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Neurological Regulation
Abstract

Modern dog training has long been dominated by operant conditioning techniques that focus on
externally shaping behavior with rewards and punishments. However, emerging evidence in canine
neuroscience and physiology suggests that a deeper biological approach can yield more stable and
healthy behavioral outcomes. This white paper synthesizes current scientific findings on four key
neurobiological pillars of canine development - neuroplasticity and myelination, autonomic nervous
system regulation, neuroendocrine bonding, and cognitive control - to demonstrate why a paradigm
shift is needed. We highlight how myelination and synaptic pruning in the developing puppy brain
underscore the importance of preventing undesirable behaviors from ever forming neural pathways. We
examine the autonomic nervous system (sympathetic vs. parasympathetic) and show that chronic high-
arousal stress states (sympathetic dominance) can harm a dog’s gut, immunity, and lifespan, whereas
fostering parasympathetic “rest-and-digest” tone promotes health and emotional stability. We contrast
the neurochemistry of dopamine-driven arousal versus oxytocin-mediated bonding, explaining how
high-intensity play and excitatory interactions can lead to “arousal addiction” and cortisol spikes, while
calm social contact elevates oxytocin, reducing stress. Finally, we explore cortical inhibition and impulse
control, illustrating how excessive arousal (“limbic hijacking”) suppresses the prefrontal cortex and
impedes learning. Throughout, we connect these biological insights to the “Just Behaving” philosophy of
dog raising, which emphasizes prevention, calm mentorship, low-arousal feedback, and structured
companionship. By moving beyond Skinnerian behaviorism and grounding our methods in canine
neurobiology, we argue that “Just Behaving” is not just a training style but a biological necessity for
developing well-balanced, resilient dogs.

Introduction: Beyond Behaviorism - Recognizing the Biological
Dog

Traditional dog training models, largely inspired by B.F. Skinner’s behaviorism, view the dog as a black
box whose behavior can be molded solely through external stimuli (rewards and punishments). In this
operant conditioning paradigm, internal processes - the pup’s developing brain, stress levels, or
emotional states — are often ignored. Skinner himself famously asserted, “We don’t need to learn about
the brain, we have operant conditioning,” dismissing the role of neurobiology in learning. The modern
pet training industry, with its heavy focus on treat-based reward loops and corrective techniques, has
largely inherited this perspective. While operant methods can certainly produce obedience, they often
fail to address the organism behind the behavior - the puppy’s neurological development and
physiological well-being. This limitation is increasingly apparent: for example, punishment-based
interventions may suppress an unwanted behavior temporarily, but they do not erase the underlying
neural pathways. Once the external control is removed, the behavior can resurface (“suppressed, not
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forgotten”), often accompanied by side-effects like fear or aggression. Likewise, over-reliance on
continuous treats can create reward dependency and a dog who performs only when a carrot (or cookie)
is dangling in front of them. Such techniques may manage behaviors, but they do not necessarily
produce a calm, well-adjusted dog at the biological level.

By contrast, mounting scientific evidence urges us to view dog behavior through a biological lens. A
puppy is not just a bundle of behaviors to be conditioned; it is a developing mammal with a complex
nervous system that is rapidly maturing, a hormonal milieu responding to its environment, and a brain
building or pruning neural connections based on experience. How we raise and interact with a puppy
literally sculpts its brain architecture and body chemistry. For instance, chronic stress during
development can alter neural pathways and even shorten a dog’s lifespan. Conversely, positive social
bonding experiences can strengthen pro-social neural circuits via oxytocin release. These insights signal
that training cannot be divorced from biology: a method that disregards the dog’s neurophysiological
state may achieve surface compliance at the cost of underlying stability and health.

The “Just Behaving” philosophy directly addresses this gap by aligning dog-rearing practices with the
dog’s natural neurobiology. It challenges the conventional excitement- and treat-driven training
programs, instead prioritizing neurological regulation: ensuring the puppy’s developing brain wires itself
correctly (through prevention of unwanted behaviors and mentorship in desirable ones), maintaining
the dog’s autonomic balance toward calm (parasympathetic dominance), and fostering a bond based on
low-arousal trust and communication (oxytocin-mediated), rather than high-arousal stimulation. In the
sections that follow, we delve into the scientific foundations of four major pillars:
¢ The Physiology of Prevention: how early neural development (myelination, synaptic pruning)
validates preventing unwanted behaviors rather than correcting them after the fact.
¢ The Autonomic Imperative: why cultivating parasympathetic tone (“calmness”) is crucial for a
dog’s health and stability, in contrast to chronic sympathetic arousal.
¢ The Endocrinology of Arousal: how different neurochemicals underlie training interactions -
dopamine/adrenaline for excitement versus oxytocin/endorphins for bonding - and why a calm
bonding approach outperforms high-arousal play in producing a well-adjusted companion.
¢ Cognitive Control and Learning: how a dog’s limbic system and prefrontal cortex are affected by
stress and arousal, and why low-intensity, “indirect” corrections paired with structured leadership
keep the brain’s learning centers online, whereas yelling or harsh corrections can backfire by
triggering fight-or-flight responses.

By integrating findings from neuroscience, physiology, and ethology, we aim to demonstrate that “just
behaving” (i.e., raising a dog to naturally make good choices) is best achieved by working with the dog’s
biology, not against it. This evidence-based approach speaks the language of veterinarians and
scientists - cortisol, HPA axis, myelination, etc. - reaffirming that humane, calm mentorship is not only a
philosophically gentle method, but a scientifically sound strategy rooted in canine biology.

The Physiology of Prevention: Myelination, Pruning, and the
Case for Early Intervention

One of the core tenets of the Just Behaving approach is prevention: guiding puppies so they never learn
undesirable behaviors in the first place, rather than allowing bad habits to form and attempting to “un-
train” them later. This philosophy finds robust support in developmental neurobiology. In the early
months of life, a puppy’s brain is undergoing explosive growth and structural change, laying down neural
wiring at a blistering pace. By just six weeks of age - around the time many puppies go to new homes -
the puppy’s brain has already reached about 70% of its adult size. This rapid brain growth reflects the
proliferation of neural connections and the process of myelination, in which neural pathways are
insulated with fatty sheaths (myelin) to increase signal speed and strength. During the neonatal and
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socialization period (roughly 0-12 weeks), key brain structures in dogs are progressively myelinated.
Neuroimaging studies show, for example, that the canine brain’s white matter (myelinated axons)
transitions to an adult-like state by around 3 to 4 months of age, with major tracts such as the corpus
callosum attaining full myelination by ~8-16 weeks. By 8 weeks, many subcortical pathways have
organized into dense, myelin-rich fibers, and by 12 weeks the puppy’s brain structure appears much
closer to that of an adult dog. In short, the first few months are the critical window when repeated
behaviors and experiences are literally wiring the brain’s circuitry. Neurons that get activated together
frequently will develop faster transmission lines between them (thicker myelin), whereas connections
that lie dormant may remain weak or get eliminated. This is encapsulated in the adage from
neuroscience: “neurons that fire together, wire together.” Through the Hebbian mechanism of plasticity,
patterns of neural activation become physically engrained in the brain.

Accompanying myelination is the process of synaptogenesis followed by synaptic pruning. Early in life,
the brain forms a surplus of synapses (connections between neurons) - in humans, an explosion of
synapse formation occurs in infancy and toddlerhood, and although detailed data on puppies is limited,
a similar phenomenon is inferred during the 3-12 week period when puppies are like little “sponges” of
learning. After this surge, the brain starts to prune away unused or redundant synapses to streamline
neural networks. This pruning follows a clear principle: “use it or lose it.” Synapses that are frequently
engaged and useful are maintained and strengthened, while those that are rarely used are tagged as
expendable and are eliminated. In other words, every experience a puppy has (or doesn’t have) is
guiding which neural connections survive the developmental pruning phase. Active pathways get
myelinated and preserved; inactive ones wither. As one medical reference on neurodevelopment puts it,
“constant stimulation causes synapses to grow and become permanent. But if a child (or puppy) receives
little stimulation [for a given potential behavior], the brain will keep fewer of those connections”. By
adolescence, much of this refinement has occurred, and the overall number of synapses stabilizes at
adult levels, reflecting the “selected” circuits that were consistently used during the juvenile period.

The implication for behavior is profound: if an undesirable behavior is never allowed to occur during the
critical formative months, the neural pathway underlying that behavior may never fully develop. The
puppy that never has the chance to rehearse jumping on people, for instance, will not have a strongly
myelinated “jump-on-guests” circuit entrenched in its motor cortex or limbic system. Those synapses
might simply be pruned away as irrelevant. In contrast, a puppy who is permitted to jump up repeatedly
(because it’s “cute” or not addressed early) is actively strengthening a network for that behavior. Even if
the owner later decides to correct or train it out, the neural pathway for jumping is already physically in
place, wrapped in myelin and readily accessible for the dog — a highway built in the brain. At that point,
training “not to jump” often means trying to inhibit or override that well-established circuit, rather than
simply preventing its construction.

To use an analogy: it is easier to guide the building of a city with well-planned roads (desired behaviors)
and not build a highway to a bad neighborhood at all, than it is to build the highway and then attempt to
close or demolish it later. Behavioral neuroscience confirms that learned habits leave lasting neural
traces; they are not erased when we stop them, only masked. Indeed, behavioral psychologists
acknowledge that when we use punishment to stop a behavior, the behavior is suppressed, not erased,
and can reappear when conditions change. This aligns with the neural reality — the synaptic “road” for
that behavior still exists in the brain. The Just Behaving methodology takes advantage of this by front-
loading prevention: by gently interrupting or redirecting unwanted actions the very first time they
emerge (or managing the environment so they don’t occur at all), we prevent the puppy from
repeatedly firing those neurons together. No repetition, no wiring - or at least far less wiring. Over time,
those unused synapses are likely to be pruned, meaning the puppy literally loses the neural inclination
to perform the bad behavior.

Consider a practical example: jumping up on people. In a mainstream approach, an owner might ignore

the puppy’s jumping for a while or even encourage it in play, only to later use corrections or alternative
commands (like “sit”) to mitigate it. During that initial period, the puppy’s brain is forming a robust
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connection that “jumping = greet people/get attention,” which becomes a myelinated habit loop. A Just
Behaving approach, however, would from day one calmly prevent the jump - e.g. stepping into the
puppy’s space or gently placing it back on the floor with a discouraging tone - so the puppy never
successfully practices the jump. The neural circuit for jumping remains weak or unmyelinated due to
disuse. The puppy instead practices keeping four paws on the ground to greet, strengthening that polite
greeting circuit. From a neuroscientific view, the puppy raised with prevention has a brain that simply
does not strongly link excitement with leaping on humans; there is no well-trodden neural highway to
later barricade. In contrast, the “allow then fix” puppy must fight an internal wiring that urges it to jump
whenever excited. This aligns with Edelman’s theory of Neural Darwinism, where neural “selection”
favors frequently used circuits (“neurons that fire together, wire together”) and prunes away others. By
controlling what gets to fire in puppyhood, we are literally shaping which neural groups survive.
Moreover, prevention avoids the emotional and physiological side-effects that often accompany
corrective training after the fact. Harsh punishment deployed to suppress a behavior can induce stress
or fear, which themselves can interfere with learning and damage trust. The prevention approach, on
the other hand, relies on low-level, calm interventions (blocking, redirecting, or using another dog or the
environment to provide feedback) before the puppy’s arousal escalates. This is analogous to a mother
dog nudging a pup or a well-socialized adult dog giving a youngster “the look” to stop a misbehavior - it’s
informative, not traumatic. Neurologically, this means the puppy isn’t experiencing surges of cortisol or
panic associated with a sudden loud “No!” or leash jerk; instead, it experiences a mild social
consequence and quickly shifts to a more appropriate behavior, staying in a relatively calm mental state.
Learning in a calm state leads to better retention and healthier neural development than learning under
fear or stress, a point we will revisit in the section on cognitive control.

In summary, the biology of the developing canine brain strongly supports a prevention-first training
strategy. During the narrow window when myelination and synaptic selection are in progress, every
repetition of an action counts. By proactively preventing unwanted behaviors from being rehearsed, we
are capitalizing on “use it or lose it” neural economics - effectively letting the undesirable circuits wither
from disuse. What remains (and is reinforced) are the behaviors we do allow and encourage, which
become the dog’s default habits. This neuroscientific perspective validates the Just Behaving pillar of
Prevention: it is far more efficient and kind to build the right neural pathways from the start than to
reroute established ones later. A puppy whose brain has been molded through guided prevention will
naturally “just behave” as an adult, not because it fears consequences or expects treats, but because its
neural wiring favors the good behaviors as the path of least resistance.

The Autonomic Imperative: Parasympathetic Tone as the Key
to Canine Stability

Behavior does not arise in a vacuum; it is deeply influenced by the dog’s physiological state, particularly
the balance of its autonomic nervous system (ANS). The ANS has two primary branches with opposing
functions - the sympathetic nervous system (SNS), which triggers arousal and the “fight-or-flight” stress
response, and the parasympathetic nervous system (PNS), which promotes “rest-and-digest” functions,
relaxation, and healing. A central thesis of the Just Behaving philosophy is that a dog whose baseline
leans toward parasympathetic dominance (i.e. is generally calm, with a robust “vagal tone”) will be
healthier, more resilient, and behaviorally more stable than a dog chronically pushed into sympathetic
overdrive. Modern dog training often inadvertently keeps dogs in states of high arousal — through
incessant excitement, rapid-fire play, or constant command-and-reward sequences - which can tip the
autonomic balance toward the sympathetic side. In contrast, structured calmness - think of quiet
companionship, “boring” walks without frenzy, and relaxation on cue - acts as a manual override to
engage the parasympathetic system. Science strongly supports that making calm the default state is not
only psychologically beneficial but physiologically protective for dogs.
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Chronic Sympathetic Activation and its Dangers: The sympathetic response evolved to save an animal’s
life in short bursts (e.g., escaping a predator). It was never meant to be “on” all the time. When a dog is
in a high arousal state - whether due to fear, excitement, or exertion - the SNS floods the body with
adrenaline (epinephrine) and triggers the release of stress hormones like cortisol via the HPA
(hypothalamic-pituitary-adrenal) axis. In the short term, these chemicals increase heart rate, blood
pressure, and blood sugar, and suppress non-urgent functions (like digestion and immunity) to prioritize
immediate survival. However, if a dog remains in this physiological state for long periods or repeatedly
without full recovery, the ongoing cortisol and sympathetic drive begin to wreak havoc on health.
Research in companion dogs has shown that chronic stress leads to immune suppression, leaving the dog
more susceptible to infections and illnesses. Veterinarians often note that anxious, chronically stressed
dogs tend to have more frequent gastrointestinal upsets, dermatological issues, or recurrent infections.
This is no coincidence: stress diverts energy away from the gut (causing problems like stress-related
diarrhea or poor digestion) and impairs immune surveillance. Indeed, prolonged stress in dogs can
precipitate digestive disturbances (e.g. stress colitis, vomiting, altered bowel movements), as the normal
gut motility and enzyme secretion are disrupted by stress hormones. Over time, stress can even
contribute to chronic conditions such as cardiovascular strain or metabolic imbalances. One review
noted that “prolonged exposure to cortisol can lead to a number of health problems” in dogs, from heart
issues to a greater risk of diabetes and obesity. In extreme cases, chronic anxiety and fear have been
statistically linked to shorter lifespans in dogs - a large study found that dogs with severe fear (especially
fear of strangers) tended to die at younger ages than their more easygoing counterparts. The
mechanism is likely similar to humans: relentless stress hormones wear down organs and accelerate
aging. As one psychologist summarized from the canine data, “the findings indicate that fear... is related
to shortened lifespan” in pet dogs.

The impact on the gut is particularly intriguing, as we now understand the gut-brain axis plays a role in
behavior. Dogs under chronic sympathetic activation often develop imbalances in their gut microbiome.
Stress can alter the composition of gut bacteria, which in turn can affect mood-regulating
neurotransmitters. For example, beneficial microbes that produce calming compounds (like certain
short-chain fatty acids or tryptophan metabolites) may diminish, potentially feeding into a loop of
anxiety. Conversely, a healthier, calmer dog tends to have a more balanced microbiome. Veterinary
behaviorists have started to acknowledge this link, advising that one way to help anxious dogs is by
managing their diet and stress to support gut healthcattledogpublishing.comcattledogpublishing.com. In
summary, a chronically stressed dog is often an unhealthy dog - immune-compromised, tummy in knots,
and on edge behaviorally.

From a behavioral standpoint, a dog stuck in sympathetic overdrive is also the dog who cannot settle,
cannot listen, and overreacts to minor stimuli. Physiologically, a sympathetically aroused dog has an
elevated heart rate and blood pressure, panting, dilated pupils, and often poor impulse control. The
body is primed to do something, anything, whether that’s chasing a ball relentlessly or barking at the
mailman. Trainers sometimes refer to these as “adrenaline junkie” dogs - canines who have been
inadvertently conditioned to live in a perpetual state of excitement. For example, a dog that plays
intensive fetch for an hour every day may start to need that adrenaline rush; its baseline cortisol
remains high even outside of play. A canine behaviorist, Sindhoor Pangal, points out that repetitive high-
energy exercise (like endless ball throwing) can push a dog’s adrenaline so high that cortisol is
chronically released, noting cases where “adrenaline in dogs is known to have remained in circulation for
seven days and cortisol for up to 40 days” after sustained arousal events. In effect, the dog never fully
comes down from the physiological “high” before the next stimulation hits. Sara Reusche, a professional
trainer specializing in reactive dogs, observes that “highly aroused dogs... are extremely stressed dogs.”
She describes such dogs as having “fast heart rate and respiration and poor impulse control” and often
becoming hypervigilant or reactive. In this state, learning new things or making good decisions is
immensely difficult (a topic we’ll explore in Cognitive Control). The key point is that chronic sympathetic
activation creates a feedback loop of stress and reactivity: the body’s stress fuels jittery behavior, which
in turn can lead to more stress (for both dog and owner). Breaking that cycle requires deliberately
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cultivating the opposite state.

Parasympathetic Activation and the Power of Calm: The parasympathetic nervous system, chiefly
orchestrated by the vagus nerve, promotes relaxation, digestion, and recovery. When the PNS is
engaged, heart rate and breathing slow down, blood pressure lowers, and the body directs blood flow to
the digestive tract and other maintenance activities. This is the state in which healing happens and
energy is stored. Encouragingly, it’s also the state in which an animal (or human) is most receptive to
social connection and learning. Polyvagal theory, developed by Dr. Stephen Porges, highlights a special
facet of the vagal system often called the “social engagement system,” which links a healthy vagal tone
(parasympathetic activity via the ventral vagal complex) to feelings of safety and the ability to socially
bond and communicate. When a dog feels safe and calm, the ventral vagal pathways are active: the
dog’s body is relaxed, tail and facial muscles convey softness, and the dog is emotionally “available” to
engage or learn. We intuitively know this - a calm dog can focus and observe its environment without
panic, whereas an anxious or overly excited dog cannot. Physiologically, a dog with good
parasympathetic tone will have a lower resting heart rate and quicker recovery from stress. Such a dog
is less likely to overreact to triggers, because its baseline state is one of equilibrium.

The Just Behaving approach emphasizes routines that build parasympathetic tone. Practices like
“structured companionship” - where the dog accompanies the owner in daily life in a low-key way,
without constant stimulation - or “boring walks” - outings that focus on sniffing, strolling, and simply
being outdoors rather than intense fetch or high-speed dog park play - are designed to normalize calm
behavior. Far from depriving the dog, these calm interactions actually condition the dog’s nervous
system to find safety and contentment in tranquility. Over time, the dog’s ANS learns that not being in
adrenaline mode is normal and pleasant. We essentially reinforce rest as a behavior. For instance, a Just
Behaving household might have an evening routine where the family sits quietly reading or watching TV
with the puppy on a bed or mat nearby, perhaps practicing a long down-stay or simply chewing a toy.
There is minimal talk in squeaky baby voices, no sudden roughhousing - just quiet presence. The puppy,
in that moment, experiences the parasympathetic surge of relaxation (maybe even dozing off). This isn’t
just nice in theory - it has measurable effects. Gentle, calm interactions cause the dog’s body to release
soothing neurohormones (like oxytocin and endorphins, which we detail in the next section) that
counteract cortisol and promote a sense of well-being. In dogs, as in humans, petting, gentle touch, and
calm voices can activate the PNS. Heart rate variability (a proxy for vagal tone) improves when a dog is
calmly being stroked by a familiar person, indicating a shift toward parasympathetic dominance.
Moreover, engaging the dog’s natural behaviors that align with relaxation can manually toggle the
parasympathetic response. A prime example is sniffing. Allowing a dog to sniff on walks (versus
marching at a heel the whole time) is more than just “letting them be a dog” - sniffing actually has a
calming, parasympathetic effect. Nosework or scatter-feeding games tap into this: when a dog sniffs
around for treats in the grass (“find it!”), you will often observe their body language loosen up and their
breathing slow. Trainers report that integrating sniffing breaks can bring an overstimulated dog back
down to a calmer state (this corresponds with what the Oakland dog trainer described - sniffing helps
shift the dog from sympathetic to parasympathetic mode by engaging a natural foraging behavior that
requires focus but not frenzy). The “find it” game is thus both enrichment and a reset button for the
nervous system.

Another parasympathetic activator is chewing or licking (hence the popularity of giving an anxious dog a
long-lasting chew or a frozen Kong toy - these actions are self-soothing and encourage the dog to lie
down and focus quietly, activating rest/digest mechanisms). Structured nap times and ensuring the
puppy gets enough sleep are also critical; a sleep-deprived dog, much like a person, is more prone to
stress and emotional volatility. By prioritizing calm and rest, we set the dog’s “normal” at a low arousal
level, so that spikes in adrenaline become rare and brief, not chronic.

Health and Longevity Benefits: The payoffs of a parasympathetic-oriented lifestyle show up in tangible
health metrics. A dog that spends more time in “rest and digest” will digest food better (leading to fewer
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gastrointestinal issues and better nutrient absorption). Immune function is maintained, meaning such
dogs may have stronger resistance to diseases and even better responses to vaccines or recovery from
injury (some studies in other species have shown that stress can blunt vaccine effectiveness and slow
wound healing; it’s reasonable to extrapolate similar effects in dogs). There is also evidence that
reducing anxiety and increasing enrichment can lengthen a dog’s life. One remarkable dataset noted
that among dogs of the same breed, those with lower fear and anxiety lived significantly longer on
average than those with high fear, even when controlling for size and other factors. Lower stress likely
means less wear on the heart and other organs over time.

Furthermore, by keeping the dog in a calmer state, we indirectly reduce the incidence of behaviors that
cause physical harm. For example, a dog who is calm on walks is less likely to suddenly bolt or lunge and
injure itself or the owner. A dog that isn’t constantly chasing a ball at top speed is less prone to joint
injuries or torn ligaments (veterinary rehabilitation experts have started cautioning against too much
high-impact fetch for this reason). And notably, a dog that is not habitually stressed is far less likely to
develop stress-related behavioral problems (like compulsive licking, tail-chasing, or chronic barking) that
themselves can create health issues (e.g., lick granulomas or strained vocal cords).

In sum, the autonomic balance is a foundational pillar of canine well-being. A training and rearing
approach that intentionally fosters parasympathetic, relaxed states — as Just Behaving’s “Calmness”
pillar advocates - will produce a dog that is physiologically resilient and psychologically steady. It is not
an overstatement to say that calmness is the true baseline of a stable dog. The goal is a dog who can
spend the majority of its life in a contented, low-arousal mode, and only briefly spike into high arousal
when truly necessary (and even then, recover quickly). By contrast, a dog conditioned to be in perpetual
motion or excitement is like an engine red-lining all day - eventually, something will blow. The science of
stress and health in dogs validates that promoting calm (parasympathetic tone) is not just about having
a “well-behaved” dog - it is about having a healthy, long-lived companion. Training methods that chase
constant excitement or overstimulation, even if well-intentioned for “fun,” can inadvertently trap a dog
in a physiologically stressed existence. The Just Behaving philosophy’s insistence on structured
relaxation, low drama, and steady routines directly counters this, giving the dog’s nervous system the
stability it craves. A dog that knows how to relax is a dog that can truly thrive.

The Endocrinology of Arousal: Dopamine vs. Oxytocin in the
Human-Canine Bond

Not all “happiness” in dogs is created equal. There are different neurochemical pathways to
engagement and reward, and they have very different effects on a dog’s behavior and relationship with
humans. Broadly speaking, we can distinguish between the dopamine/adrenaline circuit - which drives
excitement, reward-seeking, and arousal - and the oxytocin/endorphin circuit - which promotes
bonding, trust, and relaxation. Modern training and play styles often emphasize the former: high-
pitched praise, rapid treat dispensing, squeaky toys, games of chase and tug. These certainly can make a
dog excited and motivated in the moment, largely by tapping into dopamine-driven anticipation and
bursts of adrenaline. However, an overemphasis on this excitatory circuit can lead to what might be
called “arousal addiction” - the dog comes to crave the stimulation and becomes overly wired, even to
the point of stress. In contrast, the Just Behaving approach leans into the latter pathway: calm voices,
gentle stroking, and low-intensity interactive routines that boost oxytocin (the “bonding hormone”) and
endogenous opioids (the body’s natural soothing chemicals). This fosters deep social attachment and a
sense of safety, rather than frenzied excitement. Understanding the hormonal underpinnings of these
approaches sheds light on why “no high-pitched voices, no rough play” is more than an arbitrary rule -
it’s biochemically strategic.

Dopamine and the Seeking Circuit: Dopamine is often dubbed the “reward” or “pleasure”
neurotransmitter, but more accurately it’s about wanting and seeking. When a dog hears the squeak of
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a ball or the excited “Who’s a good boy?!” in a high tone, its midbrain dopaminergic neurons fire in
expectation of something fun or novel. This dopamine surge creates a feeling of eager anticipation and
motivates the dog to pursue whatever caused it (chase the ball, focus on the handler). Adrenaline
(epinephrine) and its cousin norepinephrine are also released during vigorous play or intense training,
heightening physical arousal - the heart pumps faster, muscles primed for action. In the context of dog-
human interaction, this corresponds to the kinds of activities that make dogs bounce off the walls with
excitement: squealing voices, erratic fast movements, games like tug-of-war or fetch. These activities
engage what neuroscientist Jaak Panksepp identified as the “SEEKING” system - an evolutionarily
ancient pathway that compels animals to explore and chase rewards. It’s driven largely by dopamine
and is associated with high arousal, enthusiasm, and sometimes frustration if the reward is delayed.
When used sparingly and appropriately, tapping into the seeking system can be enjoyable for dogs. A
rousing game of tug or a thrilling agility run can be a healthy outlet. However, problems arise when dogs
are constantly kept in this high arousal state as their main form of engagement. Let’s take fetch as a case
study. Many dogs love fetch beyond all reason — they become obsessive “ball addicts.” Neurologically,
each successful fetch (ball is thrown, dog chases, dog grabs it) triggers a burst of dopamine, reinforcing
the cycle. The dog begins to live for that next throw, to the point where some will forego rest, water,
even injury, just to keep chasing. Physiologically, as discussed earlier, repetitive fetch can keep stress
hormones elevated. Trainers have noted that “fetch increases cortisol levels, and may lead to frantic
behavior and a lack of impulse control”. The dog may appear “happy” in the sense of being excited, but
an over-focus on this kind of play can produce a dog who is never satisfied, always restless - because
dopamine’s job is not to soothe, but to stimulate wanting more. It’s the same reason humans can get
addicted to slot machines or video games; these activities create dopamine loops that are hard to break.
In dogs, an “arousal-addicted” dog might be the one that cannot relax even after playtime, or constantly
demands attention and activity from their owner, having lost the ability to self-soothe. Such dogs might
pace, bark for play, or become destructive when bored - they are essentially seeking a dopamine hit to
feel normal.

Furthermore, high-pitched voices and erratic movements from humans can inadvertently signal to a
dog’s brain that something exciting or unusual is happening. Dogs have been shown to attune to the
tone of human voice; high-pitched, sing-song tones tend to excite them, while low, even tones are more
calming. One reason is that puppies and many social animals use high-pitched vocalizations (yips,
squeals) during play or when soliciting attention, so a high human voice can be interpreted as an
invitation to heightened activity. If an owner always interacts with their dog in an animated, squeaky
tone (“Oh my goodness, hiiii baby!!”), the dog may spin up into overexcitement, jumping, nipping, or
racing around. In contrast, a calm “Good dog, hello” in a gentle baritone often keeps the greeting
composed. Pitch and energy matter: a study on canine responses to vocal tones confirmed that high-
pitched sounds are associated with happiness/excitement and can stimulate dogs to be more energetic,
whereas lower-pitched sounds tend to signal seriousness or calm. The Just Behaving rule of avoiding
high-pitched voices is directly in line with these findings - it prevents inadvertently cueing the dog to
amp up.

Now, consider tug-of-war or rough wrestling play. These activities can be fun in moderation and under
control, but if done frequently with a young, impressionable dog, they may activate the dog’s prey drive
and adrenalize it to the point of losing control. The dog’s amygdala (emotion/fear center) and
hypothalamus may start releasing corticotropin-releasing hormone (CRH) if the excitement tips toward
stress, leading to cortisol release if the dog becomes overly frustrated or aroused. Many a pet owner has
experienced a play session that went a little too far - the dog becomes wild-eyed, maybe nips too hard,
and has trouble settling down after. That is a sign the HPA axis (stress response) got tripped alongside
the play circuits. In some cases, rough play, especially involving high-pitched human squeals or rapid
movements, can blur the lines between play and predation for the dog. The puppy biting at hands or
clothes during excited play is not “being aggressive” in a moral sense, but its neurochemistry (dopamine,
adrenaline) is driving it to grab and bite as if chasing prey, and its cortex is not fully in control in that
moment. By avoiding overly rough play and frenetic games, Just Behaving seeks to avoid lighting that
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fuse altogether, instead engaging the dog in ways that keep arousal at moderate levels.

Oxytocin and the Bonding Circuit: Oxytocin is a hormone and neuropeptide often associated with love,
trust, and social bonding. It’s famously involved in mother-infant bonding, released during nursing and
gentle physical contact. Importantly for our purposes, oxytocin is a two-way street in human-dog
interactions —it’s released in both dogs and owners during positive, calm interactions. A landmark 2015
study showed that when dogs and their owners gaze into each other’s eyes in a relaxed, affectionate
context, oxytocin levels rise significantly in both species, creating a positive feedback loop that deepens
their bond. This “oxytocin gaze loop” suggests that the simple act of sharing calm, loving attention (like a
dog gazing at a gentle owner and vice versa) biologically reinforces attachment akin to a parent-child
bond. Petting a dog has a similar effect: interactions involving soft petting and talking have been shown
to increase oxytocin in dogs and also lower cortisol, at least in the human, and sometimes in the dog
depending on the context. One study noted that dog-owner interaction resulted in increasing oxytocin
levels in both owners and dogs, and concomitantly, the owners’ cortisol (stress hormone) went down.
Although in that particular study the dogs’ cortisol went up slightly (possibly due to excitement of the
test setting), numerous others have found that calmly petting and engaging with a dog tends to have
anti-stress effects: heart rate and cortisol tend to decrease, and the dog often transitions into relaxed
postures.

Oxytocin and the related endorphins (the body’s natural opioids, released during pleasant touch and
social warmth) create a sense of contentment and security. When a dog gets an oxytocin boost, it
facilitates pro-social behaviors - the dog may seek more contact, show relaxed body language, and its
aggression or fear responses are typically inhibited. Oxytocin is sometimes called the “anti-stress”
hormone because it can dampen the reactivity of the amygdala and reduce anxiety. In practical terms, a
dog that has a strong oxytocin bond with its owner is likely to be more resilient to stress (since the
presence of the owner itself becomes a safety cue that releases oxytocin), and also more attentive to
the owner’s subtle communications. The dog isn’t just working for a treat; it feels a social drive to
synchronize with its trusted human.

The Just Behaving approach’s emphasis on quiet praise, low tones, slow petting, and calm presence is
engineered to maximize this oxytocin-mediated bonding. Instead of “psyching the dog up” with
clapping, squeaky praise, or exciting tricks, a Just Behaving owner might calmly invite the dog over for a
chest rub, or simply sit beside the dog after it has followed a household rule correctly, using soothing
voice to acknowledge it. This approach aligns with how dogs naturally bond with each other and
humans. Think of a moment when a dog rests its head on your lap and you gently stroke its ears - that
warmth and trust you both feel is oxytocin at work. Those moments, repeated over time, create a dog
who is bonded to you not through the expectation of the next cookie or game, but through genuine
affection and a sense of emotional security. It has been suggested that mutual oxytocin release during
positive interactions was a driving force in dog domestication - it literally “hijacked” the maternal
bonding system to tie humans and dogs together. By leveraging this in training and daily life, we
strengthen the relationship in a way that pure operant conditioning cannot.

Calm vs. High Arousal: Different Learning and Addiction Profiles: Another way to view it is through the
concept of “high-arousal rewards” versus “low-arousal rewards.” A piece of food delivered with
excitement is a high-arousal reward; a piece of food delivered with a calm “good dog” and a pat is a
lower-arousal reward (though food itself can spark dopamine, the context matters). Social reward
(praise, petting) can be either high- or low-arousal depending on delivery. The risk with leaning heavily
on high-arousal rewards (lots of excitement and play as reward) is that the dog can become overly
dependent on external stimulation to behave, and might escalate in anticipation. We see this in dogs
that get over-stimulated in training class because they’ve been revved up with rapid-fire treats and baby
talk - they may start jumping or barking for more because they are actually a bit over-motivated
(dopamine overload). On the flip side, a dog motivated in a low-arousal way - for example, working to
earn a calm rub behind the ears and a piece of kibble - stays emotionally centered and can transition
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back to a relaxed baseline immediately after the reward. There is no “crash” or lingering thirst for more
excitement.

In the extreme, one could say high-arousal interactions risk creating an adrenaline junkie dog, whereas
low-arousal interactions create an oxytocin junkie dog (in the best sense of the term). The adrenaline
junkie dog might constantly seek the next thrill and be difficult to satiate or control; the oxytocin-
oriented dog seeks out companionship and gentle guidance, which is exactly what we want in a family
pet. Neurologically, repeated adrenaline surges can desensitize the dog’s system over time, requiring
even more stimulation to get the same excitement (a bit like tolerance). With oxytocin, however, it’s not
about intensity but consistency - the more consistently safe and loved a dog feels, the more it trusts and
relaxes.

Applying “No High-Pitched Voices, No Rough Play”: This rule in Just Behaving is essentially a shorthand
to caregivers: modulate your own behavior to keep the dog’s arousal in check and favor bonding
chemistry over frenetic chemistry. Practically, this means when you come home from work, you don’t
fling the door open and shriek in a baby voice at your pup, winding it into a tornado of jumping. Instead,
you enter calmly, greet the dog with a normal voice (“Hello, buddy.”), perhaps wait for it to sit or at least
not bowl you over, then give calm affection. The result is a dog that might wag and be happy but isn’t
out of control - it has learned that greetings are a time of calm happiness, not mania. Likewise, play
sessions in a Just Behaving regimen might involve controlled tug (if at all), always with rules and pauses,
or better yet, scent games, slow fetch (one or two throws, then done), or social play with other dogs
who are polite. High-octane games are limited and not the default every-day activity. And notably,
owners avoid inciting the dog into a frenzy just for fun - no teasing the dog relentlessly, no laser-pointer
chaos (which can create OCD-like behavior), no encouraging it to chase your kids around the yard in wild
abandon. Instead, play is structured, with frequent resets to a calm state.

From a hormonal view, this ensures that while the dog certainly experiences some dopamine from play
and training (which is fine), it is balanced with plenty of oxytocin from calm interactions. The dog’s brain
thus isn’t skewed toward one extreme. It can still experience joy and excitement - Just Behaving does
not mean a dog never plays or acts goofy - but those episodes are context-specific and not the primary
basis of the relationship.

Evidence and Anecdotes: Some scientific observations bolster this strategy. For instance, one
experiment measured dogs’ hormone levels when owners either spoke in a high-pitched, excited voice
or a normal voice. The dogs exposed to “baby-talk” tones showed more signs of arousal and,
interestingly, some studies of dogs hearing human infant cries (a high-pitched distress sound) found that
dogs’ cortisol spiked, suggesting certain high-pitched sounds can even induce stress or concern. This
implies that not all excitement is positive - it can border into stress. On the flip side, a study in Frontiers
in Psychology found that positive social interactions with owners increased oxytocin and sometimes even
suppressed cortisol in dogs, as mentioned. Another study found that after a gentle interaction session,
dogs showed behaviors indicative of relaxation and attachment, and their owners did too (like more eye
contact, affectionate gestures). These subtle, low-arousal bonding moments are the ones that glue
human and dog together in a mutually trusting partnership.

Behaviorally, a dog trained with a reliance on dopamine (e.g., only works for treat or toy excitement)
might obey commands flawlessly in a controlled setting but still have trouble settling or behaving when
not actively being stimulated. By contrast, a dog raised with an oxytocin-centric approach tends to have
an “off-switch” - it has been reinforced for calm being, not just active doing. This is often reported by
owners who switch to a calmer style of engagement: their dogs begin to just hang out calmly in the
evenings rather than pacing for activity, and they become more attuned to the owner’s subtle cues
(because the relationship is less about external rewards and more about two-way communication).

In conclusion, the neuroendocrine perspective clarifies why calm, controlled engagement builds a better
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dog. High-arousal, dopamine-fueled activities in excess can lead to an unbalanced, overstimulated
companion who is chemically primed for excitement over connection. By minimizing shrill voices and
chaotic play, we avoid sending the dog’s reward system into overdrive. Instead, by maximizing gentle
contact and calm communication, we tap into the oxytocin-mediated bonding system that evolution
endowed dogs with to live harmoniously with humans. The result is a dog who is addicted to its owner’s
calm presence, not just the treats or thrills the owner provides. It will seek guidance and affection, not
incessant stimulation. As a practical matter, this means a dog less prone to hyperactivity, attention-
seeking mischief, or “high as a kite” behavior - because its brain isn’t constantly chasing the next
adrenaline hit. It also means a dog that, when faced with stress, looks to its human for reassurance (a
reflection of a strong oxytocin bond) rather than either spiraling out or ignoring the human in favor of
the environment. Thus, the Just Behaving principle of fostering bonding over excitement is not only
about avoiding chaos; it’s about harnessing the biochemistry of love and attachment to create a dog
that is emotionally fulfilled and securely behaved. In our training toolset, oxytocin is as important as
dopamine - perhaps more so for a family companion - and it’s cultivated by those quiet, trust-building
choices we make in our interactions every day.

Cognitive Control: Limbic Reactivity, Cortical Inhibition, and
the Value of Low-Arousal Leadership

The final pillar to examine is how a dog’s brain state during learning or correction influences its ability to
absorb lessons. In moments of high arousal - whether due to excitement or fear - a dog’s limbic system
(the emotional brain, including structures like the amygdala) can override the prefrontal cortex (the
executive function center responsible for impulse control, focus, and decision-making). This
phenomenon, often termed an “amygdala hijack” or here as cortical inhibition, means that when a dog
is “over threshold” emotionally, its capacity for self-control and learning new information is greatly
diminished. In essence, the brain’s braking system (prefrontal cortex) fails when the emotional
accelerator (limbic system) is floored. For dog training, this has clear implications: yelling loudly,
delivering harsh corrections, or otherwise triggering a big emotional reaction in the dog is likely to shut
down the very parts of the brain the dog needs to learn calm compliance. On the other hand, a
leadership approach that keeps arousal low - using subtle cues, quiet corrections, and a confident but
composed demeanor - allows the dog’s thinking brain to stay engaged. This is the crux of Just Behaving’s
emphasis on Indirect Correction and Structured Leadership: by guiding and correcting the dog in a low-
drama way, we avoid throwing the dog into a reactive state and instead encourage it to process what is
being communicated. Modern neuroscience and animal behavior studies back this up: animals (and
humans) learn best in a state of moderate arousal or calm alertness, and learn poorly (or not at all)
under extremes of stress or excitement.

Limbic vs. Cortical Function in Dogs: Dogs, like all mammals, have a limbic system that governs
emotions and basic drives, and cortical areas that handle higher-order tasks (the frontal lobes in dogs,
while less developed than humans’, still play a role in impulse control and contextual decision-making).
When a dog perceives a threat or is punished in a frightening way, the amygdala activates a cascade for
fight, flight, or freeze. In that state, the dog’s sympathetic nervous system (as discussed) is fired up, and
stress hormones are released. Neurally, this state biases the dog to react based on ingrained habits or
instincts, not to calmly reflect on new information. The prefrontal cortex under stress can effectively go
“offline” — this is cortical inhibition in action. The dog might literally not be able to consider an
alternative behavior or remember a command when it’s over-aroused; the survival brain has taken the
helm.

Even positive excitement can reduce a dog’s attentional control. A dog that is bouncing with joy at the

sight of another dog might not “hear” a known sit command because its prefrontal processing is
drowned out by limbic drive. This aligns with the Yerkes-Dodson law from human psychology, which
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suggests that performance increases with arousal only up to a point, and beyond that point,
performance (or learning) deteriorates. There is an optimal zone of arousal for learning — neither too
low (sleepy) nor too high (panicked or frenetic). For dogs, that optimal zone is a state of engaged
calmness (perhaps what trainers call “under threshold”). Observationally, most experienced trainers will
say: if a dog is over-threshold (barking, lunging, or cowering in fear), it’s not in learning mode.
Physiologically, it can’t absorb your lesson well; the memory formation and executive function are
impaired by stress.

Why Yelling and Harsh Corrections Backfire: When an owner resorts to yelling “NO!!” loudly or using a
strong physical punishment (e.g., leash jerk, alpha roll) in an attempt to correct a dog’s misbehavior,
they often induce a spike of fear or defensive aggression in the dog. The dog’s limbic system will
interpret the owner as a source of threat or at least intense negativity. This can trigger either an
appeasement/”freeze” response (dog cowers, shuts down) or a fight/flight response (dog might snap
back or try to flee). In neither case is the dog truly learning the intended lesson (for example, “don’t
chew shoes”). It’s either going into avoidance - which might stop the behavior in the moment but also
erodes trust and can manifest as other issues - or into conflict. As noted earlier, punishment-based
approaches often yield dogs who simply suppress behavior in the punisher’s presence but do not
internally understand or agree; plus, they risk fallout of fear and aggression. Neuroscientifically, this is
because punishment triggers limbic dominance. Any potential message (like “chew this toy instead”) is
lost. The dog is not calmly thinking, “Ah yes, | see that chewing shoes is undesired; | shall reform my
ways.” It’s more likely thinking (in dog terms), “Owner is angry/scary, | feel unsafe, | must stop what I'm
doing or get away.” The learning that does occur may be just associating the owner or the context with
fear, rather than the specific act with a rule. This is how mis-applied corrections lead to dogs who “slink
away” or “act guilty” not because they have a moral realization, but because they have become afraid of
the owner’s outburst or anticipate punishment.

Contrast this with indirect correction - a hallmark of the Just Behaving method - where instead of
directly yelling at the dog or hitting the proverbial panic button, the owner uses milder cues that still
communicate disapproval but without spiking the dog’s fear. Indirect correction might involve, for
example, a brief withdrawal of attention, a quiet “ah-ah” or cough sound, or a gentle leash pressure, or
even using one’s body language (stepping into the dog’s space) to interrupt. These signals are often
enough to let the dog know something isn’t right, yet they do not send the dog’s limbic system into
overdrive. The dog stays in a thinking frame of mind, notices “hmm, that made my person disengage or
calmly intervene; what should | do differently?” Often, the dog will offer a better behavior (maybe stops
jumping and sits) and then the owner can reward that. The dog learns by outcome and emotion: the
undesirable action led to a moment of mild disappointment or loss of social approval (no fun), the
desirable action led to praise or continued interaction. This is operant conditioning too, but executed in
a low-arousal way, preserving the relationship and the dog’s composure.

Subtle Signals Keep the Prefrontal Cortex Online: Dogs are masters of reading subtle body language - a
sideways glance from a handler, a change in tone, or a calm blocking motion can speak volumes to
them. When we leverage these subtle signals, we are engaging the dog’s cognitive side; the dog has to
think “What did that mean? Oh, | see, stepping in front of me means don’t go there,” instead of simply
being startled or terrorized. This cognitive engagement means the prefrontal cortex is active, making
new connections (literally forging learning). For example, a dog that mouths your hand and is met with a
calm “mm-mm” and the hand withdrawn will have a chance to think, “Biting makes the fun stop.” If
instead the dog is met with a shouted “NO!” and perhaps a slap on the muzzle, it may primarily think,
“Ouch, that was scary,” and either get more frantic or shut down - in neither case achieving the goal of
calmly offering a gentler interaction next time.

Structured Leadership vs. Dominance Displays: The term structured leadership in Just Behaving refers

to providing consistent guidance and boundaries in a calm, parental manner. It’s about setting the dog
up to succeed and communicating expectations without emotional volatility. This differs greatly from
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the outdated notion that one must constantly assert “alpha” dominance through intimidation or force.
In fact, studies on wolf packs (and by extension dog behavior) have debunked the simplistic alpha roll
concept - real alpha wolves rarely if ever physically force submission; they lead by example and control
resources calmly. Similarly, a human can absolutely be a dog’s leader without ever raising their voice or
hand. And the science says that is more effective: a dog that views its human as a trusted leader (one
who is consistent and fair) will follow cues out of respect and habit, not out of fear of being screamed at.
This trust is maintained when corrections are delivered fairly and without excess emotion. If an owner is
shouting one moment and coddling the next, unpredictably, the dog’s stress actually increases (because
the human becomes an inconsistent element). But if the owner is steadily calm, asserting rules firmly
but kindly, the dog feels secure and its anxiety reduces. Lower anxiety again means better learning and
compliance.

Consider a scenario of a dog stealing food off the coffee table. A structured leadership approach might
be: The first time, you body-block the dog calmly and say “No, leave it” in a normal tone, and remove
the food or remove the dog from the temptation - preventing rehearsal. The dog perhaps never gets a
big rise out of you; it just learns that approaching the coffee table yields nothing interesting and maybe
gets gently guided away. Over time, it stops doing it because it was consistently prevented and perhaps
rewarded for lying on its mat instead. Now consider a high-drama approach: The dog nears the table,
the owner doesn’t pay attention until the dog has grabbed something, then the owner notices and yells
angrily, maybe chases the dog. The dog in that moment goes into flight mode - maybe it gulps the food
faster (now risk of choking or counter-surfing being reinforced), or it cowers. The owner eventually gets
the item back but at the cost of spiking both their adrenalin and the dog’s. The dog has learned mostly
that humans around food are unpredictable threats, and it might next time either avoid the human
(sneakier counter-surfing) or growl when approached (resource guarding can be born from such
conflicts). In short, high-intensity corrections create side effects that low-intensity, instructive
corrections avoid. By not triggering the dog’s defensive circuits, we teach the desired behavior
smoothly.

“Learning Zone” and Window of Tolerance: A useful concept borrowed from psychology is the “window
of tolerance,” which is the arousal range within which an individual can function effectively. Just
Behaving aims to keep the dog within its window of tolerance during teaching moments. For example, if
teaching a puppy to tolerate a stressful stimulus (like the sound of the vacuum or meeting new people),
doing so gradually and calmly keeps the pup in the learning zone. If the puppy starts to get too excited
or fearful, a Just Behaving practitioner would pause, let the puppy settle (maybe practicing a little sit or
just giving distance), then continue - ensuring the pup never goes over-threshold. In this way, the
puppy’s prefrontal cortex gets to actually process the lesson (“vacuum is not scary, | can be calm”)
because the limbic panic never fully took over.

Some evidence: A study on canine adolescence notes that during the “teenage” phase, dogs experience
brain changes (like synaptic pruning in the prefrontal cortex and surges of dopamine) that can
temporarily reduce their impulse control. In this time especially, keeping training low-key and not
provoking big emotional swings can help them develop their cortical control more smoothly. Another
piece of evidence can be extrapolated from service dog training programs: these programs emphasize
keeping the dogs calm and focused, because if a dog becomes overexcited or fearful, it fails to perform
tasks. Successful guide dogs or therapy dogs are proof that a steady, low-arousal training regimen
produces animals that can think even in distracting or stressful environments. The process by which
they’re trained often involves systematic desensitization (low-arousal exposure) and positive
reinforcement, never flooding the dog with overwhelming stimuli or harsh corrections.

Additionally, the development of the canine prefrontal cortex has parallels to humans in that it matures
over time (in dogs, likely by around 1.5-2.5 years of age for full adult self-control). During this
development, if the dog is repeatedly thrown into high arousal states, it’s like repeatedly derailing a
train that’s trying to stay on tracks. If instead the dog is guided with patience, it gradually builds up
stronger “muscles” of self-regulation. By age two, the dog whose owners practiced calm leadership can
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handle its impulses far better than one whose owners allowed it to ping-pong between frenzied play
and severe scoldings.

Why Subtlety Is Powerful: Indirect correction often leverages a dog’s social sensibilities. Dogs are
incredibly attuned to human facial expressions and body language - studies using fMRI even showed
that dogs, like humans, dedicate part of their brain to processing faces and emotional tones of voice. A
slight furrow of the brow or a disappointed “hm” sound from a beloved owner can be enough for a
sensitive dog to realize “Whoops, that wasn’t right.” No need for shouting. In fact, shouting might
confuse or startle the dog so much that it doesn’t connect the dots of what behavior caused the
outburst. Clear, consistent, but mild feedback creates an environment where the dog always feels safe
enough to think. A dog who feels safe will offer behaviors and can be guided; a dog who feels
threatened will either shut down or act out.

To illustrate: imagine a dog who jumps on guests. A high-arousal correction approach might be the
owner loudly saying “OFF!” and maybe kneeing the dog every time - the dog gets amped seeing a guest,
then also gets yelled at, perhaps in some cases thinking the yelling is part of the chaotic greeting (some
dogs interpret any attention, even negative, as part of the excitement). Now a calm approach: the
owner preempts the jump by stepping on the leash or by calling the dog away, using a low voice to
encourage sitting, and maybe uses their body to block the dog from making contact. The owner might
issue a quiet “no jump” and guide the dog to sit, then softly praise. Here, the dog’s brain remained
collected enough to register: guest arrival means sit to be greeted. In the first scenario, the dog’s brain
likely just experienced a swirl of excitement and then confusion/discomfort from the knee or yell - it
might not truly grasp the polite alternative.

Cortical Engagement Enables True Learning: When the dog’s cortex is engaged, learning happens -
synaptic changes to encode the new rule. When only limbic fear is engaged, avoidance happens - which
is brittle and context-dependent. We want the former. Over time, with structured, calm leadership, the
dog’s prefrontal cortex actually becomes more adept at controlling impulse. Just as in humans,
practicing self-control in achievable increments strengthens that neural circuitry. Every time a dog
manages to resist jumping, or to look at the owner instead of lunging at a squirrel, it’s effectively an
exercise rep for the brain’s impulse-control circuits. But those reps can only be done if the dog isn’t
already over-aroused. The owner’s job as a leader is to keep the dog in that optimal zone where it can
make the right choice and earn reinforcement, rather than constantly allowing it into situations where it
fails and then punishing it. That is why structured leadership is about foresight and setup (managing
situations so the dog learns good habits) rather than hyper-reactive discipline.

In essence, Just Behaving’s low-arousal leadership approach is corroborated by everything we know
about learning and the brain. A calm brain is a capable brain. A frantic or fearful brain is reflexive, not
reflective. By modeling composure and correcting gently, we send the dog the message: “l am not a
threat or a source of chaos; | am a guide. Stay with me mentally, and you’ll be okay.” The dog’s brain, in
turn, stays open to guidance. This creates a virtuous cycle: the dog trusts and pays attention to the
owner more, which means the owner rarely needs to raise their voice or do anything dramatic; small
signals suffice. The five pillars of Just Behaving culminate here - a mentored, calm, bonded dog with
consistent leadership and no history of trauma will naturally be attentive and manageable. It will “just
behave” because its brain isn’t being yanked around by unmanaged instincts or anxieties. And on the
rare occasion a firmer reprimand is needed, a firm tone spoken without anger (e.g., a sharp “ah!” to
interrupt a dangerous action) will stand out precisely because the dog isn’t used to a cacophony of
yelling - it will likely immediately pause and think, giving the owner a chance to redirect.

Thus, cortical inhibition under stress underscores why Just Behaving rejects harsh correction and
excitement-based training. Indirect, calm correction keeps the dog’s mind in the game. Structured
leadership provides the dog a secure framework in which it can predict outcomes and therefore stay
relaxed enough to learn. It’s a beautifully self-reinforcing system: the more the dog learns while calm,
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the more it defaults to calm behavior, which in turn makes future learning and guidance even easier. We
effectively train the dog to remain trainable by never pushing it out of its cognitive comfort zone
unnecessarily. The end result is a dog who behaves well not out of fear of an angry boss, but out of an
ingrained understanding of expectations and a habit of self-regulation - the highest form of obedience,
which is doing the right thing even without being told, because the dog’s own brain has internalized the
patterns.

Conclusion: “Just Behaving” - A Synthesis of Biology and
Training for the Modern Dog

Our exploration of canine neurobiology - from the microscopic wiring of neurons to the ebb and flow of
hormones and autonomic states - converges on a clear message: effective dog raising is as much about
regulating the dog’s internal environment as it is about controlling external behavior. The “Just
Behaving” philosophy, which might at first sound like a fanciful notion of dogs miraculously acting good,
is in truth grounded in hard science. It recognizes that a well-behaved dog is not a product of command-
and-reward loops alone, but the outcome of a healthy brain and body kept in balance and guided with
insight into natural canine development.

Let us briefly recap how each of the four biological pillars reinforces the necessity of this approach:
¢ Neuroplasticity and Prevention: Puppies are furry little neuroscientists, conducting experiments

with each new action. What they do or don’t do in early life maps out their neural circuitry. We
showed that by preventing unwanted behaviors during critical periods, we literally prevent the
unwanted neural pathways from solidifying. This is a powerful form of “training before the fact” -
a preventative inoculation against bad habits at the neural level. Conversely, allowing bad habits
and trying to fix them later is akin to unringing a bell in the nervous system; the echo (and
pathway) remains. Thus, prevention isn’t just philosophically nice - it’s biologically optimal.

¢ Autonomic Regulation and Calmness: The dog’s body is its foundation for behavior. A chronically
stressed or hyper-aroused dog is a ticking time bomb for health issues and behavioral problems.
We provided evidence that chronic sympathetic activation (high cortisol, adrenaline) suppresses
immunity, upsets the digestive system, and even shortens lifespan. Behaviorally, it leads to a dog
that’s edgy, reactive, and unable to relax. The Just Behaving focus on calm, parasympathetic tone
flips this script: routines that encourage rest and security result in a dog that is physically healthier
and mentally steadier. A dog regularly bathed in the neurochemistry of “rest and digest” is far less
likely to exhibit aggression or neuroses; its baseline contentment acts as a buffer against external
stresses. We can confidently say that calmness isn’t just an aesthetic choice - it's a medical and
behavioral intervention. A calm dog is a well dog, and a calm dog is a well-behaved dog.

¢ Oxytocin vs. Dopamine - Bonding over Buzz: In dissecting the endocrinology of interactions, we
saw why not all rewarding experiences shape the dog in beneficial ways. High-pitched, high-
energy play appeals to the dog’s dopamine-driven seeking system, but can create a kind of
adrenaline junkie who struggles to cope without constant stimulation. In contrast, prioritizing low-
arousal bonding activities triggers oxytocin release, deepening the social bond and naturally
calming the dog. Over time, the dog comes to value proximity and gentle engagement with its
human as its greatest reward - a far cry from dogs who ignore their owners when a ball or squirrel
is around. By avoiding overstimulation (no squealing, no roughhousing) and instead reinforcing
affection and gentle play, we essentially addict the dog to social comfort rather than to frenetic
excitement. This makes the dog a partner rather than a performer. The science of the mutual
oxytocin loop even suggests that this approach taps into evolutionary mechanisms that once
allowed dogs to become man’s best friend. We are, in effect, reenacting the primal bonding dance
that domesticated dogs in the first place.
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¢ Cognitive Control and Low-Arousal Leadership: Perhaps most crucially, we explored how a dog’s
ability to learn and exercise self-control is vastly improved under conditions of low stress and
moderate arousal. Yelling, hitting, or otherwise imposing high-intensity corrections have been
shown to impair learning and risk negative fallout. It’s not just a moral stance - it’s a neurologically
poor strategy. Dogs cannot learn what we want them to learn when they are in fight-or-flight
mode; their executive brain is quite literally shut down. On the other hand, a calm correction
allows the dog’s thinking brain to stay engaged and grasp the lesson. We likened harsh vs. calm
correction to chaos vs. clarity. Through structured leadership — clear expectations, consistent
consequences delivered without anger - a dog’s brain builds stronger frontal lobe capacity
(impulse control) and the dog develops genuine understanding of rules. We see this in practice:
dogs raised without ever being screamed at or hit often mature into the most unflappable,
attentive companions, because they have never had their trust in their human broken and have
been allowed to fully participate in learning with their wits intact. In short, a low-arousal training
environment produces a dog with high comprehension and reliability, whereas a high-arousal
(whether too exciting or too punitive) environment produces a dog with confusion or conditional
compliance. Neuroscience and behavioral data both affirm that steady, confident guidance is
more effective long-term than dominating or overstimulating the dog.

Bringing these pillars together, the Just Behaving philosophy emerges not as an alternative training fad,
but as an integrative approach that harmonizes with the dog’s natural biology. It treats the puppy not as
a robot to be programmed, but as a developing organism whose brain and body need to be nurtured
into good behavior. This is why we refer to it as “neurological regulation” - we aren’t just enforcing
rules, we are regulating the animal’s nervous system through wise management of experiences. A puppy
raised this way is gently guided to form the right neural pathways (for politeness, for calmness, for focus
on the owner), to associate its owner and home with safety (not just excitement or intermittent fear),
and to exercise its growing self-control muscles in a supportive environment.

For veterinarians and academics reviewing this approach, the implications are that many canine
behavior problems (from hyperactivity to anxiety to aggression) might be preventable or mitigable by
attending to these biological fundamentals. Instead of reaching immediately for training fixes like “more
exercise, more obedience drills” or medications, one might consider: Is this dog’s lifestyle keeping it in
perpetual sympathetic arousal? Are we inadvertently reinforcing the wrong neural circuits? How is this
dog’s oxytocin bank vs. its dopamine cravings? These questions open new avenues for holistic treatment
of behavior issues - e.g., prescription of relaxation protocols, “calm bonding time” as an intervention,
environmental enrichment that lowers stress (like scent work) rather than ramps it up. The Just
Behaving framework provides a template that aligns with such approaches: it’s essentially a
preventative model for behavioral wellness.

For industry professionals, adopting this philosophy could mean more sustainable results. Training
based purely on surface behaviorism can produce dogs that perform in class but revert under stress, or
that require constant bribery to obey. In contrast, training that molds the dog’s underlying biology yields
dogs that do the right thing unbidden, because it’s who they are. Imagine a future class at a seminar
titled “Myelination and Mentorship: The Biology of Early Puppy Rearing” - that is where we are heading,
combining fields like developmental neurology with practical training. This paper attempted to lay the
groundwork for that integration.

Ultimately, “Just Behaving” is not magic; it is biology made practical. By respecting the canine organism -
its developmental timetable, its hormonal balance, its mental bandwidth - we set dogs and owners up
for success. We move beyond the one-dimensional Skinner box view of behavior and embrace a richer
picture: the puppy as a brain, a heart, a stomach, all working in concert and heavily influenced by how
we raise it. When all these parts are properly tuned through calm, thoughtful guidance, the result is
almost predictable: a dog that appears to simply mature into an easy, mannerly companion. Outsiders
might call it a “naturally good dog,” but we will know that nature and nurture worked together to
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achieve that.

In conclusion, the “Just Behaving” approach is a biological necessity in the sense that it fulfills the dog’s
innate developmental needs while also meeting our human needs for a cooperative pet. It’s not “letting
the dog do whatever” - it’s actually a more sophisticated form of training that occurs continuously and
subtly, shaping the brain rather than just behaviors. We’ve validated each underpinning with scientific
rationale: preventing behavior shapes neurons, calmness shapes health, bonding chemistry shapes
emotional stability, and gentle leadership shapes learning. This not only results in a dog that behaves
well but one that is emotionally well. And that, ultimately, should be the goal of anyone raising or
training a dog - not just obedience in the moment, but a lifetime of emotional and behavioral well-being.

By speaking the language of biology, we bridge the gap between traditional trainers and veterinarians or
scientists. We can now say to the skeptics: this is why we don’t flood puppies with excitement or rely on
punishment - because neurons, because cortisol, because oxytocin, because prefrontal cortex. We move
the conversation from subjective ideology to objective evidence. And in doing so, we arm every puppy
owner, every vet, every trainer with a deeper understanding of what truly makes a dog “good.” It’s not
the intensity of the training session or the number of treats in your pocket - it’s the cumulative effect of
daily, biologically-informed interactions that gently sculpt a brain that finds calm, polite behavior second
nature. That is the neurobiological foundation of canine development which we must heed. In the end, a
dog that “just behaves” is not a mystery or an accident - it is the logical outcome of raising a dog in sync
with its biology. And that is a powerful, transformative concept for the future of dog care and training.
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