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CASN

Center for Applied Social Neuroscience

CNE Cognitive Neuroeducation

A rigorously researched cutting-edge neuroscience-informed, human-values-oriented modality
for prevention of and recovery from cognitive and behavioral disorder

T

Cognitive Neuroeducation (CNE) is an
innovative activities-based setting
applying fundamental principles of
brain-mind-behavior interaction in
broadly stimulating and exercising the
brain.

Through an enveloping enriched
environment and interaction within a
cohesive group dynamic, CNE builds
both a neuroprotective shield and core
cognitive resources.

* Neuroprotection: The CNE group
experience in highly engaged social and
learning activities and interpersonal
bonding forms a high brain and
cognitive reserve in the prevention of
cognitive decline and maladaptive
behavior associated with past negative
life conditions or neurophysiological
disturbance from the effects of disease.

= Strengthening Core Cognitive
Resources: Through the CNE
enriched environment of learning and
activities that combine high cognitive
functionality with emotionally
compelling social engagement, core
cognitive resources are strengthened
and expanded to enable the realization
of deep, enduring learning outcomes
and rediscovery of self in recovering
from cognitive and behavioral disorder.

The continual development of
cognitive resources through the CNE
enriched environment stimulates the
renewal of self-defined, positive,
responsible behavior leading to fluid
social integration and a positively
embraced, meaningful life, full of the
joys of companionship, learning,
sharing and anticipation of the
discoveries of the wonders of life
tommorow may bring.



The Origins of CNE

CNE is a second-generation social-interaction-focused cognitive
development and regeneration modality built on the framework of
Cognitive Enhancement Therapy (CET). CET was the first cognitive
rehabilitation program to emphasize social orientation in recruiting
positive neuroplasticity to improve social engagement and
broad-based cognitive functioning in cognitively impaired
individuals. [Neuroplasticity is defined herein as the
neurophysiological reaction of the human brain to environmental
conditions (including states of mind and physical illness) by cellular
structural and functional changes throughout an individual’s life —
such changes being critical in inducing either productive or
nonproductive (nonproductive = stagnant or deleterious) cognitive
reactiveness.|

Though CET was developed specifically for remediating deficits

in the cognitive functioning of individuals with schizophrenia and
schizoaffective disorder, its great success in improving overall
cognitive functioning and reestablishing the behavioral
fundamentals of social interaction over a widely varying population
of adults with schizophrenia or schizoaffective disorder led to
expanding CET treatment to include young adults defined as
high-functioning on the scale of autism spectrum disorders (ASD)
that however remained constrained in life choices by deficient social
engagement.

CET, through its emphases on both social interaction and the
recruitment of the inherent mechanisms of positive neuroplasticity
in the human brain to effect positive changes in cognitive
functioning, constituted a critical breakthrough in both the
understanding of and intervention in cognitive and behavioral
disorder. The remarkable results and duration of effect in cognitive
recovery and renewed social integration achieved by CET in
schizophrenia and schizoaffective disorder (and more recently
ASD) formertly resistent to significant cognitive rehabilitation is well
documented through 15+ years of clinical trial studies and

reports of program outcomes from different mental health
facilities running CET clinics (see pages 14-17 for a listing of CET
background research reports and clinical trial results).

Intrigued by the great success of CET, but frustrated by the lack of
theoretical grounding in the CET literature and its ill-defined
perspective on neuroplasticity and the mechanisms which drive it,
the Center for Applied Social Neuroscience (CAASN'), in correlation
with CASN’s ongoing synthesis incorporating establised principles
and new findings in neuroscience, psychology, human evolution and
the social sciences, began to study the CET curriculum to
understand the mechanisms at work in CET, from which the

seeds of Cognitive Neuroeducation (CNE) were planted.




From CET to CNE

In a comprehensive study of the CET curriculum in coordination
with CASIN’s intensively broad-based synthesis of established
principles and new findings in neuroscience, psychology, human
evolution, social sciences and adjacent fields, CASN developed an
entirely new paradigm in the understanding of the antecedents of
human behavior and the fundamental neurophysiological
mechanisms driving behavioral outcomes, culminating in a
theoretical foundation and basic operating principles in the
formation of a working model (i.e., a neurophysiological/ cognitive
representational framework) of the human mind (i.e., a model of
human brain-mind-behavior interaction).

In applying this model to the CET curriculum to better understand
what CET was doing neurophysiologically, and to define the distinct
behavioral channels through which CET-induced cognitive changes
occurred, CASN began to experiment with the individual
parameters of the CET curriculum in identifying the mechanisms
responsible for positive behavioral outcomes and thereby defining
the conditions by which those mechanisms are disturbed to induce
adverse or negative behavioral outcomes that may present as a
cognitive and behavioral disorder. As a result, in acquiring a broadly
scientifically informed understanding of these mechanisms, and from
ongoing alterations in fine-tuning CET to optimize the promotion of
positive behavioral outcomes and more effectively prevent and
remediate negative behavioral outcomes across the widest

conditions of cognitive and behavioral disorder, CET evolved into

CNE.

In the evolution from CET to CNE, CNE retained key principles

of CET while adding emerging principles, all tightly conjoined
within an encompassing theoretical grounding; and, wholly
reconstructing the CET curriculum, CNE transitioned into a second-
generation modality in social-interaction-focused cognitive
rehabilitation, unfolding as the only comprehensively neuroscience-
informed, noninvasive, nonpharmacological intervention addressing
the full spectrum of cognitive and behavioral disorder.

Even though CNE evolved from CET, the differences between
them are substantial, briefly enumerated as follows: 1) CET was
developed in the absence of any fully formed theoretical base;
whereas CNE resulted from the application of principles derived
from a comprehensive, tightly integrated, intensively researched,
scientifically established theoretical foundation; 2) CNE has replaced
the CET computer-aided excercises with a natural, human-centered,
cognitively engrossing, socially bonding, enriched environment; and
3) CNE has eliminatated all references to the stigma and negative
connotations of pathology, disability, mental abnormality or
diagnostic label, replacing CET’s psychoeducation sessions with fun,
engaging activities in an enriched learning environment of
camaraderie and sharing in optimizing cognitive receptivity.




The Technical Dimensions of CNE

Though sharing a focus on social integration with CET, CNE’s
understanding of the mechanisms of social integration is an
inherent product of the CNE model of the mind centering on

the evolutionary basis of the #niguely human social brain. In
tracing the evolutionary forces that shaped the human social brain,
both the behavioral dispositions engendered therefrom and the
macrostructural neurophysiological mechanisms driving behavioral
patterns emerged. From this foundation, the linkage between a)
the fundamental macrostructural neurophysiology of the social
brain; b) behavioral traits and outcomes; and c) the relationship
between brain, mind and behavior and between productive
behavioral outcomes and nonproductive (i.e., stagnant or
deleterious) behavioral outcomes, provided the means to

most broadly and effectively address both the prevention of and
intervention in cognitive and behavioral disorder.

The uniquely human social brain is a well-established concept of
neuroscience emerging in the 1970s (Cozolino 2000, p. 11), and

is the very foundation of the field of social neuroscience

(Cacioppo and Decety 2011; Cacioppo and Amarel et al. 2007)

as well as its offspring, the field of Applied Social Neuroscience
(ASN) [Robinson 2015], which not only recognize but center on
the critical issue of the unique orientation of the human brain in the
navigation of intricate social interaction and in cooperation
between individuals in the formation of and reliance on complex
social structures constituting the core of human behavior [Saxe 2000;
Blakemore 2008 and 2010; Insel and Fernald 2004; Adolphs 2009;
Robinson 2021 (pp. 14-47, p. 123, pp. 128-134) and 2018 (pp. 4-6,
s.v. “Insights on Being Human”); Kennedy and Adolphs 2012;
Frith and Frith 2010; Leiberman 2013; Cozolino 2006 and 2013;
Grossman and Johnson 2007; etc. — see pages 18-19 for publication
details on the above citations and a more extensive list of studies

regarding the uniquely human social brain].

In the CNE model, the central operating principle of the social
brain is apperception — which refers to how individuals register
information, whereby any new experience is assimilated into and
transformed by the residuum of past experience of the individual to
form a new whole. Apperception consists of the counteractions
between the process of socialization and ingrained pseudo-fixed
action patterns constituting an autonomic cognitive processing
engine, the neurophysiological machinery of which is embedded
within the mechanics of neuroplasticity driven by the modulation of
neuron interconnection strength predominantly through the
interplay of synaptic long-term potentiation (LTP) and long-term

depression (LTD).

A neuron is a nerve cell, an electrically

excitable cell that receives, processes, and
transmits information through electrical

and chemical signals. These signals between
neurons occur via specialized connections

called synapses. Neurons in the brain connect to
one another to form neurocircuits in varying
patterns of interconnectivity in response to life’s
experiences.
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The Mechanism of Learning

* Both sense-given impressions of external stimuli
and self-generated stimuli from the internal
reconfiguration of impressionsform distinctive
patterns of neuronal interconnectivity in the
brain representing basic subliminal
conceptualizations by which thought frameworks
are molded and experiences are cognitively
codified.

* This process entails the systematization of the
collection of internalizations of reactions to all
the distinct stimulithat constitute an individual’s
total experience in the formation of a
fundamental conceptual schema at the
subliminallevel of understanding.

* From the internalized collection and
systematization of the aggregate of the
immediate reactions to distinct stimuli,
patterns of relationships are constructed (i.e.,
cognitive conceptualizations of experience are
formed). This process is known as
“apperception.”

* Apperception refers to the mechanism by
which new experience is assimilated into, and
transformed by, the residuum of past
experience of the individual to form a new
whole.

In apperception new experience is understood
or interpreted through the lens of previous
experience and the perspective formed from
that previous experience, but also the new
experience, however transformed, becomes
part of the aggregate of experience of the
individual and adds new information to the
aggregate, thereby altering perspective, by
which the new experience transforms the
residuum of the individual’s life experience;
the new experience being both transformed
and transforming.



The Foundations of the CNE Model

Apperception. Like the concept of the uniquely human social brain,
apperception is a well-established principle, first introduced by
Johann Friedrich Herbart in his seminal work of 1824 and 1825
(albeit in primative form), and adopted as a first principle by his

fellow founding fathers of psychology from the early to late
19" century in the pioneering works of Alfred Adler (see

Ansbacher and Ansbacher 1964 and Griffith and Powers 2007),
Wilhelm Maximilian Wundt (1893 and 1919, and see Kim 20106),
and William James (1899). Although defined with a more modern
understanding from the 1940s (Wood 1942), the full implications of
the principle of apperception have failed to be appreciated in later
psychological discourses in the understanding of human behavior,

and, especially, in the understanding of disordered behavior.

(See pages 19-20 for the publication details of the above citations.)

Socialization. Socialization, the process of which in conjunction
with pseudo-fixed action patterns mediates apperception, arose as a
conceptual formulation from the advent of the field of sociology,
referring to the process by which individuals internalize the norms
and ideologies of the society in which they live. Based on the early
work of Jean-Jacques Rousseau and later John B. Watson and the
identification of the stages of the socialization process throughout
the life course of the individual (the stages of moral development as
defined by Lawrence Kohlberg and the stages of psychosocial
development as defined by Erik H. Erikson), socialization became
an integral component of the field of developmental psychology and
behaviorism, the latter developed from the social behaviorism of
George Herbert Mead and the school of behaviorism in psychology

founded by John B. Watson. Socialization also became the

conerstone of social psychology and a major principle of cultural

(social) anthropology.

Socialization is basically understood as the whole process of learning
throughout an individual’s life course, and, as such, socialization and
learning are inextricably intertwined — socialization is learning and
learning is socialization. This dual identification of socialization and
learning, as well as the concept of the uniquely human social brain

became a central core of the psychology of Lev Vygotsky as

interpreted and expanded by his followers — the Vygotsky school a
major influence today in the principles of education and pedagogy.
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Evolutionary Path of Human Social Brain:

From Fixed Action Patterns to Pseudo-Fixed Action
Patterns and Learned Response

Anatomically modern humans (AMH), distinct
from all other extant animal taxa (taxon=a
specific type of organism), are not biologically
preprogrammed for specialized physiological and
behavioral adaptation to a discrete habitat.
Other taxa vs. AMH: Fixed action patterns (also
known as modal action patterns that operate
through innate releasing mechanisms, and
commonly referred to as “instincts”) vs. AMH
pseudo-fixed action patternsand learned
responses through socialization.

Pseudo-Fixed Action Patterns

Acute stress response (fight-or-flight
response), attachment/bonding response,
mating response, tend-and-befriend response,
etc.

Central mechanism of basic behavioral
propensities = affective (emotive) properties
embedded within pseudo-fixed action
patterns; e.g., fear, anger, rage, hate and
violence in the acute stress response; love,
compassion, empathy, concern, and selfless,
protective loyalty in the attachment/bonding
response and the tend-and befriend response,
etc.

Learned vs. Preprogrammed Behavior

Unlike rigid automated mechanisms of fixed
action patterns, human pseudo-fixed action
patterns may be overridden by
learning/experience and are mediated by
individual genotype and phenotype and
affective (emotive) profile.

While the predisposition of affect is an innate
biological determinant of human behavior, the
individual capacity for, and/or particular
nature of, affective reaction is mediated by
genotype and phenotype to the extent that
each individual possesses a unique basic
affective profile.

The pseudo-fixed action pattern of curiosity, or
inquisitiveness, is the driving force of exploration,
imagination, discovery and invention necessary
for adaptation to different habitats by obtaining
knowledge about and making innovative use of
natural resources in the manipulation of the
environmentto meet basic human needs.

Because we are not physically fine-tuned to any
particular habitat, we have to manipulate our
environmentto maintain our lives. By creatively
transforming natural resources intoshelter,
clothingand tools for hunting, fishing, food
gathering and food preparation and for defense
against predators and foes, we were able to
sustain ourselves in any livable habitat.




The Foundations of the CNE Model (continued)

Pseudo-Fixed Action Patterns. “Tixed action patterns” is a term
used in ethology to refer to the phenomenon first identified by
Konrad Lorenz (1970, pp. 316-350) as the automated responses of
nonhuman animals to particular stimuli (i.e., environmental
“triggers” — referred to as “sign stimuli” or “releasers”) within a
discrete habitat. In defining a range of human traits in distinction
from fixed action patterns, the CNE model has adopted the term
“pseudo-fixed action patterns” to refer to strong behavioral
dispositions that characterize quintessential human nature that,
rather than hardwired, are subject to mediation by genotype and
phenotype, and may even be entirely overridden by experience,
stressing the flexibility of human nature, its dependency on learned
response (i.e., socialization) and, consequently, its susceptibility to
environmental influence.

In fixed action patterns environmental changes may eliminate
some triggers required to elicit essential behavior or may

trigger ineffective or detrimental behavior with respect to the

new adaptation strategies required by the changed conditions,
leading over time to the demise of specific groups of animals (i.e.,
taxa). In human pseudo-fixed action patterns behavioral flexibility
and inventiveness can respond as group action to meet changing
environmental demands, however, social pressures (in the form of
social indoctrination) on individuals in the group can mold
individual characteristics to such extent that basic dispositions are
altered or overridden, skewing the very nature of the individual,
of groups, and even of entire societies, leading to cognitive and
behavioral disorder in individuals and/or dysfunctional (i.e.,
non-sustainable) societies.

Of course it must be understood that whatever characteristics that
are herein presented as distinctly human are uniquely human only in
context and with regard to extent or degree. While many kinds of
animals (i.e., taxa) are behaviorally oriented toward a community or
social structure, with biologically hardwired, preprogrammed
role-specific differentiation such as in ant and bee colonies, or by a
general rudimentary cognitive tendency toward forming simple
social groups, such as by chimpanzees or gorillas — some animals
eliciting such behaviors that appear as love, devotion, sympathy and
even altruism — only humankind can be definitively understood as
having evolved a unique social brain inherently biologically encoded
in the self-construction of the cognitive configuration and
interpretation of self and individual experience within the
framework of intricately defined social roles and the construction
of complex, intertwined layers of social organization.

Curiosity, or inquisitiveness, as a vehicle of
adaptation, is consequently the major vehicle
of learning. Curiosity, or inquisitiveness, an
innate, essential and powerful motivator of
human behavior, may be seen as a major
driving force in all normative human behavior.
Through curiosity and imagination, this innate
behavioral orientation toward discovery and
adaptation has enabled humans to survive in a
variety of habitats without being restricted to any
single narrowly defined habitat or ecosystem,
and, with the capacity to learn an endless variety
of adaptive strategies, has enabled humans—by
exploitation of all available resources and the
flexibility to adjust to environmental changes—to
successfully compete with animals that though
much more biologically attuned to any specific
habitat, are nevertheless restricted to rigidly fixed
adaptations and thereby are highly vulnerable to
environmental change.

Insufficiently equipped to compete with other
animal taxa for survival on an individual basis,
humans evolved to rely on the competitive
edge of cooperative behavior in groups.

Cooperation:
The Key to Human Survival

By cooperative behavior facilitated by
language, which led to both higher-order
reasoning and tool-making flexibility to
manipulate their environment, humans were
able to out-strategize, out-plan, out-
maneuver, and simply out-think their
taxonomic rivals for survival.

Human groups also competed with each other
for survival in a particular habitat or region, so
that social cohesiveness, role and skill
diversification and skill expertise within a
group leading to more specialized supportive
social structures became the keys to group
survival that pushed evolutionary
determinants toward the human tendency for
more sophisticated, intricate and complex
social organization.

So-called “morality” evolved as a condition of
group survivability.



Neuroplasticity and LTP/LTD

Although pseudo-fixed action patterns in general have been
conventionally considered responses to stress or threat, and the
acute stress response (fight-or-flight response) is certainly designed
to trigger a reaction to threat; however, the mating response is not
only essential for propagation and the perpetuation of the species,
triggered most readily in conditions of security and stability,

but, like other pseudo-fixed action patterns, such as the
tend-and-befriend response and the attachment/bonding response,
is also designed to elicit bonding with and concern and
responsibility for other individuals in establishing ties with others
through identifying oneself with others in groupings, from pair,

to family, circle, community, etc., strenghtening group connection
and group cooperation as a principle strategy for survival, not
simply in response to stress or threat, but as an ingrained
disposition fostering a productive, self-sufficient community and
the enrichment of a higher-order of life through companionship,
sharing, and mutual understanding, making life itself more
meaningful and precious, imbuing the individual and the
community with stronger motivation and determination in
protecting not only life but the quality of life provided by the
community and its interrelationships.

Pseudo-fixed action patterns — defining the core nature of
humankind — and socialization — constituting the experiences and
learning that mediate an individual’s core nature (as defined by an
individual’s unique profile of innate pseudo-fixed action patterns),
reinforcing, suppressing or perverting basic tendencies — together
interact in the process of apperception to mold the behavior of an
individual through an autonomic cognitive processing engine and
the neurophysiological mechnisms of neuroplasticity driven by
synaptic strength modulation as a function of long-term
potentiation (L'TP) and long-term depression (LTD) in
conjunction with synaptogenesis and synaptic pruning.

Neuroplasticity is the principal neurophysiological mechanism of
the human brain through which apperception occurs. In the
context of learning as the mechanism that drives human cognitive
construction, neuroplasticity is defined as the biologically inherent
and ongoing process of macrostructural changes in the human
brain that occur throughout life as a result of 1) normal brain
maturation and 2) the subsequent effect of everyday sensory and
extrasensory stimuli as shaped by apperception.

Neuroplasticity may be fundamentally understood as constantly
changing patterns of neuronal interconnectivity through synaptic
strength modulation involving the mechanisms of long-term
potentiation (L'TP) and long-term depression (LTD) in conjunction
with synaptogenesis (the generation of new synapses) and synaptic
pruning (synapse removal).

* Such so-called human “virtues” as courage, love,
compassion, forgiveness, charity, mercy,
consideration, honesty, honor, selflessness,
steadfastness, loyalty, self-sacrifice, etc., are not
simply moral codes of religious convictions or social
ideals, but, like reason and rationality, are natural
tendencies embedded within the pseudo-fixed
action patterns and cognitive constructions of the
human social brain that are designed to solidify
group cohesiveness and effectiveness in
maximization of the competiveness of a group — the
greater these qualities among its members the
stronger the group; conversely, the degree to which
they are lackingamong the members of a group (be
it a mating pair, a family, a band, etc.), the less a
group is able to work together effectively and
benefit from the interrelationships of its members.

* For basic survival,

1) learning became the central operating
principle of the human social brain;

2) curiosity or inquisitiveness in response to
novelty became the driving force of learning;

3) logic and reason became the principal
method of understanding;

4) and affective state (emotive response)
became the mechanism arbitrating the
balance between understanding and action.

Long-Term Potentiation and
Long-Term Depression

« Long-term potentiation (LTP) is defined as the
development of a long-lasting synaptic strength or
vitality between a pair of presynaptic and postsynaptic
neurons as a product of the interactivity of the pair.
The opposite of LTP is long-term depression (LTD),
which produces a long-lasting depression of synaptic
action between a pair of neurons. LTP and LTD are
processes by which neurons are able to change their
connective strength between one another, constituting
a principal cellular mechanism of learning, as
memories (i.e., experiences) are encoded by the
modification of the strength of neuronal connections
that form changing patterns of neurocircuit
interconnections.

* At the macrostructural level of the human brain,
neuroplasticity is predominantly a function of the
modulation of neuronal connection strength
through synaptic strengthening and weakening in
conjunction with synaptogenesis (the generation
of new synapses) and pruning (synapse removal)
by the interaction of LTP and LTD. Through
neurocircuit activity, particular synapses are
strengthened or weakened. A persistently weak
synapse triggers LTD, which in turn triggers
synaptic pruning, eliminating the unused
synapse. Synapse elimination (pruning) allows the
formation of new synapses without superfluous
synapses, maintaining homeostasis (a relatively
stable synaptic count) and finely tuned
neurocircuitintegrity.



Social Integration, Learning and the Enriched Environment

All voluntary human behavior, including social integration, is
learned. All learning takes place in a social context and all positive,
lasting learning takes place in a normative stimulating environment
(or, in negative learning, in an impoverished environment —
“impoverished” referring to a lack of sufficient positive stimuli or
experiences, including lack of social interaction and lack of, or
inappropriate, social or interpersonal bonding). Recovery from
cognitive and behavioral disorder requires more intensive
stimulation than a positive normatively stimulating environment to
trigger sufficient L'TP and LTD action to rebuild neurocircuits,
reverse cognitive deficiency and override and transform the set
negative cognitive constructs and behavioral patterns of the
previous negative experience. The design, content and application
of such a more intensive positive stimulation is referred to as the
“enriched environment.”

The CNE enriched environment is one that has constancy,
maintains a bonding group dynamic, provides fun, engaging and
challenging but not overambitious eclectic learning experiences and
is positive, reinforcing, stimulating, rewarding, encouraging,
supportive, and full of possibilities. As new thought patterns and
cognitive constructs emerge from engaged, affirmative, self-fulfilling
learning experiences within the enriched environment, both the
depth and breadth of the individual’s cognitive core is exercised,
strengthened and continually expanded through the introduction of
new ideas, ways of thinking, frameworks of knowledge and
understanding that open up ever-multiplying doors of possibilities.
The richness of experience of bonding with and developing respect
for and appreciation of others and the joy of belonging and
acceptance in group identity and sharing discovery and feelings
opens up the individual’s self-conceptualization and the possibilities
of being. Learning becomes easier, and the challenges of learning
fun, eagerly awaited, new adventures in the absorbing mystery of life
and the universe.

The constancy of the socially infused, deeply engaged learning
experiences within the enriched environment and the numerous
reexamination of concepts and facts through the exercise of the
consideration of many different points of view within widely ranging
eclectic subject matter and topics within a subject and highly
imaginative “what if”” scenarios within each topic, the presynaptic
and postsynaptic connection between neuron pairs comprising the
pattern of neuronal interconnections representing a concept or facts
and its associations are repeatedly and persistently activated
triggering TP for durable and efficacious neuronal interconnectivity
and long-lived internalization of concepts and facts and the
development of powerful, highly comprehensive and penetrating
cognitive formulations composed of wide and deep associations.

* A strengthened synapse provides a long-
lasting, efficient connection between a pair of
presynaptic and postsynaptic neurons for
tightly-coupled neurocircuit integration
necessary for deep internalization of an
experience and the formation of well-defined
cognitive constructs enabling comprehensive
understanding and long-lasting learning.

By changing relative neuron connective
strength through the selective strengthening
and depression of synaptic action, which
produces different neurocircuit interactions,
and by the elimination of weak, ineffective
synapses through the triggering of synaptic
pruning, enabling synaptogenesis (the
generation of new synapses) and the
variability of the number of synapses
innervating a specific neuronal connection as
well as the formation of new neuronal
connections, the interaction of LTP and LTD is
the principal mechanism for changing the
patterns of neuronal interconnections in the
human brain.

* This ceaseless changing of patterns of

neuronal interconnections in the human brain
is defined as neuroplasticity and represents
the constant reaction, impression and
internalization of discrete experiences of an
individual throughout every moment of the
individual’s life. Neuroplasticity through the
interaction of LTP and LTD is the mechanism of
knowing about and understanding the world
around us and by which all learning occurs.

* LTP and LTD basically operate on the principle of

“neurons that fire together wire together;” that
is, the “use it or lose it” principle, which means
that persistentreverberatory actionin the
repeated firing of a presynaptic neuronin the
firing of a postsynaptic neuron bonds the pre-
and postsynaptic neurons together in a tightly-
coupled, strong communication channel; whereas
infrequency or lack of reverberatory action
between a pre- and postsynaptic neuron weakens
the bond between them, reducing the efficiency
for communication across that neuron pair, with
continuing weakeningleading to the elimination
of the synaptic connection between them.

« In achieving positive-directed learning and positive

behavioral outcomes, this “use it or lose it”
phenomena can be stimulated in individuals to
simultaneously induce coherent, affirmative learning
and behavior and eliminate negative or faulty learning
and ineffectual or self-detrimental behavior, and,
through positive-directed learning with intact
neuroplasticity, restore cognitive potency across a
broad range of conditions of cognitive impairment. The
key to effecting positive-directed learning, self-
actualizing behavior and effective cognitive functioning
is the enriched environment which stimulates LTP in
positive learning experiences, simultaneously
stimulating LTD in depressing synaptic responsiveness
in less-active neuronal connections, thereby triggering
the elimination of the patterns of neuronal
interconnections constituting negative cognitive
constructs of detrimental behavior.
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Social Integration, the Group Dynamic and CNE

Humankind has been evolutionarily directed to live in a social
environment, with a principal tendency toward sophisticated social
structures consisting of societies composed of a hierarchy of
overlapping nested groups, each constituting specific cultural and
social norms under the umbrella of the general cultural and social
norms of the encapsulating society. The well-being and quality of
life of the individual depends on the cognitive skills to effectively
negotiate social interaction in meeting the demands of the
individual’s social environment. Beyond pure social adaptation, the
human being is a psychologically complex being that neurotypically
requires different levels of interaction with other human beings to
meet basic psychological needs.

The regulation of affect is pivotal to the formation and maintenance
of social relationships. Affect not only informs and directs
reasoning, but may also block it. With this understanding,
“emotional intelligence” has now been recognized as an integral
component of social integration. The rules, expected conduct and
affective reaction in social relations are differentially defined
through a hierarchy of social groupings, from family, dyad,
workplace, ethnic and religious circles, and professional,
educational, recreational and special-interest clubs, associations,
organizations and institutions; to community, city, district, nation,
society, culture and civilization.

Although normatively conforming to the general rules and
behavioral expectations of the larger umbrellas of civilization,
culture, society, nation, district, city and community, social relations
are actually experienced more directly, intensely, consistently and
personally in small group settings, as outside of small groups
person-to-person encounters are more random, fleeting, and
superficial, particularly so in the massed automated anonymity of
modern urbanized daily life; hence, social rules and relations are
more directly defined and reinforced in interpersonal interactions
within the group dynamic in small group settings.

Since social relations are defined by groups, social integration is
developed through the individual’s interaction within each distinct
group to which the individual belongs, particularly through the
formation of a shared understanding regarding common themes.

It is the group dynamic in the participation of social/learning
activities in small groups that forms the vehicle by which both

social integration and learning is enhanced in CNE with its emphasis
on perspective taking.

The enriched environment containsstrong,
affirmative, stimulating, deep, constantly
reinforced learning experiences that trigger
persistentreverberatory action in neuronal
connections, and through such continually
reinforced action effecting a change of thought
patterns, weakens the reverberatory action of
neuronal interconnections representing previous
faulty learning and the attendant ineffectual or
detrimental cognitive constructs through lack of
excitatory action as excitatory action is
dominated by the affirmative learningand newly
configured thought patterns constantly
reinforced by the positive-directed learning.

The cognitive constructs formed fromthe new learning
within the enriched environment are continually
strengthened by LTP and become dominant cognitive
constructs underminingthe relevance of old, detrimental
or negative cognitive constructs, whereby the
presynapticand postsynaptic connection between
neuron pairs comprisingthe pattern of neuronal
interconnections representing a negative cognitive
constructare less activated as the negative cognitive
constructmore and more fadesfrom ongoing thought
patterns with the associated synaptic connections
continually weakened to a threshold point, triggering LTD
that, in turn, triggers the elimination of the synaptic
connection betweenthe neuron pairscomprisingthe
pattern of neuronal interconnections representing the
negative cognitive construct, entirely purgingthe
negative cognitive construct.

Perspective taking consists of the ability and
custom to go beyond spontaneous, initial
surface impressions and apply a thoughtful
appraisal and a honed proficiency in
recognizing and interpreting social cues that
explain another person’s thinking, feeling and
behavior from that person’s perception of her
or his own situation in a particular social
encounter.

Perspective taking involves the development

of respect for, understanding of, and empathy
with, other individuals by putting oneself in
the other person’s place and reflecting how
one themself would act and feel in that place.
An importantcomponent of perspective taking is
social context appraisal —the balanced
assessment of social contexts and circumstances
which accountfor an individual’s behaviorin a
particular social encounter.

While the context of the individualis always
essential for understanding individual behavior, in
the group dynamicsocial context appraisal
transcends individual behavior, extendingto the
culturally transmitted “norms” of the group.

In the group dynamic, perspective taking must
take into account both the personal context and
the social context defined by the group “norms”
and the individual’s role or position within the
group.



CNE Learning Activities and the Enriched Environment

CNE is essentially a learning program whereby learning is
self-defined from within each participant through the experience of
group interaction and self-reflection that effectively energizes or
restarts the inherent cognitive developmental process of social
integration needed to acquire the cognitive competencies that
support a personally meaningful and rewarding life.

In CNE the participant learns to THINK AND FEEL, as opposed
to simple rote memorization, the accumulation of loosely connected
facts, or learning pure MECHANICAL BEHAVIOR. CNE is
designed for flexibility in implementation within a wide variety of
settings. This flexibility is achieved by a wide scope of learning
material and activities targeting different age, educational and
functional levels and capabilities.

To maintain the greatest flexibility in program efficacy across the
widest range of settings, CNE implementation is facilitator based.
The CNE facilitator determines the appropriate materials and
activities to incorporate within the CNE group dynamic, being
careful to ensure a fluid synergy between activities, materials and the
group dynamic. In the CNE learning experiences affective
involvement, social skills, and positive behavioral orientation are
heightened and broadened through progressive interaction with the
group dialog and the activities and associated materials that
comprise each experience, building on the social adaptation and
cognitive gains from each preceding experience.

In the CNE enriched environment, affective involvement, social
skills and positive behavioral orientation naturally evolve as an
inextricable, seamless, indivisible part of the give and take of
attentive, concerned and connected listening and empathetic,
constructive criticism and supportive feedback in the CNE group
dynamic and in the attendant identification with, and absorption in,
the characters and their personal situations in role playing in such
CNE activities as reading and discussing stories from the various
characters’ points of view; in performing skits or plays; and from the
emergent absorption in the transcendent evocations of expression in
music, dance and art.

* Another essential component of perspective
taking is affective engagement. It is precisely
one’s own emotional state that influences the
perception of another’s emotional state and
determines the selection and processing of
individually relevant social information; either
effectively picking out the essential
information and its implications within the
particular social encounter, or completely
missing or distorting that information to one’s
own detriment.

* An individual’s feelings are a principal
determinant of behavior in any social
situation, and it is imperative to understand
another’s feelings in order to understand that
person’s behavior and likely response in any
social interaction as a clue to one’s own
behavior in a particular social encounter.

* However, it is impossible to understand the
affective state of another unless one’s own
affective response is appropriately well
harmonized with one’s personal situation
relative to the context of any particular
experience. In order to correctly understand
another’s feelings, one has to consistently
experience one’s own appropriate emotional
reactions. A lack of affect can be no less self-
destructive and socially disruptive as
uncontrolled, inappropriate emotional
outbursts.

* A major part of perspective taking then, is the
realization of the individual’s own emotional
capacity by learning to engage experiences
deeply through commitment and the full
giving of oneself to the experience with
introspection, reflection, sharing and
attachment.

* By putting oneself totally into the experience
as an integral part of the experience, the
individual learns involvement and concern;
and learns to fully relate to the experience
and to others — to feel, to empathize and to
bond.
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The Cultivation of Curiosity, Imagination, Motivation and
Eager Anticipation Full of Possibilities

We are normally born with a pseudo-fixed action pattern of
curiosity about our environment and the world we live in. Through
this curiosity we learn about our environment and experience the
great wonder and delight of discovery. Curiosity is manifest from
infancy and becomes the dominant preoccupation of early
childhood. If this natural curiosity is nurtured it may be maintained
throughout life, fostering creativity, an open, receptive mind, critical
thinking, and a lifelong love of learning. Learning is inherently fun,
inspirational, and essential for self-development, independence and
tulfillment.

The accumulation of learning, that is, knowledge itself, is composed
of relative truths, as all things may be understood from many
different positions, starting points, frames of reference and personal
perspectives. Being relative does not make these “truths” any less
real to the frames of reference in which they reside. The full
recognition of this relativity leads to the undeniable, stirring
realization that there are so many more, endless things to discover,
so many more, endless ways by which to view all phenomena, so

many more, endless ways to think about life and all its mysteries and

so many more, endless contributions to knowledge waiting for
eager, imaginative, curious, probing, questioning minds to reveal.

Learning is the processing of new information involving thinking,
reflection, imagination and inspiration, not static memorization.
The formulation of ideas evolves through discussion, sharing ideas
and considering the ideas of others in a dialog in which one’s ideas
may be confirmed, reinforced, expanded, modified to greater or
lesser extent or entirely reformulated by the exchange of different
perspectives. We are what we know and we only know what we
read, are told and directly experience, all extensively enriched and
broadened in reconsideration and reflection through interactive
dialog.

The CNE activities, related materials and group dialog explore the
different realms of understanding and knowledge from the widest
possible perspectives, stimulating each of the group members with
the awe of the vast potentials of discovery, of endless paths on the
journey through life, and the eager anticipation of the possibilities
waiting beyond the next turn in the road on the great adventure of
being. We live within our mind, and the journey of life continues on
in elderhood and even in infirmity of body through a healthy,

active mind and an environment encouraging our innate curiosity
and deep human need to share and involve ourself with others.

Perspective taking, including social context
appraisal, appreciation of one’s own and
another’s affect, reflection on past interpersonal
experiences, and the development of a shared
understanding, are the foundation stones of the
learning environment implemented within the
CNE program.

Itis the pure excitement of discovery thatis the single
mostimportant impression that can be imparted by a
teacher to a learner. Itis the joy of learning, the awe of
the endless mysteries of life and the universe, the thrill
of new understanding through the awakening of the
individuals’ natural curiosity that is the prime objective
of the CNE enriched environment.

CNE focuses on both the expression of and exposure to
the differentideas of each member of the group
through dialog in a group dynamic by which ideas are
exchanged and thought and critique are stimulated and
the voice of each participant becomes part of the
discussion, both a unique and integral piece of the
group’s voyage of discovery and self-enrichment.

While the CNE facilitator oversees basic curriculum;
introduces, guides, monitors, suggests, advises,
clarifies; and addresses inquiries; it is the participant’s
voice that must be clearly heard, encouraged and
equally respected in all discussion and activities. Real
learning takes place inside the head of the learner, not
through the mouth of a teacher.

In the CNE program, all learning and activities
are integral to the group dynamic and develop
as a group process, with the experiences of the
program uniquely internalized by each individual
participant, being both simultaneously shared
and highly personal, as each individual
participant develops her/his own viewpoint of
life and understanding of her/himself.

The Basics of CNE

CNE is a carefully constructed framework that
maintains an enriched environment for
exercising the social brain in effecting optimum
levels of cognition and learning realization in
reaching positive, balanced, self-actualizing
behavioral outcomes.
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Long-Term Elder Care, Dementia, and CNE

There is a great culture change movement that is gaining

ever more traction within the community of caregivers for
elders and those with dementia in long-term care facilities.
This movement and the initiatives it has inspired are referred
to by a variety of similar terms, such as: person-centered care,
patient-centered care, person-and-family-centered care,
resident-centered care, client-centered care, etc., and, though
each of the different initiatives propose their own specific
guidelines, they all embrace a philosophy that focuses on the
humanity of care, recognizing that every individual is a unique
personality, every long-term care resident an individual with

a unique set of needs, and that life in a residential care facility
need not, and most definitely st not deny the resident the
fundamental right to maintain her/his individuality with dignity
and respect.

In this philosophy, the long-term care facility, rather than a place
that simply provides for the bare rudimentary physical needs of a
dead-end existence, as in the conventional conception of the
“nursing home,” becomes instead the hub of a nourishing
environment that facilitates the engagement of life, providing
challenge and growth to the fullest of each individual’s capacity,
focusing on the resident’s strengths and activities that excite

the individual’s interests and promotes: a) a sense of
accomplishment, b) bonding with others; c) joy of the moment;
and d) a keen anticipation of the discoveries, camaraderie and
achievements tomorrow may bring. These qualities are infused
throughout the elements comprising the CNE program, such as
the enriched environment, the group dynamic, perspective
taking, empathetic engagement, individual initiative, facilitation
of the voice of the individual, and the confirmation of self.

Cognition is an essential component of well-being — a healthy,
active mind promotes a more fulfilling life. CNE can prevent
dementia and general cognitive decline by activation of
neuroprotective agents in the brain, can retard cognitive decline
in neurodegenerative disease by building up cognitive and brain
reserve and enhancing cognitive proficiency, and, in many cases
of preexisting conditions of cognitive erosion, can effect recovery
of fundamental cognitive reaction. In cases where tissue damage
is not excessive, CNE can effect full recovery of an individual’s
cognitive resources.

As social beings, we learn to understand the
world around us through social reinforcement,
therefore we need to look into the experiences
of others to validate our own because we can
never be sure that the experiences of our own
experience are not just ever-tightening circles of
self-reinforcing distortion entrapped within the
walls of our self-confined, limited cognitive
constructions.

Perspective taking involves the development of
respect for, understanding of, and empathy with,
other individuals by putting oneself in the other
person’s place and reflecting how one themself
would act and feel in that place.

The CNE group structure, establishing and
reinforcing group values and rules of interaction,
equally encourages individual contribution of
new and different viewpoints and
considerations, such that, rather than enforcing
any conformity of personality, actually provides
a powerful vehicle of self-discovery and
development of individuality.

By observing the differences in each individual
member of the group and interacting with them;
sharing thoughts and experiences and
developing a deeper understanding of each
member and their unique styles of expression;
one begins to recognize not only the differences
between each member of the group, but also
between each member and oneself.

Such realization informing a clearer recognition
of one’s own individuality, of who one is, and, in
learning to appreciate the different personalities
of the group, each’s individual perspectives and
ways of thinking and each’s humor, warmth, and
unique contributions to the group, one begins to
better understand and appreciate one’s own
unique contributions and individuality with a
growing sense of self and self-confidence.

Since we are social beings with social brains, our
personalities are formed from the way each of
us uniquely interacts with other people within
the commonly agreed rules of social conduct.
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Long-Term Elder Care, Dementia, and CNE (continued)

Although developed from a completely different trajectory

than the person-centered care movement, CNE, from its
inception and fully implemented within its framework,

embodies the basic principles and philosophical

orientation of the person-centered care movement — both
incorporating an enriched environment — that of CNE directed

at the prevention of and intervention in dementia and cognitive
decline in later life, and that of the person-centered initiatives
directed at the process and manner of the daily personal care of
the elder and those with dementia in a long-term care facility.
Individually CNE and the person-centered care approach each
provide half of the recipe for well-being in a long-term care setting,
but together constitute a total, seamless intervention-care program.

The clinical approach to cognitive and behavioral disorder of
“treatment” and “session” is invalid since it is the day-to-day
orientation that is the critical factor in cognitive and behavioral
dysfunction and it is this orientation that must be modulated;
however, in a conventional long-term care setting, the institutional
milieu and stagnant, rote routine suppress natural inclinations,
opportunities of engagement and individual initiative, eroding
one’s sense of self, fostering social withdrawal leading to cognitive
decline, unmet psychological needs and responsive behaviors.

CNE, integrated within a person-centered care program,
transforming the setting from an institutional one to that of

a community of care, intervention and engagement, together
create the sustained, seamless environment for long-term
intervention-care in the restoration and maintenance of
cognitive acuity, behavioral balance and a realistic avenue for
growth and self-fulfillment in optimizing the well-being of the
individual residing in a long-term care facility.

In the continuingimprovement of cognitive reaction
in engagementin examiningresponses to
situations, beliefs, modes of social interaction and
interpersonalrelationships, emotive contours,
flights of imagination, aesthetic visions, creative
artistry and nuance, duty, purpose, loyalty, love,
spirituality, sense of destiny and myriad other
products of the mind in a variety of contexts
through a range of media and activities, insights on
the essence of beinghuman unfold and long
submerged memories of one’s life resurface and are
transformed by new recognitions, regaining or
crystalizing one’s sense of self by connectingone’s
own unique past with new understandingand
possibilities learned and imagined from ongoing
new adventures in the enriched environment.

In profound cognitive disorder, deeply subjective
associations of sights, sounds and other
sensations stimulated within the enriched
environment connect within the individual and
trigger a reawakening from the dark void of
cognitive disintegration, opening up the road
forward, step-by-step, into the light of renewed
cognitive facility and a reclaimed selfhood.
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* Since the uniquely human social brain is
wired, first and foremost, to harmonize and
connect with others, social interaction
mediates cognitive and behavioral balance. In
problematic social interaction (excluding an
initial organic etiology), negative or cognitively
impoverished environments induce social
apathy/disengagement or socially resistant
responses altering the neurophysiological
processes maintaining behavioral orientation,
such alteration the source of cognitive and
behavioral disorder.

In defining the human brain as a social organ, Louis
Cozolino (2013) states that: “our brains require
stimulation and connection to survive and think. A
brain without connectionto other brains [i.e.,
without the input and companionship of other
people] and without sufficient challenge [i.e.,
without a sufficiently positive, stimulating
environment] will shrink and eventually die—
moreover, the modern human brain’s primary
environmentis our matrix of social relationships. As
aresult, close, supportive relationships stimulate
positive emotions, neuroplasticity, and learning”
(insertions in brackets added).

Cozolino explains how our brains evolved to
learn “through trial-and-error exploration.
This is true of learning and adapting to both
our social and physical environments.
Therefore, using what we learn to attempt to
solve real-world problems and adjusting our
behaviors or ideas based on the results
augments the retention of skills and
information. We were born to explore”
[Cozolino 2013].

“Psychiatric and neurological disorders have
historically provided key insights into the
structure-function relationships that subserve
human social cognition and behavior, informing
the concept of the ‘social brain” . .. We suggest
that the social brain, and its dysfunction and
recovery, must be understood not in terms of
specific structures, but rather in terms of their
interaction in large-scale networks” [Kennedy &
Adophs 2012, p. 1].
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“The use of deliberate social signals can serve to
increase reputation and trust and facilitates
teaching. This is likely to be a critical factor in
the steep cultural ascent of mankind” [Frith &
Frith 2010, p. 165].

“Social cognition in humans is distinguished by
psychological processes that allow us to make
inferences about what is going on inside other
people — their intentions, feelings, and thoughts.
Some of these processes likely account for
aspects of human social behavior that are
unique, such as our culture and civilization”
[Adolphs 2009, p. 693].

“Because information about gender, kin, and
social status are essential for [human]
reproduction and survival, it seems likely that
specialized neural mechanisms [in the human
brain] have evolved to process social
information” [Insel & Fernald 2004, p. 697]
(insertions in brackets added).

In Sarah-Jayne Blakemore’s 2010 paper on
human social brain development, she argues
that “humans are an exquisitely social species”
and, as a consequence, “social cognition is
uniquely important” to human behavior. In the
paper she proceeds to describe “evidence that
social interaction plays a critical role in early
[human] brain development” [Blakemore 2010,
p. 744] (insertion in brackets added).

In Rebecca Saxe’s 2006 paper on uniquely human
social cognition, she argues that specific
components of the human brain support “the
uniquely human ability to reason about the content
of mental states,” with the human brain organized
in the formulation of two “uniquely human
components of social cognition,” the first, she refers
to as a ‘representational Theory of Mind” and the
second, she refers to as a representation of triadic
relations [i.e., the ability to create coreferents with
another individual or individuals]: “You, and Me,
collaboratively looking at, working on or talking
about This” [‘This’ = a jointly shared identical
subject of reference] [Saxe 2006, p. 235] (insertions
in brackets added).

Tobias Grossmann and Mark Johnson, in their 2007
paper reviewing research findings exploring the
developmental stages of the human social brain,
note that, while “much research has focused on
how the adult human brain processes the social
world, yet until recently, little was known about the
early developmentof these abilities.
Developmental studiesinform debates about the
specificity of social functions in the adult cortex.” In
reviewing these studies they conclude that “the
findings illustrate that the human brain is
fundamentally adapted to develop within a social
context, and that this context contributes to many
of the specializations seen in the adult cortex”
[Grossmann & Johnson 2007, p. 909].
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(insertion in brackets added).

“Evidence for learning-dependent neural
plasticity can be found in every animal species
across every behavioral modality” [Kleim
2011, p. 522].

24


https://www.ncbi.nlm.nih.gov/pubmed/?term=Henderson%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=21325531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gustin%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=21325531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Macey%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=21325531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wrigley%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=21325531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siddall%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=21325531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Herdener%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20107063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Esposito%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20107063
https://www.ncbi.nlm.nih.gov/pubmed/?term=di%20Salle%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20107063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boller%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20107063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hilti%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=20107063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Habermeyer%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20107063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seifritz%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20107063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cattapan-Ludewig%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20107063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holtmaat%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16791195
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilbrecht%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16791195
https://www.ncbi.nlm.nih.gov/pubmed/?term=Knott%20GW%5BAuthor%5D&cauthor=true&cauthor_uid=16791195
https://www.ncbi.nlm.nih.gov/pubmed/?term=Welker%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16791195
https://www.ncbi.nlm.nih.gov/pubmed/?term=Svoboda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16791195
https://doi.org/10.1038/nature04783
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huttenlocher%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=2059260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hyde%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=19673777
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lerch%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19673777
https://www.ncbi.nlm.nih.gov/pubmed/?term=Norton%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19673777
https://www.ncbi.nlm.nih.gov/pubmed/?term=Forgeard%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19673777
https://www.ncbi.nlm.nih.gov/pubmed/?term=Winner%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19673777
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evans%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=19673777
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schlaug%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19673777
https://doi.org/10.1002/jnr.490090106
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobs%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8513402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Batal%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=8513402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lynch%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8513402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ojemann%20G%5BAuthor%5D&cauthor=true&cauthor_uid=8513402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ojemann%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=8513402
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scheibel%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=8513402
https://doi.org/10.1006/brln.1993.1016

Jain N, Florence SL, Qi H-X & Kaas JH (2000). Growth of new brainstem
connections in adult monkeys with massive sensory loss.
Proceedings of the National Academy of Sciences of the United
States of America 97(10): 5546-50. doi: 10.1073/pnas.090572597.

Jancke L, Koeneke S, Hoppe A, Rominger C & Hanggi J (2009). The
architecture of the golfer's brain. PLoS ONE 4(3): e4785.
doi: 10.1371/journal.pone.0004785.

Jenkins WM & Merzenich MM (1987). Reorganization of neocortical
representations after brain injury: A neurophysiological model of
the bases of recovery from stroke.

Progress in Brain Research 71:249-66.
https://www.sciencedirect.com/science/article/pii/S00796123086
18294.

Jin M, Wang X-M, Tu Y, Zhang X-H, Gao X, Guo N, Xie Z, Zhao G, Jing N,
Li B-M & Yu L (2005). The negative cell cycle regulator, Tob
(transducer of ErbB-2), is a multifunctional protein involved in
hippocampus-dependent learning and memory.

Neuroscience 131(3): 647-59.
doi: 10.1016/j.neuroscience.2004.10.044.

Johansson BB (2004). Brain plasticity in health and disease.

The Keio Journal of Medicine 53(4): 231-46.
https://doi.org/10.2302/kjm.53.231.

Kandel ER (2001). The molecular biology of memory storage: A dialogue
between genes and synapses. Science 294(5544): 1030-8.
doi: 10.1126/science.1067020.

Kempermann G (2006). Adult neurogenesis. In PB Bates, PA Reuter-Lorenz
& F Rosler (Eds.), Lifespan development and the brain: The
perspective of biocultural co-constructivism (pp. 82-108).
Cambridge, England: Cambridge University Press.
https://doi.org/10.1017/CB09780511499722.006.

Kleim JA (2011). Neural plasticity and neurorehabilitation:

Teaching the new brain old tricks.
Journal of Communication Disorders 44(5): 521-8.
doi: 10.1016/jcomdis.2011.04.006.

Kleim JA & Jones TA (2008). Principles of experience-dependent neural
plasticity: Implications for rehabilitation after brain damage.
Journal of Speech, Language, and Hearing Research 51(1):
$225-5239. doi: 10.1044/1092-4388(2008/018).

Kleim JA, Kleim ED & Cramer SC (2007). Systematic assessment of training-
induced changes in corticospinal output to hand using frameless
stereotaxic transcranial magnetic stimulation.

Nature Protocols 2(7): 1675-84. doi : 10.1038/nprot.2007.206.

Kleim JA, Lussnig E, Schwarz ER, Comery TA & Greenough WT (1996).
Synaptogenesis and Fos expression in the motor cortex
of the adult rat after motor skill learning.

The Journal of Neuroscience 16(14): 4529-35.
http://www.jneurosci.org/content/16/14/4529.short.

Kloppel S, Mangin J-F, Vongerichten A, Frackowiak RS &

Siebner HR (2010). Nurture versus nature: Long-term impact of
forced right-handedness on structure of pericentral cortex and
basal ganglia. The Journal of Neuroscience 30(9): 3271-5.

doi: 10.1523/JNEUROSCI.4394-09.2010.

* “Although this paper presents
neurorehabilitation as a relearning process
there is one clear difference between learning
in the intact brain and relearning in the
damaged brain. Specifically, unlike in normal
learning conditions, rehabilitation can take
advantage of previously learned behaviors
that may still exist within the residual neural
circuits of the damaged brain” [Kleim 2011, p.
523].

“These behaviors may have been masked due
to some neurobiological phenomenon such as
inflammation, edema, or increased neural
inhibition. This is not the case during normal
learning conditions where behaviors are
acquired de novo.”

* As Kleim emphasizes in his 2011 paper, while
it is clear that learning is the key process in
rehabilitation in neurocognitive and
behavioral disorder, in normal incidental
learning vs. relearning after brain injury or
disease, the cognitive processes and
neurophysiological mechanisms don’t change
but the conditions of change do, often
dramatically, because of the differences in
both brain reserve and cognitive reserve prior
to and after brain injury, disease or
psychological imbalance.

“The cognitive reserve concept [i.e., brain and
cognitive reserve (BCR)] has been proposed to
account for the frequent discrepancy between
brain pathology and the cognitive performance
of an individual” [i.e., clearly observed
pathological conditions in the brain in the
absence of the presentation of any cognitive and
behavioral dysfunction]. [Sampedro-Piquero and
Begega 2017, p. 459].

* “The reserve concept [BCR] can be divided
[into distinctions of] cognitive reserve and
brain reserve being both not exclusive [i.e.,
are simultaneously operational in] taking part
in the protection against neurodegenerative
diseases.”

25


https://www.ncbi.nlm.nih.gov/pubmed/?term=Jain%20N%5BAuthor%5D&cauthor=true&cauthor_uid=10779564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Florence%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=10779564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qi%20HX%5BAuthor%5D&cauthor=true&cauthor_uid=10779564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaas%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=10779564
https://doi.org/10.1073/pnas.090572597
https://www.ncbi.nlm.nih.gov/pubmed/?term=J%C3%A4ncke%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19277116
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koeneke%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19277116
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoppe%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19277116
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rominger%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19277116
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4nggi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19277116
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jenkins%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=3588947
https://www.ncbi.nlm.nih.gov/pubmed/?term=Merzenich%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=3588947
https://www.sciencedirect.com/science/article/pii/S0079612308618294
https://www.sciencedirect.com/science/article/pii/S0079612308618294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20XM%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20XH%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20X%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jing%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15730870
https://doi.org/10.1016/j.neuroscience.2004.10.044
https://doi.org/10.2302/kjm.53.231
https://doi.org/10.1017/CBO9780511499722.006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kleim%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=17641632
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kleim%20ED%5BAuthor%5D&cauthor=true&cauthor_uid=17641632
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cramer%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=17641632
https://doi.org/10.1038/nprot.2007.206
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kleim%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=8699262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lussnig%20E%5BAuthor%5D&cauthor=true&cauthor_uid=8699262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schwarz%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=8699262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comery%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=8699262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greenough%20WT%5BAuthor%5D&cauthor=true&cauthor_uid=8699262
http://www.jneurosci.org/content/16/14/4529.short
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kl%C3%B6ppel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20203186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mangin%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=20203186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vongerichten%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20203186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frackowiak%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=20203186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siebner%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=20203186

Kolb B, Buhrmann K, McDonald R & Sutherland RJ (1994). Dissociation of
the medial prefrontal, posterior parietal, and posterior temporal
cortex for spatial navigation and recognition memory in the rat.
Cerebral Cortex 4(6): 664-80.
https://doi.org/10.1093/cercor/4.6.664.

Kramer AF, Bherer L, Colcombe SJ, Dong W & Greenough WT (2004).
Environmental influences on cognitive and brain plasticity during
aging. The Journals of Gerontology: Series A, Biological Sciences
and Medical Sciences 59(9): M940-M957.
doi: 10.1093/Gerona/59.9.M940.

Lee H, Devlin JT, Shakeshaft C, Stewart LH, Brennan A, Glensman J,
Pitcher K, Crinion J, Mechelli A, Frackowiak RS, Green DW &
Price CJ (2007). Anatomical traces of vocabulary acquisition in the
adolescent brain. The Journal of Neuroscience 27(5): 1184-9.
doi: 10.1523/JNEUROSCI.4442-06.2007.

Lerch JP, Yiu AP, Martinez-Canabal A, Pekar T, Bohbot VD, Frankland PW,
Henkelman RM, Josselyn SA & Sled JG (2011). Maze training in
mice induces MRI-detectable brain shape changes specific to the
type of learning. Neurolmage 54(3): 2086-95.
doi: 10.1016/j.neuroimage.2010.09.086.

Leuner B, Gould E & Shors TJ (2006). Is there a link between adult
neurogenesis and learning? Hippocampus 16(3): 216-24.
doi: 10.1002/hip0.20153.

Lipina TV & Roder JC (2013). Co-learning facilitates memory in mice:

A new avenue in social neuroscience.
Neuropharmacology 64:283-93.
doi: 10.1016/j.neuropharm.2012.06.054.

Luscher C, Nicoll RA, Malenka RC & Muller D (2000). Synaptic plasticity
and dynamic modulation of the postsynaptic membrane.
Nature Neuroscience 3(6): 545-50. doi: 10.1038/75714.

Maguire EA, Gadian DG, Johnsrude IS, Good CD, Ashburner J,
Frackowiak RSJ & Frith CD (2000). Navigation-related
structural change in the hippocampi of taxi drivers.

Proceedings of the National Academy of Sciences of the United
States of America 97(8): 4398-4403.

doi: 10.1073/pnas.070039597.
http://discovery.ucl.ac.uk/id/eprint/128714.

Markham JA & Greenough WT (2004). Experience-driven brain plasticity:
Beyond the synapse. Neuron Glia Biology 1(4): 351-63.
doi: 10.1017/s1740925x05000219.

May A (2011). Experience-dependent structural plasticity in the adult
human brain. Trends in Cognitive Science 15(10): 475-82.
doi: 10.1016/j.tics.2011.08.002.

McAllister AK, Lo DC & Katz LC (1995). Neurotrophins regulate dendritic
growth in developing visual cortex. Neuron 15(4): 791-803.
https://doi.org/10.1016/0896-6273(95)90171-X.

McGaugh JL (2000). Memory — a century of consolidation.

Science 287(5451): 248-51.
doi: 10.1126/science.287.5451.248.

* “The main difference between them is their
active [learning-based] or passive [structural-
based] role. Brain reserve is an example of
passive [structural-based] reserve in which
individual differences in brain size, number of
neurons, synapses or dendritic branches [etc.]
allow us to cope better with brain damage”

* “In contrast, cognitive reserve has an active
[learning-based] role, [involving
cognitive/behavioral] functioning rather than
[simply] the structure of the brain being more
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* “However, current studies suggest a close
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promoted by an active lifestyle, [which] would
develop a higher brain reserve which in turn
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[Sampedro-Piquero and Begega 2017, pp. 459-
460] (insertions in brackets added).
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to the accumulated neuroprotective reserve and
capacity for functional compensation induced by
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activity. BCR is thought to protect against, and
compensate for, a range of different
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lower risk of developing Alzheimer’s disease and
other forms of dementia”[Nithianantharajah

and Hannan 2009, p. 369].

* “Subsequently, behavioral, cellular and
molecular studies in animals (predominantly
mice and rats) have revealed dramatic effects
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enhanced levels of sensory, cognitive and
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Postlude

In the CNE program we explore together conceptualizations,
beliefs, modes of social interaction and interpersonal
relationships, reactions to situations, emotive contours, flights of
imagination, aesthetic visions, creative artistry and nuance, duty,
purpose, loyalty, love, spirituality, sense of destiny and myriad
other products of the mind in a variety of contexts through a
range of media by which we gain insights on the essence of
being human.

We explore behavior through a variety of activities and media,
learning how to interpret frames of meaning in understanding
others and discovering or rediscovering ourselves in outings,
games, stories and through music, drama, motion picture films,
dance, etc.

In answering the criticism that a large portion of such material is
creative, often fanciful, and does not reflect real life; such
components are however indisputably products of the mind —
the depository of all that we experience and think about — and
therefore representative of our hopes, dreams, fears, longings,
visions, imaginings, in short, the true essence of being human,
and in such dialogue and group experience, we learn what it is to
be human and how to connect with others and through that
connection with others, discover our very own personal, unique
core of being, reforming our cognitive constructs in redefining a
more positive, personal, harmonious lifestyle supporting
balanced, self-actualizing behavior, fluid, engaged social
interaction and a real, unequivocal bonding and reengagement
with oneself, with others and with life itself.
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