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Understanding a Brain-Based 
Approach to Learning and Teaching

Educators who become aware of recent research
on how the brain learns will gain exciting ideas

about conditions and environments that can
optimize learning.

T he greatest challenge of brain 
research for educators does not 
lie in understanding the ana 

tomical intricacies of brain functioning 
but in comprehending the vastness, 
complexity, and potential of the hu 
man brain. What we are beginning to 
discover about the role of emotions, 
stress, and threat in learning and about 
memory systems and motivation is 
challenging basic assumptions about 
traditional education. Fully under 
stood, this information requires a ma 
jor shift in our definitions of testing 
and grading and in the organizational 
structure of classrooms and schools.

Principles for Brain-Based 
Learning
We offer the following brain principles 
as a general theoretical foundation for 
brain-based learning. These principles 
are simple and neurologically sound. 
Applied to education, however, they 
help us to reconceprualize teaching by 
taking us out of traditional frames of 
reference and guiding us in defining 
and selecting appropriate programs 
and methodologies.

Principle One: The Brain Is a 
Parallel Processor
The brain ceaselessly performs many 
functions simultaneously (Omstein and 
Thompson 1984). Thoughts, emotions, 
imagination, and predispositions oper 
ate concurrently. They interact with 
other brain processes such as health 
maintenance and the expansion of gen 
eral social and cultural knowledge.

Implications for education. Like the 
brain, good teaching should "orches- 
trate" afl the dimensions of parallel
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processing, and it must be based on 
theories and methodologies that make 
such orchestration possible As no one 
method or technique can by itself ad 
equately encompass the variations of 
the human brain, teachers need a 
frame of reference that enables them 
to select from the vast array of meth 
ods and approaches that are available.

Principle Two-. Learning 
Engages the Entire 
Physiology
Like the heart, liver, or lungs, the brain 
is an incredibly complex physiological 
organ functioning according to physi 
ological rules. Learning is as natural as 
breathing, and it is possible to either 
inhibit or facilitate it. Neuron growth, 
nourishment, and synaptic interac 
tions are integrally related to the per 
ception and interpretation of experi 

ences (Diamond 1985) Stress and 
threat affect the brain, and it is influ 
enced differently by peace, challenge, 
boredom, happiness, and contentment 
(Omstein and Sobel 1987). In fact, the 
actual "wiring" of the brain is affected 
by school and life experiences. Any 
thing that affects our physiological 
functioning affects our capacity to 
learn.

Implications for education Brain- 
based teaching must fully incorporate 
stress management, nutrition, exer 
cise, drug education, and other facets 
of health into the learning process. 
Learning is influenced by the natural 
development of the body and the 
brain. According to brain research, for 
example, there can be a five-year dif 
ference in maturation between any 
two "average" children Gauging 
achievement on the basis of chrono 
logical age is therefore inappropriate.
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By providing a stimulating classroom environment, teachers can help satisfy the brain's 
enormous hunger for discovery and challenge.



Principle Three: The Search 
for Meaning Is Innate
The search for meaning (making sense 
of our experiences) is survival-ori 
ented and basic to the human brain 
The brain needs and automatically 
registers the familiar while simultane 
ously searching for and responding to 
novel stimuli (O'Keefe and Nadel 
1978). This dual process is taking 
place every waking moment (and, 
some contend, while sleeping) Other 
brain research confirms the idea that 
people are "meaning makers" (see, 
e.g. Springer and Deutsch 1985, p 
33) The search for meaning cannot be 
stopped, only channeled and focused. 

Implications for education Brain- 
based education must furnish a learning 
environment that provides stability and 
familiarity At the same time, it should 
be able to satisfy the brain's enormous 
curiosity and hunger for novelty, discov 
ery, and challenge. Programs for gifted 
children already combine a rich envi 
ronment with complex and meaningful 
challenges. Most of the creative methods 
used for teaching gifted students should 
be applied to all students.

Principle Four: The Search 
for Meaning Occurs Through 
"Patterning"
In a way, the brain is both scientist and 
artist, attempting to discern and un 
derstand patterns as they occur and 
giving expression to unique and cre 
ative patterns of its own (Lakoff 1987, 
Rosenfield 1988. Nummela and Rosen- 
gren 1986, Hart 1983) Designed to 
perceive and generate patterns, the 
brain resists having meaningless pat 
terns imposed on it By meaningless 
we mean isolated pieces of informa 
tion that are unrelated to what makes 
sense to a particular student When the 
brain's natural capacity to integrate 
information is acknowledged and in 
voked in teaching, vast amounts of 
initially unrelated or seemingly ran 
dom information and activities can be 
presented and assimilated

Implications for education Learners 
are patterning all the time in one way 
or another. We cannot stop them, we 
can only influence the direction Day 
dreaming is a form of patterning, so are 
problem solving and critical thinking. 
Although we choose much of what 
students are to learn, we should, rather

than attempt to impose patterns, pre 
sent the information in a way that al 
lows brains to extract patterns. "Time 
on task" does not ensure appropriate 
patterning because the student may ac 
tually be engaged in "busywork" while 
the mind is somewhere else. For teach 
ing to be really effective, a learner must 
be able to create meaningful and per 
sonally relevant patterns. This type of 
teaching is most clearly recognized by 
those advocating a whole language ap 
proach to reading (Goodman 1986; Al- 
tweger, Edelsky, and Elores 1987), the 
matic teaching, integration of the 
curriculum (Shalley 1988), and life rel 
evant approaches to learning.

Principle Five: Emotions Are 
Critical to Patterning
What we leam is influenced and orga 
nized by emotions and mind-sets in 
volving expectancy, personal biases 
and prejudices, self-esteem, and the 
need for social interaction Thus, emo 
tions and cognition cannot be sepa 
rated (Ornstein and Sobel 1987, Lakoff 
1987, McGuinness and Pribram 1980, 
Halgren et al 1983) Emotions are also 
crucial to memory because they facili 
tate the storage and recall of informa 
tion (Rosenfield 1988). The emotional 
impact of any lesson or life experience 
may continue to reverberate long after 
the specific event that triggered it

Implications for education Teach 
ers must understand that students' 
feelings and attitudes will be involved 
in learning and will determine future 
learning They should make sure that 
the emotional climate is supportive 
and marked by mutual respect and 
acceptance. Cooperative approaches 
to learning support this notion Stu 
dent and teacher reflection and meta- 
cognitive approaches should be en 
couraged. The emotional color of 
teacher-student encounters depends 
on the sincerity of the support that 
teachers, administrators, and students 
offer each other.

Principle Six: Every Brain 
Simultaneously Perceives 
and Creates Parts and 
Wholes
Although there is evidence of brain 
laterality, meaning that there are differ 
ences between the left and the right 
hemispheres of the brain (Springer

and Deutsch 1985), left brain-right 
brain is not the whole story. In a 
healthy person the two hemispheres 
are inextricably interactive, irrespective 
of whether a person is dealing with 
words, mathematics, music, or an 
(Hand 1984, Hart 1975). The value of 
the "two-brain" doctrine is that it re 
quires educators to acknowledge the 
brain's separate but simultaneous ten 
dencies for organizing information. 
One is to reduce such information into 
parts; the other is to perceive and work 
with it as a whole or series of wholes. 

Implications for education People 
have enormous difficulty learning 
when either parts or wholes are ne 
glected. Good teaching builds under 
standing and skills over time because 
it recognizes that learning is cumula 
tive and developmental. However, 
parts and wholes are conceptually in 
teractive They derive meaning from 
each other. Thus, vocabulary and 
grammar are best understood and 
mastered when they are incorporated 
in genuine, whole-language experi 
ences Similarly, equations and scien 
tific principles are best dealt with in 
the context of living science

Principle Seven: Learning 
Involves Both Focused 
Attention and Peripheral 
Perception
The brain absorbs the information of 
which it is directly aware and to which 
it is paying attention. It also directly 
absorbs information and signals that lie 
beyond the immediate focus of atten 
tion. These may be stimuli that one 
perceives "out of the side of the eyes" 
such as gray and unattractive walls in a 
classroom. Peripheral stimuli also in 
clude the very light or subtle signals 
that are within the field of attention but 
are still not consciously noticed (such 
as a hint of a smile or slight changes in 
body posture) This means that the 
brain responds to the entire sensory 
context in which teaching or commu 
nication occurs (O'Keefe and Nadel 
1978) One of Lozanov's (1978a. 1978b) 
fundamental principles is that every 
Stimulus is coded, associated, and sym 
bolized by the brain. Every sound 
(from a word to a siren) and every 
visual signal (from a blank screen to a 
raised finger) is packed full of complex 
meanings Peripheral information can
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therefore be purposely organized to 
facilitate learning.

Implications for education The 
teacher can and should organize ma 
terials that will be outside the focus of 
the learner's attention In addition to 
traditional concerns with noise, tem 
perature, and so on. peripherals in 
clude visuals such as charts, illustra 
tions, set designs, and an. including 
great works of art Barzakov (1988,) 
recommends that teachers change an 
frequently to reflect changes in learn 
ing focus Music has also become very 
important as a means to enhance and 
influence more natural acquisition of 
information The subtle signals that 
emanate from a teacher also have an

impact on learning Our inner states 
show in skin color, muscular tension 
and posture, rate of breathing, eye 
movements, and so on Teachers 
should engage the interests and enthu 
siasm of students through their own 
enthusiasm, coaching, and modeling, 
so that the unconscious signals relat 
ing to the importance and value of 
what is being learned are appropriate 
Lozanov (1978a, 1978b) coined the 
term double planeness' to describe 
the congruence of the internal and 
external in a person—it is imponant 
to practice what we preach and to 
express genuine feelings rather than 
to fake them, because our true inner 
states are always signaled and dis 
cerned at some level by learners

Principle Eight: Learning 
Always Involves Conscious 
and Unconscious Processes
We leam much more than we ever 
consciously understand Most of the 
signals that we peripherally perceive 
enter the brain without our awareness 
and interact at unconscious levels 
Having reached the brain, this infor 

mation emerges in the consciousness 
with some delay, or it influences mo 
tives and decisions fLozanov 1978b) 
Thus, we remember what we experi 
ence, not just what we are told A 
student can easily leam to sing on key 
and learn to hate singing at the same 
time Teaching should therefore be 
designed in such a way as to help 
students benefit maximally from un 
conscious processing In pan this is 
done by addressing the peripheral 
context (as described above; In pan it 
is done through instruction

Implications far education A great 
deal of the effon put into teaching and 
studying is wasted because students 
do not adequately process their expe 
riences 'Active processing' allows 
>tudents to review how and what they 
learned so that they can begin to take 
charge of their learning and the devel 
opment of their own personal mean 
ings It refers to reflection and meta- 
cognitive activities—for example, a 
student might become aware of his or 
her preferred learning style Teachers 
may facilitate active processing by cre 
atively elaborating procedures and

theories through metaphors and anal 
ogies to help students reorganize the 
material in personally meaningful and 
valuable ways

Principle Nine: We Have Two 
Types of Memory: A Spatial 
Memory System and a Set of 
Systems for Rote Learning
We have a natural spatial memory sys 
tem which does not need rehearsal and 
allows for 'instant memory of experi 
ences (Nadel and Wilmcr 1980. Nadel 
et a! 1984, Bransford and Johnson 
1972) Remembering what we had for 
dinner last night does not require the 
use of memorization techniques That 
is because we have at least one mem 
ory system actually designed for regis 
tering our experiences in ordinary 
three-dimensional space (O Kecfe and 
Nadel 1978) The system is always en 
gaged and is inexhaustible It is en 
riched over time as we increase our 
repenoire of natural categories and 
procedures (there was a time when we 
did not know what a tree or a television 
was) The system is motivated by nov 
elty In fact, this is one of the systems 
that drives the search for meaning

Facts and skills that are dealt with in 
isolation are organized differently by 
the brain and need much more prac 
tice and rehearsal The counterpart of 
the spatial memory system is a set of 
systems specifically designed for stor 
ing relatively unrelated information 
(O Keefe and Nadel 197H) The more 
information and skills are separated 
from prior knowledge and actual 
experience, the more we depend on 
rote memory and repetition These 
systems operate according to the in 
formation prtxessing rmxlel of mem 
ory which suggests that all new infor 
mation must be worked on before it is 
stored However, concentrating ux» 
heavily on the storage and recall of 
unconnected facts is a very inefficient 
use of the brain

Implications for education Educa 
tors are adept at focusing on memori 
zation of facts Common examples in 
clude multiplication tables, spelling, 
and sets of principles in different sub 
jects However, an overemphasis on 
such prcxredures leaves the learner 
impoverished, does not facilitate the
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transfer of learning, and probably in 
terferes with the development of un 
derstanding By ignoring the personal 
world of the learner, educators actu 
ally inhibit the effective functioning of 
the brain.

Principle Ten: The Brain 
Understands and 
Remembers Best When Facts 
and Skills Are Embedded in 
Natural Spatial Memory 
Our native language is learned 
through multiple interactive experi 
ences involving vocabulary and gram 
mar It is shaped both by internal 
processes and by social interaction 
(Vygotsky 1978) That is an example of 
how specific items are given meaning 
when embedded in ordinary experi 
ences Education is enhanced when 
this type of embedding is adopted 
Embedding is the single most impor 
tant element that the new brain-based 
theories of learning have in common 

Implications for education The em 
bedding process is complex because it 
depends on all the other principles 
discussed above Spatial memory is 
generally best invoked through experi 
ential learning, an approach that is val 
ued more highly in some cultures than 
in others Teachers should use a great 
deal of "real life" activity including 
classroom demonstrations, projects, 
field trips, visual imagery of certain 
experiences and best performances, 
stories, metaphor, drama, interaction of 
different subjects, and so on. Vocabu 
lary can be 'experienced' through 
skits Grammar can be learned "in pro 
cess" through stories or writing. Math 
ematics, science, and history can be 
integrated so that much more informa 
tion is understood and absorbed than 
is presently the norm. Success depends 
on making use of all the senses by 
immersing the learner in a multitude of 
complex and interactive experiences 
Teachers should not exclude lectures 
and analysis, but they should make 
them part of a larger experience

Principle Eleven: Learning Is 
Enhanced by Challenge and 
Inhibited by Threat
The brain learns optimally when ap 
propriately challenged, but "down 

shifts " under perceived threat (Hart 
1983) In the language of phenome 
nology, we narrow the perceptual 
field when threatened (Combs and 
Snygg 1959) by becoming less flexible 
and by reverting to automatic and of 
ten more primitive routine behaviors. 
The hippocampus, a part of the limbic 
system, appears to function partially as 
a relay center to the rest of the brain. It 
is the part of the brain most sensitive 
to stress (Jacobs and Nadel 1985) Un 
der perceived threat, we literally lose 
access to portions of our brain, prob 
ably because of the extreme sensitivity 
of the hippocampus

Implications for education Teach 
ers and administrators should strive to 
create a state of relaxed alertness in 
students. This means that they need to 
provide an atmosphere that is low in 
threat and high in challenge This state 
must continuously pervade the lessons 
and must be present in the teacher. All 
the methodologies the teacher uses to 
orchestrate the learning context influ 
ence the state of relaxed alertness

Principle Twelve: Each Brain 
Is Unique
Although we all have the same set of 
systems, including our senses and ba 
sic emotions, they are integrated dif 
ferently in each and every brain In 
addition, because learning actually 
changes the structure of the brain, the 
more we learn, the more unique we 
become

Implications for education Teach 
ing should be multifaceted in order to 
allow all students to express visual, 
tactile, emotional, or auditory prefer 
ences Choices should also be variable 
enough to attract individual interests 
This may require the reshaping of 
learning organizations so that they ex 
hibit the complexity found in life In 
sum, education needs to facilitate op 
timal brain functioning

What Schools Should Do
The objective of brain-based learning 
is to move from memorizing informa 
tion to meaningful learning. This re 
quires that three interactive elements 
be present: relaxed alertness, immer 
sion, and active processing (Caine and 
Caine 1989).

Relaxed alertness as a state of mind 
meets the brain's preference for chal 
lenge and its search for meaning Teach 
ers should provide an atmosphere that 
combines a sense of low threat with 
significant challenge and the degree of 
relaxation characteristic of people who 
are confident and at ease with them 
selves This is a delicate balance.

Teachers should orchestrate the im 
mersion of their students in appropri 
ate experiences because all learning is 
experiential in some sense and be 
cause it is the sense that students make 
of their experience as a whole that 
determines the degree of learning. 
Class and school curriculums should 
overlap Educators can integrate sub 
jects such as science, mathematics, his 
tory, and reading They can make their 
schools into small, healthy, "real- 
world" communities where students, 
young and old alike, are given respon 
sibilities for handling ceremonies, 
news flyers, clean-up, and supervisory 
functions (such as zookeeper, head 
gardener, and public relations person)

Active processing, through such ac 
tivities as questioning and genuine re 
flection, allows learners to take charge 
of the consolidation and intemalization 
of learning in a way that is personally 
meaningful Students may keep a per 
sonal journal, for example, leaving the 
way open for their brains to see things 
in a new light. Active processing also 
allows students to recognize and deal 
with their own biases and attitudes and 
to develop thinking skills and logic as 
they search for broader implications 
and connections for what they are 
learning These techniques for meta- 
cognition and reflection are very so 
phisticated and take a more concrete 
form in the lower grades

Understanding how the brain learns 
has implications for instructional de 
sign, administration, evaluation, the 
role of the school in the community, 
teacher education, and a host of other 
issues critical to educational reform. 
The evidence suggests not only that 
we learn from experiences but that 
there is much more to this process 
than we have appreciated Acknowl 
edging how the brain learns from ex 
periences will help us to understand 
meaningful learning more fully In that
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sense, brain-based learning is not a 
separate thrust or movement in edu 
cation; it is an approach from which all 
education will ultimately benefit.D

References

Altweger, B., C. Edelsky, and B. Floras 
(1987). "Whole Language: What's New?" 
The Reading Teacher 4 1, 2: 144-154

Barzakov, I. (July 14, 1988). Optimalearn- 
ing (tm) Workshop. Unpublished work 
shop notes.

Bransford, D.J., and M.V. Johnson. (1972). 
"Contextual Prerequisites for Under 
standing: Some Investigations of Com 
prehensive Recall:" Journal of Verbal 
Learning and Verbal Behavior 1 1: 717- 
721.

Caine, G., and R.N. Caine. (May 1989). 
"Learning about Accelerated Learning." 
Training and Development Journal. 65- 
73.

Combs, A.W., and D. Snygg. (1959). Indi 
vidual Behavior: A Perceptual Approach 
to Behavior. New York: Harper & Row

Diamond, M.C. (March 23, 1985). Brain 
Growth in Response to Experience Sem 
inar, University of California, Riverside.

Goodman, K. (1986). What's Whole in 
.Whole Language' Portsmouth, N H. 
Heinemann.

Halgren, E., C.L. Wilson, N.K. Squires, J 
Engel, R.D. Walter, and P.H. Crandall 
(1983) "Dynamics of the Hippocampal 
Contribution to Memory: Stimulation 
and Recording Studies in Humans." In 
Molecular, Cellular, and Behavioral 
Neurohiology of the Hippocampus, ed 
ited by W. Seifert. New York: Academic 
Press.

Hand, J.D. (1984). "Split Brain Theory and 
Recent Results in Brain Research: Impli 
cations for the Design of Instruction," In 
Instructional Development: The State of 
the Art, II, edited by R.K. Bass and C R. 
Dills. Dubuque, Iowa: Kendall/Hunt

Hart, L. (1975). How the Brain Works. New 
York: Basic Books

Hart, L (1983) Human Brain, Human 
Learning New York. Longman, Inc

Jacobs, W.J., and L. Nadel. (1985). "Stress- 
Induced Recovery of Fears and Phobias ' 
Psychological Review 92, 4 : 512-531

Lakoff, G (1987). Women, Fire, and Dan 
gerous Things Chicago: The University 
of Chicago Press.

Lozanov, G (1978a). Suggestology and 
Outlines of Suggestopedy New York 
Gordon and Breach.

Lozanov, G. (1978b). Suggestology and 
Suggestopedia—Theory and Practice

Working document for the Expert Work 
ing Group, United Nations Educational 
Scientific and Cultural Organization 
(UNESCO). (ED-78/WS/119)

McGuinness, D., and K. Pribram. (1980). 
"The Neuropsychology of Attention: 
Emotional and Motivational Controls." 
In The Brain and Psychology, edited by 
M.C. Wittrock. New York: Academic 
Press.

Nadel, L, and J. Wilmer. (1980). "Context 
and Conditioning: A Place for Space." 
Physiological Psychology 8 : 218-228.

Nadel, L., J. Wilmer, and E.M. Kurz. (1984). 
"Cognitive Maps and Environmental 
Context In Context and Learning, ed 
ited by P Balsam and A Tomi Hillsdale, 
N.J.: Lawrence Erlbaum Assoc.

Nummela, R.M., and T.M. Rosengren. 
(1986) "What's Happening in Students' 
Brains May Redefine Teaching." Educa 
tional Leadership 43: 49-53

O'Keefe, J., and L. Nadel. (1978) The Hip 
pocampus as a Cognitive Map. Oxford: 
Clarendon Press.

Ornstein. R., and R. Thompson. (1984) The 
Amazing Brain. Boston: Houghton Mif- 
flin Company.

Ornstein, R., and D. Sobel (1987). The 
Healing Brain New York: Simon and 
Schuster, Inc

Pribram, K. (January 1987). "A Systematic 
Analysis of Brain Function, Learning and 
Remembering." Paper presented at Ed 
ucating Tomorrow's Children seminar 
California Neuropsychology Services, 
San Francisco.

Rosenfield, I. (1988) The Invention of 
Memory. New York: Basic Books, Inc

Shalley, C (1988) Humanities Program- 
Higbtstown High School U npublished 
curriculum for the integrated humani 
ties program at Hightstown High School, 
Hightstown, NJ

Springer, S., and G. Deutsch. (1985) Left 
Brain, Right Brain New York: WH 
Freeman and Company

Vygotsky, L.S. (1978). Mind in Society Cam 
bridge, Mass.: Harvard University Press.

Renate Nununela Caine i s Associate Pro 
fessor and Executive Director of the Center 
for Research in Integrative Learning/Teach 
ing, California State University, School of 
Education, 5500 University Parkway, San 
Bernardino, CA 92407. Geoffrey Caine is 
a consultant and an adjunct faculty mem 
ber, The University of the Redlands, White- 
head Center for Lifelong Learning, 2630 
Cincinnati St., San Bernardino, CA 92407

70 EDUCATIONAL LEADERSHIP



 
 
 
Copyright © 1990 by the Association for Supervision and Curriculum 
Development.  All rights reserved.  
 
 




