
What Schools  Need to be 
Talking About, But Aren’t

The Autonomic Nervous System, Polyvagal Theory, and 
Student Behavior

About Myself

I am a Licensed Educational Psychologist in private practice.  I am 
also the founder of Discovery Education Specialists, a Non-Public 
Agency providing psychological services in schools and co-founder of 
TechHealthy.org, a nonprofit organization helping families, schools, 
and mental health providers address problem recreational screen use.  
I have also served as a school psychologist, SELPA program 
specialist, school district director, and university professor.  
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The Problem

Behaviorism’s reign in psychology ended in the 1960’s with the rise of 
humanistic and cognitive branches of psychology

Yet, 60 years later behaviorism is the dominant paradigm for addressing 
problem behaviors in schools

Schoolwide discipline policies

Classroom level systems

Functional Behavior Assessments and Behavior Intervention Plans

So how is it working?
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The Problem

Arguably not well

Nearly 3.5 millions students are suspended every year (NCES)

250 preschools are suspended or expelled every day (NCES)

Black students are 3.8x more likely to be suspended than white students 
(NCES)

Students with disabilities are 2x more likely to be suspended thant 
students without disabilities (NCES)
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The Problem

Number of teenages repored depression increased 59% from from 2007 
and 2017 (Pew Research)

29% of teens report feeling “tense or nervous either every day or almost 
every day (Pew Research)

Youth suicide doubled fro 10-14 year olds between 2007 abd 2014
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A New Perspective

Neuroscience is helping us to understand what underlies challenges in 
behaviors in children (and adults), and schools need to listen

Rather than looking only at Antecedents, Behaviors, and Consequences 
(ABC), schools must also account for underlying sense perceptions, 
feelings, and thoughts

Polyvagal Theory offers an alternative
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Adverse Childhood Experiences
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Adverse Childhood Experiences (ACE)

ACE study conducted by Kaiser Permanente and Center for 
Disease Control and Prevention between 1995 and 1997

Emerged out of a weight loss study - successful program with high 
dropout rate 

Examined long term impact of childhood trauma on social, 
behavioral, and physical health 

Study involved 17,000 participants, the majority of whom were 
middle class and college educated
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Adverse Childhood Experiences (ACE)

1. Verbal Abuse

2. Physical Abuse

3. Sexual Abuse

4. Feeling loved and important

5. Sufficient food, clothing, and 
protection

6.Parents separated or divorced

7. Observing domestic abuse

8. Parent with problem alcohol 
and/or other drug use

9. Household member with 
depression and/or other mental 
illness

10. Household member went to 
prison
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ACE Study Findings

1. ACEs are common.  28% 
reported physical abuse and 
21% reported sexual abuse

2. ACEs often occur together.  40% 
reported 2 or more and 12.5% 
reported 4 or more

3. Cumulative impact of ACEs lead 
to health, social, and behavioral 
problems throughout life
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Impact of ACEs of Physical and Mental Health

The study found direct links between ACE scores and a host of chronic 
illnesses as well as social and emotional challenges including anxiety, 
depression, domestic violence, and suicide

As examples, an ACE score of 4 (i.e., out of 10) meant participants 
were 260% more likely to have chronic obstructive pulmonary disease 
than someone with a score of 0, 240% more likely to contract hepatitis, 
460% more likely to experience depression, and 1,220% more likely to 
attempt suicide

11

ACE Correlates
Smoking

Obesity

Alcohol abuse

Drug abuse

Depression

Anxiety

Personality Disorders

Suicide

Heart Disease

Stroke

Lung disease

Diabetes

Fibromyalgia

STD

Teen pregnancy

Early death

Lower educational 
attainment

Multiple marriages

Financial problems

Job problems

Intergenerational 
transmission of ACEs
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Manifestations of Trauma in Youth

50% of children and youth with ACE scores of 4 or higher experience 
learning and behavioral problems in school

Violent behavior, drug abuse, and other behaviors targeted by legal 
system are coping strategies to increase sense of safety and security

90% of youth in detention have experienced at least one historical 
trauma and 50% have experienced 6 or more by the time of arrest

The mean exposure for those in juvenile detention is 14.6 traumatic 
events
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Nadeem Burke Harris, M.D.

Dr. Nadine Burke Harris, 
California Surgeon General, 
discusses the impact of ACEs 
on physical and mental health 
outcomes

https://youtu.be/95ovIJ3dsNk 
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Associative Learning and Behavior
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https://youtu.be/95ovIJ3dsNk


Seek Pleasure, Avoid Pain

Our biology has evolved over 40,000 years to keep us alive

Just like every other organism on the planet, we move towards 
experiences that bring us pleasure and avoid experience that are 
unpleasant

We move towards food, particularly energy dense foods, because this 
supports our survival

And, when our body senses threat, we respond with protective 
behaviors, moving us away from danger and toward safety
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Forming Habits

The“brain-body” catalogs the experience as well as the location and 
context (i.e., associative learning)

Associational cues become “triggers” that activate the “behavior”, and 
the “brain-body” gets a “reward” (i.e., feels good or “safe”, at least for 
the moment)
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Habit Loops

Cue (i.e., trigger) - A cue triggers the behavior and our brain-body makes an 
association between the cue (external or internal) and a response that was 
rewarded

Routine (i.e., habitual behavior) - A routine is the habitual behavior triggered by the 
cue

Reward - When the behavior is “rewarded” it increases the likelihood of it 
happening again - i.e., experience something pleasurable, avoidance of 
something unpleasant, or both
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The Habit Gets Stronger

Every time we perform this sequence - trigger, behavior, reward - the 
more the responsible pathways in the “brain-body” are reinforced

Soon, we enter a “habit loop” that gets harder and harder to break 
every time it is activated
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The Downside of Habit Loops

The brain-body’s strive to keep us happy and safe, is incredibly 
efficient with associative learning, and makes behavior responses 
automatic

Sometimes, habitual behaviors provide short term benefit (all our 
nervous system can see in the moment) but at a long term cost

Receive a cue, engage in behavior, and get “rewarded”

Experience adverse effects, feel bad (i.e, new cue), engage in 
behavior, and get “rewarded”
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What Are Triggers Made of?

Emotions - negative emotions (e.g., stress, sadness, boredom) and 
associated physical sensations drive many habitual behaviors as our 
brain-body seeks relief from discomfort

People - Our behaviors are influenced by those around us and social 
media has been shown to exacerbate unpleasant feelings

Places - Knowingly, or unknowingly, things in our environment are 
serving as powerful triggers of habitual behaviors

Times of day - Humans are driven by routine and the time of day 
generates habitual behaviors
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The Neurobiology of Stress
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Stress is a Physiological State

An event, either physical or mental, disrupts homeostasis (i.e., the 
balance of biological mechanisms in our body) and exceeds our ability to 
cope with the demands

Detected by the amygdala (i.e., brain associated trigger with stress)

Triggers the Hypothalamic-Pituitary-Adrenal (H-P-A) axis (i.e., releasing 
stress hormones and neurotransmitters)

Activates the Autonomic Nervous System (ANS) (i.e., the brain-body’s 
stress response system - Fight, Flight, or Freeze)
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Anticipating the Future Stress

Homeostasis = process of maintaining stability within an organism 
(despite what is occurring in the environment)

Allostasis = process of physiological and behavioral changes in 
response to changes in the environment

The “brain-body” not only responds to actual changes in the 
environment but anticipated future changes 

e.g., anticipates stressors in the environment, even when they are not 
present, and activate adaptive responses (e.g., compulsive behaviors)
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Neuroplasticity
(For Good, or For Bad)
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Short-Term Neuroplasticity

Changes in electrical brainwave patterns

Increases or decreases in use of oxygen and glucose in areas of the 
brain

Ebbs and flows in release and reuptake of neurochemicals

Changes in activation of the autonomic nervous system (i.e., 
parasympathetic v. sympathetic)
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Long-Term Neuroplasticity

Increases in blood (i.e., nutrient) flow to activated areas of the brain

Epigenetic changes (i.e., alterations in gene expression)

“Neurons that fire together, wire together” - Donald Hebb (1949)
Increased excitability of neurons

Strengthening existing neural connections (i.e., synapses)

Building new neural connections

Creating new neurons (i.e., neurogenesis)

“Pruning” unused neurons and connections (i.e., use it or lose it)
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The Autonomic Nervous System
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PNS- Cranial and spinal nerves 
that transmit messages between 
brain and body

Somatic Nervous 
System
Responsible for 
voluntary movements 
(e.g., muscle 
movements)

Autonomic Nervous System
Responsible for 
involuntary actions 
(e.g., heartbeat, pupil 
dilations, etc.)

Parasympathetic 
Nervous System
Responsible for rest 
and relax actions 
(e.g., digestion)

Sympathetic 
Nervous System
Responsible for 
fight or flight 
response

CNS - The brain and spinal cord 
responsible for sensory 
perception, information 
processing, and emotions

Autonomic Nervous System

Dr. Stephen Porges

Stephen Porges, Ph.D., 
distinguished scientist at the Kinsey 
Institute at Indiana University 

Proposed the Polyvagal Theory to 
explain the role of the Autonomic 
Nervous System (ANS) in ensuring 
the body’s survival
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Polyvagal Theory

Autonomic Nervous System (ANS) plays a key role in detecting signals 
of threat and safety as well as selecting an adaptive response based on 
the perceived threat and available resources

3 adaptive responses include social engagement, defense (i.e., 
fight or flight reactions), and shutdown 

Instrumental for understanding our physiological stress response, our 
behavioral responses, and how to optimize wellness and performance
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Polyvagal Theory
3 part hierarchical organization of the autonomic nervous system and 
biological stress response

1. New branch of the vagus nerve (enables social interaction, 
regulates physiology, and promotes health) 

2. Sympathetic nervous system (mobilization of fight or flight 
behaviors)

3. Old branch of the vagus nerve (immobilization, shutdown, 
dissociation)
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Social Engagement System
Social engagement is key to human survival, both individually and as a 
species (attraction, bonding, forming community, protection)

Engages eyes, voice, facial muscles, heart, lungs, digestion

Requires balance and flexibility in ANS functioning

Weak parasympathetic branch and/or overactive sympathetic 
branch can lead to hypervigilance (i.e., chronic fight or flight state, 
anxiety, irritability, aggression) 

Dorsal vagal dominance presents as depressed, detached, 
lethargic, and withdrawal states 
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States of Defense 

When an individual’s nervous system enters states of defense, they 
enter a state of “fight or flight” 

Increased heart rate, shallow breath, blood flows to extremities, digestion 
slows down, higher level cognitive abilities decreased

One’s body prepares for mobilization at the expense of higher-level 
cognitive abilities  
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States of Shutdown

In state of shut down (i.e., dorsal vagal activation), one’s nervous 
system detects threat but “immobilizes” (i.e., stops fighting or fleeing) 
as a last-ditch effort survival mechanism

Activated when the body perceives a “fight or flight” response is not 
viable
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Autonomic Hierarchy

Humans have developed a social engagement (i.e., ventral vagal) 
system as their primary mode of functioning to achieve safety and avoid 
threat

When the social engagement system cannot avoid “threat”, it will 
activate the fight or flight response (i.e., sympathetic activation)

When the social engagement and fight or flight reactions are unable to 
counter the threat, the ANS activates immobilization (i.e., dorsal vagus)
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Neuroception

One’s continual, subconscious, detection of threat and safety in their 
environment (i.e., a core function of the ANS)

Scanning external environment as well as internal organs

Strong neuroception = connected, meaningful relationships and 
allocation of higher level cognitive abilities

“Faulty neuroception” = high levels of distress and dis-ease, 
difficulty with relationships, and poor emotional and behavioral 
regulation 

Directs movement towards “connection” or “protection”
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Neuroception 
Subconscious system for detecting threat and safety
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Nervous System
Neuroception

Safety

Danger

Life Threat

Spontaneous 
social 

engagement
Defensive fight or 
flight behaviors 

Defensive 
immobilization, 

shut down, 
dissociation



12 Cranial Nerves
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Facial muscle 
nerve controls 
muscles around 
the face

The vagus nerve 
transmits 
messages between 
the brain and 
heart, lungs, 
bronchi, 
gastrointestinal 
tract

Vestibulocochl
ear nerve 
controls 
muscles of the 
inner ear

Oculomotor 
nerve controls 
nearly all eye 
muscles

Co-Regulation

Connection is a biological necessity for humans

Perceived isolation is processed by the body as physical pain

Essential for the life of an infant (heart rate, breath, and temperature 
stabilization)

Attuned sense of safety mixed with periods of relational rupture and 
repair are necessary for developing ANS balance and flexibility

Sufficient co-regulation is a prerequisite to developing self-regulatory 
capacities
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Heart Rate Variability
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Heart Rate Variability (HRV)

Measure of heart rate speeding up and slowing down (i.e., “interbeat 
intervals”)

Speeding up and slowing down reflects balance between 
sympathetic   and parasympathetic    nervous systems

Tangible measure of the functioning of our ANS

Breathing techniques, as well as actively eliciting a positive emotional 
state, can activate and strengthen parasympathetic functioning 
resulting in a balanced, flexible emotional and cognitive state
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HRV and Physical and Mental Health

Low and incoherent HRV is a strong predictor of future health problems 
(e.g., fatigue, hypertension, ischemic heart disease, coronary heart 
disease, congestive heart failure, weight gain, alcoholism, and all 
cause mortality)

HRV is also a psychophysiological measure of emotional regulation, 
behavioral flexibility, and psychological adjustment (e.g, physiological 
stress, impulse control, decision making, persistence, anger 
management, anxiety disorders, depression, PTSD, and overall 
wellbeing and quality of life)
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Autonomic Nervous System Regulation

Unlike other species, humans have the ability to self-regulate their 
ANS (i.e., activate parasympathetic activity and pump the “vagal 
brake”)

Humans can strengthen their parasympathetic tone in much the same 
way an athlete exercises their muscles

Strengthening vagal tone has been shown to improve sense of 
wellbeing as well as improve social engagement
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Special Populations
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Developmental Trauma

The sympathetic nervous system is activated in period of high stress

Typically, once the stress has passed parasympathetic activity 
increases and we return to baseline

Chronic stress, as seen in developmental trauma, pushes the ANS 
outside of the normal set point

ANS “stuck” in state of hyperarousal

Anxiety, panic, irritability, restlessness, inability to concentrate, 
hyperactivity

Depression, withdrawal, fatigue 48



Autism Spectrum Disorder

Hypothesised many with ASD may experiences chronic ANS 
hyperarousal when compared with neurotypical peers

Observed in physiological studies and nervous system may be 
perceiving higher levels of “threat” even in “safe” environments

This may account for some of the emotional and behavioral difficulties 
experienced by those with ASD
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Polyval Informed Assessment 
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Physiological Cues
Ventral Vagal (Green) Sympathetic (Red) Dorsal Vagal (Blue)

Eyes Bright, alert, direct 
eye contact

Intense, rolling, 
squinted, darting

Glazed, drowsy, things 
not people

Face Neutral or smiling, 
express all emotions

Anger, disgust, frown, 
clenched jaw

Flat, blank, sad

Voice Laughing, tone changes Yelling, screaming, 
crying, loud, hostile

Flat, soft, cold, sad

Body Good tone, relaxed, 
coordinated, stable

Tense, arched back, 
jumpy, hitting, kicking, 
biting, threatening

Slumped, low tone, 
slow moving, minimal 
exploration

Movement Smooth, not too fast 
or slow, responsive

Fast, impulsive Slow to initiate, slow 
moving
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Health and Developmental History

Health and developmental history - complications during pregnancy 
and/or delivery, maternal stress during pregnancy, health challenges during 
the first year, sleep patterns, and temperament, any history of any 
significant stressors, and when challenging behaviors first emerged

M.E.D.S. - screen Media use, physical Exercise, Diet, and Sleep

Physical health factors - hunger, constipation, diarrhea, illness, allergies, 
headaches, prior night’s sleep

Sensory sensitivities and preferences - auditory, visual, touch, 
fragrance, movement
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Behavior Tracking

Tracking Behaviors - Activity, time of day, possible triggers, duration of 
behavior, time to recover
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Social 
Communication

Sensory 
Sensitivity

Depression

Withdrawal

Trauma

Anxiety

Oppositional

Conduct 
Problems

Aggression

Inattention

Hyperactivity
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Assessing Heart Rate Variability (HRV)

Power Spectrum Indices quantify the power of heart rate signals across 
different frequency domains

Very Low Frequency (< 0.04Hz) - elevated VLF associated with chronic 
sympathetic nervous system activation or vagal withdrawal

Low Frequency (0.04-0.15Hz) - high amplitude around 0.1Hz associated 
with strong vagal tone (i.e., “coherence”, self-regulation, flexibility)

High Frequency (0.15-0.4Hz) - reflects parasympathetic activity or 
activation of the vagus nerve during resting state 
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Polyvagal Informed Intervention
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Bottom Up v. Top Down Intervention

Bottom Up - Working with the student’s physiological states of arousal and 
stress below the level of conscious thought

Requires attunement to the students physical and emotional needs

Prioritizes the students neuroception of safety

Top Down - Working with the student’s conceptual or reasoning abilities

Focus shifts to insight and skill building
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Polyvagal informed intervention

Mona Delahooke, Ph.D., proposes a color system for categorizing 
children’s autonomic nervous system state, based on the works of 
Stephen Porges, Ph.D.

Ventral Vagal Pathway (Green) – Individual feels safe, calm, and 
connected. Can engage socially higher level cognitive are on line.

Sympathetic Pathway (Red) – May experience shallow breathing, a 
racing heart, sweating and other signs of physiological arousal that 
manifests in experiences of stress, irritability, anger, rage (i.e., 
mobilization)

61

Polyvagal Informed Intervention

Dorsal Vagal Pathway (Blue) – Occurs in states of extreme threat and 
the body shuts down (e.g., breathing and heart rates decrease, the 
body slows to conserve energy, and an individual withdrawals).

When in red and blue pathways, individual will not benefit from 
cognitive and behavioral based interventions

Cognitive and behavioral approaches may drive the individual further 
down red or blue pathway (i.e., emotional and behavioral reactions 
intensify)

62

Polyvagal Informed Intervention

“Safety IS the treatment”- Dr. Porges

Assess own autonomic state

Assess students autonomic state in the moment

Therapeutic use of self/co-regulation (i.e., not what we say, but how we 
are)

Emphasis on cues of safety, social engagement, and relational joy
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Importance of Self-Care

Must develop caregiver (e.g., parent, teacher, and other helping adults) 
capacity to “hold the container”

Adults must be in a regulated state in order to communicate signs of 
safety to the child

No one can “hold the container” all the time

Important to practice self-care and self-compassion and take time to 
develop own ANS functioning
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Establishing a Sense of Safety

Again, a sense of safety IS the intervention

Environmental modifications should be considered to keep the individual 
within a tolerable level of stress (i.e., can cope without tipping over into 
red or blue pathway).

Interventions always begin with establishing a sense of safety and 
connection and personalized attunement with the individual through cues 
of relational safety (i.e., co-regulation).
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Cues of Safety

Adult must regulate self, knowing this is a transient state

Limit what you say (i.e., s/he may not hear you anyway)

Provide comforting emotional presence and body language

Stay low and move slow

Determine individuals  neuroceptive state (e.g., red pathway).
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Activate Parasympathetic

Determine circumstances that contributed to individual’s distress

Utilize de-escalation or activation strategies (i.e,. bottom-up) depending 
on their state (i.e., red or blue)

Grounding sensory strategies

Breathing exercises

Cool drink of water

Physical movement
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Re-Engagement

Once individual has re-entered the green pathway (i.e., top-down) 
attempt to re-engage in activity, staying within a tolerable level of 
stress

At this point (i.e., green pathway) other cognitive and behavioral 
interventions are more likely to be successful
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Developing ANS Regulation

Eliciting necessary effort and motivation (i.e., desire/need and ability to 
change)

Teaching about the nature of our nervous system

Teaching mindfulness/stillness (slowing automatic reactions in order to 
intentionally respond)

Teaching and practicing specific skills for regulating nervous system
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BASIC Model

Befriend - Learning to compassionately tune in to and shift ANS state

Attend - Attend to and name ANS state, track movement between 
states, and noticing large and more nuanced shifts

Shape - Brining mindful awareness to ANS and utilizing strategies for 
ventral vagal activation (i.e., self-regulation and social engagement)

Integration - Ability to flexibly return to ventral regulation following 
periods of sympathetic activation and dorsal vagal shut down

Connect - Creating safe connections with others
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Eliciting Effort and Motivation

The students personal investment and engagement in change is essential

They must “feel” the need for change, believe they are capable of change, 
and understand connection between your work together and future change

Must understand what they desire (i.e., change future) and draw out 
discrepancy with current experience

Highlight instances when the change has already taken place, to build 
sense of efficacy as well as a path for change
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Teach Polyval States and Functions
Introduce student to Polyvagal states and color system

All states are beneficial (i.e., not good or bad) and provide us with 
information we can use to understand our needs in the moment

Brainstorm examples of green, red, and blue pathways in daily life 
including thoughts, feelings, and sensations

Generate strategies for improving self-regulation when experiencing 
different Polyvagal states

Practice through creative art, play, and movement exercises
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Smart Brain, Wise Heart

Developed by the Institute of HeartMath

Teaches about the ANS in kid friendly 
terms

Draws connection to real world 
experiences of children

Uses engaging videos and activities

Assessments built in to measure 
progress
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Mindfulness Practices

Steadying the mind

Bringing awareness to the body

Makes processing slower and more deliberate

Develop capacity to “respond” rather than “react”

Shown to improve autonomic nervous system regulation (i.e., 
strengthen parasympathetic ‘tone’)
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Surfing the Urge

Noticing and observing the physiological sensations in the body when 
the urge arises

Then, rather than “fighting” the urge, simply observe the rising and 
falling of the urge like a wave (i.e., “surfing” the urge)

When we don’t “fight” or “feed” an urge, it will not last more than 15 
minutes (sometimes dissipating within a couple of minutes)
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Autonomic Nervous System Regulation

Unlike other species, humans have the ability to self-regulate their 
ANS (i.e., activate parasympathetic activity and pump the “vagal 
brake”)

Humans can strengthen their parasympathetic tone in much the same 
way an athlete exercises their muscles

Strengthening vagal tone has been shown to improve sense of 
wellbeing as well as improve social engagement
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Learning to Regulate HRV

Practicing breathing at your “resonant frequency” - 5 second inhalation 
and 5 second exhalation (i.e., 6 breath cycles per minute)- brings 
balance and flexibility to your Autonomic Nervous System (ANS)

Increases HRV and bring HRV into “coherence” (i.e., in sync)

“Coherent” patterns in heart rate variability -consistent pattern of heart 
rate speeding up and slowing down  - associated with flexibility in 
stress response system, synchronization of brain and body, and 
improved neural integration
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HeartMath EmWave and InnerBalance
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Heart Rate Variability Biofeedback

Improved self-regulation

Increased feelings of wellbeing (i.e., decreased anxiety and depression)

Improved social engagement and communication skills

Improved cognitive functioning (e.g., attention, memory, executive skills)

Improved decision making
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The Power of Nature

Nature Deficit Disorder - Richard Louv

Shinrin-Yoku or “Forest Bathing” used in Japan as preventative mental 
health care

Time in nature has been shown to decrease stress levels, and improve 
ANS function, as measured by cortisol levels, EEG’s, fMRI, and skin 
conductance
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Therapeutic Use of Play

Play is a neural exercise - activating both sympathetic arousal (i.e., red) and 
ventral vagal engagement (i.e., green)

Bridges bottom up (i.e., arousal) and top down (i.e., executive 
functions)activation

Characterized by social engagement (e.g., joint attention, back and forth 
communication, theory of mind), feelings of safety, and at times physical 
arousal

Learn more from the Association for Play Therapy - https://www.a4pt.org/
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https://www.a4pt.org/
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https://www.heartmath.org/

https://www.heartmath.com/
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https://www.heartmath.org/
https://www.heartmath.com/


Thank You!

www.thebylundclinic.com

http://techhealthy.org 

Facebook @thebylundclinic

Instagram @thebylundclinic 
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http://www.drjamesbylund.com
http://techhealthy.org

