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Neuroplasticity
What you fire, you wire

the brain’s capacity to continue growing 
and evolving in response to life 

experiences; the ability for the brain to 
adapt or change over time, by creating 

new neurons and building new networks.

Donald Hebb - 1949

“I was suitably impressed with the eighty-six billion neurons 
that glittered like stars in the skull but was a little 

overwhelmed by the idea that the constellations could be 
moved, shaped, and changed negatively and positively.”

Jennifer Fraser

“Where attention goes, neural firing flows,
and neural connection grows.”

Daniel Siegel



Functional Magnetic Resonance Imaging
(fMRI)







PNAS | November 3, 2020

fMRI scanning: 
● Watching videos related to immigration policy
● Looked for “neural polarization”

The brains of conservatives and liberals process immigration videos differently
“Despite watching the same videos, conservative and liberal participants exhibited divergent neural 
responses. This “neural polarization” between groups occurred in a brain area associated with the 
interpretation of narrative content and intensified in response to language associated with risk, 
emotion, and morality. Furthermore, polarized neural responses predicted attitude change in 
response to the videos. These findings suggest that biased processing in the brain drives 

divergent interpretations of political information and subsequent attitude polarization.”



● 40 young adults (average age 24; range 18-39)
● Self-identified liberals
● Presented with counter arguments during fMRI

We are wired to shut down counter arguments
“Challenges to political arguments produced activity in the default mode 
network - a set of interconnected structures associated with self-

representation and disengagement from the external world.”

Specific brain regions modulate receptiveness to change
“Participants who changed their minds more showed less BOLD signal in 

the insula and amygdala when evaluating counterevidence.”

nature.com/scientific reports 2016



Brain circuits activated during all 8 tasks correlated to political ideology 
“… liberals and conservatives have noticeable and discriminative differences in functional connectivity that can be 
identified with high accuracy using contemporary artificial intelligence methods and that such analyses complement 

contemporary models relying on socio-economic and survey-based responses.”

fMRI scanning + AI: 
● 8 non-partisan tasks
● Functional Connectivity

What you fire, you wire? .. or .. Your wiring determines your firing?
“What we don’t know is whether that brain signature is there because of the ideology that people choose

or whether people’s ideology is caused by the signatures we found.”

Even at rest!
“Even without any stimulus at all, functional connectivity in the brain can help us predict a person’s political orientation.” 



Positive feedback?



Religion and religious polarization
Foreign interference

Ukraine
Education and educational disparities

Trauma/Counseling
Technology

Behavioral addictions

What you fire, you wire



Neurolaw Your wiring determines your firing
The legal use and governance 

of neuroscientific tools, 
concepts, and data.

Francis Shen





History
● 19th Century “insanity” considerations
● 1930’s “psychosurgery”
● 1940’s EEG first used for defendant with epilepsy
● 1980’s Neurolaw, Neuropsychology, and Neuroimaging
○ 1981 John Hinckley CT scan to support NGRI plea (schizophrenia)
○ 1990 fMRI developed
○ 1991 “neurolaw” first coined by Sherrod Taylor
○ 1992 People v. Weinstein  PET scan revealed arachnoid cyst that rendered him not criminally 

responsible

“Can new discoveries about the brain reclaim a million criminals?
Can psychological research cut America’s crime bill in half?
Can scientists, using drugs and surgery, eliminate dishonest 

impulses from the minds of crooks?”
1939 Popular Science “Have You a Wrong Way Brain?”

Psychiatrist/criminologist Carleton Simon.



Buttressing - Provide supporting evidence (e.g. tumor supporting behavior)
Challenging - Challenge an assumption (e.g. eyewitness testimony)
Detecting - Gain otherwise elusive insights (e.g. extent of brain injuries, lie detection)
Sorting - Categorize people into legal classifications (e.g. sane vs insane)
Intervening - Recommend interventions (e.g. neuroactive drugs)
Explaining - Explain uncontested but poorly understood phenomenon (e.g. fMRI data)
Predicting - Predict future behavior (e.g. recidivism)

Neurolaw Considerations
● Most often used by the defense (>90%)
● Greater impact on sentencing than verdict
● Insufficient neuroscience evidence often basis of “ineffective assistance of counsel” 
plea by defendant; ~25% success rate

● 5th Amendment

Neuroscience and Law (Owen Jones)
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“In the predictive model, demographics, past delinquency, drug use 
and behavioural traits had moderate predictive power for overall 
and for serious recidivism. Neurobiological measures significantly 
improved predictive power. This led to good predictive function, 

particularly for serious recidivism.”

● 127 delinquent young men (18-27 years old)
● Demographics, education, previous delinquency, drug 

use, behavioral traits
● EEG, fMRI scanning,
● Followed for 30 months



“The prefrontal cortex of the brain — responsible for our cognitive processing and impulse 
control — does not fully develop until the early to mid-20s. At the same time that young adults are 

going through this critical developmental phase, many find themselves facing adulthood without 
supportive family, housing, education, employment and other critical protective factors that can help 
them navigate this tumultuous period. Our traditional justice system is not designed to address cases 
involving these individuals, who are qualitatively different in development, skills, and needs from both 

children and older adults.

Young Adult Court (YAC) in San Francisco was established in summer 2015 for eligible young 
adults, ages 18-24. The court strives to align opportunities for accountability and transformation with 

the unique needs and developmental stage of this age group.”

Young adult court in san francisco

Your wiring determines your firing

What you fire, you wire
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“Rabbit's clever," said Pooh thoughtfully.
"Yes," said Piglet, "Rabbit's clever."
"And he has Brain."
"Yes," said Piglet, "Rabbit has Brain."
There was a long silence.
"I suppose," said Pooh, "that that's why he never understands anything.”
A.A. Milne, Winnie-the-Pooh

Pooh and Piglet


