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What color best describes your 
personality today?

Available following the training.

Unit 2: The Factors Affecting 
Brain Growth and Development
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 When the brain interprets an event as 

stressful it activates the sympathetic 

nervous system. 

 Cortisol helps slow down bodily systems that 

are not necessary for survival. This 

slowdown is a useful function in short spurts 

of time when we experience stress.

 When we are calm again, the 

parasympathetic nervous system kicks in 

and returns us to normal functioning.
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 While the basic structures of the brain are 

present at birth, they are not fully mature or 

well-connected. 

 The brain grows and matures from the 

bottom up, and from the back to the front 

(Society for the Neuroscience, 2016).

Hindbrain + Midbrain = Brain Stem

Three Major Regions

Start from the bottom
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Hindbrain + Midbrain = Brain Stem

To the top

Brain Connectivity
 Brain does NOT just grow in size, but 

also through connections made within 

neurons.

 A newborn brain contains more than 

100 billions of neuron. But they’re 

NOT connected for the most part.

 Connections between synapses are 

strengthened through repeated 

experiences. 
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Synaptogenesis

Copyright © 2018 ZERO TO THREE. All rights reserved.
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 Synaptogenesis: The creation of connections 

between neurons. Neurons that communicate 

with each other more often form stronger 

connections across their synapses.

 It means the experiences that young children 

have in the world stimulate the neurons to 

communicate with each other  shaping 

brain architecture.

Types of Neuroplasticity

There are generally two types of neuroplasticity:

Experience-dependentExperience-dependent

Experience-expectantExperience-expectant
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Sensitive Periods
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Brain Plasticity
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 The brain is most plastic, or adaptable to 

making connections based on 

experience in the early childhood years.  

(Thompson, 2014).

 It takes much more effort as we get 

older to effect change in our brains 

through our experiences (Thompson, 

2014).

Synaptic Pruning
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 As the child grows, and the brain learns more 

about what type of environment the child is 

living in, it “decides” what connections he 

needs and doesn’t need to thrive in his world. 

o The least used connections in the brain are 

pruned or eliminated.

o The remaining connections, those that are 

most frequently used and most critical to 

the child’s development, remain.

The Hand Model of the Brain ( Dr. Dan Siegel)

Limbic/ Mammalian Brain
(Amygdala & Hippocampus)
- Function? 

Reptilian Brain 
- Function?

Cerebral and Prefrontal Cortex
- Function? 
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The Hand Model of the Brain ( Dr. Dan Siegel)

Limbic/ Mammalian Brain
(Amygdala & Hippocampus) 

 Emotions
 Memory
 Relationships
 Behaviors/ habits

Reptilian Brain
 Basic bodily functions
 Fight/ flight/ freeze 

Cerebral and Prefrontal Cortex
 Attention
 Self control 
 Compassion
 Planning
 Problem solving 
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STEP 1 - STRATEGIES FOR REGULATION: 

 Provide a safe & comfortable space.

 Remain calm yourself. 

 Use limited yet soothing language. 

 If possible, provide a source of physical comfort 

(blanket, toy, stress toy). 

 Talk through regulating breathing e.g. trace your finger 

of one hand up & down, smell a flower/ blow a 

candle….

 Identify things you can see, smell, hear, feel, taste.

 Most of the time just need to hold the space for them 

 Once the child has become calm move to step 2…
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STEP 2 - STRATEGIES FOR RELATING

 Mirror the emotion with your tone of voice and affect, 

‘You look angry/frustrated/sad…’ 

 Acknowledge, ‘That must be really tough/difficult…’ 

 Reassure, ‘I am here to help you when you are ready’

 Share your own experiences to let them know it is 

normal to feel these emotions, ‘I feel angry when I am 

not listened to as well…’ 

 Accept that even though they may appear calmer now, 

they are still in a place of slightly heightened arousal. 

This is NOT the time to teach them anything.  

 Once the child has moved back to a normal state move 

to step 3…

STEP 3 - STRATEGIES FOR REASONING

 Teach the language of emotions by naming them with 

the child when they experience them. Ex: “ You feel 

disappointed because you really wanted to play with 

Johnny’s toys but he did not want to share.”

 Teach strategies for self-regulation. Ex: “Let’s see if we 

can count to 20/ blow bubbles… and think some 

solutions together…” 

 Problem solve. Ex: “What do you think we can do / 

how to ask Johnny to share his balloon?” If he still does 

not want to share, what would be your next choice…?
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Apply Neurosequential
Model at school

Brain section will come back!!!

Unit # 2: Learning Objectives

1.1. Identify factors that affect brain growth and 
development. 

2.2. Understand the impact of stress on brain 
development. 

3.3. Learn about the 5 R’s for supporting healthy brain 
growth and development. 

Copyright © 2018 ZERO TO THREE. All rights reserved. 27
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Learning Objectives #1

 Identify factors that affect brain growth and 

development. 

What do you think?

Copyright © 2018 ZERO TO THREE. All rights reserved. 29

 What are some factors that 

affect brain growth and 

development?

Factors Affecting Brain Growth

Copyright © 2018 ZERO TO THREE. All rights reserved. 30

1. Gene - Environment interactions

2. Nutrition

3. Sleep

4. Exposure to substances

5. Disorders of the brain in early childhood

6. The role of relationships
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#1. Gene–Environment Interactions 

The development of the brain is largely based on 

the unique genetic blueprint, (DNA) that a child is 

born with (Tebbenkamp, Willsey, State, & Šestan, 

2014).

Both positive and negative experiences can affect 

whether a gene in the child’s DNA is activated or 

deactivated. (National Scientific Council on the 

Developing Child, 2010).

Copyright © 2018 ZERO TO THREE. All rights reserved. 31

#2. Nutrients 
Brain development is influenced by mother’s nutrition 

prenatally and the nutrients he receives through his diet, once 

born.

Severe malnutrition can 

o slow brain growth

o thin the cerebral cortex

o reduce the number of neurons, connections between the 

neurons, and myelination (Laus et al., 2011)

Your brain likes to be “well-fed” to function properly.

Copyright © 2018 ZERO TO THREE. All rights reserved. 32

Smart foods: leafy greens, 
beans, fish, blueberries, nuts, 
whole grains, vegetables, dark 
chocolate!

#3. Sleep

Adequate sleep (especially deep sleep) is 

extremely important for brain growth 

(Graven & Browne, 2008).

Daily recommended amount of sleep 

(American Academy of Pediatrics, 2016):

o Infants (4–12 months): 12–16 hours 

o Toddlers (1–2 years): 11–14 hours

o Preschoolers (3–5 years): 10–13 hours 

Copyright © 2018 ZERO TO THREE. All rights reserved. 33
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Large group discussion

How have you seen children’s lack of sleep 

affect their behavior and learning?

What do you do to create nurturing sleep 

routines for children during the day/ at night?

Copyright © 2018 ZERO TO THREE. All rights reserved. 34

#4. Exposure to Substances 

Some substances used by mothers during pregnancy 

can negatively affect brain development. 

oAlcohol, cigarettes, street drugs, some prescription 

drugs, (National Scientific Council on the 

Developing Child, 2006)

oHeavy metals such as mercury, lead, and 

manganese (National Scientific Council on the 

Developing Child, 2006)
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#5. Neurological Disorders 

Cause dysfunction in the brain or nervous system

Physical, psychological/ behavior, or cognitive 

symptoms might arise. 

Neurodevelopmental disorders: Cerebral palsy, 

Autism…

Brain tumors

Traumatic Injuries 

Copyright © 2018 ZERO TO THREE. All rights reserved. 36
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#6. Relationship!!
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Review (LO #1)

Many factors that affect brain growth and development, such as: gene-

environmental interactions, nutrition, sleep, exposure to toxics, 

disorders of the brain and relationships. 

Disorders of the brain in early childhood may be present at birth or 

develop later/ 

Adults can help very young children develop a healthy brain through 

everyday activities. 

Copyright © 2018 ZERO TO THREE. All rights reserved.

Learning Objectives # 2

 Understand the impact of stress on 

brain development. 

Stress

Copyright © 2018 ZERO TO THREE. All rights reserved. 45

 Stress is the physical and emotional response a 

person has to events and experiences.

 A small amount of stress reaction can be helpful. Ex: 

when we are late for work and looking for our keys 

we get activated to move around and search. Our 

heart rate elevates, and our pupils constrict so we can 

focus our vision.

 The stress response is especially useful in situations 

that are threatening  “fight, flight, or freeze”
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The Stress Continuum 

Copyright © 2018 ZERO TO THREE. All rights reserved. 46

Positive Stress 

 Normative stress—reactions to normal life 

experiences that are not dangerous or threatening. 

A necessary aspect of healthy development for 

coping with everyday events 

Stress is short term in nature

Often within the child’s ability to cope, with 

some scaffolding (National Scientific Council on 

the Developing Child, 2005/2014). 
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Tolerable Stress 

Tolerable stress is longer lasting and more intense 

but is relieved by supportive relationships. 

Associated with high cortisol release 

May disrupt brain architecture if prolonged 

Supportive relationships facilitate a child’s 

ability to cope (National Scientific Council on 

the Developing Child, 2005/2014). 
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Toxic Stress 

 Toxic stress involves: 

• Strong and prolonged activation of the body’s 

stress response 

• Absence of adult support (National Scientific 

Council on the Developing Child, 2005/2014). 

• Cortisol continuously floods the brain, which can 

alter the way it develops (National Scientific 

Council on the Developing Child, 2005/2014).

Copyright © 2018 ZERO TO THREE. All rights reserved. 49

Type of Stress

• Learning is enhanced by challenge 
tolerable stress and reduced by toxic 
stress.

Copyright © 2018 ZERO TO THREE. All rights reserved. 50

Stress and the Brain

Young children:

- have limited ability to cope with stress

- depend on adults to help them cope with stress.

The brainstem that controls reactions to stress is fully 

developed at birth. However, the forebrain, the parts 

controls thinking about feelings and experiences, is 

still maturing.

 co-regulation is key!! 

Copyright © 2018 ZERO TO THREE. All rights reserved. 51

49

50

51



6/6/2025

18

ACES (Adverse Childhood Experiences)

Adverse childhood experiences literally get 

under our skin.

 Researchers have learned that early 

adverse experiences become integrated 

into our bodies, impacting lifelong 

development, emotional success, and 

mental and physical health.

(https://www.acesaware.org/learn-about-

screening/screening-tools/)

Adverse Childhood 
Experiences Checklist 

1. Physical abuse

2. Sexual abuse

3. Emotional abuse

4. Emotional neglect

5. Physical neglect

6. Mental illness

7. Substance abuse

8. Separation/ divorse

9. Domestic violence

10.Incarceration 

Wade et al.,(2016) 
extended ACEs

Witnessing violence

 Felt discrimination, 

 Lack of neighborhood safety 

 Feeling bullied

 Living in foster care

Prevalence to Childhood Trauma
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EFFECTS OF UNDERSTIMULATION

Healthy
3-year old

Brain

3-year old
experiencing

neglect

These images illustrate the negative impact of neglect on the developing brain. 
In the CT scan from a healthy 3- year-old with an average head size. The image from a 3-

year-old child suffering from severe sensory deprivation neglect. This child’s brain is 
significantly smaller than average and has abnormal development of cortex.”

“These images are from studies conducted by a team of researchers from the Child Trauma Academy led by Bruce 
D. Perry, M.D., Ph.D.

 Focused on survival & hypervigilance

 Normal events may be perceived as 

threats

 Learning new information is not a 

priority

 Executive decrease (self-regulation, 

creativity, problem-solving) decrease

 Body releases major amounts of stress 

hormones (Cortisol) that prepares the 

body for a “fight or flight”.

 Focuses on learning from novelty

 Calm and able to deal with changes

 Executive functions are intact and 

available to solve problems, be 

creative, and control impulses

 Body releases some cortisol but 

other hormones and 

neurotransmitters involved in 

learning are released too. 

TRAUMA BRAIN LEARNING BRAIN 

We Can Prevent ACES
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Stress, Fear and the Brain!!

“Once I was very very scared . . .”

The animals help us 
understand common 
reactions to stress and fear

Chandra Ghosh Ippen, Ph.D.

Once I Was Very Very Scared - Symptom Screener
@ Chandra GhoshIppen, 2018
All rights reserved 

 Listen to the story!

 Notice to each animal in the story.

 Think about what each animal 

does when he/she feels scared.

 Think about how each animal 

create a healing space for 

themselves in the end. 

@ Chandra GhoshIppen, 2018
All rights reserved 
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Understand Stress and Trauma

 Let’s go to each animal and see what they each do 

when they feel stress. 

 Circle any of the things that you also do.

 If you want, you can show how often you do these 

things by writing a number next to each orange ball 

that you circle:

1 – Rarely (just a little)

2 - Sometimes

3 - Often
@ Chandra GhoshIppen, 2018
All rights reserved 

Group discussion: 
Stress responses 

 Let’s go to each animal and see what they 

each do to help them feel better. 

 Circle any of the things that you also do to 

create a healing space for yourself.

Group discussion: 
Healing spaces 
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Squirrel’s Stress & Trauma Reactions

. . . and sometimes
I talk too much.

© Ghosh Ippen, 2018
Piploproductions.com

Sleep
problems

Nightmares

Eating
or feeding
problems

Overwhelmed
by memories

Asks
lots of

Questions
(1- rarely)

Talks or
plays about

it a lot
(3- often)

Rabbit Stress & Trauma Reactions

I need to run.

© Ghosh Ippen, 2018
Piploproductions.com

Moves a lot,
overactive

Jumpy
Startles easily

Reckless
Gets hurt a lot

Watches
out for
danger

Doesn’t
pay

attention

Problems
concentrating

Elephant’s Stress and Trauma Reactions

I don’t like to
talk about it

Sensitive to
environment

Denies it
happened

Doesn’t want
to be around

reminders

Doesn’t
want to talk

about it

Doesn’t
want to think

about it

Avoids

© Ghosh Ippen, 2018
Piploproductions.com

Noises,
lights Crowds

Smells
& tastes

Touch

Places

Things

People
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Turtle’s Stress & Trauma Reactions

Leave me alone.
My tummy hurts

Shut down,
less active

Less
interested
in activities

Health
problems

Aches

Doesn’t
show range
of feelings

Smiles &
laughs less

Sad,
cries a lot

Distant &
withdrawn
Feels alone

© Ghosh Ippen, 2018
Piploproductions.com

Monkey’s Stress & Trauma Reactions

Please don’t
go away.

Acts
younger
than age

Can be
overly

friendly with
new people

Difficulties
with body

boundaries

Doesn’t
explore or

do new
things

Overly
worried,
scared,

lots of new
fears

Problems
separating

Own
body

Other
people’s
bodies

© Ghosh Ippen, 2018
Piploproductions.com

Dog’s Stress & Trauma Reactions

I growl, and I bark.

Longer
& stronger
tantrums

Hard time
calming

down

Hits, kicks,
bites . . .

Extremely
fussy

Irritable,
gets

frustrated
easily

Angry
outbursts,

yells

© Ghosh Ippen, 2018
Piploproductions.com
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Meerkat’s Stress & Trauma Reactions

I don’t remember what
happened, but it

was bad.

Worries
bad things

might happen
again

Feels like
bad thing is
happening

again

Can’t
remember

what
happened

Not
present
in body

Unresponsive
when

triggered
Shuts down

Freezes
and stares
into space

© Ghosh Ippen, 2018
Piploproductions.com

Skunk’s Stress & Trauma Reactions

I become a
real stinker.

Negative
view

of self
Shame & guilt

Doesn’t
trust

others
Blames others

Relationship
problems

Negative
Body

image

Body reacts
when

reminded

Sudden
changes in
moods or
behaviors

Sweats

Rapid
heart
beat

Problems
breathing

Physiolo
-gical
distress

© Ghosh Ippen, 2018
Piploproductions.com

Frog’s Stress & Trauma Reactions
Delays &

developmental regressions
in different areas

I lose my voice, and
all I can say is
croak, croak.

Social

Cognitive

Emotion
RegulationToileting

Motor

Language

© Ghosh Ippen, 2018
Piploproductions.com
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 What did you notice each animal do to help 

them feel better?

 Share any of the things that you also do to 

create a healing space for yourself.

Healing spaces 

Calming the Stress Response

Copyright © 2018 ZERO TO THREE. All rights reserved. 75

 Breathing deeply is a tool to calm the brain 

and body to correctly manage a powerful 

thought.

 When you are calm, your brain can better 

organize information.

 The brain uses 20% of the oxygen in your 

bloodstream.

More oxygen = more brain function!

Tip: Go outside and take 3 slow, deep breaths!
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Just Breathe 

Copyright © 2018 ZERO TO THREE. All rights reserved. 76

Learning Objectives #3

 Learn about the 5 R’s for supporting healthy 

brain growth and development. 

The 5 R’s of Healthy 

Brain Development 

1. Relationships 

2. Responsive interactions 

3. Repetition 

4. Respect 

5. Routines

Copyright © 2018 ZERO TO THREE. All rights reserved. 78
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Warm, loving, secure 
attachment 
relationships give 
children the foundation 
they need for healthy 
development. 

#1. Relationships 

Copyright © 2018 ZERO TO THREE. All rights reserved. 79

79

80

81



6/6/2025

28

Attachment 

Relationships that very young children 

have with their regular caregivers affect 

brain growth and development.

Attachment is the enduring bond that 

children form with their regular 

caregivers, beginning right at birth!!! 

Copyright © 2018 ZERO TO THREE. All rights reserved. 82

Insecure Attachment

 Distant, disengaged, or 

inconsistent caregivers. 

 Children are unsure whether or 

when their needs will be met 

 Children do not explore their 

environment. 

Insecure Attachment

 Distant, disengaged, or 

inconsistent caregivers. 

 Children are unsure whether or 

when their needs will be met 

 Children do not explore their 

environment. 

Secure Attachment 

 Sensitive and responsive 

caregivers.

 Children feel safe and secure 

to explore.

Secure Attachment 

 Sensitive and responsive 

caregivers.

 Children feel safe and secure 

to explore.

Secure and Insecure 
Attachment 

Copyright © 2018 ZERO TO THREE. All rights reserved.
83

The Power of Attunement

 Secure attachment was NOT predicted by 

parental warmth- it was predicted by 

SENSITIVITY!  

 Parent’s picking up on the child’s cues and 

responding contingently to those cues! = 

ATTUNEMENT! 
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#2. Responsive Interactions 

Copyright © 2018 ZERO TO THREE. All rights reserved. 85

• Caregiver follows the 
child’s lead.

• Sensitive, back-and-
forth interactions. 

• Adult tunes in to the 
child.

 Serve and return interactions—responsive, back-and-

forth exchanges between a young child and a caring 

adult play a key role in shaping brain architecture.

 These interactions, much like a lively game of tennis, 

form a critical part of a child’s social environment and 

are crucial for early development.

 They support development of early language and social 

skills that serve as a foundation for more complex, high-

level cognitive abilities that form later in life.

Serve and Return

Serve & Return Interaction Shapes Brain Circuitry
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 The human brain expects the game of back-and-forth, 

and it is essential for healthy development.

 “Serve-and-return interactions” reinforce brain circuits 

that are at the core of our early emotional well-being 

and social skills.

 Naming what a young child is seeing, doing, or feeling 

helps make important language connections, even 

before they can talk or understand words.

#3. Repetition 

Set realistic expectations based on brain development.

Be aware that the experiences we provide are building brain 
architecture.

Provide positive relationships and supportive, 
enriching environments. 

Copyright © 2018 ZERO TO THREE. All rights reserved. 89

The power of repetition
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MIRROR NEURON

 The brain can re-wire itself based on new 

information.

 MIRROR NEURONS are how you learn 

through observing others.

 Watching someone tie their shoe activates 

the brain as if you were doing it yourself.

Solve problem through play!
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 Helps build brain connections that support memory 

and organizational skills. 

 Create a sense of security by helping children know 

what, how, and when things will happen. (Seibel et 

al., 2009).

 Calm the bottom functions of the brain and allow 

children greater access to more top functions 

(working memory and focused attention).

 Be flexible and creative; try not to be rigid and unable 

to adjust to unusual circumstances.

#4. Routine 

 Help children make sense of the world and learn how 

the world is organized

 Feel secure and safe when many things in the 

environment are changing

 Develop ability to regulate their own emotions and 

behaviors

 Set their internal body clocks

 Have a sense of independence and autonomy

 Anticipate and look forward to what come next

 Have consistency and predictability. 

Routine 

 Create visual reminders.

 Break routines into steps; e.g., getting ready for bed 

(bath, pajamas, brushing teeth, singing…).

 Prepare the child for movement from one activity to 

the next (“In 10 minutes, we will  XX…).

 Develop regular routines for daily activities, such as 

meals, bedtime, story time, quiet time. 

Establishing routines
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Rituals soothe the 
stressed brain!!!

#5. Respect 

Copyright © 2018 ZERO TO THREE. All rights reserved. 98

 Active waiting

Wonder together

 Do not micromanage

 Respect their individual differences

Active waiting

Copyright © 2018 ZERO TO THREE. All rights reserved. 99

1. Observe – What are they doing or experiencing?

2. Be curious: Wonder “why?”

3. Join: join in THEIR ideas ( what they are doing, how 

are they feeling)

4. Attune: adjust yourself to show that you care 

about what they care about, at their level and in 

their way. 
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Wonder together

Copyright © 2018 ZERO TO THREE. All rights reserved. 100

 Child: “How do I build this tower?”

 Parent: “Are there any instructions on the box we 

could read together?”

 Child: “Do snakes have ears?”

 Parent: “That’s an interesting question. What do 

you think?”

Note: Avoid saying too vague – “I don’t know!”, or 

“How many times have I told you?

Copyright © 2018 ZERO TO THREE. All rights reserved. 101

Instead of: Wiping food off her face…

 Try: “You have a little ketchup on your cheek, here’s a 

napkin if you’d like to wipe it off.”

Instead of: Tucking in his shirt unannounced…

 Try: “I  love the shirt you chose! Would you prefer to 

have it tucked in or left out?”

Instead of: Straightening out his collar…

 Try: “I noticed the back of your collar is sticking up. 

Would you like help putting it down, or would you like to 

take care of it?”

Individual differences

Copyright © 2018 ZERO TO THREE. All rights reserved. 102

 Recognize and accommodate a child’s 

sensory differences, such as adjusting 

your tone of voice, affect, non-verbal 

communication. 

Meet the child at their current 

developmental level and gently 

challenge them to progress

 Patience is the secret sauce!!
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Strategies for the “survival state” brain
 Creating safety in your classroom/ therapy room 

 Encourage your child’s participation in meaningful 

decisions, making reasonable rules and 

consequences

 Find ways to incorporate dramatic play

 Plan body movement breaks

 Use variable seating arrangements (yoga ball, 

couches, floor, etc.)

 Do not restrict recess as a discipline measure

Strategies for the “survival state” brain

 “Mistakes” are fuel for learning and not an 

opportunity for punishment.

 Rituals soothe the stressed brain!

 Relax rigid deadlines that may be more child 

stressors than motivators

 Practice mindfulness with calming jars, sensory 

boxes…

 Use music and dance

How every child can thrive by 5 !
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• Survey and certificate in the chat now

• Follow-up email with resources within two days

• Watch your inbox for the next issue of CalTrin Connect
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