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Building Better 
Brains

The process of building a healthy brain is 
influenced by a wide range of factors, 
particularly in the first 2000 days from 
conception

o a strong foundation  

o protection from toxic stress

o strong “air traffic control” skills

o SERVE AND RETURN



Brain Architect Level 1
a course for parents/caregivers/educators

Refresh your understanding of early 
childhood brain development, increase 
your confidence as a caregiver and learn 
how simple, quality interactions, like play, 

build a sturdy brain foundation to 
support all future learning and development

o 1 hour 

o Free

o Certificate of Completion

https://www.buildingbrains.ca/

Sign up here

https://www.buildingbrains.ca/


Nature/ Nurture 

• No longer a debate

• Environment leaves its mark on our
genome and can modulate future
gene expression in a sometimes
heritable fashion

• The study of how environment
leaves its footprint on the genome
falls into the domain of
Epigenetics

Harry Harlow -early work on surrogate mothers



Each gene (Nature) contains a 
unique set of instructions that 
is carried out if endorsed by
the environment (Nurture).

This is what is known as the 

“signature effect”



Methylation

✔

No signature- no action taken

Signature received-
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Epigenetic Changes Cause Brain Changes: Brain 
Plasticity

• Brain plasticity offers an adaptive advantage.  We can “learn”
from our experiences and that should allow us to engage more 
appropriate behavioural responses in future situations

• Brain changes              Behavioural changes

Experiences

(e.g., play)

This is fundamental to Resilience



What every child must have to grow, learn, and 
flourish: Greenspan and Brazelton

•NUMBER 1 NEED?  NEED FOR ONGOING, 
NURTURING RELATIONSHIPS



The Prefrontal Cortex

• Selects behaviours appropriate to the particular time
and place

•Adapts behaviour appropriately to the environmental
context

•Acts much like a composer, selecting our actions

• Frontal lobes are strongly connected to amygdalae

• Frontal lobes act as the brain’s executive (Luria, 1980)

Kolb & Whishaw, An Introduction to Brain and Behavior, Fourth Edition - Chapter 12



Executive Function

• A set a skills that help us define and achieve goals.

• Three main categories are: working memory, cognitive flexibility, 
and behavioural inhibition.
• Problem solving, attention, monitoring, planning and organizing 

materials, self-regulation, emotional control  etc.,  contribute to the 
executive system.

• Better EF skills confer resilience and are reflected by better 
school performance and lifelong success

• Connected to emotional centre to aid in interpreting situations



Success Requires:

•Well developed air traffic control

Air traffic control refers to “executive functions” 
supported by the PFC
-EF’s are more important for school readiness 

than IQ 
Predicts math and reading competence thro’ 
school years



Adults who had inadequate EF skills as 
children show problems with resilience

• Have worse mental and physical health outcomes

• Earn less money

• Commit more crimes 

All studies were controlled for IQ, Gender, and SES

Even small improvements in EF can translate into 
improvements in health, wealth, and lower

crime rate for a nation (Moffitt et al. PNAS 2011) .



Harvard Centre for the 
Developing Child



Harvard Centre for the 
Developing Child

Harvard Centre for the 
Developing Child



Features of Resilience

• Resilience ”requires” relationships- not self determination 
and individualism

• Capabilities underlying resilience can be strengthened at any 
age

• Individuals who show resilience following one adversity may 
not be capable of the same response to another adversity

• Resilience is a “state not a trait”



Resiliency is promoted by release of Oxytocin
“The BONDING HORMONE”

• Increases in the presence of 
an attached adult

• Reduces stress

• Increases brain plasticity

Humans thrive on relationship



Harvard Centre for the 
Developing Child



Ways to Improve EF function?

• Language Learning & Music

• Exercise, Sports

• Nutrition

• High Quality and Enough Sleep

• Mindfulness Practices (Yoga, Martial Arts)

• Protection from TOXIC stress

• Classroom Curricula

• PLAY: BBT (buildingbrains.ca)



Play Changes our Physiology

•Engaging in play 
•Reduces CORTISOL- ↓ stress 
•Increases anandamide- ↑bliss
•Increases endorphins- ↑pleasure



Play Improves Relationships

• Fosters caring and compassionate responses

•Develops empathy

•Promotes trust

*Nurturing relationships build brain



What has the pandemic done to our children?

Similar findings by Unicef
in Asia and in US health 
care authorities



Harvard Centre for the Developing Child

Suggests Parents Should:

1. Maintain healthy nurturing relationships with your children

2. Maintain social connection

3. Take a break when feeling overwhelmed

• These suggestions can all be managed through PLAY





Defining Play

•PLAY: isn’t about ultimate outcomes.  In the
moment, it has no purpose outside of the play
itself

•PLAY: occurs spontaneously, but can be
directed

•PLAY: is driven by curiosity and exploration

•PLAY: creates bliss or “flow”



Play is Built on “Serve and Return”

• Emerges in infancy



Who are your playmates?

Who? &How many?

•Mom
•Dad
•Siblings and other family
•Friends
•Caregivers



The amount of play 

affects the complexity of 

cells in the prefrontal 

cortex.  

Because these cells 

control EF, play can 

modify  EF capabilities in 

a child.



Dr. Stuart Brown- Founder of National 
Institute of Play (CA)

Link to video: https://www.youtube.com/watch?v=HHwXlcHcTHc



2012:

•Alberta Education decided to do a Provincial
scan on kindergarten readiness using the Early
Development Instrument.

1. Physical Health and Well-being
2. Social Competence
3. Emotional Maturity
4. Language and Thinking Skills
5. Communication and General Knowledge



2014: 

•The results were frightening…..

•Less than 50% of Alberta’s children were ready 
for kindergarten in all domains tested on the EDI

• Alberta was behind the Canadian average and Lethbridge 
was behind the provincial average



• 100 children participated.

• Baseline for motor & cognitive 
functions.

• Child enrichment program (EF) 
happened at school.

• Post-enrichment test in June  
Anonymous Donor

FUNDERS



Enrichment Activities: Buildingbrains.ca

1. Lips and Ears
2. Red light/Green light
3. Simon Says
4. Wait for It
5. Musical Freeze
6. Stroop (Opposites)
7. Pretend Play
8. Shared Project
9. Dimensional Change Card Sort
10. Right is Right!



Activity 1 

Circle Time 
With Lips and 
Ears Visuals



Activity 2
Red Light, 
Green Light



Activity 3
Simon Says



Activity 4
Wait For It…..



Activity 5
Musical Freeze



Activity 6
Stroop



Activity 7
Pretend Play



Activity 8
The Shared 
Project



Activity 9
Dimensional 
Change Card 
Sort



Activity 10
Right is Right!!





EF
(BRIEF)

Language 
(PPVT)

EF 
(Stroop)

EF 
(Snap)

Motor
(time)

High Dose     

Low Dose - - - - 

CHILD OUTCOMES from BBF 2015-2016



Link to Video: https://www.youtube.com/watch?v=vj8h3xXAPSY
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Ages & Stages Questionnaire
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ANONYMOUS DONOR



Building Brains Together (Summer 2019)
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Harvard Centre for the 
Developing Child



For Adolescents



Chess for Life
With Justice Involved Youth (12-17)



The bottom line:

If we can increase resilience in children by improving EF and 
strengthening relationships through play, as a society we 
should see:

•Better academic success
•Better Health 
•Greater Wealth
• Less Crime
•Reduced Homelessness and Addiction




