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Learning is the core of education. In the era of knowledge and technology lifelong learning is necessary.. For
lifelong and continuous learning Androgy is the platform. As education is interdisciplinary, so the andragogy.
Brain is the site of learning. so researches in neuroscience has the vital impact on education in general and
learning in particular. How adults brain learns, functions and characteristics of it helps andragogy. Many
important research results in neuroecience about neurogenesis, neuroplasticity, neurotransmitters, BDNF,
synaptic pruning in adult brain proved vital use in androgogy to design learning program, instructional designs,
and models for learning of adults.
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Introduction:

Adult learning is different from child learning so for adult learning andragogy and for child learning pedagogy .
Pedagogy has the effect of researches in neuroscience that is popularly known as Neuroscience of learning or
Brain Based Learning .As brain is the natural habitat/ seat of learning. Andragogy deals with adult learning.
When andragogy implements or utilizes the research results from adult neuroscience that is neuroandragogy.
Prior to that it is important to know learning process in brain . Understanding how the brain works definitely
influences learning of any age learner. Any educator, instructional designers, and eLearning professionals in
general should be curious to know and understand brain from learning point of view as he or she educate the
brain .

e Learning process in Brain:

Researches in neuroscience denotes that learning takes place in Central Nervous System (mostly in Brain) with
the help of peripheral nervous system (sense organs)

Brain is pivotal organ in our body . There are 100 billion neurons. Cells in brain are called neurons . Each neuron
has many fiber like processes. Those are called dendrites. One of them is longer than others that is called Axon.
Neuron receives chemical/electrical signals from other body parts/sense organs and from our thoughts . Dendrites
[short processes] functions as receiver of chemical signals (information). Axon(longer processes) transmits the
chemical signals(information) from one neuron to the dendrites of another neuron; connection is created . that
junction point of axon and dendrites is called synapses; so in Brain Based Learning ,Learning means —
“formation of Synapses, neural networks, neural pathways and long term memory. Formation of more
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synapses means more learning. These synapses creates network of neurons in the brain; that is called neural
network. More the dense neural network more developed brain and more learning eventually more development.
Understanding of the learning process in brain help to enrich ,enhance and accelerate the learning .
e Learning according to Neuroscience:
Neuroscience denotes learning process should be -

according to brains natural learning process.

according to the characteristics of brain

regarding to principles of brain functioning.

keeping in mind fundamentals of brain functions.
regarding to the needs of brain.

Researches in neuroscience defines learning is a

1] continuous neuro- biological information processing in brain

2] physical process

3] innate, natural ability

4] involves whole physiology

5] both conscious and subconscious

6] unique in every brain

% What should happen in Brain for learning:

According to neuroscience following process take place in brain while learning

Neurogenesis - Creation of brain cells "Neurons"

Increased Synapses -creation of connections among neurons

Increased Neural Network-Creation of networks of neurons through synapses

Increased Neural Pathways- Creation of pathways of synapses connecting various lobes of the brain
Neuroplasticity -flexibility of brain that allows brain to mould, change ,wire and rewire

BDNF- it is substance or molecule in brain helps for neurogeneses

Secretion of Excitatory Neurotransmitters-these are the chemicles secret in the learning process which
enhance speed and quality of information processing /learning

Optimal brain engagement- Enhanced communication among the parts of the brain .Above processes
takes place in brain in learning process.

+ Brain Researches And Adult Learning:
It was assumed that young person can learn easily than adults .So the famous marketing slogans “Learn a foreign

language like a child,” can be found easily. But researches in neuroscience proved that adult brain has also the

ability to learn.

As neuroscience defines learning with empirical evidences ,in adult brain also the same processes should be
taken place for meaningful learning. How to enhance these processes in adult brain for effective learning of
adults can be scaffolded by neuroscience of adult learning that is neuroandragogy. There is a difference between
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young brain and adult brains structure and function. ,so the difference between learning of children and adult.

Following diagram shows the difference -
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(Source-https://lwww.alzforum.org/news/research-news/newborn-neurons-adult-brain-real-deal-or-glial-
imposters_)
+«+ Characteristics of Adult Brain:

1) More white matter than grey matter:
Grey matter denotes the cell bodies of brain -Neuron. White matter denotes synapses ,neural networks and

neural pathways ..Adult brain is more matured developed than young brain; so it is dense ,that can be seen

easily in following diagram.

\Y FL 4\75"2

1 Month 9 Months

Newborn

(source-http://www.urbanchildinstitute.org/why-0-3/baby-and-brain)

2) More developed pre- frontal cortex:
Adults prefrontal cortex is more developed than children. So they can think more logically, sequentially .So
adults have complex and sublime emotions than children.

3) More control over the Amygdela:
Adults amygdela is controlled than children due to the more tracts from prefrontal cortex to Amygdela; so

they can control their feelings and emotions.
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4)

5)

1)

Decreased Synapse pruning rate

Adults brain prune the synypses and neural network very slowly; pruning is difficult in adult brain.
RAS(Reticular Activating System) is more selective and work on the rule of focused attention.

By using these characteristics of adult brain process in brain necessary for learning can be enhanced as
follows.

Neurogenesis / BDNF:

Neurogenesis is the process of creating new neurons .BDNF (Brain Derived Neurotrophic Factor ) is the
important molecule necessary for neurogeneses.lIt was assumed that neurogenesis is active in child brain only
and not in adult brain .But recent researches in neuroscience shows that adult brain also creates new neurons. In
child brain rate of neurogenes is more and more part of the brain are engaged in neurogenese. But in adult brain
rate and parts of brain involved in neurogenesis is less. Neuroscience shows that neurogeneses is possible in
adults only in the part of the brain Hippocampus and olfactory bulb and motor cortex.

7
0.0

Strategigies to Enhance Neurogenesis in Adult Brain:

As Hippocampus is the important part in brain for neurogenese, helping adults to create more long term memory

is
th

useful.For that mnemonics can be used. Researches suggest that the loss of hippocampal BDNF is not part of
e mechanisms involved in age-related cognitive decline .Neurons Those Fire Together Wire Together

(Hebb, D. O .1949)according to this rule peripheral learning is important ,so adults can be helped for this. Single
tasking strategy is useful as it is proved in neuroscience that information processing is faster and accurate when
brain works on single task. Multitasking decelerates the speed of information processing and prone to commit

m

istakes.

a) Physical Activity:

Researches in neuroscience proved that physical activities enhances neuroplasticity (Konopka L. M. 2015)
.Exercise was also shown to improve brain functions. The biochemical molecule, BDNF, causes the growth
and proliferation of neurons. It is experimented and established that exercise helps to provide oxygen and
glucose to brain that increases neurogeneses.,. So adults should indulge in physical activities including
walking ,exercise, aerobics ,running. According to one of the study (2006) cardiovascular fitness helps the
brain tissue in not aging humans. There is strong biological basis for the role of aerobic fitness in maintaining
and enhancing central nervous system health and cognitive functioning in older adults.

b) Proper Rest And Sleep:

Neuroscience shows that sleep and rest is mandatory for learning and memory as it strengths and consolidates
synapses ,neural networks and neural pathways ;helps in creating and storing long term memory.(Eugene, A.
R., & Masiak, J. 2015).Adults should have at least 7 hours of sleep for the proper functioning of their brain.
Sleep is necessary to boost parts of the brain so that they can function normally and continually. Lack of
sleep causes the malfunctioning of neurons.

Meditation: FMRI (functional Magnetic Resonance Imaging) shows that mediation helps to calm down the
brain .According to Alice G. Walton(2016) mediation helps to preserve the brain from ageing. It helps to
avoid depression ,anxiety and pain.
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2) Secretion of feel good Neurotransmitters

Feel good neurotransmitters helps brain effective, active and accelerate the rate of information transfer .Secretion
of feel good neurotransmitters (Dopamine, serotonin, Oxytocin and Endorphin) is necessary for learning
.Researches in neuroscience shows that some of the following activities can be utilized to secrete the feel good
neurotransmitters.

e setting short term goals and fulfilling them.

e enjoying favorite food

e meeting interesting and new people visiting new places

e learning new language ,skill

¢ spending time with small children ,pets and loved ones.

e Engaging in Gardening ,exercise

¢ Pursuing hobby, exertion activity

e Helping others ,engaging in social works

e listing music, playing outdoor games.

¢ Any adult can make use of above strategies to help their brain to secrete happy neurotransmitters and make

their brain ready to learn.
o These are the common suggestion that adults can use and learning program designer for adults should
take into account for adults effective learning.

3) Neuroplasticity:
Brain changes physically continuously due to various conscious and unconscious experiences. In this it
compensate its functions, changes synapses, neural network. It directs synaptic pruning, synaptic strengthening.
Karla Gutierrez(2022) in her blog mentions that Neuroplasticity has weighty consequences, especially when it
comes to learning. neuroplasticity allows the brain to change to improve to adapt and to learn throughout life,
even after middle age and during old age. So adults can rewire their brain and can change their brain for their
betterment . Bates, T.(2019) gives seven steps to rewire adult brain for getting red from negative thinking ,anxiety
,phobia, over thinking ,depression and make it flexible and productive .Following activities can be suggested
for the adults to enhance brain plasticity which is necessary for learning.
1) Playing games
2) Learning new language or skill
3) Listening Music
4) Physical activity
5) Gardening
6) Doing things differently.
7) Practicing Mindfulness.
8) Solving and creating puzzles.
9) Practicing Visualizing
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10) Practicing Imagination
All the above given activities help to change synapses, neural networks, neural pathways which helps to rewire

the brain .

+«» Application of Neuroscience in Androgoy:

Adult learning is different from child learning._Malcolm Shepherd Knowles (1980) introduce the concept of
andragogy. He gave five assumptions of adult learning they are shown in following diagram.

Self
/ concept \
Motivation :
to learning Assumptions Experience
of Adult
Learning

Oriention Readiness

to learning to learn

These assumptions have the neural correlates by using them instructor or educator of adult learner understand
his/her role in andragogy and how to design learning of adults. Following table shows the same. .

Sr. | Assumptions of Adult Neural co relates Instructors role

no. | Learning.

1 Self concept Developed prefrontal cortex Choice should be given

2 Experience Already created synyapses and Design the learning according
neural networks and neural to created synyapses &neural
pathways networks ,neural pathways.

3 Readiness to learn Controlled RAS so focused Role of guide &mentor
attention

4 Orientation to learning Developed prefrontal cortex Responsibility & choice of
&Cingulate Gyrus decisions should be given to

learner

5 Motivation to learning Habituated RAS ,secretion of Self learning task ,role of

endorphin guide &mentor

Neuroscience has the ample impact on adult learning theory that is andragogy.Now the separate branch of this
is prolife ring that is neuroandragogy.
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