’s a bone because it is the same color.”

“It looks old.” 
“I think it’s wood because it’s bumpy.”

“It’s not smooth, but maybe it could be bumpy because it’s a fossil.” 
“Let’s vote…”



The Importance of Support
• Support students’ 

developing EF skills 
by…
– Giving hints & 

assistance
– Clarifying & expanding 

students’ responses
– Encouraging & 

affirming students’ use 
of EF 



The Importance of Language
• Use language to 

boost EF by…
– Prompting students 

to explain their 
thinking

– Using open-ended 
questions

– Repeating & 
extending students’ 
answers

– Using self & parallel 
talk



The Importance of Thinking
• Develop students’ 

higher-level thinking 
skills by 
encouraging them 
to…
– Problem-solve
– Predict
– Compare
– Brainstorm
– Plan



• Reflection allows children to construct an 
increasing complex mental framework
– Able to choose which set of rules to apply

• Support reflection by …
– Asking open-ended questions
– Modeling your thought 
process
– Encouraging children to 
explain their thinking
– Facilitating discussions that 
encourage analysis and reasoning

The Importance of Reflection



Summary

• Important for learning
– Teachers expect EF skills

• Develops rapidly in preschoolers
– Window of opportunity  

• Promising malleability
– Improved by preschool curricula
– Improved by highly focused training
– Improved EF linked to changes in brain 

function
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