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As professionals in the field of aquatic exercise and fitness, 
we understand the connection between the neurons firing 
to ensure muscle power, balance and the coordination of 
movement.  Movement and exercise, on land or in water, 
requires the brain to send signals using the central nervous 
system via the spinal cord. This in turn causes muscle neu-
rons to fire, the recruitment of muscle groups to react, and 
ultimately to move the body. What a wonder that all this 
happens with a single thought!  

In order for the body to move in functional patterns and 
maintain activities of daily living, training is essential for the 
brain, especially as we age.  Neuroplasticity describes the 
brain’s ability to adapt to changes in cognition, motor learn-
ing skills, mapping, stability, and mobility with propriocep-
tion.  The brain is malleable, and will change throughout the 
lifespan. Neurons of the brain are capable of regenerating 
and/or “waking up”, so to speak. 

Research has shown that exercising while requiring the brain 
to perform mental tasks actually keeps the brain functioning 
optimally. In fact, it is healthy to exercise the brain in various 
ways using multiple areas of the brain. From my experience 
over the years, water exercise – whether high intensity inter-
val training or arthritis-based programming – provides some 
form of brain stimulation.  How exciting is that?  Some of 
our clients seem to intuitively know this, which is one reason 
they attend our classes. 

As aquatic fitness instructors we direct this brain training nat-
urally and with purpose.  For instance, repeating a pattern or 
sequence, as seen with add-on choreography. Or, we might 
ask our class to perform exercises at various movement tem-
pos, e.g. water tempo, ½ water tempo and land tempo. Some-
times we simply ask our students to keep count of a number 
of repetitions performed while being timed for 30 seconds.  
We might perform a movement sequence to music, and then 
repeat the sequence with only visual or verbal cues. For some 
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clients this is an easy task; for others it can take many more 
repetitions for motor learning to take place. Accomplishing 
these tasks is why pairing choreography with music can be so 
enjoyable. Success in the aquatic environment boosts self-ef-
ficacy and confidence within a person.  Another benefit is that 
it stimulates those emotional, happy, “feel good” hormones 
and satisfaction of a job well done.  

Another example might be asking students to “partner up” 
and face one another. Now the neuroplasticity challenges 
can be seen in the individual’s ability to follow directions 
and communicate socially with others. Participants will 
experience visual stimulation that causes the neurons to fire; 
for example the individual being able to put his/her right 
foot in front of the left despite seeing his/her partner per-
form the movement, seemingly with the opposite foot. Many 
times I have observed my class participants during this type 
of activity and their visual neurons cause a perception that is 
not congruent with the instructions I have given. Invariably 
one of the participants senses that they may have it wrong.  
You can also change things up a little by having partners 
face each other, but assign one person as the guide and the 
second as the mirror image. Now each is using the opposite 
arm or leg.

Additionally, during class participants are required to use 
both sides of their brains all the time. The left side of our 
brain recognizes verbal cues and manages the motor skills 
needed to operate the right side of the body. It also recalls 
the names of moves, as well as the names of the participants 
in our classes. The left side operates math, science, and ana-
lytical skills.   Meanwhile, the right side of our brain elicits 
memories and emotions that can be evoked, like when we 
listen to music during class. This is because the right side 
of the brain performs tasks related to creativity and is good 
for problem solving utilizing creative solutions. It indeed 
holds images of our “minds’ eye” and details of patterns 
or sequences, which are used to decipher what our bodies 
must do next.  The left side of the brain controls the motor 
happenings of the right side of the body.

In teaching our classes, we must pay special attention to the 
fact that there are many facets of the aging process that need 
to be considered. We must note not only the age of class 
participants, but also physiologically and psychologically 
capabilities, keeping in mind each person’s motor and func-
tional limitations. There is much more going on with each 
individual than merely being present for class. There are five 
types of aging that can help us understand the concept of 
neuroplasticity while teaching and observing students or cli-
ents in our classes. 
• Chronological Age:  The number of years that a person 

has been alive.
• Functional Age: Ones ability to accomplish tasks, or 

activities of daily living.
• Biological Age: How one compares with others of the 

same age. 
• Social Age: How one works together with others to 

accomplish a task, and the ability to interact success-
fully.

• Psychological Age: How one uses their right brain and 
left brain successfully to accomplish tasks, and boost 
self-efficacy and independence.

The beauty of teaching aquatic fitness is that we typically have 
students of different ages and fitness abilities in one class.  It 
always amazes me to see a sixty-year-old communicating and 
working along side a forty-year-old.  Or, even more impres-
sive, is the eighty-year-old catching on to a routine, while you 
have the satisfaction of seeing that “Wow!” in her eyes and a 
big “Yes… I did it!” conveyed in her facial expression. 

We can successfully use brain training in these multi-level, 
intergenerational classes. When teaching a HIIT class, par-
ticipants are taught to utilize the perceived rate of exertion 
that enables each person to moderate his/her own exertion 
level from hard, harder, or hardest during the class.  Let’s 
consider how to add brain training with a pyramid using a 
40-30-20-10-20-30-40 second format.  During the first forty 
seconds ask participants their favorite color. At the thirty-sec-
ond interval ask them to spell that color forward, and then 
again backward. At the twenty-second interval ask how 
many letters there are in their favorite color.  Take the ten 
seconds as a rest period. Then on the downside of the pyr-

amid, ask if that number is in their telephone number, and 
if it is in the beginning, or end of the sequence. During the 
next 30-second cycle, ask them to repeat that section of their 
telephone number forward, and then backward. In the final 
40 seconds, let them focus on the movement performance.  
Try another round of HIIT, using the same idea, but with a 
favorite flower, ice cream flavor, or make of car.

These activities tap into the spatial (right side) and analytical 
(left side) of the brain while engaging the entire body in a 
cardio challenge. Working the brain while engaging in an 
aerobic exercise improves the brain’s ability to produce new 
neurons or improves the junction of older neural pathways. 
All participants, regardless of age, can perform brain-train-
ing exercise, although some may have more success than 
others. Watch for facial expressions that indicate when a stu-
dent is successful, or has given up. Modify the skill level as 
appropriate for the majority of your participants, as you want 
everyone to feel successful, rather than frustrated.  

One of my favorite neuroplasticity games involves combin-
ing problem solving with functional movement.  I utilize this 
in my arthritis classes, and generally works best with partic-
ipants standing in a circle. It goes something like this, “We 
are going to make a pie.  What kind of pie shall we make?” 
Most participants are engaged in this imagery game and love 
to share their recipes. The challenge lies in using functional 

Training the brain during exercise, 

or movement, can be implemented 

when teaching any water exercise class, 

regardless of age, or physical ability. 
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moves in the water. Neurons are firing throughout the brain as each individual 
imagines herself actually making the pie while moving through the sequence of 
exercises. Use your imagination to adapt this challenge to keep it engaging. Your 
class will come alive with activity when their imagination opens up. There are a 
number of AEA arthritis program approved moves that can be used during this fun 
and engaging brain exercise. 

Proprioceptive Neuromuscular Facilitation (PNF) has been used in the aquatic 
environment for many years. Ruth Sova, Terri Mitchell, and David Ogden explored 
this concept in the early 1980’s. MaryBeth Dziubinski, with her Freedom to Move 
and Stretch and Stride series, is also a pioneer in the field, teaching instructors 
about purposeful movement to enhance balance, gait, and coordination. Further-
ing this concept, Laurie Denomme, who has utilized functional movement in her 
WECOACH exercise series, emphasizes movement through the water using the 
body in planar and multi-planar ways. 

There is a need for instruction involving PNF, gait training, and multi-planer move-
ment. These techniques assist individuals with various conditions, such as multiple 
sclerosis, Parkinson’s disease, stroke, Alzheimer’s, and other neurological disor-
ders. Training the brain during exercise, or movement, can be implemented when 
teaching any water exercise class, regardless of age, or physical ability.  Lawrence 
Biscontini, an advisory Board Member for the International Council on Active 
Aging, reminds us that, “Coupling brain games with appropriate movements is one 
of the waves of the future for helping to change, not that we age, but how we age.”  

So I encourage you to learn more about neuroplasticity. Be vigilant and observant 
so that you can understand your participants’ capabilities and individual needs, 
while noting their chronological, biological, functional, social, and psychological 
age. As an instructor, this must be done with compassion and the solid understand-
ing of how to promote muscle balance with optimal brain health for your partici-
pants and clients.  n
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