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The ill iterate of the 21st centur y will not be 
those who cannot read and wr ite, but those 
who have not learned to learn, unlearn, and 
relearn. 

-Alvin Toffler

Engaging Learners with Whole-Brain Experiences
by Dr. Melissa Hughes

The mastery of teaching is an art.  As students, we learn theory, sound pedagogy, best 
practice, and effective teaching strategies in our methods courses.  And then, when we 

finally find the way to our own classrooms, we meet kids who will put all of that 
learning to the test.  They will validate our careers.  They are the ones that prove just 
how complex and amazing the human brain is.  They are the ones that will challenge 
us, frustrate us, reward us, and inspire us.  The lessons we learn from them will stay 

with us long after they leave the classroom. 
They are the reason we do what we do. 

Dr. Hughes is the Founder and President of the Andrick Group.  She holds a Ph.D. in Curriculum and Instruction and master’s degrees 
in Instructional Technology and Educational Administration.  Throughout her career, Melissa has taught students at the elementary 
level as well as teachers at the university level.  She has authored more than a dozen resource publications and developed countless 
instructional materials for the classroom based upon sound pedagogy and best practice.  Dr. Hughes currently develops and delivers 
professional development workshops across the country to improve teaching and learning. 
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VariQuest® Visual Learning Tools help busy 
teachers and staff quickly and easily create 
customized posters, manipulatives, bulletin 
board displays and recognition plaques. 
They've helped educators across the 
country provide engaging learning 
environments, increasing academic 
achievement among students of               
all abilities.



Creativity.  Innovation.  Critical thinking.  Problem 
solving.  These are the goal posts for 21st century 
students.  Recent brain-based research support the 
notion that hands-on making, building, and creating 
not only nurture creativity, but also impact cognition, 
working memory, and innovative problem solving. 
While we don’t have to be neuroscientists to be 
effective in the classroom, if we want to improve our 
instructional practice, we must have an understanding 
how the brain learns. And if we want to nurture 
creativity, innovation and problem solving, we need to 
learn how to engage multiple parts of the brain. 

Until recently, many psychologists identified creativity and 
intelligence as fixed traits.  We now know differently.  The capacity 
to learn, solve problems, and be creative is hardwired into our 
brains – we either tap into it, nurture it, and develop it or we don’t.  

Our brain develops as we learn.  The more we learn, the more the 
brain develops.  The more the brain develops, the greater 
capacity we have to learn.  Whole-brain teaching is an 
instructional approach that emphasizes active learning that 
engages both hemispheres of the brain.  The combination of 
creative thinking and learning results from the generation of ideas 
in one part of the brain combined with emotions, meaning, and 
memory in another part of the brain and the release of dopamine, 
a neurotransmitter that sends signals to engage other nerve cells 
in the brain. All of that is a pretty scientific way to say that when 
we use the whole brain, we are better able to understand and 
retain new concepts, as well as file them in a place where we can 
recall and apply them later.   

Critical thinking and creativity work together — like the peanut 
butter and jelly of learning. One isn’t nearly as good without the 
other. This guide is designed to help you gain a basic 
understanding of how the brain learns as well as some simple 
strategies to engage multiple parts of the brain for deeper 
cognition, more meaningful understanding, and greater   
creativity.   
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Research confirms that there are specific areas in 
the brain for language and different areas for 
numbers and logic, However, the assumption that 
each individual is either right-brained or left-brained 
is an oversimplification. It is more accurate to think 
of the brain as a series of networks rather than two 
distinct hemispheres.  While it’s true that the brain 
hemispheres have somewhat different functions, to 
say that you are right-brained or left-brained would 
be inaccurate. Dominance is dependent upon the 
task, not the person. The region of the brain that 
handles logic, analysis and accuracy is in the left 
hemisphere while the right hemisphere deals with 
aesthetics, visual perception, imagery, and emotion.  
If we are reading, it is generally accepted that the 
left brain is dominant, but if we are painting a 
watercolor picture, the right brain is engaged. To 
that point, creativity is often considered to be a 
right-brain function.  However, language, which can 
be extremely creative, is a left-brain function.   Do 
you teach the way you learn best?  How do your 
students’ learning styles align with your teaching 
style? 

RIGHT BRAIN 
VS  

LEFT BRAIN 

Which side of this image is 
more appealing to you? Which 
side of the image best 
describes the way you teach 
and learn?  How do your 
students’ learning styles align 
with your teaching style?
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THE ARCHITECTURE OF 
THE BRAIN
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HOW THE BRAIN 
LEARNS 
The human brain has more than 100 billion cells called 
neurons.  When you see, read, hear, talk about or 
process information in any way, long fibers called 
dendrites grow out of the neurons.  The caveat is that 
dendrites can only grow from an existing dendrite.   

In other words, we can only learn by building upon 
preexisting knowledge.  The more we learn, the more 
dendrites we grow.  When dendrites get closer together, 
they form a connection point called a synapse. It is the 
synapses that transfer messages from one neuron to 
another.  The more dendrites we grow, the more 
connections we make. The more connections we make, 
the more we learn. As we learn and make more 
connections between new and prior knowledge, we 
move through sequential stages of learning.  Practice 
builds more dendrites and stronger connections.  At the 
mastery level, our dendrites are strong and thick.  Think 
of neuron development as branches that grow on a tree.    

   

Brain neurons begin forming about 
four weeks after conception.  A 
newborn’s brain makes connections 
at an incredible rate as they process 
the world around them.  This 
continues through our lives, but we 
know the brain makes the most 
connections between the ages of 3 
and 12.  Dendrites the brain finds 
useful become permanent, while 
others are eliminated. This “pruning 
process” is highly active in early 
childhood.

The stages of learning create physical changes 
in the brain as thin, fragile dendrites grow 
thicker and stronger becoming capable of 
growing new dendrites.  The more you learn, the 
greater capacity you have to learn.   

Motivation- show interest 

Exploration - ask questions 

Practice - trial and error 

Skill - demonstrate success 

Polish - continue improving 

Mastery - teach and challenge others to learn 

Education is practical neuroscience.  
A basic understanding of the human 
brain won’t make you a 
neuroscientist, but it might make you 
a more effective teacher. 

The Andrick Group © 2015



4

There is a wealth of research that supports the “Learning 
Pyramid.”  We know now that adding visual material 
substantially increases retention because the visual 
memory system in the brain is designed for both storage 
and recall.  With 70% of our sensory receptors in our 
eyes, our brains are wired to make sense of visual 
information. For this reason, learners that have many 
opportunities to visualize, draw, and see information 
graphically are better able to understand and retain 
those concepts. When we combine visual aids with 
opportunities for students to hear, verbalize, and 
demonstrate their learning, we increase retention rates 
significantly.  Experiential learning, or learning by doing,  
engages more parts of the brain, creates more dendrites 
and makes more connections than just reading or          
hearing information.  

I see and I forget.  
I hear and I remember. 
I do and I understand.  
-Confucius 

LEARNING AND 
RETENTION 

When students: They remember:

The Learning Pyramid
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The concept of psychology behind color has been 
important to marketers, artists, and designers for a 
long time.  Brands use color to evoke a specific 
emotional response.  Numerous studies have been 
conducted to find out which colors impact our desire 
to make a purchase or stimulate one’s appetite.  
Color is used all around us to create ideas, convey 
messages, evoke feelings, and capture our attention.  

We know now that there is also a correlation between 
color and learning.  Even though what we hear is 
higher than what we read on the learning pyramid, 
studies show that we remember color cues better 
than verbal cues alone. 

  Recent studies explored the differences in the recall 
of words using different colors. Because color 
connects neural pathways, people recall information 
they see in color to a much higher degree and 
comprehend new information by up to 70% when 
color is incorporated with the text or images. When 
people were asked to recall objects in black and 
white versus color, color memory was significantly 
greater.  Your brain not only increases attention span 
and recall, but it also feels a different emotion to 
different colors.  Some colors cause physiological 
changes in the body such as anxiety, pulse, blood 
flow and arousal. Why wouldn’t color be important to 
teaching and learning? 
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COLOR MAKES 
A DIFFERENCE 
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Source:  The Logo Company



Students are much more likely to remember 
curricular content in which they make an 
emotional connection.  An emotional experience 
can be associated with the content or the 
environment, but either can impact learning.  A 
powerful emotional experience can cause long 
lasting memories.  Sometimes called flashbulb 
memories, our brain embeds emotionally 
significant experiences that we’re able to recall 
years later.   

The limbic system is the center for our emotional 
thinking.  Located beneath the cerebral cortex, 
the limbic system is directly responsible for the 
endorphins produced when we laugh and the 
cortisol produced when we’re frightened.  This is 
where we manage most of your emotions, like 
happiness, sadness and empathy.  Memory is also 
stored here.  The stronger your feeling is toward a 
certain event or experience, the stronger your 
limbic system reacts to that particular emotion. 
Brain based research shows that when there is a 
positive emotional connection to learning, the 
integrated brain is more likely to be engaged 
enabling new information to be transferred to 
long-term memory for recall.   

How we process information has a great impact on 
the quality of what we learn and whether or where 
we will store that information for recall.  Memories 
are much more than information.  They are the 
patterns of meaningful associations and 
connections in the brain’s network that enable us 
to extract meaning. We can learn something for a 
few minutes, but without an emotional connection 
the brain won’t hold on to it.   
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Research indicates that when we 
combine more than one learning 
modality with an emotional 
connection, students are much more 
likely to apply and synthesize the 
information.  

THE EMOTIONAL 
CONNECTION 
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Emotions

Climate Content

Positive

Negative

produces endorphins; 
stimulates frontal 
lobes

produces cortisol; 
increases anxiety; 
shifts frontal lobes to 
flight or fight phase

Create “memory tags”

Implicit Memory	 	                Explicit Memory



Now that we have a basic understanding of  how 
the brain learns, the concept of whole-brain 
learning and learning makes more sense.  If we 
want kids to think critically, we have to give them 
multiple opportunities to learn how to learn.  It is 
also essential to help them nurture their innate 
creativity.   

Ask 25 kindergartners how many of them are 
artists, and you'll see 25 hands in the air. While 
most young children will easily classify 
themselves as “creative,” that number drops to 
50% in fifth grade, and plummets to less than 
10% in high school. The reasons are both 
scientific and emotional. 

The biological explanation is that the emotional 
brain is fully functional by about age 12. But the 
prefrontal cortex (the region that controls 
executive functions such as complex cognitive 
behavior, decision making, and social control) 
doesn’t fully mature until the mid-twenties. In the 
early grades, students create with relative 
freedom. The “purple cow” is deemed creative 
and imaginative. In fifth grade, the prefrontal 
cortex is showing signs of development in the 
form of inhibitions. Students begin to moderate 
their behavior based upon judgment from others. 
By high school, students are very much aware of 
how others view their work and most of their 
academic experiences have centered around 
“the right answer” rather than innovative 
thinking. Purple cows no longer exist and we 
begin to associate being "wrong" with a penalty 
or consequence. Our prefrontal cortex trumps 
risk-free learning and exploration. 

So how do we promote healthy development of 
the prefrontal cortex without squashing the 
creativity along the way? 

Provide creative constraints
When you tell learners of any age to “be 
creative” without guidelines, you'll likely see 
more than a few "deer in the headlights" looks. 
Too much freedom can actually have the 
opposite effect. For example, rather than asking 
students to create an invention, ask them to 
create an invention that includes three wheels 
and a pulley. Or write a creative story that 
includes a boy, a dog, and a kite. A few 
restrictions or guidelines can often stimulate 
more ideas and generate better results. 

Challenge the brain with divergent thinking
We're trained to think about teaching and 
learning in terms of convergent thinking. Follow 
a specific set of steps to arrive at a single 
correct answer. In contrast, divergent thinking is 
a process used to generate many possible 
solutions. Divergent thinking processes require 
the brain to search through the “archives” for as 
many stored ideas, data points, and related 
facts that could generate more possible 
solutions. This kind of thinking actually 
stimulates more areas of the brain and allows for 
more neural connections. 

Focus on ideas
A creative learning environment will allow 
students to focus on ideas rather than facts. Yes, 
they need to know certain facts, but when 
students learn how to recognize conceptual 
relationships, they will be better able to apply 
known facts to new ideas. 

Make creativity a habit
Creative thinking requires generating “out of the 
box” ideas which is contrary to the brain’s 
preference for patterns, logic, and meaning. By 
encouraging creative expression, students will 
become more and more comfortable thinking of 
new possibilities rather than rely on established 
patterns of thinking. 

When  students realize that visual 
representations and models are really 
just illustrations of ideas, they’ll become 
more comfortable with the process and 
nurture their own ideas.

THE PURPLE 
COW IN THE 
PREFRONTAL 
CORTEX 
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INTENTIONAL 
REFLECTION 

  

Think about your next instructional unit.  
List the learning experiences below to 
identify your whole-brain teaching 
strategies.
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INTENTIONAL 
REFLECTION 

  

With a basic understanding of how the 
human brain works and learns, take a 
few moments to reflect upon your own 
practice.  How will you employ this 
new knowledge to improve teaching 
and learning in your classroom?
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Describe your learning style. How does your learning style align with 
your teaching style? 

Assumption 2: Assumption 1:   

Describe your strengths.  Describe your challenges.  

Challenge:  
Improve your instruction 
by applying principles of  

whole-brain learning

One Goal: 
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For more information about 
Whole-Brain Teaching and Learning:

For more information about 
the VariQuest Visual Learning Tools, 

visit booth #817 at FETC!   

www.avispl.com

http://www.avispl.com
http://www.andrickgroup.com
http://www.andrickgroup.com
http://www.variquest.com
http://www.variquest.com
http://www.avispl.com

