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Abstract

Virtues, as described by Aristotle and Aquinas, are understood as dispositions of
character to behave in habitual, specific, positive ways; virtue is a critical
requirement for human flourishing. From the perspective of Aristotelian-Thomistic
anthropology which offers an integrated vision of the material and the rational in
the human person, I seek to identify the neural bases for the development and
exercise of moral virtue. First I review current neuroscientific knowledge of the
capacity of the brain to structure according to experience, to facilitate behaviours,
to regulate emotional responses and support goal election. Then, having
identified characteristics of moral virtue in the light of the distinctions between
cardinal virtues, I propose neural substrates by mapping neuroscientific
knowledge to these characteristics. I then investigate the relationship between
virtue, including its neurobiological features, and human flourishing. This process
allows a contemporary and evidence-based corroboration for a model of moral
development based on growth in virtue as understood by Aristotle and Aquinas,
and a demonstration of a biological aptitude and predisposition for the
development of virtue. Conclusions are drawn with respect to science, ethics, and
parenting.
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primary motor cortex

MA

motor adaptation

MEG

magnetoelectroencephalography

MRI

magnetic resonance imaging

MRS

magnetic resonance spectroscopy

MSL

motor sequence learning

MSN

medium spiny neuron

MTL

medial temporal lobe

mPFC

medial PFC (in some literature, the rodent equivalent to human DLPFC)

NAc

nucleus accumbens

nAChR

nicotinic receptor

NE

norepinephrine

NMDA

N-methyl-D-aspartate

NMJ

neuromuscular junction

NMP

neuromotor prosthesis

NMR-MOUSE

nuclear magnetic resonance mobile universal surface explorer

NOIR

near optical infra red
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NTF

nerve growth factor

OCD

obsessive compulsive disorder

OFC

orbitofrontal cortex

PAS

paired associative stimulation

PCD

programmed cell death

PET

positron emission tomography

PKA and PKC

particular protein kinases

PNS

peripheral nervous system

PPC

posterior parietal cortex

preNMDARs

presynaptic NMDARs

PSP

post synaptic potential

pSTS

post central gyrus

rTMS

repetitive transcranial magnetic stimulation

SACD

social and character development programs

SMA

supplementary motor area

S-O

stimulus-outcome

SN

substantia nigra

SNpc

substantia nigra pars compacta

SNr

substantia nigra pars reticulata

STDP

spike timing dependent plasticities

S-R

stimulus response

S-S

stimulus-stimulus

STN

subthalamic nuclei

STS

posterior superior temporal sulcus

TAN

tonically active neuron

tDCS

transcranial direct current stimulation

tLTD

spike timing-dependent LTD

TMS

transcranial magnetic stimulation

VBM

voxel based morphometry

VGCC

voltage gated calcium channel

VL

ventrolateral nucleus of the thalamus

VLPFC

ventrolateral PFC

VMPFC

ventromedial PFC

VP

ventral palladium

VTA

ventral tegmental area
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