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Building a framework for 
effective practice with the  
children, young people we 
work with.

Langford Support Services

Understanding the 
Neurobiology of  
Complex Trauma 

Professional Education Services 
professionals.childhood.org.au

The Australian Childhood Foundation 
acknowledges the Aboriginal and Torres Strait 
Islander peoples as the traditional custodians of 
this land and waters.  We pay our respects to 
their elders past and present and to their 
children who are the leaders of tomorrow.  We 
acknowledge their history and living culture and  
the many thousands of years in which they have 
raised their children to be safe and strong.
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Safety 

The content of this training can 
evoke strong emotions and may 
trigger personal experiences of 

trauma. 
Please be mindful of your own 
wellbeing during this training 

and if you need support please 
ask the facilitator. 

This Photo by Unknown Author is licensed under CC BY-NC-ND
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Learning outcomes 

 Learn in detail about brain/body development through childhood 
and adolescence,

 Understand the ways that trauma shapes children and young 
people’s states, needs and experiences, 

 Develop creative and evidence based approaches and practice 
strategies  to enable children and young people to communicate 
and transform their experiences of trauma, 

 Build approaches that resource change for the children and 
young people using your service.

childhood.org.au

The developing brain and 
trauma
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What is Trauma? 
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What is Developmental 
Trauma? 

Trauma impacts
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Holding the child at the centre…

This Photo by Unknown Author is licensed under CC BY
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I need connection to my 
CULTURE 
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Culture is part of development

Our culture influences our brain 
development.

How has it influenced yours? Think 
about:

• Sense of safety

• Relationships

• Meaning making
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The Importance of Culture

A protective factor

Safety: Belonging

Relationships: Connection 

Meaning making: identity  

This Photo by Unknown Author is licensed under CC BY-SA-NC
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BRAIN 
DEVELOPMENT

and the impacts of trauma 
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Brain development 

• The brain develops through a mix 
of genetics and environmental 
factors. 

• Key to this development are 
relationships

• The brain develops sequentially 
from the bottom up 
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Sequential brain development – building blocks 
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The brain stem under stress and trauma











What do you notice?

Image source: Shutterstock
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The cerebellum under stress and trauma











What do you notice and what can you do?

Image source: Shutterstock

Strategies for transforming – brainstem & 
cerebellum: RHYTHM, BREATH, MOVEMENT
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Sensory information response sequence 

The diencephalon under stress and trauma







What do you notice?

Image source: Shutterstock
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Strategies for transforming – diencephalon








Image source: Pintrest

What might help during transitions, beginnings and endings?
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Building Capacity – Limbic System

1. Co-regulating strong emotions
Validate emotion, cues for proximity/space, engage 
senses, prosody, rhythm & breathing

2. Enhancing positive emotions
May need help to name & express

3. Promoting emotional literacy
Teach during moments of calm
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Hippocampus – Brain’s historian

• Explicit memory system

• Develops approximately 2-3 years of 
age

• Provides context to memory and 
embeds long term memory 

The hippocampus under stress and trauma









What do you notice?

Image source: Shutterstock

Strategies for transforming – Hippocampus
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Amygdala – smoke alarm 

• Detects threat

• Develops from birth

• Learns by association

• Involved in implicit memory 
processes

The amygdala under stress and trauma











What do you notice and what can you do?

Image source: Shutterstock

Strategies for transforming – Amygdala 










Re-entry to the classroom should be a safe and positive transition 

whenever possible.
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The prefrontal cortex- executive function

• Responsible for executive functions, 
such as judgement, reasoning, and 
self awareness

• Final part of the brain to reach 
maturity in one’s mid 20s

• Under reconstruction in adolescents 
from the age of approximately 12 
years

Cortical areas under stress and trauma










or

What do you notice and what can you do?

Image source: Shutterstock
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Strategies for transforming – cortical areas
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Hemispheric integration 

Left Hemisphere

• Evaluates language 
content

• Optimistic hemisphere

• Understands beginning, 
middle and end

• Learns from the past and 
expects the future

• Looks for patterns

Right Hemisphere

• In the present moment

• Eye contact

• Facial expression

• Tone of voice

• Posture

• Gesture

• Intensity

• Is mute

• Grasps the whole

professionals.childhood.org.au

Corpus Callosum

Integration is the key to well-being and occurs 
vertically and laterally within the brain.  The 
brain develops through the creation of neural 
pathways which connect different regions of 
the brain together. Neuronal connections are 
strengthened best when an individual repeats 
an experience over and over.  If the experience 
is not repeated, the connection will disappear.  
To master a motor activity for example, a child 
is required to repeat and repeat a running 
motion and in the practice of it, becomes 
more precise and faster. 
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Trauma and 
the Brain

Amygdala

Survival response centre within 
the limbic lobe that becomes 
enlarged and more sensitive the 
more it is activated through 
responding to threats

Prefrontal  cortex

Responsible for executive 
functions, such as 
judgement, reasoning, and 
self awareness. Final part 
of the brain to mature in 
one’s mid 20s.

Hippocampus

Consolidates memory by providing the context/ 
sequential data for episodic memories. Goes offline if 
trauma overwhelms and disrupts cortex.

Thalamus

Sensory receptor within the 
diencephalon. Receives 
and passes on sensory 
data to be further 
processed by other areas 
of the brain 

Corpus 
Callosum

Bridge between the 
2 hemispheres. 
Chronic stress can 
damage and thin 
down this bundle of 
neurons

Hypothalamus

Links the nervous system to the endocrine system via the pituitary 
gland. It synthesizes and secretes hormones to control body 
temperature, hunger, thirst, fatigue, sleep, and circadian cycles.

Cerebellum
Balance and coordination, 
motor skills may be impacted 
by trauma

Image source: ©ACF  2020
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Strategies for building healthy brain development 
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Lateral Brain development

43

44

45



8/15/2022

16

professionals.childhood.org.au

Strategies for healing…Desktop drumming 
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8 senses

1. Visual
2. Auditory
3. Olfactory (smell) 
4. Gustatory (taste)

5. Tactile System (touch)
6. Vestibular (sense of head movement in space) 
7. Proprioceptive (sensations from muscles and joints of body) 
8. Introception (awareness of basic primary functions – hunger, toileting, 

breathing) 

Professional Education Services 
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Activities to support body awareness
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Body based Practice basics
• Regulate child: down regulate and up regulate to maintain attention and alertness for 

learning

• Work Bottom-Up: “Physicalize:” find a way to address child’s issues through 
movement, rhythm, activities and gestures that integrate emotions and 
cognitions/beliefs

• Use props: pillows, therapy balls, body socks, fidget toys, throwing balls, rope, 
blankets, etc.

• Emphasize strengths: Positive reinforcement, acknowledge

• Atmosphere of play, fun, non-coercive, child in charge

• Challenge child’s window of tolerance appropriate for his/her developmental stage

• Do your best to assure success: provide appropriate challenges at which the child 
can succeed rather than fail. 

Sensorimotor Psychotherapy Institute 2012 

professionals.childhood.org.au

Holding the child at the centre

This Photo by Unknown Author is licensed under CC BY
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TRAUMA
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Trauma impacts 

Arousal Memory Attention Relationships 

Professional Education Services 
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Arousal - Affect dysregulation

Extremes of affect state:

• Terror replaces fear

• Despair replaces sadness

• Rage replaces anger

Professional Education Services 
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Cortisol 

Can help: 

• your body respond to stress or 
danger – fight, flight, freeze, 
submit response

• increase your body’s 
metabolism of glucose

• control your blood pressure

• reduce inflammation
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Regulated Arousal
Freeze Physically 
immobilized, frozen, 
tense musculature

Window 
of Tolerance

Fight or Flight hyper-vigilant, 
action-orientated, impulsive, emotionally 
flooded, reactive, defensive, self-
destructive

Submit Collapsed, weak, 
defeated, flat affect, numb, 
empty, helpless, hopeless

Sympathetic 
Hyper-arousal

Parasympathetic 
Hypo-arousal

Ogden, Minton, Pain 2006

Social 
Engagement

childhood.org.au
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Memory
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Encoding memory 

Implicit Procedural Memory 

• Non-verbal                   

• Separate fragments   

• Emotional/sensational        

• Outside conscious 
awareness 

Explicit Memory

• Develops at 2-3 years of age

• Consciously retrieved

• Eg. Autobiographical story

Professional Education Services 
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Encoding traumatic memories

Implicit Procedural Memory 

• Non-verbal

• Separate fragments

• Emotional/sensational

• Outside conscious awareness 

Explicit Memory

• Develops at 2-3 years of age

• Consciously retrieved

• Explicit memory systems can become shut down 
when trauma is present

Professional Education Services 
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Attention – impacts of trauma 

• Affects sustained and focused attention

• Focus remains on the perceived threat

• Difficulty in focussing on task at hand, listening 
to instructions or following directions

• Shark music – always playing 

This Photo by Unknown Author is licensed under CC BY-NC-ND
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Working with attention issues

• Check yourself – your body language, tone of voice, facial expressions 

• Check the environment – reduce overstimulation

• Know the child and their triggers

• Use relationship to help the child regulate – co-regulation 

• Provide sensory tools that the child can ground with

• Try music, song, rhythm, to calm the brain stem and reduce bottom up hijacking 
by the survival brain 

professionals.childhood.org.au

Holding the child at the centre…

This Photo by Unknown Author is licensed under CC BY
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Trauma-consistent presentations

• Poor sensory integration – hyper or hypo-sensitivities to one or more 
sensory inputs (thalamus)

• Coordination or gross motor difficulties (cerebellum)

• Weight or growth concerns, appetite issues, teething delays, sleep 
issues (hypothalamus)

• Executive function difficulties; impulse control, problem solving, paying 
attention, planning, judgement (prefrontal cortex)

• Difficulty naming and regulating emotions (corpus callosum, L-R 
integration)

What presentations have you observed in the children and young people you 
work with?
How does a trauma-lens help you understand these presentations?
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Neuroplasticity 
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I need to feel SAFE…
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Safety principles  

Safety is embedded in our physiology 
Safety is a relational experience 

Child abuse is a deep violation of a child's sense of safety
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Neuroception

• “The removal of threat is not the 
same as the presence of safety”  
(Porges, 2014)  

• We need to help children who 
have experienced trauma detect 
more features of safety in their 
environment. 
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Strategies for healing - Creating safety 

Environment

Proximity

Eye Contact

Facial expressions

Tone of voice 

Posture and 
gestures

Professional Education Services 
childhood.org.au/training
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I need safe and attuned 
RELATIONSHIPS

professionals.childhood.org.au

Relationships are key

• Relationships are the key way we learn to 
engage with the world around us

• They are key to our survival, throughout the 
lifespan

• The quality of relational right – brain to right 
brain interactions in childhood influence our 
development in all areas of life
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Interpersonal Regulation

• When people are in relationship, the ability of one to  regulate him/herself, affects the 
other’s ability to regulate

• The child’s arousal shapes, are shaped by, calming and engaging relationships

Movement in my window 
of tolerance

Child’s movement in 
her/his  window of 
tolerance

professionals.childhood.org.au

Rupture and repair 

Professional Education Services 
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Still face 
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I need to MAKE 
MEANING of my world
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Meaning making

If adults respond to the child’s 
behaviour in a punitive way, it 
reinforces negative schemas and 
stories that the child has 
developed about themselves.

How children understand and make 
meaning of their world often occurs 
through  what is reflected back to them 
through their interactions with significant 
adults. 
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Meaning making

And for them to know they are ok, 
they are loved, they are accepted 
no matter what trauma symptoms 
are being expressed.  

In making meaning we want the child 
to understand who they are and can 
become despite their experiences of 
trauma

Professional Education Services 
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Self Concept: Internal working models

Professional Education Services 
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Trauma response patterns
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Behavioural – narratives 
of trauma 

• Behaviour tells a story!

• Traumatised children’s behaviour can 
be difficult and complex for parents, 
teachers and carers to understand, 
manage and shape

• However, it is functional and almost 
always makes sense given their 
specific experiences of trauma

• Children’s behaviour is the 
manifestation of the impacts of trauma 
outlined in the previous sections 

professionals.childhood.org.au
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Holding the child at the centre…

This Photo by Unknown Author is licensed under CC BY
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Find additional resources at:

https://professionals.childhood.org.
au/resources/

https://professionals.childhood.org.
au/covid-19/

support@childhood.org.au
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