
THE Brain-Compatible
Classroom
U S I N G W H A T W E

K N O W A B O U T L E A R N I N G

T O I M P R O V E T E A C H I N G

Laura Erlauer

EDUCATION

$23.95 U.S.

VISIT US ON THE WORLD WIDE WEB
http://www.ascd.org

ASSOCIATION FOR SUPERVISION

AND CURRICULUM DEVELOPMENT

ALEXANDRIA, VIRGINIA USA

THE Brain-Compatible
Classroom
U S I N G W H A T W E

K N O W A B O U T L E A R N I N G

T O I M P R O V E T E A C H I N G

Did you know that the best time to
learn something new is during the first
two hours after you wake up and the
last two hours before you go to sleep?
Did you know that stressing key
points in color can boost memory
retention by 25 percent? 

Author Laura Erlauer has studied
brain research and applied it to class-

room teaching in a way that is both
intuitive and scientific. Synthesizing
recent research exploring how the brain
works, she explains how students’ 
emotions and stress affect their ability
to learn, how the physical classroom
environment influences learning, and
what forms of assessment work best.

Drawing on her experience as a teacher
and principal, Erlauer summarizes 
current brain research and shows how
teachers can use this knowledge in the
classroom every day. The book covers 
a wide variety of topics, including

◆ The most effective use of collab-
orative learning;

◆ Simple ways to keep the atten-
tion of your students for the whole
class period;

◆ Keys to involving students 
in decision making to increase their
engagement and achievement;

◆ Ways to make lesson content 
relevant to motivate students; and 

◆ Things every teacher can do 
to limit stress in the classroom and
school environment.

Each chapter provides examples
from real classrooms, showing how 
the research can be used to improve
student learning. The ideas and stra-
tegies presented are from a variety 
of grade levels and subject areas and
can be used immediately to create 
a classroom where students can reach
their full potential.
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Preface and Acknowledgments

THIS BOOK IS NOT WRITTEN BY A DOCTOR OF NEUROLOGY, OR A SCIENTIST, OR A

researcher, but rather by a teacher (turned principal) who loves children

and learning. I attended a seminar by Robert Sylwester in the early 1990s

where he talked a lot about how the brain functions. As I sat in the audi-

ence, I came to the realization that I was a teacher who knew very little

about how the brain actually learns. I was sparked and motivated, decid-

ing I ought to be a “learning expert” before I could claim to be doing an

expert job of teaching. 

Over the next few years, I attended numerous conferences and read

hordes of books and articles dealing with brain-based learning. As I

implemented my new knowledge and strategies in my classroom, I saw

students enjoying school, being challenged, engaging in their work, and

achieving at higher levels than before. My enthusiasm bubbled over as I

shared some ideas with colleagues. I spoke at some local and national

conferences and other school districts, sharing practical ways to use brain-

based learning theory in classrooms. Following the 2000 Annual ASCD

Conference in New Orleans, I received a phone call from Joyce McLeod,

an acquisitions editor for ASCD, who said she had been in my audience

and wondered what I thought about writing a book. I have enjoyed

developing this book with her.

Although writing a book has been an exciting challenge, I get (and

probably give) a more enthusiastic charge from speaking to people about

brain-compatible learning than writing about it. I want the excitement

about learning to be contagious. It is more difficult for me to spread

excitement through the written word than if we could be chatting person

to person. So as you read this book, try to picture a person bubbling with

enthusiasm about the topic, laughing and joking about children, handing

you a Koosh Ball and talking about dendrites, and walking around, ges-

turing with my hands because I’m too charged up to stand behind a

podium. I have tried to write this book in a nontechnical, conversational
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tone to make it an easy and enjoyable read. I did not want it to be a text-

book. Textbooks can be boring, and boring is not good for the brain. Each

chapter gives a simple summary of many other wise people’s research on

the brain and how it learns, and then gives real-life examples and anec-

dotes for you to use or modify for your own students.

I would like to thank all the teachers whose terrific ideas and strate-

gies I share with you in each chapter. I admire their knowledge and skills

and feel glad for their fortunate students. I thank my three wonderful chil-

dren, Chad, Brent, and Lisa, who were patient when sometimes it seemed

as though mom’s computer must be her best friend. I thank Joyce McLeod

and Deborah Siegel, who fixed all my goofy writing errors and gave me

just the perfect editing recommendations. I thank my parents for being my

best teachers—they knew what kids’ brains needed before the current

brain research came out. And I thank Gary, who invited me to that first

seminar that improved my whole career and who, so many years and cir-

cumstances later, has invited me to marry him, improving my whole life.

THE BRAIN-COMPATIBLE CLASSROOM
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Introduction

THE FIELD OF EDUCATION HAS ENTERED AN EXCITING AND CRUCIALLY IMPORTANT

era—the brain era. We now know a great deal about the human brain and

the biology of learning, and new discoveries are continually adding to that

knowledge. One exciting facet of this knowledge explosion is the fact that

people in general, not just neuroscientists, physicians, and psychologists,

are interested in the findings and implications. Mass media and the pop-

ular press are highlighting brain-related topics that affect typical people.

Average citizens, and parents in particular, are proving to be avid con-

sumers of this information.

Until recently, our knowledge about the human brain was limited to

what we could learn through the study of injured brains during surgery 

or from autopsies. Advances in medical technology over the past two

decades—positive emission tomography (PET) scans and functional mag-

netic resonance imaging (MRI)—allow physicians and scientists to actually

see how the brain functions while it is thinking or performing tasks. The

implications of the current research on living brains are staggering, not

only for the medical field, but also for the field of education. Educators

are becoming privy to the biology of learning and therefore can discover

which teaching practices actually maximize learning. 

While many teaching methods have worked for decades, educators

have found that some strategies haven’t worked well at all. Tradition,

intuition, and trial and error have been the basis for much of the instruc-

tion used in our classrooms. Today, education is poised to move beyond

tradition for tradition’s sake. Although we certainly have not uncovered all

there is to know about the brain and learning, the medical field has given

us some concrete, physiological data to consider when developing and

implementing teaching strategies. Most undergraduate training of teachers

has been based on how the adult should act, or how the teacher should

teach. It is now time to study how the children act, how the learners learn.

Educators can and must become learning experts. It is time to discover,
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from a physiological perspective, why particular teaching strategies have

always worked and what new teaching and learning methods will be even

more successful. Educators working in brain-compatible environments can

develop an unprecedented professional competence that will enable stu-

dents to reap the rewards of powerful, successful learning.

The Process of Change Toward
Brain-Compatible Learning

If you’re not riding the wave of change, you may end up under it! Isn’t that

what the inspirational greeting cards and calendars say about change? As

we learn more about the brain, teachers will be expected to gain a thor-

ough understanding of the learning process and, consequently, improve

teaching practices in accordance with how the brain learns best. Making

the change to a brain-compatible learning environment in a classroom

does not happen overnight, and educators will probably never be able to

say that they have completed their learning about brain-based instruction

and how to apply it in their classrooms. We may never discover all there

is to know about how the human brain works. 

The good news for educators is that although it will take a lot of time

and effort to develop a brain-compatible classroom, no teacher is starting

from scratch. Every teacher out there is already successfully implementing

effective teaching practices. Many traditional instructional strategies are,

and have always been, brain compatible. Some of the ideas and brain-

based practices may be radically different from what is seen in traditional

classrooms, while others may involve slight modifications from typical

procedures. Brain-based education is not a process by which a teacher

disposes of all traditional practices and starts over. Rather, educators can

learn, share, try, reflect, modify, and institutionalize new teaching meth-

ods and classroom practices slowly and deliberately. 

Hard work and lots of time are always a part of an effective change

process. If change seems too easy, it probably is not a true, enduring

change. Some professionals and some of the literature on school change

assume that adoption is the same as implementation. Adoption of an

innovation is simple. It is the implementation that takes the time and

effort. Even successful implementation of a change in a school setting is

THE BRAIN-COMPATIBLE CLASSROOM
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not enough. If lasting improvement is to occur, the new practices must be

sustained over a long period of time in order to become part of “the way

we do things here.” 

Prior to learning more about brain-compatible instructional strategies,

it is useful to have some background information regarding how an indi-

vidual will naturally progress through stages of change when applying

these strategies or practices. The Concern-Based Adoption Model, shown

in Figure I.1 (Hord, Rutherford, Huling-Austin, & Hall, 1987) describes the

changing feelings of people as they learn about a proposed change, pre-

pare to use it, use it, and modify it as a result.

Everyone involved in organizational change must understand that

individuals go through these stages at different time periods and for vary-

ing lengths of time. Don’t feel frustrated and give up too early. You may

have to work through difficulties before operations can proceed smoothly.

As Michael Fullan (1993) articulates, “Clarity must be achieved at the receiv-

ing end more than at the delivering end.”

Introduction
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FIGURE I.1

Stages of Concern Related to Change

Degree of Stages of 
Concern Concern Expressions of Concern by Staff

0 Awareness “I am not concerned about brain-based
learning.”

1 Informational “I would like to know more about 
brain-based learning.”

2 Personal “How will brain-based learning affect me?”
3 Management “I seem to be spending all my time getting

brain-based materials ready.”
4 Consequence “How is my use of brain-based strategies

affecting kids?” or “How can I refine the
strategies to have more impact?”

5 Collaboration “How can I relate what I am doing to what
others are doing?”

6 Refocusing “I have some ideas about something that
would work even better.”

Adapted from Taking Charge of Change, by S. M. Hord, W. L. Rutherford, L. Huling-Austin, and G. E. Hall,
1987, Alexandria, VA: ASCD.



Overview of the Seven
Brain-Compatible Fundamentals

Many authors, including Caine and Caine, Jensen, Sylwester, Wolfe,

McGeehan, Gardner, Goleman, Kovalik, and Sousa, have taken some of

the latest scientific medical findings related to the brain and applied them

to learning. In addition, many quality resources are available to anyone

who wants to learn about detailed topics concerning brain-based learning.

Books and articles give information about the physical sections of the

brain and their functions, music and the brain, multiple intelligences and

learning styles, the best foods for the brain, emotional intelligence, phys-

ical movement and the brain, classroom environment and teaching impli-

cations tied to the brain, and so on. Chapter 1 gives teachers a quick and

basic overview of the parts of the brain and their functions. Chapters 2

through 9 compile, organize, and review the conclusions of the experts in

terms of generalities or fundamentals that every teacher should know.

Within each chapter are specific teaching strategies to use immediately as

well as teachers’ examples of classroom applications of brain-compatible

instructional strategies. The following is a brief summary of seven brain-

compatible fundamentals:

Seven Brain-Compatible Fundamentals
Emotional Wellness and Safe Environment

How are students’ emotions linked to memory and learning? How do stress

and emotions affect students’ learning?

Teachers can establish a classroom and school environment that is fun

and safe, and, therefore, more brain-compatible for learning.

The Body, Movement, and the Brain

Why do oxygen, water, sleep, certain foods, and movement affect students’

brains and their learning?

Teachers can make adaptations to their physical classrooms and

teaching techniques and educate parents about health-related issues to

help children learn.

THE BRAIN-COMPATIBLE CLASSROOM
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Relevant Content and Student Choices 

Why does the brain remember some information and skills more readily

than others? How, when, and why should we offer students choices? 

Teachers can engage emotions and link new information to prior

knowledge to make learning more meaningful for students. They can also

increase motivation and memory, and accommodate ability levels and

learning styles by offering choices to students. Information, practical

strategies, and classroom examples are provided on project-based learn-

ing, multiple intelligences, learning styles, differentiated assessments, and

involving students in decision making.

Time, Time, and More Time

What three time elements dramatically affect when and how well students

learn?

Teachers can use the three time elements (time on task, time for com-

prehension, and opportune learning time periods in a child’s life) in the

classroom to increase learning.

Enrichment for the Brain

Is enrichment just for gifted kids? 

Teachers can heighten learning for all students through the use of

many enrichment practices, from using music in lessons to some bulletin

board displays.

Assessment and Feedback

What forms of assessment are and are not brain compatible? 

Teachers can use forms of assessments that enhance the learning

process. Feedback should be prompt, specific, from a variety of origins,

and built into the learning process.

Collaboration

How and why do students learn effectively through collaborating with oth-

ers, both adults and peers? 

To optimize learning in the classroom, teachers can apply the fact that

the human brain is a social brain.

Introduction
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As scientists discover more about how the brain learns, educators are

freed from the pendulum swing of instructional practices that come and

go. Through the knowledge and understanding of the research about how

human brains learn, educators can make informed decisions about what

constitutes best practices in our schools and for our children. Brain-based

learning is not a trend. The term “brain-based” may have been the new,

catchy phrase four or five years ago. The term may even be fading in pop-

ularity as you read this. However, that does not mean teaching in accor-

dance with how the brain learns is going out of style. As we learn even

more about the brain’s learning abilities and functions, educators will con-

tinue to improve their teaching methods to correspond with new find-

ings. In fact, if or when the use of the expression “brain-based” or “brain-

compatible” does decrease, it should be considered a sign of success. It

may mean that teaching with the brain in mind has been institutionalized.

We won’t need to use a catchy phrase to show that we are applying the

biology of learning in just some locations or instances because we will 

be applying it in our teaching and learning all the time. Brain-compatible

learning has a medical, physiological basis, and this knowledge actually

helps educators move away from trendy but ineffective innovations in the

field. 

THE BRAIN-COMPATIBLE CLASSROOM
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1
A Walk Through the Brain

BECAUSE THIS BOOK’S MAIN FOCUS IS ON THE DAY-TO-DAY CLASSROOM APPLICATIONS

of brain-based research, I will not attempt to provide you with a thorough

description of the physical brain and all its functions. However, it is bene-

ficial for teachers to have at least a general awareness of how the brain

physically functions. This knowledge can help teachers understand their

students’ needs or reactions and may provide a physiological basis for cer-

tain instructional decisions. So, let’s take a quick walk through the brain.

Imagine yourself in a time and place where plants cover the land, fish

fill the sea, and reptiles are the only creatures you encounter. There are

no computers, light bulbs, or even arrowheads. You do, however, see a

lizard. Not a particularly cute critter and certainly not very intelligent. The

lizard has a primitive brain that instinctually helps the animal survive. This

animal’s life revolves around vital functions: blood pumping, breathing,

eating, reproducing, and so on. 

A part of the human brain is lizard-like—the reptilian portion of our

brains. Put on your galoshes and wetsuits because we’re walking into the

brain. The brain weighs only about three pounds and consists of lots of

water, so it may get messy in here (Jensen, 1997). Our reptilian brain, or

brain stem, is located at the base of the brain and is connected to the spinal

cord (see Figure 1.1). The brain stem produces many of the brain’s chem-

ical messengers and controls the automatic, vital functions of the body

that ensure our survival; it adjusts and maintains the body’s heart rate,

blood pressure, and breathing. The brain stem receives messages through

the spinal cord from the five senses and reacts through the reticular acti-

vating system (RAS). This system filters out stimuli that are unimportant

7



and sends the important messages to other parts of the brain or body for

physical reaction or for conscious consideration (Wolfe, 2001). The RAS

may make us unaware of the everyday aroma of our households; we are

used to the smell of our own homes. However, when we walk into some-

one else’s home, we may notice it has a distinct aroma. When you smell

smoke, the RAS may even raise your heart rate and send a message to the

conscious part of your brain, allowing you to think about fire and check

your own safety status. 

A related personal experience I have had with my sense of smell is

directly correlated to my reptilian brain. During each of my three preg-

nancies, my sense of smell was dramatically heightened. For example,

prior to being pregnant I played bingo and could not detect any odor

emanating from the ink dabber unless I held it right under my nose. When

I played bingo again when I was pregnant, not only could I smell the same

dabber’s odor from an arm’s length, but the smell was so strong that it lit-

erally burned my nose. When I asked a neurologist at a seminar about this

phenomenon, she explained it was my reptilian brain kicking in, protect-

ing my unborn child from harm. Presumably a bingo dabber is of no

THE BRAIN-COMPATIBLE CLASSROOM
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threat. However, just as a mother lion’s sense of smell is crucially impor-

tant in detecting predators nearing her cubs, my brain’s RAS was instinc-

tually helping to protect me while in a more vulnerable state of pregnancy.

Although I wasn’t in danger of a predator attacking, the reptilian portion

of the brain is essentially the same as it was back in the days of just lizards

roaming the land. I was pregnant, so the reptilian portion of my brain

heightened my sense of smell as an automatic protection function. 

The next part of our journey continues to take us through the uncon-

sciously functioning portions of the brain. The cerebellum, located behind

the brain stem just above the very top of your neck, controls basic mus-

cle movements and motor skills. The human cerebellum, like the brain

stem, is not much different from the corresponding part of an animal’s

brain; it helps us walk or grasp or automatically remember how to per-

form other motor skills that we really don’t need to think about. As we

travel further up in the brain from the brain stem and cerebellum, we move

beyond the lower, reptilian brain into the next level of evolutionary brain

development—the limbic brain, which is the location of the limbic system

(Howard, 2000). The limbic brain deals with eating, drinking, sleeping,

hormones, and the emotions (Sprenger, 1999).

The final area of the brain is the forebrain, which contains the thala-

mus, the hypothalamus, the amygdala, and the neocortex, among other

structures (see Figure 1.2). The thalamus helps control the body’s vital

functions and transfers some sensory information up to the cortex (the

thinking part of the brain). The hypothalamus, located right below the

thalamus, plays a role in regulating our bodies’ normal physical function-

ing like temperature, sleep, hunger, sex drive, and fight-or-flight response

to danger. The amygdala and hippocampus are also responsible for fight-

or-flight responses. The amygdala works with the thalamus to decide what

stimuli are dangerous and should be sent to the thinking part of the brain

for processing. The hippocampus is one of the memory portions of the

brain. It controls your immediate memories and decides what to do with

them, including whether they should be acted on or sent to long-term

memory (Wolfe, 2001). 

The last part of our walk through the brain takes us into the largest

portion, called the upper brain or the neocortex. The cortex is the portion

of our brains that strongly distinguishes us from animals. It is the part of

the brain responsible for high-level thinking, problem solving, language,

planning, vision, pattern recognition, and so on. It differs from the lower

A Walk Through the Brain
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brain in that some of the neocortex’s functioning is on a conscious level.

When thinking through a problem, we know our brains are working.

When we are reading a book or listening to someone, we are aware of

the task at hand and are consciously putting effort toward our behaviors

or actions (Jensen, 1997). The cortex consists of four main lobes with dif-

ferent functions (Wolfe, 2001). 

• Frontal lobes. These lobes are located in the front of the brain and

stretch up and back from the forehead. These lobes are responsible for all

high-level, conscious thinking, such as contemplating choices and making

decisions. The frontal lobes also control sensorimotor planning, such as

positioning and moving fingers to thread a needle. This part of the brain

has continued to develop and expand through evolution more than any

other part of the human brain. 

• Occipital lobes. These lobes are located in the back of the head

and are responsible for processing visual information. They process

THE BRAIN-COMPATIBLE CLASSROOM
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information about objects, colors, motion, and distance, and connect this

information with past experience and memories to provide meaning.

• Temporal lobes. These lobes are located above the ears and are

responsible for processing auditory information. They distinguish differ-

ences in sound, pitch, and loudness and determine their significance.

• Parietal lobes. These lobes are located in the top, back portion of

the brain and are responsible for spatial awareness and for processing and

analyzing sensory stimuli. They also play a role in maintaining focus or

attention.

At the meeting point of the occipital, temporal, and parietal lobes are

Broca’s Area and Wernicke’s Area. These areas are responsible for pro-

ducing and comprehending speech.

As we have journeyed through the brain, you may have noticed the

100 billion or so brain cells (neurons) we walked by on our route. These

billions of neurons alone do not make the brain intelligent. It is when the

neuron’s dendrites (long tentacles that look like tree branches) reach out

and connect to another neuron’s dendrites that learning occurs. These

connections, or synapses, are the pathways for new learning. When an

infant is born, he or she may have trillions of brain cells. However, only the

neurons that form connections to other brain cells survive (Jensen, 1998).

Adults have fewer brain cells than newborn babies, but all of the adults’

neurons are connected with dense branches of dendrites (Howard, 2000). 

We have come to the end of our walk through the brain. Take off your

wetsuit and galoshes and step back into your classroom now. Consider-

ing the physical and functional attributes of the brain, what are the impli-

cations for your classroom and students? Consider the fact that every

brain, due to its different dendrite connections, experiences, and memo-

ries, is as different as each individual’s fingerprints. This means that every

student you will ever have in a class has different backgrounds, needs,

abilities, and wants, and it’s your job to see to it that all these different

brains learn. Whew! And you thought you were tired from our journey

through the brain. The thought of reaching all those unique brains is

exhausting. Thankfully, they almost all have some similarities in how they

learn best. Chapters 2 through 8 will provide samples and strategies of

brain-compatible learning that you can immediately implement in your

classroom to help your students grow billions of dendrite connections in

their brains.

A Walk Through the Brain
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2
Emotional Wellness

and a Safe Environment

TAKE A MOMENT TO RECALL YOUR MOST MEMORABLE SCHOOL EXPERIENCE. TYPI-

cally when a group of adults is asked to do this half the crowd will tell 

a funny story while the other half will recount a negative, humiliating, 

or fearful experience. Whether positive or negative, all the memorable

experiences shared will be filled with emotions. Our most powerful mem-

ories are laden with emotions. As you thought of your own school expe-

rience, those original emotions were perhaps rekindled, triggering a smile

or frown on your face.

Because memories are so closely tied to emotions, teachers bear a

heavy responsibility; every day they evoke emotions and mold memories

in each of their students. The limbic area of the brain contains the amyg-

dala, hippocampus, and thalamus/hypothalamus. These structures are

involved, at least partially, with emotions, memory, and control of physi-

cal responses to stress, respectively (Howard, 2000; Jensen, 2000). Long-

term memory is permanent learning and is a process affected by physical

and emotional components. 

When new information enters the brain through any of the five

senses, the thalamus and hypothalamus quickly determine whether the

information needs immediate attention or even fight-or-flight action or

whether more “normal” brain processing is appropriate. The thalamus

then disperses the new information to the amygdala and to the cortex.

The amygdala decides the amount of emotional relevance attached to the

information, while the cortex, the thinking part of the brain, begins the



process of sorting the information, making sense of it, and categorizing 

it for long-term memory. The whole process of sorting stimuli and send-

ing them into short-term or working memory usually occurs in less than

20 seconds (Wolfe, 2001). 

The working memory can hold a small amount of information just

long enough to determine if it is knowledge that is important or worthy

of being remembered for a longer period of time. The hippocampus is the

part of the brain responsible for memories of the immediate past and for

eventually sending information to the cortex for long-term storage. The

memory functions in the hippocampus are affected by the hormones and

proteins released due to emotional responses. As the new information in

the working memory begins to be recognized by the brain, new synapses

occur or old ones are strengthened. A synapse is the process whereby

dendrites from one neuron, or brain cell, attach to another neuron, mak-

ing connections that cause learning to occur. Any emotional arousal, pos-

itive or negative, will spark the production of particular hormones and

proteins. These proteins settle around the synapse, strengthening the con-

nection (Howard, 2000). For students, this means emotionally important

content learned in school is very likely to be permanently remembered.

The close tie between emotions and memory can be a double-edged

sword for educators. As we’ve learned, permanent learning almost always

has an emotional component. Teachers can use this knowledge produc-

tively by fostering positive emotions in their students while learning, thus

strengthening the opportunity for remembering the academic concepts.

Conversely, teachers who cause or allow stressful, threatening, or fearful

occurrences in the classroom are building memories of those negative

issues rather than important academic concepts. Because these students

are under stress, their brains are operating in the limbic system rather than

the higher-level neocortex, making learning much more difficult. 

Emotional Intelligence 
In addition to affecting our memory of concepts and events, emotions also

drive our reactions and help us make decisions. Daniel Goleman, in his

book Emotional Intelligence (1995), states that a person’s emotional quo-

tient (EQ) may be an even stronger predictor of happiness and success in

life than his or her intelligence quotient (IQ). He describes a five-part
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model of emotional intelligence that was based on the studies of psy-

chologist Peter Salovey of Harvard University: 

• Self-awareness (monitoring one’s own feelings).

• Self-management (managing the feelings so they do not disrupt life).

• Self-motivation (maintaining a positive, productive state).

• Other-awareness (detecting emotions in others and feeling empa-

thetic).

• Relationship management (interacting smoothly with others using

social skills).

We know, instinctually and now through brain research, that higher-

level thinking and learning is more likely to occur in the brain of a stu-

dent who is emotionally secure than in the brain of a student who is

upset, stressed, or insecure. The first three components of Goleman’s EQ

model address these concepts. The last two components address the idea

that the human brain can learn effectively through collaboration with oth-

ers (Sousa, 1995). 

In its entirety, the EQ model addresses people’s abilities to monitor

their own feelings, to be self-motivated, to recognize emotions in others

and respond with empathy, and to act with social competence (Howard,

2000), all of which help to develop more satisfied people who are better

prepared for learning and life.

Since the mid-1990s, educators and curriculum developers have been

pushed to develop curricula to address these five major components of

emotional intelligence. Some schools may address students’ emotional

intelligence through specific lessons, while others may weave it into every-

day school experience. Regardless of the mode of delivery, these lessons

help students understand their own emotions as well as those of others

and foster an emotionally secure learning environment.

■ ■ ■

EXAMPLE: LESSON SPECIFICALLY ADDRESSING

EMOTIONAL INTELLIGENCE

GRADE 2 GUIDANCE CLASS LESSON

Purpose: To help students develop relationship skills.
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Background: Ms. Cole, a school guidance counselor, understands
that the academics taught in other classes may not be important
to a child if his or her emotional state is frail. For example, a stu-
dent will not put his heart and soul into completing a solar sys-
tem project and subsequently presenting it to the class if he has
no friends and is hurt and embarrassed by ridicule he receives
from his peers. To improve students’ emotional intelligence, Ms.
Cole teaches specific lessons twice a month, based on at least one
of the five components of the emotional intelligence model.

Lesson: To help students develop and manage relationships with
their friends, Ms. Cole holds a frank discussion with the students
about making and keeping friends. The students brainstorm ways
to make friends, define what constitutes a good friend, and iden-
tify ways to keep friends. She presents a video that shows exam-
ples of several ideas the class has discussed. She asks several stu-
dents to take turns role-playing friendship skills, such as asking
someone to play, dealing with a conflict, and politely declining an
invitation from a friend. 

EXAMPLE: INTEGRATING EMOTIONAL INTELLIGENCE INTO

EVERYDAY SCHOOL PRACTICES

ELEMENTARY SCHOOL EXAMPLE

Purpose: To improve student behavior in individual classrooms
and in the common areas of the school.

Reasoning: Immediate and logical consequences are usually the
best way to deter students from repeating a negative behavior and
the best way to induce students to repeat a positive behavior.
Many classroom and school behavior-management programs rely
heavily on consequences. An additionally helpful way to teach
cause and effect, as well as the emotional intelligence elements of
self-awareness, other-awareness, and self-management, is imple-
menting the use of a “think sheet.”

Procedures: A variety of these forms are used in many schools
and should be tailored to what the staff at a school deems 
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important for the student to reflect upon. At Jackson School our
“think sheet” is found on the back of a referral slip. Referral slips
are filled out by staff members and sent to the principal follow-
ing a severe offense or as the result of a third offense of the same
negative behavior, when other consequences have not improved
the student’s behavior. The “think sheet” is completed by the stu-
dent with the help of the teacher, principal, or, ideally, a parent.
Its purpose is to spur the child who has done something wrong
to contemplate his or her behavior, how it affected others, the
consequences involved, and, most productively, to think about
how to improve. 

■ ■ ■

The way students deal with their emotions has implications for their

social and emotional wellness both in school and out of school, so teach-

ing students how to understand and deal with their own emotions is an

important topic for teachers to address.

Stress
Your body might tense up just reading the word. The physical reactions

caused by stress originate in the brain. The stimulation causes the front

part of the hypothalamus to work on calming the emotions, while the

back part of the hypothalamus initiates the secretion of stress hormones,

prompting physical reactions in the body. The occurrence, or anticipation,

of a stressful situation causes changes in bodily processes (see Figure 2.1)

as it gears up for fight or flight (Brynie, 1998).

A person facing a saber-toothed tiger ready to pounce will be thank-

ful for these bodily changes. However, these physical reactions still occur

in response to today’s stressors. People do not need stronger muscles,

keener vision, or faster-clotting blood to help with the stress they feel

from job deadlines, financial strains, naughty children, divorce court, and

speeding tickets. These same bodily processes that helped us survive long

ago can cause actual risks to our health in today’s world. Long-term stress

can cause health problems, from relatively simple ailments such as head-

aches and skin rashes to chronic and dangerous disorders such as depres-

sion and heart disease.
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Sadly, children also have to deal with stress in their lives. Some chil-

dren live in homes or attend schools where physical threats are prevalent.

Even the relatively simple or typical stressors for children or young adults,

such as friendship problems, home issues, being teased, feeling unworthy,

homework deadlines, and peer pressure, can cause physical problems if

the stress is prolonged over time. 

Stress certainly affects students and their learning. As described in

Nature Neuroscience (1998) Sonya Lupien, professor at Montreal’s McGill

University, found that high levels of cortisol produced by long-term stress

caused shrinkage of the hippocampus, resulting in memory impairment. It

is easy to understand how a student might have trouble memorizing multi-

plication facts if he or she is worried about a violent home life. If a student

sits staring at the clock, dreading recess time because of daily teasing, the

teacher cannot expect to have that child’s full attention on a lesson.

Teachers can help students deal with stress in several ways. First, a

teacher can help the student gain control of stressful situations. Stress usu-

ally stems from fear. By fostering a student’s sense of confidence and

power, the teacher builds up the student’s control over many situations,

thus reducing stress. Although educators cannot necessarily eliminate the

stressors in their students’ lives, they can help students limit some of those

stressors and their effects. Simply having a teacher who cares enough to

listen can help some students deal with stress. Teachers can refer students

to a guidance counselor or psychologist for assistance. Students can be

taught relaxation or coping skills to deal with the emotional and physical
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FIGURE 2.1

Physiological Effects on Bodily Processes Due to Stress

Physiological Change Effect on Bodily Processes

Increased metabolism of fat
and glucose

Dilation of pupils
Constriction of heart arteries

Relaxation of bronchial tube 
Modification of blood chemistry

Slowed digestion

Fuels body for quick action

Provides keen visual perception
Increases amounts of blood pumped

to the heart and other muscles
Allows for deeper breathing
Makes clotting easier in case of

wounds
Augments the blood supply to muscles  



reactions they have to stressful situations. In cases of abuse, teachers

should report their suspicions to the police, the social service department,

or the school administrator, as mandated by district policy or local or state

law. Another way a teacher can help students deal with stress is to estab-

lish a truly safe environment in his or her classroom and school. Classroom

environment is discussed later in this chapter. 

■ ■ ■

EXAMPLE: STRESS CAUSED BY POSTING SCORES

IN CLASSROOMS

ALL GRADE LEVELS

Background: Terrence and Amanda are two 8th grade students

who share the same teacher for language arts, social studies, and

homeroom. Their teacher posts social studies unit test scores on a

classroom wall, charts number of novels read each semester on a

poster, and has students grade each other’s weekly spelling tests

and then read aloud the scores as she enters them in her grading

book. Terrence is a straight A student. Amanda is a struggling stu-

dent. They are both very stressed in this teacher’s classes. Why?

Reasoning: Amanda is continuously embarrassed by her school

performance and hates having the other 25 students know how

poorly she is doing. Rather than working harder to do better to

get to the top of the class, or even the middle, Amanda has essen-

tially given up. Her attitude is “if you can’t be the best, have fun

being the worst.” Her class clown behaviors kick in, and she

enjoys the attention she receives laughing about her low grades,

trying to prove it is funny to be at the very bottom of the bunch.

Terrence, on the other hand, is under immense pressure to remain

at the top of the class. He is a perfectionist who becomes a ner-

vous wreck if another student happens to pass him up on one of

the score charts. Remaining at the top doesn’t make him feel much

better though, because he is dubbed “the brain” and resented by

many of his peers.
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Issue: Some teachers believe that posting academic or behavioral

achievement is motivating for a class. While it may motivate some,

it is an ego-cruncher and a fear-builder for the majority of the stu-

dents. Grades and other academic performance ratings are private

and should be kept that way to help ensure a secure, safe envi-

ronment in the classroom. Imagine sitting in a room of 25 peers

and having some private information, such as your weight, being

reported aloud. A bit unnerving, I would say. We don’t need to put

students through this unnecessary stress and infringement of pri-

vacy. In fact, in July 2000 the Tenth Circuit Court in Falvo v.

Owassa Independent School District ruled that the Family Educa-

tional Rights and Privacy Act (FERPA) is violated by the practice of

peer grading and having students call out the grades to teachers.

Furthermore, posting a student’s grade under his or her name or

an identifying number, such as a social security number, also is in

violation of FERPA unless a parent gives prior written consent

(Bell, 2001). Although this court’s decision was reversed by the

U.S. Supreme Court during its 2001–2002 term, it does give edu-

cators something to carefully consider about their grading and

posting practices (Education Week, 2002).

Preferred State: Even the most kind, respectful teacher may use

a behavior or procedure that causes undue stress for students.

Teachers cannot prevent all negative, stressful feelings for stu-

dents but can anticipate stressors for students and work to avoid

them as often as possible. Be cognizant of teacher behaviors that

decrease and increase stress for students (see Figure 2.2).

■ ■ ■

Creating a Safe Environment 
Students spend a large portion of their waking moments in schools. There-

fore, they deserve to have safe and happy schools. Safety in schools has

become a major issue in the United States in recent years. We may be

Emotional Wellness and a Safe Environment

19



entering an era where having metal detectors in school entryways becomes

the norm, which may or may not be a bad thing. Debate does exist on

whether there is actually more violence in schools than 10 years ago, or

if there is simply more publicity now of the events that do occur. In either

case, there may be a silver lining. School personnel seem to be learning

and implementing more preventive safety measures in their buildings,

including identifying and providing assistance to potentially violent, dis-

turbed students. For the purposes of this book, however, I will be dis-

cussing emotional safety rather than physical safety. 

When thinking about the environment of a classroom, the following

quote exemplifies how influential a teacher can be:
I’ve come to a frightening conclusion that I am the decisive element
in the classroom. It’s my personal approach that creates the climate.
It’s my daily mood that makes the weather. As a teacher, I possess a
tremendous power to make a child’s life miserable or joyous. I can
be a tool of torture or an instrument of situations, it is my response
that decides whether a crisis will be escalated or de-escalated and a
child humanized or de-humanized (Ginott, 1975). 
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FIGURE 2.2

Teacher Behaviors That Affect Student Stress

To decrease stress for students

• Set clear classroom rules with
predetermined consequences.

• Keep students’ sensitive information,
such as grades and personal issues,
confidential.

• Speak respectfully to students, address
them by name, get to know them as
individuals, and make each person feel
special.

• Use rubrics for assignments so
students know the exact expectations
for earning specific grades.

• Smile, have fun teaching, and show a
sense of humor.

To increase stress for students

• Delegate punishments according to
your mood at the time.

• Post grades or assignment scores 
in the classroom for motivation;
embarrass them into achieving.

• Point at students you wish to call on
and always let them know who is
boss by the tone of your voice.

• Give pop quizzes to catch students
who have not been studying.

• Yell at the students to keep them in
line and never, ever smile.



Self-esteem and emotional wellness are necessary to reach one’s

potential as a student and as a person in general. It is the teacher who

develops a safe, happy classroom environment to nurture those two traits.

To cultivate and maintain such an environment is an individual, personal

process for each teacher. What works well for one teacher may not work

well or feel appropriate for another. But somehow or some way, every

teacher needs to establish an emotionally secure classroom setting because

brain research tells us that is the best climate for learning. The follow-

ing general categories should be attended to in some fashion in order to

develop a comfortable learning environment: 

• Sense of Community 

• Expectations for Students

• Teacher Behaviors

The examples provided may or may not fit a particular teacher’s style

but are intended to foster thought and new implementation ideas.

Sense of Community
To help students feel good about themselves and secure in their

environments, maintaining a sense of community is fundamentally impor-

tant both in the individual classroom and in the school as a whole. The

development of teamwork and mutual respect among students, among

staff members, and between students and staff members results in a sense

of community. This sense of community will foster acceptance, self-esteem,

and collaboration, and will ultimately become a learning tool. 

Sense of Community Within a Single Classroom

Students should be guided to understand that they may not all like

each other or be best buddies, but they should treat each other with

respect and kindness. A class should function as a family of sorts; class-

mates, like siblings, may not always agree or feel close, but when push

comes to shove, they feel bonded and stand up for each other. Develop-

ing this rapport among peers does not happen overnight, nor does it take

place without leadership from an adult. The teacher must teach social skills

and model respectful behaviors consistently, even creating role-playing

situations in the classroom to address potential situations and conflicts that
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may arise. The teacher needs to get to know the students individually and

allow classmates to get to know each other individually as well. When stu-

dents feel a part of a group, accepted for who they are, and connected to

adults in the school, their self-esteem, effort, and participation is strength-

ened (Sergiovanni, 1992).

■ ■ ■

EXAMPLE: GROUPING STUDENTS FOR RAPPORT

AND TEAMWORK

ALL GRADE LEVELS

Purpose: To facilitate productive positive relationships and team-

work through grouping practices.

Reasoning: Arranging desks to seat groups of four to six students

and then rotating the students in and out of those groups every

few weeks helps to promote rapport and teamwork among the

classmates. Students may end up sitting next to other people they

don’t like. That is okay; they need to work it out, just as in real-

world situations. The teacher may need to guide these students

through anger management or conflict resolution strategies. And,

as in the real world, these students may have to end up separated

from each other after all. Students may also end up sitting next to

a best friend and chatting too much. That is okay too; they will

have some natural consequences to cope with, just like in the real

world. Listening to the teacher and following directions are typi-

cally classroom rules that these students are required to follow, just

like everyone else in the class. 

Procedures: Grouping students for lessons or project work can

be done very deliberately by the teacher according to ability lev-

els, learning styles, or peer relationships. Or groupings can be

randomly assigned using a variety of methods. Both styles of

groupings are very valuable, both for completing the academic

task at hand and for learning how to relate to and cooperate with

others.
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Sample Strategy: Mrs. Rintelman, a 3rd grade teacher, uses a

quick and easy way of randomly partnering up students for aca-

demic tasks. At the beginning of the school year, each student is

given a sheet of paper displaying a clock with name lines next to

each hour (12:00 with a line next to it, 1:00 with a line next to it,

etc.). The kids walk around the room signing other’s clocks. For

example, if Katie signed Brian’s 5:00 line, then Brian had to sign

Katie’s 5:00 line. Each student ends up with 12 names (designated

partners) on his or her sheet. 

During lessons, Mrs. Rintelman no longer has to tell her stu-

dents to find a partner to work with, a practice that can take too

much time and cause hurt feelings for the loners. Instead, Mrs.

Rintelman simply tells the class to work with their 6:00 partner,

for example. The students know to quickly check that clock-sheet

to determine which classmate will be their partner, find that per-

son in the room, and begin the work. If a teacher wants more

partner assignment opportunities, the sheet can have two lines by

each hour. The teacher can then tell the class to work with their

6:00 a.m. partners or 10:00 p.m. partners.

■ ■ ■

Sense of Community Within a Whole School

Beyond the four walls of a classroom, the students of the entire school

also benefit from a sense of school community and teamwork. A school’s

colors, mascot, and school song help build a sense of camaraderie and

pride in that community. A community service project completed by a

school provides a common purpose where teamwork and pride are also

fostered. Many schools promote collaboration through cross-grade-level

projects or activities in which older students may help younger students.

Here are a few ideas:

• Reading partners

• Help with zippers and boots during inclement weather

• Tutoring

• Tours of the school

• Hallway monitors

• Recess buddies
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• Neighbor walkers, escorting to and from school

• Writing letters back and forth

• Guide for new students

• Art project helpers

• Bus seat buddies

Will a school ever be completely free from older kids teasing younger

kids or stronger kids ridiculing weaker kids? Maybe not. However, if the

school staff works hard to create an attitude of mutual respect and soli-

darity, students will feel a greater sense of community in a safe and happy

environment.

■ ■ ■

EXAMPLE: COMMUNITY SERVICE PROJECT—
HAT AND MITTEN TREES

ELEMENTARY, MIDDLE, AND HIGH SCHOOLS

Purpose: To promote community service and responsibility in

students.

Background: One of the most worthwhile yet simple community

service projects I have seen is the collection of winter hats and

mittens for less fortunate families. This program benefited both

the needy recipients and the students gathering the hats and mit-

tens, who felt satisfaction from helping others through a school-

wide service program.

Procedures: In mid-November, each of the schools in the school

district displays one or two imitation Christmas trees in the lobby

areas. Notes are sent out to parents requesting that a new pair of

mittens or a new hat be sent to school with one of their children.

Most parents are very willing to purchase an extra one of these

items as they do winter shopping for their own children. Before

long, the trees are decorated with warm, colorful hats and mit-

tens. One of the schools located near a senior citizen center/

nursing home established an additional side project with that
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center. The children made holiday cookies and homemade books

to share with the residents, and some of the senior citizens

donated hand-knit mittens and hats for the school’s tree. On the

last day before the winter vacation periods the hats and mittens

were counted in order to inform the students how many needy

children they helped by their generosity. All the donations were

then taken to a local low-income assistance distribution center. 

EXAMPLE: CROSS-GRADE-LEVEL PROJECT—
LETTERS TO SANTA AND ANSWERS FROM ELVES

GRADE 7 AND KINDERGARTEN

Purpose: To build cross-grade-level relationships that help chil-

dren learn and also help foster positive self-esteem and social

behaviors.

Reasoning: Ideas for cross-grade-level projects are as numerous

as the benefits the students gain from the activities, from older

and younger students reading books to each other to older and

younger students working collaboratively to create a mural on a

school wall. Cross-grade-level projects can even occur across sev-

eral schools. However and wherever they occur, these working

relationships can improve student academic achievement, social

behaviors, and self-esteem.

Lesson: A kindergarten teacher and a 7th grade teacher from

schools across town from each other implemented a writing proj-

ect between the two grade levels. The kindergarten teacher had

her students write letters to Santa. They worked hard on these let-

ters using their immature knowledge of wording, sentence struc-

ture, and spelling. As you can imagine, the letters were filled with

creative, naive questions and wishes for Santa expressed in their

darling, inexperienced penmanship. The teacher often deciphered

the letter on the back of the paper so it could be read. These let-

ters were sent to “Santa’s Workshop in the North Pole,” which was

actually a 7th grade classroom on the north end of town.
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Each 7th grade student in the class received one of the letters

to answer. Rather than having each student answer as if he or she

were Santa, producing many different styles of handwriting, the

teacher had each student pretend he or she was an elf writing 

on behalf of the busy Santa Claus. The students had a ball com-

ing up with elflike names for themselves and writing responses 

to the letters. The assignment was tied to a lesson dealing with

descriptive writing, and was graded accordingly. The vivid descrip-

tions in the letters, detailing all that Santa and the elves were busy

doing at the North Pole, were exciting for the kindergartners 

and their teacher. Even the local newspaper thought it was an

original, delightful project and printed some of the kindergartners’

letters and the 7th graders’ responses for the townspeople to

enjoy. 

In classrooms where some students may be uncomfortable

writing to Santa (for religious reasons) it might be best to try an

alternative cross-grade project. Older students could write chil-

dren’s books for younger students to illustrate, or vice versa.

EXAMPLE: WHOLE SCHOOL CELEBRATION ASSEMBLIES

ELEMENTARY SCHOOL

Purpose: To foster positive school climate and pride in learning

accomplishments.

Background: One of the most stimulating changes for me in

moving from a teaching position to an elementary school princi-

pal position is the opportunity to frequently visit a wide variety of

classrooms. These visits give me a global, schoolwide perspec-

tive of what each grade level is learning and the assortment of les-

sons, activities, and projects students complete in each unit. Other

staff members and students, to a large extent, miss out on know-

ing about the exciting learning happening in different areas of the

school. To remedy this, our school now has Celebration Assem-

blies at the end of each quarter of the school year. Celebration

Assemblies are whole-school gatherings that have the feel of a
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pep rally. However, rather than celebrating a school sports team’s

success, we celebrate learning.

Procedures: The teachers bring their classes into the gymnasium

as the song “Celebration” by Kool and the Gang blares through

the room. When everyone is seated and the music ends, I enthu-

siastically welcome everyone and explain that we are meeting to

celebrate their hard work. The students first learn the results (for

the quarter) of our schoolwide behavior incentive program (which

will be described in a later section in this chapter). We then cele-

brate reading as the librarian gives out numerous student awards

for particular quantities of books read during the quarter. The last

part of the assembly involves students and staff discovering what

other grade levels have been learning. 

Each grade level has about five minutes to share and cele-

brate their learning. This is done in a variety of ways. For instance,

at one Celebration Assembly, a group of 3rd graders performed

one of their trade books, Why Mosquitoes Buzz in People’s Ears,

with shadow puppets made with the art teacher’s help. The

kindergartners shared what they had learned in science by singing

a song about the parts of a tree. A small group of 4th graders

showed posters of the state’s resources and explained their uses.

Each quarter, each grade level shares some new learning in a

unique, creative manner. The assembly ends with the students

and staff leaving, some literally dancing out of the gym, to the

“Celebration” song being played again.

Resulting Climate: The staff likes seeing what other classrooms

have accomplished. Some of the older students enjoy seeing their

younger siblings perform. And the younger students get very

eager when they see this preview of “cool stuff” that they will

learn in future grade levels. The sense of community sparked in

these assemblies is obvious. The enthusiasm and pride for learn-

ing is fun, powerful, and invigorating.

■ ■ ■
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Two tips for organizing your own Celebration Assembly or something

similar: 

• Keep it short. A celebration should never be boring—but it will be

if the assembly runs longer than 45 minutes. 

• Use uplifting music. This little “extra” adds big excitement to the

event and becomes part of the ritual. I would recommend an uplifting

song such as “Celebration” by Kool and the Gang, or “That’s the Way (I

Like It)” by KC and the Sunshine Band, or “Takin’ Care of Business” by

Bachman-Turner Overdrive, or “Gonna Fly Now/Theme from Rocky ” by

Bill Conti.

Expectations for Students

Clear academic and behavioral expectations for students are a part of

a safe environment both in the classroom and in the entire school. Know-

ing what to expect minimizes the threat and stress of the unknown. Imag-

ine suffering a serious consequence for doing something that you didn’t

know was wrong. Or imagine being held accountable for new knowledge

that you didn’t know you were supposed to learn. Both situations seem

unfair and cause stress for students. The human brain seeks pattern and

desires daily events to be logical and predictable (Jensen, 1998). Teachers

can provide a safer learning environment by establishing clear expecta-

tions and logical consequences for students.

Academic Expectations for Students

Traditionally, coaches and teachers operate quite differently when

working with groups of children. Coaches tend to teach for success. For

example, suppose a coach is teaching the skill of dribbling a basketball.

He or she first shows the children exactly what good, proper dribbling

looks like. The demonstration may then be expanded by showing some

exceptional, fancy-footwork-type dribbling that the kids may aspire to

learn with extra effort. The coach shows common errors made when drib-

bling the basketball and clear-cut methods to correct bad dribbling habits.

Coaches tend to continue modeling and giving pointers to the kids until

the skill is learned. 

The students are encouraged to help each other practice and learn the

skill. Finally, when the dribbling is mastered, the coach displays pride in
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the students with words of praise and high-fives, and they may all cele-

brate together with a group hug and cheer.

Teachers, on the other hand, traditionally teach curriculum in a differ-

ent fashion. The skill, such as writing a descriptive paragraph, is explained

once. The teacher may or may not ever actually model a good descriptive

paragraph. The advanced student, who may know the skill already, writes

an exceptional paragraph and receives a high grade. This student’s work

is not shown as a model. In fact, if this student does show his or her work

to others or tries to help classmates, it might be considered cheating. Then

later, after not much practice or guidance from the teacher, the student is

tested to determine if the skill has been mastered. If the skill has not been

mastered, typically there is no continued practice or refinement, just a low

score in the teacher’s grade book. If the skill has been mastered, there are

no high-fives and fanfare, just a high score quietly recorded in the grade

book.

Thankfully, recent teaching practices have changed from the pop-quiz

mentality of trying to catch students not learning concepts to a coaching-

type attitude of being upfront in telling students just what is expected 

and helping them reach that goal. Using rubrics is one way a teacher can

ensure that students know the expectations of an assignment. A rubric

clearly delineates what work earns what score by modeling or explaining

requirements. When a student knows exactly what work earns an A, what

work earns a B, and so on, ownership in the learning has been given to

that student. Additional benefits of using rubrics include assessing stu-

dents’ work in an objective manner and communicating expectations and

scoring of assignments to parents; it is easy to explain to a parent why his

or her child earned that D when the work can be directly compared to

the expectations and models provided on the rubric. 

■ ■ ■

EXAMPLE: ASSIGNMENT RUBRIC

HIGH SCHOOL GRAPHIC COMMUNICATIONS CLASS

Graphic Communications Career Assignment

After researching a Graphic Communications career, write and

type a two- to three-page report with findings of your research.

Emotional Wellness and a Safe Environment

29



Also include a cover page with your report. Your typed report can

have print no larger than 12 points, and must be double-spaced.

Objectives

At the conclusion of this lesson, you will be able to:

1. Identify a career in Graphic Communications that interests you.

2. Know what the job you chose entails.

Procedure

You are to pick out a job or career related to some form of

Graphic Communications and complete the following research:

20 pts. What: State the job and define the responsibilities. 

15 pts. Education: What type of schooling is required?

15 pts. Where: State where your type of job might be located—

city, type of printing plant, size of plant, etc.

15 pts. Outlook: What is the outlook for this job? Is it growing?

Is it new? Is it steady work?

10 pts. Working Conditions: Suit and tie everyday? Number of

hours per day? Week? Work alone or with others?

10 pts. Money: What is the salary?

15 pts. Sources of Information: List where the information

was obtained and provide a printed copy of Internet

information.

15 pts. Summary: Why are you interested in this career?

10 pts. Newspaper Ads: Locate two different job openings in

Graphic Communications. Cut them out and tape them

onto a piece of paper to turn in.

16 pts. Grammar: Correct grammar, spelling, and sentence

fluency.

10 pts. Proofread: Two other students must proofread your

paper and initial afterward.

10 pts. Length: Must be two to three pages in length.
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4 pts. Miscellaneous: Miscellaneous bonus points for creativ-

ity, extra information, etc.

165 total possible points

Possible Graphic Communications careers to choose from: Layout

Artist, Graphic Arts Research Scientist, Platemaker, Quality Con-

trol, Press Operator, Bindery Supervisor, Graphic Design, Photog-

rapher, Customer Service, Estimator, Web Press Supervisor, Web

Roll Tender, Cutter.

■ ■ ■

Behavioral Expectations for Students Within Single Classrooms

Classroom rules need to be established and clearly explained at the

beginning of the school year for all ages of students. While one teacher’s

rules may differ from the rules of the teacher in the room right next door,

some continuity of rules within a school is beneficial. There may be a few

rules that everyone in a school community believes are crucially impor-

tant to the school’s successful operation or climate. The staff should col-

lectively decide on a common term or phrase to be used in each class-

room for these one or two common rules. For example, a staff decides

that there is no tolerance of violence in their school, and each classroom

will have a rule addressing this behavior. Rather than having one teacher

say “No hitting,” while a different teacher says “Keep your hands to your-

self,” one common phrase, such as “Keep hands, feet, and other objects

to yourself,” should be used in each classroom. Using a common phrase

eliminates confusion in the students’ minds as to what is expected. Also,

as they move up through the grade levels in that school, they will be held

accountable for that same crucial rule by each teacher. 

Many rules will and should vary from classroom to classroom due to

differences in students’ ages, expectations of each teacher, and particular

procedures implemented in each classroom. Teachers usually find that

students will be able to remember the rules best if there are no more than

five of them. It is wise to keep the rules clearly posted in the classroom

and to provide the parents and the principal a copy of the classrooms

rules and the resulting positive and negative consequences for following

or breaking those rules. 
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When establishing rules and consequences, it is useful to keep in

mind that typically the goal is to have students be responsible for their

own behaviors—this way they will learn the life skill of self-management.

Therefore, students must understand the reasoning behind each rule and

know the potential consequences if the rule is violated. The consequences

should be logical and student-based—not labor intensive for the teacher.

For example, if a parent is to be called about an infraction, make the child

responsible for making that phone call and explaining his or her actions.

As a principal, it is very helpful to have each teacher’s classroom dis-

cipline plan briefly but specifically outlined on one page. See sample in

Figure 2.3.

I keep these in a readily accessible file so when a parent calls me to

question a consequence his or her child has received I can explain, for

example, that indeed the student is being kept in for three recesses

because it is the established third-step consequence after the warning and

conference with the teacher. The more important reason I require teach-

ers to turn in a discipline plan is simply to ensure that each teacher has a

carefully designed plan. Within acceptable parameters, it doesn’t matter

what terms individual teachers use for their behavior expectations (rules,

guidelines, expectations, etc.) or specifically what they are, or the result-

ing consequences. It does matter that teachers consistently adhere to their

plan because that is best for the students and most effective for classroom

management. Regardless of what they are named, or how they are devel-

oped, clearly stated and enforced behavioral expectations give students a

feeling of safety.

■ ■ ■

EXAMPLE: DEVELOPING CLASSROOM RULES

GRADE 5 AND GRADE 1 SAMPLES

Purpose: To establish classroom rules that are understood and

followed by students.

Reasoning: The initial development of classroom rules is done in

a variety of ways. Some teachers have found a few rules that work

best for them and use those same rules year after year. Other

teachers find it useful to have students participate in establishing
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the rules so that they have more ownership of those guidelines.

Either way, it is important that the students not only know the

behavioral expectations but also why they are in place and what

will happen when they are followed or not followed. 

Sample 1: A 5th grade teacher, Mrs. Sloane, has her students help

develop the rules through class discussion and debate. This ensures
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FIGURE 2.3

Classroom Management Plan

Teacher-Principal Classroom Management Worksheet

Teacher name: Debbie Pelky

Behavior rules/expectations for my classroom:
—Be a good listener.
—Raise your hand.
—Do your best work.
—Be kind to others.

Discipline plan for my classroom:

When a student breaks a rule:

1st time verbal warning
2nd time time out
3rd time miss one recess
4th time parents called
Severe clause green discipline sheet (sent home for parent signature)

sent to the principal

Other negative consequences that might be used:
Privileges taken away

Positive consequences/rewards used with my students:
Star award slips, stickers, achievement certificates, edible treats,
hugs, prizes, free-choice time, praise.

Any students that require an individualized behavior plan and a brief summary of that
plan:
Behavior modification charts to be sent home daily and signed by the
parent. Possible use with _______________ (ADD characteristics).



comprehension and ownership of the rules by the students. The

class then writes up the rules as their class constitution, and each

student signs the bottom of the page. This behavioral contract is

permanently posted in the classroom.

Sample 2: Mr. Barnes, a 1st grade teacher, finds it most beneficial

to use the term “choices” rather than “rules.” He likes the students

to understand that, just like in the real world, every action is a

choice with logical consequences; they can make good choices

and earn positive rewards, or make bad choices and earn nega-

tive penalties.

■ ■ ■

Behavior Expectations for Students Within a Whole School

Comparable to the discipline plan in an individual classroom, the

schoolwide rules and consequences should be known by all members of

the school community. Ideally, the staff members should have a hand in

developing the rules and reviewing them to ensure they remain relevant

and appropriate. The consequences for violating the rules, both negative

and positive, should be logical and identified ahead of time whenever

possible. Oftentimes, schoolwide behavior incentive programs operate

competitively, pitting one student against another, one class against

another, or one grade level against another. This does not establish a safe

environment for students. Too often the result is that the “good” kids con-

tinue to behave well and earn the greatest number of rewards, while the

“bad” kids give up trying to earn the rewards because they can never col-

lect more than their peers. 

■ ■ ■

EXAMPLE: BEHAVIOR EXPECTATIONS FOR STUDENTS

IN THE WHOLE SCHOOL

AN ELEMENTARY SCHOOL’S BEHAVIOR INCENTIVE PROGRAM

Purpose: To promote favorable student behavior through a school-

wide program that fosters pride and teamwork.
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Background: Jackson Elementary School implemented a new

incentive program during the 2000–2001 school year with the fol-

lowing goal being developed by a representational group of staff

members and then shared with students and parents: 

Jaguar Superstar Incentive Program Goal: To increase our stu-

dents’ favorable behaviors, manners, effort, and achievement through

positive feedback during a schoolwide incentive program. Addition-

ally, this program will build teamwork and an attitude of school spirit

due to the fact it is a cumulative schoolwide goal, not a competition

between classrooms or grade levels.

Procedures: Individual students are awarded Superstar Awards

(little slips of paper) for any desired behavior such as earning a

high score, exhibiting strong effort, helping a friend, doing a favor

for a teacher, lining up quietly after recess, and so on. The home-

room teacher saves his or her students’ Superstar Awards for each

quarter. Many teachers display them proudly in the classroom.

At the end of each quarter, each class counts how many

Superstar Awards were earned and turns the number into the

principal. Sometimes this counting is done in conjunction with a

math lesson, such as making sets and counting by 10s. At the

school’s Celebration Assembly, I, as principal, reveal on an over-

head projector six numbers. These are the quantities of awards

earned in each of the six grade levels, kindergarten through 5th

grades. I do not announce which grade earned which number.

This removes any competition, keeping it purely a schoolwide

goal to earn as many as possible. I add the numbers on the over-

head projector to reveal the thousands of total awards earned in

that quarter of the school year. A rocket ship is moved up a chart

on the gym wall to show the year-to-date total. Our rocket ship is

soaring toward a huge star with the year-end goal of 8,000 printed

across it.

Reasoning: The important component of this incentive program

is that the entire student body works toward the goal of earning

8,000 Superstar Awards during the course of the school year.

There is no competition between students, classes, or grade levels

to earn more than others; no teacher or grade level knows who
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earns how many awards. This promotes an incredible amount of

teamwork among the students and a safe, fun environment in the

school. It allows the students who do not typically earn many

awards for good behavior or high grades an opportunity to put

forth enough effort to perhaps earn only one award. However,

just that one award can make the child feel good about his or her

contribution toward the school goal without classmates knowing

if he or she earned fewer or more than others. 

Resulting Success: At the year-end Celebration Assembly, the stu-
dents at Jackson School let out a deafening cheer when they
learned they had earned 11,000 Superstar Awards! Because they
reached the goal, I told the students they would receive three
prizes. The first one was the feeling of pride, heard in their cheer,
from setting a goal and working hard to achieve it. The second re-
ward was an extra all-school recess for their superb teamwork. And
the third was an individual reward (a star-covered bouncy ball) for
their individual efforts throughout the school year. The students
were excited when the next school year’s goal was set for 10,000
Superstar Awards!

■ ■ ■

Teacher Behaviors
A common question asked teachers at a job interview is, “Is it impor-

tant for your students to like you?” My answer used to be, “No. It is more
important for my students to respect me, although I haven’t had problems
with my students not liking me.” After rethinking the issue, my answer
would now be an emphatic, “Yes, it is important!” It is true that a teacher
must remain the adult in the relationship, not a buddy to the students.
However, when students truly like the teacher, they enjoy being at school
and are more dedicated to the class and learning. When you think back
to your own favorite grade level or the class where you learned the most,
did you like the teacher? I bet so.

A common factor shared by at-risk students who are not motivated to
learn is the lack of a connection with an adult at school. The adult need
not be a teacher, but simply someone who makes that student feel valued.
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When a student does have good rapport and feels connected with his or
her teacher, the potential is there for enthusiasm toward learning, interest
and effort in the teacher’s lessons, and on-task behaviors in the classroom.

■ ■ ■

EXAMPLE: POSITIVE ADULT BEHAVIORS MODELED

FOR STUDENTS

ELEMENTARY SCHOOL LEVEL

Purpose: To establish and maintain a meaningful, positive rap-

port between teachers and students.

Background: As a teacher, I told my class at the beginning of the
year that I had two favorite things in the world: children and
learning, in that order. Then, I spent the rest of the year walking
my talk. I showed the students how much I liked them just by
doing little but oh-so-important things. I would genuinely listen
when they talked to me. I was sure to learn each student’s name
by the end of the first day of school, and then address every child
at least once every single day. 

My goal was to make each student in the class feel like he or
she was my very favorite student, even the one or two each year
whom I found to be obnoxious. I would stand outside the class-
room door with a smile on my face (even when I really didn’t feel
like smiling) and say things like, “Welcome to math.” I shared bits
of personal information about myself, such as my hobbies or brief
stories about my own three children. I would remember some-
thing personal about each student to ask them about later, like,
“How was the big soccer match last night?” I used humor in the
classroom frequently, even if I turned out to be the only one gig-
gling at my silly jokes—it still meant I was smiling. And, maybe
most important, I showed excitement toward what we were
studying—even if I had to fake it sometimes. Usually, regardless
of the grade level I was teaching, I would learn something new
through research with the students so I could genuinely model
interest and enthusiasm for my students. Being the “guide on the
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side” rather than the “sage on the stage” is a much more enjoy-
able form of instruction for both teacher and students.

Now in my role as principal, I still tell my staff and students
that my two favorite things in the world are students and learn-
ing. And I still walk the talk. I make sure I’m in classrooms every
day showing enthusiasm toward learning. I build personal rela-
tionships with the students, learning as many of their 480 names
as I can, chatting with them at lunch and recess times, delivering
birthday cards to each student, and so on.

Survey Procedures: As a principal, I see which teachers are
really liked by the students and which ones are not considered
favorites. I thought it would be interesting to find out what char-
acteristics the students identified in the most popular teachers. In
an informal survey of 18–20 students, I asked students to identify
their favorite teacher and tell me why they liked him or her. 

Survey Results: The overwhelming answer was because “Mr. or
Mrs. ______ is so nice.”

When I probed to find out what made them “nice,” three

common answers emerged: he or she is fun; he or she doesn’t

yell; and he/she is funny. When I probed further, asking what was

considered “fun,” the answers revolved around making learning

interesting, active, and enjoyable.

Teachers were not considered “nice” because they were

overly lenient or gave away candy. In fact, the two or three teach-

ers mentioned most often tend to be quite structured in their

classroom management. They also tend not to have many disci-

pline problems because their students are engaged in learning

and don’t have the time or the ambition to start problems in the

classroom. I also believe their students are well behaved because

they don’t want to disappoint their favorite teacher and because

the students care for him/her so much. Figure 2.4 defines some

easy-to-implement teacher behaviors that promote a happy, car-

ing classroom environment.

■ ■ ■
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Creating the Right Climate
The adults in the building—the principal, teachers, and other staff mem-
bers—set the climate of the school and the classroom. Understanding how
emotions can be used to strengthen learning helps a teacher effectively
and purposefully link the two together during instruction. Furthermore,
understanding how stress, low self-esteem, and negative emotions can
inhibit learning also helps a teacher work with students. 

A teacher’s mood and behaviors, as well as the expectations of students
and the sense of community established in the classroom, are crucial to the
attitude and success of the students. One of my goals as a teacher was to
make every student think he or she was my absolute favorite. Quite hon-
estly, for some, I really had to put strenuous effort into faking it. Yet at the
same time, I learned the phrase: “fake it ’til you make it.” Sometimes it really
worked in turning my inner feelings around about a student. 

A safe, fun, nurturing environment is the best place for the human
brain to develop and learn. Therefore, teachers’ behaviors should reflect
people who are respectful, caring, and enthusiastic about learning. When
these behaviors are modeled, the result is students who are respectful, car-
ing, and enthusiastic about learning.
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FIGURE 2.4

Specific Teacher Behaviors to Promote a Safe,
Happy Environment

• Act respectfully toward students at all times.
• Learn students’ names by the end of the first day of school.
• Personalize each student’s desk or locker with a nametag.
• Smile a lot!
• Greet the students daily outside the classroom door.
• Share appropriate, amusing anecdotes about yourself.
• Remember personal information about each student and ask him or her about it.
• Use your sense of humor.
• Model the enjoyment of learning something new.
• Each week, invite a few students to share their lunchtime with you.
• Give each student a birthday card.
• Make learning interesting, active, and enjoyable.
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Implementing Relevant Brain-Compatible Ideas:

Emotional Intelligence Tips
• Weave the five Emotional Intelligence model’s components into everyday classroom

life.
• Provide meaningful tasks for students to accomplish to foster self-esteem.
• Help students set reasonable goals to build a sense of pride.

Stress Tips
• Teach students stress management techniques such as time management, deep

breathing, physical exercise, conflict resolution skills, and visualization.
• Establish classroom rituals and routines for students to count on, taking some of the

stressful unknowns out of students’ days.
• Search for help from appropriate officials when you suspect students are in threat-

ening situations.

Sense of Community Tips
• Acknowledge individual and group efforts and special events through celebrations of

some sort.
• Implement community service projects in which all students and staff participate.
• Foster team spirit through a school mascot, song, colors, etc.
• Develop programs for older students to work with younger students.

Expectations for Students Tips
• Have clear expectations for students both academically and behaviorally.
• Insist on respectful behaviors toward all people in the school.
• Enlist students’ input in developing classroom rules.

Teacher Behavior Tips
• Show you care by making personal connections with students.
• Give frequent, positive feedback so students know how they are performing.
• Smile. Enjoy your terrific students. You have the best job in the world!



3
The Body, Movement, and the Brain

WHAT WE PUT IN OUR BODIES AND DO WITH OUR BODIES DIRECTLY AFFECTS THE

brain and learning. Nutrition, sleep, and physical movement are crucial 

to the brain’s survival, functioning, and learning. Poor nutrition, lack of

sleep, and lack of physical activity affects the brain’s ability to learn to its

highest potential. In addition, if street drugs, misused prescription drugs,

or alcohol are present in the body, the brain also does not learn to its

highest potential. 

Brain Foods
Eat your vegetables! Like most young children, you probably heard this

command repeatedly from Mom at the dinner table. While those veggies

may not put hair on your chest as Dad used to assert, it turns out that

Mom had an intuitive glimpse into future brain research. That information

now tells us that, indeed, fresh fruits and vegetables are very healthy for

the brain. Also good for the brain are high-protein foods, such as fish, lean

meats, and nuts (Jensen, 1998). Another tip you have probably heard over

time is to eat several small meals each day rather than the traditional two

or three big meals at established times. While a bias may be to treasure

the big, established dinnertime for the value of conversation between fam-

ily members, several small, healthy snacks during the day are good for the

body and brain. Allowing students a quick healthy snack midmorning and

even again midafternoon can give them a bit more energy to pay atten-

tion to lessons.
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Aside from the benefits healthy foods provide the body, it has been

found that some of these substances perform specialized functions in the

brain. Calpain, for example, acts as a cleanser by dissolving protein buildup.

This aids connections between dendrites. These connections, or synapses,

form as new learning is taking place and link new information to prior

knowledge. Cleaner dendrites and synapses means more efficient transmis-

sion and, therefore, better learning. Calpain is found in dairy products such

as milk and yogurt, and in green vegetables (Jensen, 1998).

Brain chemistry is affected by different foods, and it may even make

us crave certain foods. Eating proteins can increase the level of serotonin

in the brain, which, in turn, is thought to influence brain and body func-

tions such as sleeping, waking, paying attention—and even our moods.

We may crave sweets for the sugar content that can increase alertness

when eaten at certain times of the day. Or we may crave carbohydrates,

such as breads or starches, which make our bodies feel more soothed or

relaxed. Luckily for teachers, the brain’s two favorite foods—oxygen and

water—are quite abundant in schools.

Oxygen
The brain uses one-fifth of the body’s oxygen although, at about three

pounds, it may only weigh one-seventieth of the body’s total weight. The

highest-quality air contains more oxygen than carbon dioxide. Research

tells us that breathing high-quality air increases both mental functioning

and attentiveness, affirming that oxygen is good for the brain (Caine &

Caine, 1994). In fact, many drugs that claim to improve memory and

heighten attention simply increase the flow of oxygen to the brain. The

use of air purifiers and filters is rapidly increasing. While these are often

advertised as helping our lungs by pulling smoke or allergens out of

homes, cars, and offices, they are also helping our brains. 

Have you ever seen a lazy dolphin? You probably have not, because

dolphins exchange about 80 percent of their body’s oxygen with each

breath, while humans exchange less than 20 percent (Jensen, 1998). Old,

stale air is not energizing. Do you need to spend money on an air puri-

fier to increase the oxygen to your students’ brains? No. Open a window

in your classroom whenever possible. Tell the kids to take a deep breath

every now and then. Or, to have a little fun and increase the students’ oxy-

gen intake, give a big, broad yawn yourself and see how contagious it is.
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Let students know that often people yawn not because they are tired, but

because they need more oxygen for increased alertness. 

Water
Water is the brain’s second favorite food—right after oxygen. The old

wives’ tale that we need eight cups of water per day is absolutely cor-

rect—we need this water not just for the body, but also for the brain. The

brain is made up of a higher percentage of water than any other organ in

the human body. This means that dehydration can have a marked effect

on the brain. Picturing a shriveled, dried-up little brain rolling around in

a skull is a bit extreme, but picturing a lethargic student drooping in his

or her desk is right on the money. This lethargy could be a result of

dehydration and is not uncommon in schools (Sousa, 1995).

In addition to causing lethargy, a lack of water can also cause stress.

When the percentage of water in the blood decreases, the salt level

increases. Increased salt levels can cause muscles to constrict and blood

pressure to increase, causing the feelings of tenseness and stress. Stress

researchers found that within five minutes of drinking water, there is a

marked decline in the hormones that elevate stress (Jensen, 1998). Does this

mean you will be stress-free if you drink enough water? Should you carry 

a gallon of water and a straw around with you on the day your supervisor

is observing in your classroom? Not exactly. Drinking a lot of water does

not erase the factors causing the stress. However, some of the stress symp-

toms can be reduced when the body and brain are kept hydrated.

■ ■ ■

EXAMPLE: USE OF WATER BOTTLES IN SCHOOLS

ALL GRADE LEVELS

Purpose: To keep students hydrated during the school day.

Background: Students should be allowed more than the occa-

sional drink at the water fountain at recess or as they pass between

classes. Drinking water frequently during the day, as we have

learned, can boost attention and lower symptoms of stress. There-

fore, I propose allowing all students to have a bottle of water at
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their desks that may be refilled at recess times or times deemed

appropriate by the teacher. I began allowing my students to have

water bottles when I was teaching 3rd grade. Some of my col-

leagues would have a cup of coffee or a can of soda at their desks,

which did not seem fair to the students, who were not allowed the

same privilege.

Procedures: I began bringing bottled water to the classroom and

allowed the students to do the same. We simply established the fol-

lowing ground rules to ensure that the use of water bottles did not

become disruptive. 

• The water bottle had to be clear and contain only water.

• Toys were not allowed in class. If the student played with

the bottle, it was then considered a toy and taken away.

• Students without water bottles, for whatever reason, could

still get drinks from the water fountains at appropriate times.

• As much as possible, bathroom breaks would still be taken

at recess times or during independent work times.

• If condensation was dripping off the water bottle, the stu-

dent was responsible for placing tissue or paper towels under the

bottle to prevent work on the desk from getting wet.

Results: These water guidelines became virtually unnecessary

after two or three days. Students did not play with the water bot-

tles or misuse them. The use of restrooms did not dramatically

increase. Students really did seem more alert; the water perked

them up or provided that momentary break from paying attention

that brains need. In sharing this practice with colleagues at my

school or at presentations, teachers and administrators expressed

concern about the potential distraction the bottles would cause

and the additional time the students would spend using the bath-

room. My response is that you simply must give it a try to see how

trouble-free it is and how well it works. Incidentally, I have also

found that, at slow-moving committee meetings, I now rely heav-

ily on my water to perk me up.

■ ■ ■
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Sleep
Adequate sleep is absolutely necessary for efficient functioning of the

human brain. It is during particular sleep cycles that information is organ-

ized and transferred from short-term memory into long-term memory (Syl-

wester, 1995). Two-thirds of all adults need between six and a half and

eight and a half hours of sleep. Children need even more. People sleep in

cycles of approximately 90 minutes. If a person sleeps eight full hours, yet

is wakened in the middle of a sleep cycle, he or she will probably feel

more tired than a person sleeping only six hours but ending the slumber

between cycles (Howard, 2000). However, during each cycle, a period of

time exists where memory is affected. When a person sleeps just six hours,

he or she is deprived of one cycle and, therefore, something learned or

encountered that day will not be transferred to long-term memory. When

a person loses many hours of sleep, especially over several days, learning

can be considerably affected.

Young children, up until about the age of 11, naturally go to sleep

early and wake up early. They are ready to start school at around 7:30

a.m., but most elementary schools begin closer to 8:30 or 9:00 a.m. From

the ages of 12 through about 17, students’ bodies, due to hormonal chem-

icals, are programmed to go to sleep later and wake up later. Most sec-

ondary schools begin their day around 7:30 a.m., but adolescents are gen-

erally not completely alert until closer to 9:00 a.m. By rising so early, these

students have missed sleep cycles and, therefore, retain less information

taken in by the brain on the previous day (Sousa, 1995). They may also

be simply tired because they have had less than the required number of

hours of sleep their bodies require to feel fully rested. Consequently, these

students will not pay full attention during lessons and may even fall asleep

in class. A sleeping student is certainly not learning valuable, new infor-

mation. It would seem that school districts allow afterschool sports and

bus schedules to dictate their schools’ beginning and ending times rather

than the students’ brains and learning.

Movement
Movement helps students learn in several ways. When someone says he

thinks better on his feet, he probably really does. Just standing up can
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increase the blood flow in the human body, bringing more oxygen to the

brain. The increased oxygen gives the brain more energy and reduces

stress, and it promotes the production of hormones that enhance the

growth and strengthen the connections between the brain cells. Sitting 

for extended periods of time can have detrimental effects on the body,

including reduced deep breathing, increased pressure on the spine, and

strained eyes (Jensen, 2000). Students who are required to stand or move

around during a lesson have less physical fatigue and therefore concen-

trate more efficiently on the concepts or tasks at hand. 

Neuroscientists have discovered that the brain’s cerebellum, involved

in most learning, operates at high capacity during times of movement.

One Canadian study found that of 500 students, those who spent one

extra hour per day in a physical education class scored higher on exam-

inations than did those who did not have increased movement. The results

also showed that with participation in frequent aerobic exercise, the stu-

dents increased their reaction time, creativity, and short-term memory

(Sylwester, 1995). Other studies have shown that people who exercise

regularly (about 45 minutes three times per week or more) seem to grow

more dendrite connections between brain cells and have faster recall and

reactions. People who do not exercise, or very rarely and sporadically

exercise, have a higher rate of depression than those who get regular aer-

obic exercise (Howard, 2000). Establishing the routine of physical exercise

is important for our youth, especially in a time where screens (TV, com-

puter, and video game) seem to monopolize so much of their time. 

Exercise is not the only movement that affects students’ learning. Move-

ment in terms of changing locations can also cause a marked improvement

in memory. If a student sits in the same desk in the same position in the

room day after day, his or her learning is tied to that one location. No par-

ticular memory trigger is built into this scenario. Do you remember exactly

where you learned the definition of a verb? Probably not. Students’ mem-

ories can be improved when they move to a different location to learn

something new. If a teacher introduces a new topic outside or teaches an

important skill sitting on the floor, an internal memory trigger will be

developed. A teacher can then trigger students’ recall by saying, “Remem-

ber, we learned about that out by the birch tree.” “Remember, you learned

about that while you were sitting in your desk” does not generate quite the

same spark!
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EXAMPLE: MOVEMENT IN MATH LESSONS

GRADE 2 AND CLASS FOR THE COGNITIVELY DISABLED

Purpose: To infuse movement into everyday lessons, increasing

attention, energy, and memory.

Activity Sample 1: Mr. Tucker, a 2nd grade teacher, finds it use-

ful to keep a small beanbag in each student’s desk. As a transi-

tion from one academic area to another, he may have the students

stand up, with beanbag in hand, for a quick warm-up. The stu-

dents may gently toss their beanbag from one hand to the other

as he or a designated student models for the rest of the class; it

may be back and forth in front of the stomach, it may be up

higher, arching over the head, or it may be tossed under one leg

to the other hand. After a minute or so of this exercise, the stu-

dents’ blood is flowing, and the brain is ready for a new lesson.

The beanbags are put away, and instruction begins.

These beanbags may resurface in Mr. Tucker’s classroom

during an actual lesson as well. During a math lesson when the

2nd graders are to practice counting aloud by 2s, 5s, and 10s, the

teacher has the students toss the beanbag back and forth in

rhythm as they say each number. Adding this rhythmic movement

more intensely displays the counting pattern for the students’

brains. 

Activity Sample 2: A simple 10-inch ball or a small trampoline is

also an effective teaching tool. A teacher of the cognitively dis-

abled, Miss Wiedmeyer was observed teaching a math lesson to a

6-year-old autistic student. Ashley was able to rote count from 

1 to 20. However, when attempting one-to-one correspondence

counting with small counters at the table, Ashley had trouble. The

teacher changed the lesson by holding Ashley’s hands as she

jumped on a mini-trampoline and counted each bounce aloud.

Miss Wiedmeyer also had Ashley play catch with her, counting

aloud each time the big rubber ball was tossed back and forth. Not
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only did these activities help make the one-to-one correspondence

counting more concrete, but they also added movement to the les-

son. This is particularly important for this autistic child, whose body

is in almost constant motion anyway. By guiding Ashley’s move-

ments into a particular exercise, Miss Wiedmeyer channeled Ash-

ley’s energy and motion into a useful learning activity.

EXAMPLE: STRETCHING IN CLASSROOMS

ALL GRADE LEVELS

Purpose: To improve students’ attention through increasing blood

flow in the body and to the brain.

Procedures: I remember, when I was a 13-year-old student, roll-

ing my eyes at my friends when Mr. Monarski would make us

stand up and do stretching exercises in the middle of class. We

thought it was foolish and probably done only to keep old Mr.

Monarski himself awake. (He was considered an old man at the

time, although I now realize he was probably only 45 or so.) Also,

in hindsight, I realize that Mr. Monarski was probably ahead of his

time in understanding the role of movement and blood flow in

keeping the brain alert for learning. Simple stretching exercises

during or between lessons, especially cross-lateral stretches (reach-

ing across the body’s midpoint to the other side), will get both of

the brain’s hemispheres circulating with oxygen-filled blood (Jen-

sen, 2000).

EXAMPLE: STANDING WITHIN LESSONS

GRADE 1

Purpose: To maintain students’ attention during a long lesson.

Reasoning: When teachers require that students sit still for too

long in their desks (under the guise of paying close attention)

they are misunderstanding the attention span of children. The

rough rule of thumb is that a person can pay attention to one
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thing for about the same number of minutes as his or her age.

Adults remain 20 years old under this rule of thumb because that

is the time limit of their attention in minutes, regardless of their

age beyond 20. Although students may sit passively, gazing

straight ahead for more than 5, 8, or 11 minutes at a time, their

brains are shifting to a different thought even though they appear

to be listening to the teacher. All a teacher has to do is shift the

modality of the learning briefly now and then to retain the stu-

dents’ attention. The brain is going to shift attention anyway, so

the teacher might as well be the one to cause the shift toward

something academic rather than the brain shifting to the noise in

the hallway or a neighbor’s barking dog. 

Procedure: During a class discussion, Ms. Fitzsimmons noticed

her 1st graders losing their attentiveness. Rather than continuing

the discussion by asking the students to raise their hands to be

recognized as they had been doing for 5 or 10 minutes, she had

the students stand up when they wanted a turn to talk. This

change refocused the students’ attention and re-engaged them in

the discussion for the last five minutes of the lesson.

EXAMPLE: CHANGE OF LOCATION FOR INSTRUCTION

GRADE 3, SCIENCE

Purpose: To increase students’ memory and recall.

Procedure: When I taught 3rd grade science, I introduced the

pond life unit in the school’s library with a video. I taught a les-

son introducing inertia in the hallway. And I introduced the con-

cept of chlorophyll outside in the schoolyard. All of these lessons

could have easily taken place in my classroom with the students

sitting in their desks. However, changing the location for instruc-

tion periodically provides the students with a memory trigger for

their learning. 
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EXAMPLE: MOVEMENT IN TAKING A QUIZ

GRADES 6 AND 7, SOCIAL STUDIES

Purpose: To improve students’ interest and achievement on a

quiz.

Background: Mrs. St. Peter’s students performed horribly on a

social studies quiz. Their written responses to the questions were

dull and short, with little detail to show what they had learned

about the topic. The next day, she told her 6th and 7th graders

that they would take the quiz again in a different format.

Procedures: Although she did not give them any additional time

to study, she did tell them she was looking for more interesting,

detailed answers. She also had written the quiz questions on

neon-colored note cards considered “cool” by the students, and

she had spread them out around the room. Rather than sitting at

their desks to complete another quiz paper, the students used their

own paper and clipboards to answer the questions placed around

the room. The students roved around the room, answering the

same quiz questions from the day before, but now they were on

their feet, thinking this was a pretty nifty way to take a quiz. 

Results: On the second round of quizzes, Mrs. St. Peter found the

responses to the quiz questions to be longer and more interesting.

Was this due to the fact that she plainly told them to make their

answers more detailed and interesting? Was it due to the fact that

they were up on their feet and having more fun taking the quiz?

Was it due to the fact that they were roaming around the room so

close to each other’s clipboards they were looking at each other’s

good answers? We do not know for certain the answers to these

questions. However, we do know that the students performed bet-

ter, and at least reviewed the material a second time, possibly

learning more. In the case of this particular quiz and lesson, that

additional learning was more important to Mrs. St. Peter than

knowing why they performed better.

■ ■ ■
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The Body and the Brain
In order to be thoroughly effective, teachers should first be knowledgeable

about the brain and learning. The body and brain work in conjunction,

and therefore, part of knowing about learning involves understanding the

cause and effect of different physical elements on the body and brain. The

types and amounts of food, oxygen, and water entering the body affect

students’ brains and, therefore, their learning. The types and amounts of

physical movement and sleep also affect students’ brains and their ability

to learn. When the body and brain are in optimum physical condition, well

rested, well fed, alert, and active, the learner will benefit from more clear

understanding and longer-lasting memory of the concepts (Jensen, 2000;

Howard, 2000; Sousa, 1995). In addition, active, movement-oriented les-

sons are fun for the students.

As you teach your next lessons, ask yourself if your students’ bodies

and brains are in the optimal condition for learning. Ask yourself if there

is anything you can do to improve your lessons or improve your students’

physical condition to help them learn. Ask yourself if YOU are in the best

physical condition for teaching: well rested, well fed, alert, and active.

Right now, take a break from reading this book. Take a deep breath, stand

up and stretch, drink some water, maybe even take a nap—you just might

feel more capable of learning.
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Implementing Relevant Brain-Compatible Ideas

Food Tips
• Teach students and parents about proper nutrition for the brain.
• Allow time for a healthy snack for students of all ages in the morning and afternoon.
• Begin a school-based breakfast program, if not daily, at least during high-stakes test-

ing periods.

Oxygen Tips
• Place plants in classrooms to increase amount of oxygen. NASA research shows that

dracaena, ficus, and chrysanthemums give off relatively large amounts of oxygen
(Jensen, 1998).

• Open classroom windows whenever possible.

Water Tips
• Allow students to keep water bottles at their desks for frequent drinks.
• Drink water yourself to keep alert and to decrease stress.

Sleep Tips
• Flip-flop starting times in school districts for primary and secondary schools. If that

is not possible, try to arrange for secondary students to have their core academics
after 9:00 a.m.

• Inform parents of the importance of eight full hours of sleep for their children;
missed sleep cycles equal missed transfer of learning into long-term memory.

Movement Tips
• Provide opportunities for frequent movement throughout the school day: physical

education classes, active lessons, standing, stretching exercises, and so on.
• Change the location of lessons to provide more vivid memory triggers.
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4
Relevant Content

and Student Choices

THE BRAIN REMEMBERS INFORMATION THAT IS MEANINGFUL AND LINKED TO PRIOR

knowledge or experience. The brain wants to know that new informa-

tion is important and will be used in the future (McGeehan, 1999). Teach-

ers find students of any age more eager to pay attention and learn when

the lesson content is of interest or relevant to them. Therefore, teachers

are challenged to make new information interesting to the students and

to demonstrate how that information is relevant now or will be in the

future. 

Making Content Relevant
Some content is so relevant we cannot forget it even if we wanted to. Your

own name, for example, is awfully important to you—it would be hard to

forget. Other information of life-or-death consequence is quite relevant 

as well. Once a child learns that fire can be deadly, reminders to leave 

a burning building are not often needed. However, the vast majority of

information does not hold the same degree of relevance or interest to

students. The teacher’s goal then becomes to prove the significance of 

a lesson’s content in the students’ minds in one of two ways—by using

instructional strategies that make the skills so interesting that they can’t

help but learn it, or by proving its immediate or future use so they feel

the need to learn that knowledge or skill.
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Using Interesting Instructional Strategies
Hundreds of instructional strategies and ideas exist to making learn-

ing fun and interesting. Here are just a few:

1. Provide students with choices in their learning.

2. Use a variety of learning and teaching styles during instruction. In

a typical class, 46 percent of students are visual learners, 35 percent are

kinesthetic learners, and 19 percent are auditory learners (Sousa, 1998).

Work at least two of these modalities into each lesson. For example, for

each story they hear, show a picture or a chart. For each experiment they

perform, have them write down the results. For each graph they study,

have them discuss their hypotheses.

3. Hands-on, active learning is innately more interesting and fun. Use

it frequently in every academic subject area.

4. Use discovery learning. Don’t give the students the answers, but

rather provide them with questions. When students can find and manipu-

late information themselves, they gain ownership of the information.

5. Infuse some surprise, humor, or spontaneity into the instruction

periodically to make a point. Breaking into song during instruction comes

to mind. Or to introduce a science unit on weather, for instance, enter the

room wearing galoshes and a raincoat—you will definitely trigger interest.

6. Don’t talk so much. When the predominant sound in a classroom

is a teacher’s voice, it often indicates the teacher is in too much control of

the learning. Students will not maintain interest in the teacher’s voice if

that is all they ever hear.

7. Purposefully plan your wording of directions. For example, instead

of telling a class, “Today you will read the reasons for the fall of the

Roman Empire,” spark more interest with, “Today you will be detectives

searching for clues as to why the Roman Empire fell.”

Demonstrating Immediate and Future Use of Lesson Content
It is not uncommon for teachers to hear students ask in a whiny voice,

“When are we eeeeeever going to use this?” even if the students don’t

really want a response. In contrast, one of my 3rd grade math students,

Keegan, asked me the same question several times and anxiously waited

for a genuine answer. Her question forced me to prove the relevance of

the particular math skill. Keegan would nod her head to indicate she
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accepted my explanation, and the lesson would proceed. Keegan prompted

me to begin regularly identifying the immediate relevance and the possi-

ble future use of my lessons. Sometimes I would simply state its applica-

tion. Other times I would have the students brainstorm to help them draw

their own conclusions about the lesson’s relevance and future application. 

In order for students to exert maximum effort, they need to understand

that the work being completed and the information being studied are

meaningful. The older the student, the more critical this becomes. Because,

for better or for worse, as we age we naturally become more skeptical. A

young child will learn just for the sake of learning. Secondary students and

adults are not nearly as open-minded when it comes to dedicating precious

time and effort to learning new information. They think, “If this is useless,

why waste my time?” And beyond obtaining more effort from students

through meaningful lessons, the brain needs this relevance to learn effi-

ciently. The brain uses relevance in connecting each bit of new knowledge

to previously learned information. A stand-alone neuron (brain cell) hold-

ing a tidbit of information does the brain little good. It is when that neu-

ron connects to another neuron, and that one to another neuron, and so

on, that the connections and learning take place (Sousa, 1995). A fitting

metaphor for this process is the letters of the alphabet. One printed letter

alone does not mean much. But connected to a sound, it becomes a sym-

bol. And then connections to other letters with sounds result in a whole

word that makes sense. Words connected to other words make a sentence

of even more meaning. Pretty soon, we have volumes of text full of mean-

ingful information. 

Chunking and networking are terms used to describe how the brain

groups similar information for meaning and memory. People use chunk-

ing, or grouping, regularly to make information useful and manageable 

to remember (Sousa, 1995). For example, the following set of numbers

would be difficult to remember: 8675309. However, by grouping the num-

bers differently, 867-5309, it becomes more meaningful to us because we

recognize it as a phone number, and it is more likely to be remembered. 

Networking is the way the brain categorizes information for more

efficient memory. To illustrate this categorization, imagine a zoologist who

has a cabinet full of files, one for each animal. If haphazardly arranged, it

could take hours to find the “tiger” file. But, if the files are organized by

class or species, she could look under “felines” to find the “tiger” file quite
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quickly. Or, if they were organized alphabetically, she would simply find

the desired file under “T.” The brain works in similar ways. When a young-

ster learns the term “tiger,” he or she will connect that new information to

previous knowledge of animals, or perhaps furry animals, or even more

specifically, catlike animals. The new term “tiger” is networked in the brain

in the “animal” or “cat” file. The brain is inundated with information, so it

must screen for meaning and then organize the information accordingly

(Wolfe, 2001). If the information is not meaningful or relevant, the brain

sees no reason to remember the information and dismisses it.

Knowing how the brain chunks and categorizes information is useful

to teachers in helping students connect new information to prior knowl-

edge. For instance, demonstrating how the new skill of multiplication is

related to the previously learned concept of addition can make it easier for

the students’ brains to make connections and learn the new concept. An

important thing for teachers to keep in mind is that one student’s brain 

may chunk or categorize information differently from another student’s

brain. The teacher may think it is most appropriate to group “tiger” under

“felines” in that file cabinet, while the student is thinking in alphabetical

terms. Both are logical. Brains work logically, but like fingerprints, they are

unique. Everyone has had diverse life experiences and varying background

knowledge upon which to build. To account for these differences, teach-

ers should often use diverse examples, metaphors, and pictures to increase

the chance of the information being relevant to every student. 

One way to minimize these experiential differences between students

is to provide as many real-life, authentic experiences as possible. Using

the tiger example again, one student in a class may have only seen a tiger

in a cartoon picture, while another may have actually been on an African

safari to see tigers in the wild. If you take the class on a field trip to the

zoo, the students will share the common experience of seeing a tiger. This

experience can be used to facilitate discussion and activities in the class-

room. Logistically, teachers cannot provide daily field trips all over the

world to provide extensive background knowledge. But that does not

mean we must only rely on textbooks. Certainly, textbooks provide

important, useful information, but they do not provide experiences. Stu-

dents need a balance of both. In addition to field trips, teachers can pro-

vide experiential learning by regularly using hands-on activities, simula-

tions, Web sites, models, experiments, and guest speakers.
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EXAMPLE: DISCOVERY LEARNING—MAKING MODEL BRIDGES

UPPER PRIMARY OR SECONDARY LEVEL

Purpose: To implement hands-on discovery learning in the class-

room.

Background: Active modes of learning provide students the

opportunity to make their own discoveries. New information

becomes more interesting and relevant to students if they want or

need to know it and when they have ownership in discovering

the answers and applying the new knowledge. 

Lesson: A student can read in a textbook or be told by the teacher

whether a suspension bridge or an arch bridge would be better

able to withstand heavy weight and difficult weather conditions.

That information is likely to go in one ear and out the other if the

student doesn’t care about bridges or has no use for the knowl-

edge. To make the subject engaging, one teacher gives pairs of

students wooden craft sticks to build models of these two types of

bridges, along with a hair dryer to produce wind and blocks to

apply weight. The students do research to determine what each

bridge looks like. Next, they test their bridges against the elements

of weight and wind to discover which bridge is stronger. Graph-

ing the results of an entire class can provide enough information

for generalizations and conclusions to be made. 

Results: When students are responsible for the discovery of the

information and have a purpose and ownership of the informa-

tion, the odds are they will learn it. 

EXAMPLE: K—W—L—U CHART

ANY GRADE LEVEL

Purpose: To improve student learning through reviewing prior

knowledge, having choice in what will be learned, reflecting on
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what was learned, and contemplating the immediate and future

application of the new knowledge.

Procedures: Many teachers know about and use “Know—Want

to know—Learned” (KWL) charts. This is a practice in which the

teacher or the students, at the start of a lesson or even a longer

unit experience, begin a chart listing what they already know

about the topic and what they want to learn about that topic. Prior

to the lesson, or series of lessons in a unit, this establishes the

background knowledge of the students and develops ownership

in the learning by soliciting students’ desires as to new knowledge

they wish to gain. At the end of the lesson or unit, the students

then spend some time reflecting on and recording what they

actually learned. All three of these activities are extremely brain-

compatible and effective teaching and learning practices. 

To make the KWL strategy even stronger, I add a “U” to the

chart for “Use,” to heighten meaning and relevance. I want the

students to ponder how will they use the new knowledge learned

in the lesson or unit, both immediately and in their futures. 

Results: An end result of adding the “U” is helping students rou-

tinely think about how to apply knowledge, which is good. A

word of warning though—a sometimes not-so-good result is the

students’ routine of asking me how they would use almost every-

thing I taught. Sometimes, I could not come up with an answer,

causing me to become frustrated with particular strands of cur-

riculum. What I would tell the students, however, was that I per-

sonally have not used it yet in my boring life, and maybe I am not

even smart enough to know how and when it will be used. They

seemed to like the challenge of perhaps being smarter than the

teacher by trying to predict a use for it in their lives. Soon, they

were talking themselves into how important the information was

to know.

■ ■ ■
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The Value of Student Choice
Learning becomes more meaningful and relevant if students can have

choices in what they study, the work they do, and how their school func-

tions. If your students were offered a choice of what to do for the entire six

hours of their school day, what would they choose? Recess? Lunch? Physi-

cal education, perhaps? If given their choice of anything to learn about in

school, what would they choose? Baseball card facts or video game strate-

gies? These are exactly the reasons why educators cannot and do not allow

free choice of options for their students. However, offering appropriate

choices in school, within allowable parameters, is an extremely powerful

way to facilitate meaningful, relevant learning and a collaborative climate.

When a student feels some control over the learning process, a wider

range of learning, both rote and meaningful, occurs. Under these circum-

stances, the brain’s cortex is more fully functional. The cortex manages

higher-level, more meaningful thinking processes, including problem solv-

ing, creativity, critical thinking, analysis, synthesis, and decision making.

When the student feels the learning is solely controlled by the teacher, the

learning that occurs is likely to be only simple and rote in nature. Under

these circumstances, similar to when students are under stress or duress,

the cortex essentially shuts down, and the brain’s limbic system pre-

dominates. The limbic system manages simple skills based on survival or

instincts and routines (Caine & Caine, 1994). When some control and

choices are provided for students, the content relevance is increased, their

interest is heightened, stress is reduced, learning styles and ability levels

are better accounted for, and both motivation and effort are enhanced. 

Effective Choices for Research Projects
Most educators have a predetermined curriculum that must be completed

within each grade level. Therefore, we cannot let students choose the cur-

riculum we teach. Yet within the specified curriculum, a student can be

allowed a variety of choices. Having choices in learning allows the stu-

dent to begin with the positive emotional state associated with doing what

he or she wants to do (McGeehan, 1999). This feeling of ownership of
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learning produces less ambivalence during the lessons. When students are

allowed to choose a particular topic to research, for example, suddenly

most of what they discover is relevant and interesting. Students become

much like sponges, soaking up all the information they can find on their

topic.

■ ■ ■

EXAMPLE: RESEARCH PROJECT

GRADES 3 THROUGH 6, SOCIAL STUDIES

Purpose: To provide students with choice in learning and to

allow them to work within different multiple intelligences.

Background: One of the best teaching practices I ever incorpo-

rated into regular practice was to have my students complete an

independent research project during each of the social studies

and science units taught during the school year. As just one seg-

ment in a month-long unit, these research projects usually resulted

in more learning than any lecture I ever gave and always resulted

in motivated, actively engaged students. 

Procedures: I provide the class with a list of approximately a

dozen project choices, with the last one always being “Develop

your own project, but get the teacher’s approval before starting

your work.” (These 3rd graders typically came up with more cre-

ative project ideas than their teacher.) When forming my list of

project ideas, I made sure to incorporate different learning styles

and multiple intelligences within the options. For example, within

a desert unit, the project choices may include the following:

• Write and illustrate an alphabet book about the desert.

Choose an animal, plant, or land formation for each letter of the

alphabet. Make a page for each topic and include your research

and a picture.

• Develop a song about the desert using a familiar tune. Your

song must include true facts that you learned in your research.

You may write your song on paper to read or sing aloud or ask



your teacher about using the overhead projector to display your

song so we can all sing along.

• Make a poster about ecological issues in the desert. Tell the

class about the issues you uncovered in your research.

• Construct a model or diorama depicting life in the desert

for the plants or animals or both. Be prepared to tell the class

information about each item you included in your project.

• Compare and contrast desert plants with common house-

plants. You may bring in examples to show the class, or use our

classroom plants during your presentation. Your research and

ideas may be displayed on a poster with a Venn diagram or

explained in a written report.

• Pretend you are one particular desert animal. Write a cre-

ative story about your life in the desert. Include true facts from

your research describing your adaptations for living there and

other facts about you. Also tell what you like about living in the

desert and what you don’t like. You may read your story or act it

out as a play.

• Show or make a map of the world’s five main deserts.

Research the climate of each and develop charts or graphs to

compare each of their annual rainfall averages, temperature aver-

ages for day and night, size in square miles, etc.

• Develop your own fabulous project idea! Get the teacher’s

approval before you start working.

To begin implementation of project-based learning, I send a let-

ter home to parents at the beginning of each unit informing them

of their child’s research assignment along with the list of the proj-

ect choices. Parents are advised that approximately three class

periods will be used to complete the work, but if additional time

becomes necessary, it must be done as homework. I let them

know that their child may make use of many supplies available at

school, but some special items required for a particular project

may need to be brought from home. The parents and students are

also told that I assess the research project in the following four

areas: the research, the physical project itself, the effort put forth,

and the presentation of the project to the class.
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The presentations are as beneficial as the research completed

by the students. Each student has a turn in front of the class to

share his or her new knowledge and exhibit the project. The stu-

dents are typically hesitant at the beginning of the year to speak

in front of the class. Before long, though, they consider it a rou-

tine practice, and it becomes difficult to limit their presentations

to the designated time allotment. The classmates often become so

interested in each other’s projects that, following a presentation,

questions from the audience can go on and on and on. I learned

to tell the students that each presenter would answer only two

questions from the audience. It is interesting to see that some

students ask questions related to information presented so they

could learn more about the topic, while other students’ questions

are procedural in nature, such as how many sources were used

or how the physical project had been constructed.

Results: Students are highly motivated because they are able to

choose a topic of high interest within the established parameters

and because they are able to be the expert in sharing their

knowledge with peers. This accountability seems to encourage

them to increase the time and effort in their work. The project

choices also allow the students to work within their preferred

intelligence or learning style. And every student, regardless of

ability level, is able to research, learn, and create an end-product

masterpiece. Both the brightest gifted child in the class and the

student with the most severe learning disabilities manage to accom-

plish the assignment, even if they happened to choose the same

project option. For example, a high-level alphabet book devel-

oped by one student included lengthy paragraphs and beautiful

drawings on each page. Another student chose the same alphabet

book project idea and did her best with one brief sentence of

research per page and pictures from magazines as illustrations.

Both students felt successful in their learning and had something

unique to share with the class.

■ ■ ■
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Effective Choices in Learning
The brain remembers what is meaningful. Long-term memory is increased,

therefore, when a student

• Is interested in a particular topic. 

• Is enthused to learn as much as possible. 

• Can put the information or skill to use in his or her own life. 

• Has choices in both how to learn the material as well as how to

demonstrate this new knowledge.

Success in learning is heightened when a student learns through his

or her preferred learning style or multiple intelligences. Additionally,

throughout the learning process the teacher can more thoroughly evalu-

ate the students’ understanding of concepts and skills if assessments are

used that capitalize on each individual’s different learning styles. 

Teachers can learn more about multiple intelligences theory through

the work of Howard Gardner (1983) and other authors. The basic premise

is that people have areas of natural strength or preference in the way they

learn and use concepts and skills. Howard Gardner’s recognized intelli-

gences are

• Linguistic • Musical

• Logical-Mathematical • Interpersonal

• Spatial • Intrapersonal

• Bodily-Kinesthetic • Naturalist

Once the educator understands learning through different learning

styles and multiple intelligences, he or she can use that information in les-

son planning to provide a variety of instructional practices to meet the dif-

fering needs and preferences of students. Even more powerful may be the

process of teaching the students about each of the different intelligences

or areas of strength that people have. Using the following child-friendly

terms for the multiple intelligences may help even the youngest students’

comprehend this idea (Armstrong, 1994):

• Word-smart • Music-smart

• Number-smart • People-smart

• Picture-smart • Self-smart

• Body-smart • Nature-smart 
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Prior to weaving the multiple intelligences into everyday lessons,

teachers may wish to set up multiple intelligence learning centers around

the classroom. The students will have the opportunity to explore and

experience tasks corresponding to each of the eight categories. See Fig-

ure 4.1 for sample learning center tasks.

Helping students discover their own personal strong and weak areas

within the multiple intelligences is beneficial in a variety of ways. It will

help students understand that they are all very capable of learning in one

way or another. This can be a huge self-esteem builder for a student who

considers him or herself a failure or even “dumb” because he or she could

not seem to do well in certain classes. Perhaps a student will discover, for

example, that when trying to show knowledge through writing answers

on a test, he fails miserably. However, if given the option to express his

knowledge on the same content material by making a model and verbally

explaining the information, he can perform very effectively. 

Teaching students to recognize their preferred learning styles or intel-

ligences also helps them in making good choices during their learning.

When offered a variety of project options in a class, each student knows

which choice best matches his or her learning strengths. Therefore, he or

she is more likely to enjoy the work while maximizing the learning. Teach-

ers and students should also identify the weaker areas of intelligences for

individuals and work to strengthen them. While these weaker areas may

never be areas of great achievement for the individual, they shouldn’t be

ignored either. The brain does have some windows of opportunity when,

developmentally, it is easier to learn certain tasks. For example, a person

can most easily learn to play a musical instrument between the ages of 3

and 10 years old. If we dismiss any musical ability in a child during that

age period, we may miss an ability that can be developed. 

Understanding the strong and weak intelligences in each individual

also helps both the teacher and students to make choices about grouping

students for learning. Sometimes a teacher may want to cluster students

homogenously according to an area of strength. For instance, four or five

students who are very logical and mathematical in their thinking may

serve to challenge each other to reach new levels in that area. Their end

result may be a high-level, specialized project or report. On the other

hand, teachers may wish to group students heterogeneously so that stu-

dents with different strengths and weaknesses are working together. This

combination may promote cooperation and teamwork, and may help
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FIGURE 4.1

Multiple Intelligences Learning Center Tasks

Multiple 
Intelligence Student Tasks
Category

Verbal-Linguistic
(Word-Smart)

Math-Logic
(Number-Smart)

Visual-Spatial
(Picture-Smart)

Bodily-
Kinesthetic
(Body-Smart)

Musical
(Music-Smart)

Interpersonal
(People-Smart)

• Write a bumper sticker or slogan about your school.
• Tell a joke, tall tale, or tongue twister.
• Make as many sentences as you can by recombining the

words in this sentence.
• Pass a story around and add to it.

• Listen to two types of music and compare and contrast.
• Calculate: 50 + 30 – 12 =
• Create categories and sort math terms into groups.
• Develop a pattern out of a collection of objects.

• Line up by height without talking.
• Draw a picture of your favorite story setting.
• Show a partner how to read a map.
• Pair up, then take turns drawing the same picture.
• Find hidden images in pictures or clouds.
• Draw your dream house.

• Learn a dance.
• Talk in sign language—real or your own made-up version.
• Play charades.
• Do 10 jumping jacks and touch your toes 5 times.
• With a partner, use your bodies to form letters of the

alphabet.
• Demonstrate an athletic skill you are good at.

• Play a rhythm on a drum and have a partner repeat it.
• Move streamers to music.
• Create a song, rap, or jingle.
• Play “name that tune” with a partner.
• Listen to music and rate it.
• Hum or sing a song.

• Tell about something of interest to you.
• Tell a joke to a friend.
• Talk about methods of expressing encouragement to others.
• Read aloud a poem with a partner.
• Share secrets with a friend.
• Guess a partner’s emotions from facial expressions and

body language.
(continued)
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students to recognize and value differences. Each child can feel like the

group’s expert in at least one area. The end product in this case might

result in a very interesting work of synergy, where the resulting product

in its entirety is worth much more than the separate contributions.

■ ■ ■

EXAMPLE: COOPERATIVE GROUP ASSIGNMENT

GRADES 4 THROUGH 7, SCIENCE

Purpose: To provide students the opportunity to improve both

academic and social skills through working in small groups.

Lesson: In one classroom, students had been randomly divided

into four groups. The reading assignment from the science book

dealt with the four ways ponds could form. Being a rather dry

topic (no pun intended!), the teacher decided to add interest to

FIGURE 4.1 (continued)

Multiple Intelligences Learning Center Tasks

Multiple 
Intelligence Student Tasks
Category

Intrapersonal
(Self-Smart)

Naturalist
(Nature-Smart)

• Tell about something creative you have done.
• Make a wish.
• Think about your personal strengths and weaknesses.
• Fill out a survey on your likes and dislikes.
• Define one of these words: trust, honor, justice, peace.
• Tell about an improvement skill you would like to learn.
• Write a diary entry.

• Use magazine pictures to classify animals according to
common characteristics.

• Compare and contrast animals’ survival adaptations.
• Listen and list all sounds of nature heard.
• Imagine a new plant species—write or tell about it.
• Debate over using the natural resources in a rain forest.
• Make a conservation poster.
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the lesson by asking each group to research only one of the ways

a pond forms. Each group would then teach their information to

the rest of the class. (The lesson turned out to be a huge success.) 

We know from the work of William Glasser (1998) and oth-

ers that what we teach others we truly learn ourselves. With this

in mind, the teacher knew that each child would thoroughly learn

at least one of the four pond-forming methods. These groups 

of 5th graders instinctively applied their multiple intelligence

strength areas for methods of teaching others. One group used

charades to act out a beaver chewing down a tree, which blocked

a river’s flow and formed a pond. Another group simply read

aloud from the book and displayed pictures drawn on poster

board to accompany the explanation. A third group had one

member explain their pond-forming method while two other

group members simultaneously sketched that process on the

board. The last group wrote a rap and sang their song explaining

how a pond formed. The rap was complete with props and “cool”

sound effects. 

Results: Did this group learning take more work on the teacher’s

part? No, because the kids designed the lessons and taught each

other. Did it take more time for the lesson than simply reading the

textbook? Yes, absolutely. But did the students learn more than

simply reading the textbook? Yes, absolutely.

■ ■ ■

Effective Choices for Assessment
Offering choices within assessment or testing is within the realm of pos-

sibilities. It can be extremely beneficial to the student and to the teacher

who really wants to know what and how much the student has learned.

Because a student will learn best through a preferred intelligence or learn-

ing style, it is logical to allow the student to demonstrate new knowledge

through a preferred intelligence or learning style as well. This does not

need to be a lot of extra work for the teacher. 



■ ■ ■

EXAMPLE: DIFFERENTIATING ASSESSMENT

GRADES 3 THROUGH 7, LITERATURE

Purpose: To provide choice to students in assessment methods,

which allows the teacher to discover the students’ actual under-

standing and knowledge.

Procedures: One 7th grade teacher used a method of student

choice to assess her students’ comprehension of a trade book.

Occasionally, the students in the class would “buddy-read” a chap-

ter of the book during class time; the students would take turns

reading aloud to each other until the chapter was finished. The

teacher could walk around the room and know for certain that the

students were reading and, with some simple questioning, ascer-

tain if they comprehended what they were reading. However, the

majority of the book’s chapters were assigned for reading outside 

of the class period. She was then more skeptical about the depth

of comprehension of the story, or even if it was being read at all.

As a means of fluent, consistent assessment, she had the students

write in their journals almost daily about what had been read. She

found that by offering a few choices of question prompts, most of

the children did well writing about the chapter they had read the

previous night. Several of the students, however, were weak writ-

ers. They were, therefore, being evaluated as if they did not com-

prehend what they had read. In reality, they just weren’t taking the

time or putting the effort into writing down all they knew.

The teacher decided to change her assessment format by

allowing students to choose to answer prompts in their journals

as usual or answer the same prompts verbally with the teacher.

Each student choosing this new option only needed approxi-

mately three minutes to discuss his or her reading. Those poor

writers, given the chance to explain using their verbal skills, could

more accurately prove the degree to which they comprehended

their reading on a daily basis. 
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Student Sample: Student X is a weak writer but strong verbally.

Notice the difference between her written response and verbal

response when permitted to talk to the teacher about her reading.

If the student had only allowed to respond with written journal

responses, the teacher may have assumed she only had a simplis-

tic level of understanding of the story’s content and the characters’

actions and feelings. Student X’s verbal response gave the teacher

a more valid picture of the student’s comprehension.

Story Comprehension Prompt—How was the value of Grand-

ma’s antique doll changed due to Patricia’s action in Chapter 6?

Student X’s Written Journal Response: The value changed

because the hair didn’t look as good after Patricia cut it. The

grandma was upset it lost the long brown hair because she always

wanted long brown hair but couldn’t have it.

Student X’s Verbal Response: “The granddaughter in the story,

Patricia, cut the grandma’s old, antique doll’s hair. The grandma

had had it since she was a little girl. It was really special to her.

When she had been young, she always wanted her hair, that was

the same exact color as the doll’s hair, to be long, just like the doll’s.

The grandma’s mother, so Patricia’s great-grandma, always cut her

hair short because she was afraid that long hair would end up with

nits in it. Nits are lice, I guess. So when, years later, Patricia cut the

doll’s hair, even though Grandma was grown up, it still made her

feel sad to see her favorite old doll with short hair like she was

always stuck with. So, the doll lost value for Grandma. It maybe

even lost value, money, as an antique because when Patricia cut its

hair, it probably ended up looking pretty messy or ugly too.”

EXAMPLE: ALIGNING ASSESSMENT

TO CLASSROOM INSTRUCTION

GRADES 2 THROUGH 12

Purpose: To allow students choice in portions of tests so that

they can show their understanding and knowledge through their

strongest learning styles.
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Procedures: Another approach to assessment uses similar choices

in an end-of-unit testing procedure in a science unit. It did not

match classroom instruction to evaluate students solely from a

written test supplied by the textbook company when so much of

the rest of the instruction during the course of the unit had

included hands-on learning. So I developed my own end-of-unit

assessment using the textbook test as a starting point. Each student

was required to complete at least a portion of a written test

because I believe it is important that students learn to express their

knowledge in writing. Portions of the test were also developed

that could be answered in the typical written format, a verbal for-

mat, or a drawing format. The choice was left up to the students.

The students who were more verbal took turns coming up to my

desk to describe particular science concepts or processes, while

other students worked at their desks to explain these same con-

cepts in writing. Still others chose to draw the science concepts

and use arrows and words to label their sketches. Each of these

three sets of responses was evaluated on the same criteria—the

student’s ability to use key vocabulary accurately. 

Results: It was stunning for me to discover how much a few stu-

dents knew when they could tell me or draw to show what they

knew. I would never have known this had they been required to

write all answers. This new method did not require lots of extra

time or work on my part as the teacher; it was just a matter of get-

ting in the habit of thinking differently about tests. The students

found the tests less threatening and more appealing to take, and

they seemed to have more confidence and pride in proving their

knowledge.

■ ■ ■

Involving Students in Decision Making
Choices in school can extend beyond the actual classroom learning and les-

sons. It is beneficial for students to have some choice and decision-making



power within the classroom and school environment. Within a classroom,

students should have input in developing expectations or rules and in

deciding on potential positive and negative consequences. Although the

teacher has the final say in the class rules, asking for input from the stu-

dents makes them feel ownership for their environment. Even the physi-

cal classroom environment can hold choices for the students. Students can

be involved in deciding such things as where the reading corner should

be, whether desks should be in rows or groups for the next month, and

how the hallway bulletin board related to a new math unit should be

designed. 

Teachers should certainly give guidelines for students’ decisions, and,

quite honestly, sometimes strongly guide the students’ choices toward

what the teacher intends. Even in a somewhat contrived decision-making

opportunity, the students can still be made to feel that they are important

and have a voice in the matter. Think about a parent allowing a child to

choose his or her own clothes to wear for the day. Depending on the age

of the child, the parent may end up horrified to be out in public with the

child’s choice of outfit if the child is given free choice of everything in

the closet. Sometimes it is better for the adult to offer a couple of options

from which the child can decide, such as, “Do you prefer the red shirt or

the blue shirt today?” The child still feels some control over the choice,

but the parent doesn’t have to look at a combination of a striped shirt

and flowered pants all day. Similarly, teachers can offer choices for stu-

dents while still ensuring that the results remain desirable to the teacher

as well. 

The operation of a student council within a school, even a primary

school, is a good way to foster students’ responsibility and decision-

making power in the building. Naturally, students cannot be given control

to run the school, but a student council provides students with additional

choices beyond the classroom walls. Many times the business of student

councils tends to be service oriented, which provides admirable role mod-

eling for these students’ futures. It can also be a wonderful opportunity

for children to identify an issue or problem, brainstorm possible ideas or

solutions, choose and follow through on the best choice, and then reflect

on or evaluate the results.
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■ ■ ■

EXAMPLE: STUDENT VOICE IN SCHOOL POLICIES

GRADE 4, STUDENT COUNCIL ACTION

Purpose: To allow students a voice in developing specific school

policies.

Background: A 4th grader wrote a very businesslike letter to her

principal regarding the length of the school’s lunch period. The

student explained in detail why she believed the time allotted for

the students to eat was much too short. She took the time to clas-

sify her reasons according to the social and health needs of the

students and obtained the signatures of about 30 other students

who agreed with her. 

Procedures: The principal brought this issue to the school’s stu-

dent council for its consideration. The first, and seemingly only,

solution, according to the students, was to lengthen the lunch

period. The principal explained to the student council members

that due to class scheduling, teachers’ work hours, and state require-

ments for instructional minutes within a school week, increasing

the lunchtime could not be an option.

However, the students did not admit defeat and give up at this

point. Rather, they looked back at the reasons outlined in the stu-

dent’s letter and determined that the most important issues to con-

sider were the student health issues involved. She had stated that

rushing to eat so much food was not healthy for digestion. Fre-

quently students did not have the time to finish all their food, so

it was being thrown away. She stated not only was this wasteful,

but it resulted in students not getting enough nourishment. 

Results: After much discussion, the student council arrived at a

potential solution to those health issues. They had learned in

health class that it was actually healthier to eat small meals

throughout the day rather than just the typical two or three large

meals. It is also better for the brain’s functioning to have healthy

snacks during the day. So, the student council concluded that one
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or two healthy items from each student’s sack lunch could be

eaten during the morning recess time. This decreased the amount

of food to be eaten during the short lunch period, the children

got all the same nourishment, and food wasn’t wasted. The stu-

dents who chose the school’s hot lunch program were allowed to

bring a healthy snack from home for recess time. Some teachers

kept a box of crackers on hand for those students who forgot

their snacks.

The student council considered potential problems with this

idea and only came up with the possible littering of the play-

ground with snack wrappers during the morning recess. The coun-

cil determined that a wastebasket could be kept in one of the

doorways where students exit and enter for recess. A student

would be designated to bring that basket outside at the start of

recess and back inside when the bell rang. The student council

determined the rules and guidelines for this new process, explained

them over the public address system to the student body, and

informed the students that this snack idea was on probation. If

problems arose, it would be discontinued. The students were

given a choice and a voice in the functioning of a school and,

through problem solving, changed a part of the system to a better

way of doing things. 

■ ■ ■

Using Choice to Motivate Students
Success breeds success. If we can make a student feel successful in learn-

ing and satisfied with life within the classroom and school, he or she will

be motivated to continue striving to achieve. Part of making students feel

successful is meeting their personal learning needs. When students find

school and learning interesting, they want to learn. Making lessons inter-

esting and the content and skills being taught meaningful and relevant to

the students is one way of meeting students’ needs. Another way to meet

the needs of students is through recognizing their individual abilities and

learning styles and implementing practices related to those individual dif-

ferences. Teachers can make learning fun and relevant and, at the same

time, allow for individual differences by offering choices to students
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within their learning practices and school environment. These choices and

responsibilities help students learn and grow. We want children to love

learning and we want them to love school.

As you recall from Chapter 1, brain-based learning has changed the

way teachers make decisions about their classroom practices. As neuro-

scientists have discovered more about the brain’s functions, educators

have gleaned crucial information about how the brain learns. We know

the human brain likes interesting activities, relevant knowledge, and

choices. Consequently, students do benefit from having meaningful choices

in their learning and school environment because when people are

allowed to make choices, interest, motivation, and effort are all increased

while stress is decreased. As adults, we know it is certainly easier to

become enthused about completing a task when it is something we are

excited about, when we understand its relevance in our lives, when we

have some control over the process—when we have choices. Let’s offer

our students those same opportunities.

Implementing Relevant Brain-Compatible Ideas

Immediate and Future Use of Lessons’ Content Tips
• Use K-W-L-U charts during lessons or units of study.
• Discuss how information learned applies in future careers.
• Point out the direct and indirect links between curricular areas for your students.

Discovery Learning Tips
• Provide experiential, authentic learning opportunities through hands-on learning,

simulations, guest speakers, and field trips.
• Pose new information as questions or mysteries so the students can discover the

answers.

Student Choices Tips
• Teach students about multiple intelligences and learning styles, and plan lessons to

accommodate individual students’ needs.
• Use project-based learning regularly to allow for individual choices and to foster

research.
• Provide options in differentiated levels or expectations of assignments to account for

those who need an extra challenge or have learning difficulties.
• Develop a decision-making process with students, such as a student council.
• Give students some choices regarding the physical room arrangement of desks,

bulletin boards, mailboxes, etc.
• Occasionally, have students choose their partners for group work.
• Offer choices of different types of quizzes and assignments aligned with students’

learning styles or intelligence areas of strength.
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5
Time, Time, and More Time

TIME IS A FOUR-LETTER WORD. THE REASON I POINT THIS OUT IS BECAUSE THE

word time frequently has a negative connotation similar to those other,

naughty, four-letter words we shouldn’t say. Time seems to be an issue

that people struggle with throughout their lives. We hear, think, or say,

“Where has the time gone?” or “I should spend more time with my fam-

ily” or “I need to spend more time at work” or “I don’t have the time right

now” or “How am I going to pass the time today?” Is there ever just the

perfect balance of time?

Teachers cope with a large number of time-related issues in their

careers—from the vast number of minute-to-minute lesson changes to long-

term issues like how much preparation time is adequate for high-stakes

testing. Most educators feel frustrated because there is simply not enough

time . . . to correct assignments, to thoroughly teach one topic before forg-

ing ahead into another, to collaborate with colleagues, to take graduate-

level coursework, or to even have a 10-minute break during the day. 

Time also plays a role in brain-based learning. Some of the news is

good, and some of it is of the four-letter-word sort. In a review of an

extensive number of brain-related books and articles, the following three

topics dealing with time are prevalent:

• Time on Task 

• Need for More Time 

• Opportune Time Periods for Learning

Each of these topics, like other time issues in our lives, relies on thorough

knowledge of the issue and a healthy balance of action.
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Time on Task
Time on task is a concept that has changed dramatically in light of new

brain research. Traditionally, the students who paid attention for long

periods of time were considered the “good” students. Now we find that

the human brain is simply not designed for long periods of attentiveness.

Those “good” students were probably just good actors who appeared

to be paying constant attention. The truth is that their minds were proba-

bly wandering at least every 20 minutes. Some teachers’ expectations for

length of time on task for students have been inappropriate and unrea-

sonable. I remember hearing the rule, in an early childhood development

course, that a child’s attention span is no longer in minutes than their age

in years, so a 5-year-old can pay undivided attention to a task for no more

than five minutes. I thought this was an exaggeration—until my first

position teaching kindergarten. The rule was right on! A few years later,

when I moved into a 7th grade teaching position, I was expecting the stu-

dents to be far more attentive than kindergartners. I was wrong. My unsci-

entific conclusion quickly became that 7th graders revert to the 5-year-old

attention span unless the topic is fashion, girls or boys, or cute musicians.

Children, and even adults for that matter, cannot keep their minds entirely

focused on one item or concept for as long as many teachers desire or

believe possible.

Studies have shown that adults in the work place need mental and

physical breaks to increase productivity, quality, and morale. Okogbaa

and Shell, in The Measurement of Knowledge Worker Fatigue (1986), sum-

marize the studies by stating that, as a general rule, workers need 5- to

10-minute breaks every one to two hours. The length and frequency of

the breaks should be in accordance with the job being completed and the

needs of the worker (Howard, 2000). Attention span studies of children

and young adults reveal similar but even more dramatic results. Students

need a break in concentration at least every 20 minutes. Following a 20-

minute period or less, the brain naturally shifts in attention whether we

want it to or not (Sousa, 1995). The key for teachers is to realize this and

plan for it. 

This is not to say that the lesson’s topic should change every 20 min-

utes, but rather the way the students are working with that one topic

should change. For example, a teacher has been lecturing for 15 solid



Time, Time, and More Time

77

minutes on the topic of Benjamin Franklin’s inventions. It is likely that

many students’ brains have shifted from listening to perhaps gazing out

the window, thinking about Friday night’s football game, or writing a note

to a friend. If the teacher shifts his or her actions from lecturing to show-

ing pictures of the inventions, the students’ brains are likely to shift along

with that new task for the next 10 to 20 minutes. The students are still con-

centrating on Franklin’s inventions, just in a new way. Thoughts of the

football game aren’t likely to have a chance to enter the mind. 

As another example, suppose students are assigned to read silently for

a 30-minute block of time. At some point during that time period, their

brains shift to thinking about or doing something else. To avoid off-task

thoughts and behaviors, the teacher might interrupt and change the activ-

ity after 20 minutes. The teacher tells the class to spend the next three min-

utes discussing what they have just read with a classmate or writing about

it in a journal, and then return to silent reading for 10 more minutes. The

teacher allows their brains to shift from steady concentration on reading to

a new behavior, yet the students are still focusing on the assigned text.

And, if truth be known, it is not the end of the world if the students do

completely shift their attention to a new topic for a brief amount of time.

We have all shifted our attention from the task at hand to daydream,

stretch, or get a drink of water. It can give the brain a bit of an intermis-

sion to relax and rejuvenate for deeper concentration a minute later. 

■ ■ ■

EXAMPLE: TIME ON TASK

GRADE 1 WRITING PROJECT

Purpose: To keep a class of 1st graders meaningfully engaged

with a writing project for an hour. 

Background: It is very challenging to keep a class of young stu-

dents on task with any learning activity for an hour-long block of

time. It is impossible if the teacher expects the students to actually

be writing for an hour. Therefore, Mrs. Brusky used a variety of

instructional techniques to keep her students successfully engaged

in writing stories about a best friend. 
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Lesson: The lesson began with a quick review of a story about

friendship read the previous day. Mrs. Brusky asked if it was a

good story and why. She led them in a 10-minute analysis of the

author’s success with different story elements using concrete

examples from the book such as 

• Did the author write a good introduction that got the audi-

ence hooked into wanting to learn more? 

• Was the ending a good conclusion? 

• Did the details in the middle give all the information that

the reader wanted to know? 

• Did the author use descriptive words? 

Mrs. Brusky explained to the students that those story ele-

ments should also appear in their own stories about their best

friends. She then had the students draw a story web to plan out

their ideas. Following that 10-minute exercise, Mrs. Brusky had

the students move to a different desk and share ideas from their

webs with a partner. After a couple of minutes of discussion, the

children could add more to their own web if they had gained any

new insights from their partners.

Next, Mrs. Brusky modeled writing a story about her own

best friend on an overhead projector. This was the longest por-

tion of the lesson—about 20 minutes. Knowing this would be the

longest time period they would have to be mainly listening and

watching her work, she motivated them by telling them they had

to guess who she was writing about. As she wrote, Mrs. Brusky

not only spoke the written words aloud but also explained her

thinking about writing. She talked of an exciting introduction,

explained her choices for several of her descriptive words, and

asked the students for their advice on how to punctuate the end

of each sentence. She also made it obvious that she was getting

ideas from some writing posters displayed in the classroom. By

the end of the model story, the students had figured out that Mrs.

Brusky’s best friend was Mr. Brusky, and they enthusiastically

advised her on how to conclude her story. Prior to having the

class read her model story aloud, she had the students stand up,

stretch, and then remain standing to do a choral reading.
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After approximately 45 minutes of preparation for writing, the

students spent the last quarter of the hour independently writing

their own stories. Mrs. Brusky reminded them to use the effective

story elements they had discussed and incorporate their friendship

ideas from their webs. She also passed out little hand-shaped papers

with “helping hands” writing tips on each finger. (See Figure 5.1.) 

Results: All the students were on task during this lesson because,

throughout the hour, Mrs. Brusky had them refocus their attention

to new activities. Although the topic never changed, the students

were listening, answering questions, sharing with a partner, dis-

cussing with the whole class, looking at posters, watching Mrs.

Brusky write her story, standing and moving, and independently

writing. After each 10- to 20-minute segment of the lesson, when

students’ brains were ready to shift attention, Mrs. Brusky altered

the activity. The students’ attention did shift, but exactly to where
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the teacher wanted it, not to daydreaming, playing with erasers,

or other behaviors not related to the lesson.

EXAMPLE: KEEPING STUDENTS ENGAGED DURING

A WHOLE-CLASS DISCUSSION

ALL GRADE LEVELS

Purpose: To keep students on task by randomly calling on them

during lessons.

Reasoning: Calling on only the students with their hands raised

is not the best way to help all students actively listen during a dis-

cussion. You can probably recite the names of the students in

your class who always have their hands raised, ready to share

their thoughts, as well as the students who tend to never volun-

teer to answer or share. Those who rarely raise their hands to vol-

unteer an answer may or may not have an answer in their heads,

and may or may not even be listening to the discussion.

Procedures: Calling on students randomly helps to ensure that

all students are listening; each student realizes that they could be

held accountable for an answer at any time. Some teachers pick

and choose which student to call on at any given time. Other

teachers have developed methods for randomly calling on stu-

dents. For example, one could have each student’s name written

on a tongue depressor to randomly grab from a cup. Some teach-

ers have a number assigned to each student in the room and then

pull a number from a hat or a numbered card from a deck of play-

ing cards to determine which student will take a turn.

■ ■ ■

Need for More Time
The demands of the information era, when there is more to learn than ever

before, coupled with the demands of high-stakes testing in our education



system, leave teachers feeling as though they must pack more and more

information into their students’ brains. Unfortunately, we are given no addi-

tional time in which to accomplish this task. On the other hand, when it

comes to brain-based learning, less is more. A student who is taught one or

two new concepts thoroughly, over time, learns and applies the concepts

more effectively than a student who is quickly exposed to 10 new concepts. 

Our brains have a capacity to remember the equivalent of approxi-

mately 10 million books of 1,000 pages each. This incredible statistic

would lead us to believe that remembering and learning should be an

easy task. However, the rest of the story is that only one out of every hun-

dred bits of information received by the brain makes it to long-term mem-

ory (Howard, 2000). Learning new information takes time. As we learned

in Chapter 4, new information that is immediately relevant, or extremely

pertinent, is typically learned quickly and easily. For example, when hired

for a new job, most people remember the new boss’s name immediately,

and they will not forget it. In a classroom, however, much of what is

learned is not transferred that quickly into long-term memory. The new

concept or skill must be understood and usually related to prior knowl-

edge or experience. The information then must be practiced or manipu-

lated, and used or applied numerous times before it becomes ingrained in

the brain’s long-term memory. 

Henry Holcomb, a memory researcher in Johns Hopkins University’s

Department of Radiology, determined that it will take five to six hours for

a new motor skill memory to move from the short-term memory area in

the front of the brain, where it is initially being understood and manipu-

lated, to the long-term, permanent memory area in the back of the brain.

If another new physical skill is introduced during that five- or six-hour

time period, the initial learning may be hindered (Howard, 2000). 

Let’s suppose a student learns the new skill of dribbling a basketball.

The required five to six hours is not to say he or she must practice drib-

bling for that amount of time before the skill is learned. Rather, after the

physical practice period, up to six hours may go by before the skill of drib-

bling is ingrained in the brain’s memory. If that student were to leave phys-

ical education class and, two hours later, learn for the first time how to

jump rope at recess time, he or she may not be as adept at ball dribbling.

It takes more practice and an additional five- to six-hour block of time 

for the brain to have another chance at thoroughly remembering how to
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dribble a basketball. It is recommended that if any physical activity follows

learning a new motor skill, it should be one that is routine and well known.

Studies demonstrate the importance of practice and reflection for

long-term memory. Adequate practice and reflection take TIME! The

effects of practice on students’ performance, including studies by Ross

(1988), Bloom (1976), and Kumar (1991), have been synthesized in Class-

room Instruction that Works (2001) by authors Robert Marzano, Debra

Pickering, and Jane Pollock. These authors point out two significant gen-

eralizations regarding practice, both directly substantiating the need for

additional time for effective learning: 

1. Practice over time is necessary for mastery of a new skill. After four

practice sessions, students will reach a competence level of 47.9 percent

of complete mastery. It will take students 20 more practice sessions, about

24 times in all, to reach 80 percent competency. 

2. Students must gain a conceptual understanding of how a new skill

works. During practice sessions, students should be reflecting on the new

concept and adapting or reshaping it. This deeper examination of the new

concept, as well as differentiated ways of practicing through reshaping,

will promote useful application of that knowledge in the future.

Robin Fogarty (1998) states that reflection is the cornerstone of 

intelligence-friendly classrooms.

It drives personal application and transfer of learning. It makes learn-

ing personal, purposeful, meaningful, and relevant and gives the

brain reason to pay attention, understand, and remember. Reflec-

tion is sometimes the missing piece in today’s classroom puzzle, as

the pacing of the school day often precludes time for reflection. Yet

reflection, introspection, and mindfulness must accompany collabo-

rations and discussions because the time for reflection is the time for

internalizing the learning. (p. 657)

When teachers feel pressed for time they often cut out what are some-

times referred to as “extras” or the “fluff” in order to get in the basics. The

dangerous part of this practice is that the “fluff” might actually be the learn-

ing experiences like reflection, enrichment, looking for patterns, deep dis-

cussions, sharing with peers, making projects, comparing and contrasting,

or problem-solving, when the brain is manipulating and applying the new

knowledge. It is these higher-level thinking processes that allow the brain



to thoroughly understand the new concepts and internalize them into mean-

ingful memories. It is usually far better to cut out about two-thirds of the

simple, rote practice time in exchange for the more valuable synthesis,

reflection, and application time of that same new knowledge. For example,

if students are learning the multiplication fact of 8 � 5 = 40, do not have

them waste time doing three worksheets with 20 practice problems each in

which 8 � 5 shows up about every third item. Instead, have the students

complete just one of those rote practice sheets and then spend the other

available time genuinely working with the new concept. Have the students

• show 8 � 5 with counters, 

• experiment by adding five groups of eight or eight groups of five

to arrive at the product, 

• compare and contrast 8 � 5 and 5 � 8, 

• look for number patterns through counting by fives, 

• use the 8 � 5 = 40 fact in real-life problem-solving situations. 

During practice through application, the students will still see, hear,

write, and feel the number fact enough times that they will likely memo-

rize it while using higher-level thinking skills. For the brain’s long-term

memory, it is better to learn a few concepts very thoroughly than many

concepts vaguely.

Organizational and Instructional Tips for Teachers 
When time is limited, teachers must make every minute count for

learning. The following ideas are not new or earth-shattering but simply

reminders of routines that are efficient in preventing wasted time in the

classroom.

• Take attendance after students have begun working on some-

thing—don’t waste their time with a roll call.

• As you are taking a minute to gather resources or change an over-

head, have your students pair and share the most important thing they just

heard you say—don’t have them sit idly for that minute.

• Integrate academic subject areas—for example, don’t teach subject

and predicate with irrelevant sample sentences. Use sentences that pro-

vide factual information about the Civil War if that is what is being stud-

ied in social studies class.
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• Establish the routine of having a problem of the day (a review from

yesterday or a preview of what’s to come today) on the board for students

to work on immediately when they walk in—don’t let them waste time

chatting with friends as classmates trickle in and get seated.

• Offer an academic assistance program during recess at the primary

level or during study hall at the secondary level.

• Use reflective practices to imbed learning into memory by using the

20-2-20 rule (described in the example below). Don’t teach something

once and expect mastery, but also don’t practice something repeatedly in

a simplistic, rote manner and expect deep understanding.

■ ■ ■

EXAMPLE: USING THE 20-2-20 RULE FOR REFLECTION

AND APPLICATION

MIDDLE AND HIGH SCHOOL LEVELS

Purpose: To improve students’ application of new knowledge

and skills.

Background: Ms. Balogh found that reviewing information with

her middle school students and high school students the same

way it had been taught the day before was not yielding deep

understanding of the concepts or promoting application of the

new skills. She wanted the students to have enough repetition

and practice of the new concepts to learn them well enough to

demonstrate using the new knowledge later in time. She began

implementing the 20-2-20 rule in virtually all academic subject

areas. Ms. Balogh’s students were thoroughly learning the new

information, could apply the concepts at a later time, and did not

require time-consuming daily, rote review.

Procedures: 

20 = Re-explanation within 20 minutes

Within the first 20 minutes of a lesson (around that time when stu-

dents’ attention is waning anyway) she has the students re-explain

what they have just learned. This might take the form of a brief
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class discussion, a sharing session with a partner, a drawing to

show a classmate, or a written explanation in students’ journals.

Some form of feedback is always tied into this reflection/

re-explanation experience, sometimes from Ms. Balogh and other

times from a classmate. This allows each student to know if he or

she is on the right track. 

2 = Review and application within two days

Within two days of the initial learning, Ms. Balogh requires her

students to review and apply that new information. This often

takes the form of a mind-map, a piece of writing, development of

a related problem for a classmate to solve, or a brief demonstra-

tion of the newly acquired skills.

20 = Reflection and more application within 20 days

Within 20 days, usually at the end of the subject area’s unit, Ms.

Balogh has her students reflect on what they have learned. They

apply the new concepts or skills in a more involved project, such

as a debate, performance, piece of writing, or a model. These

products are usually shared with the whole class or a small group

within the class.

■ ■ ■

Opportune Time Periods for Learning
There is a time and place for everything. This saying is true when it comes

to the brain and learning. Neuroscientists discovered long ago that partic-

ular places in the brain are responsible for different bodily functions, emo-

tions, thinking, and learning. For example, the frontal cortex of the brain

carries out deep thinking and planning, a part of the cortex called Brocas’

Area allows people to speak, and the occipital lobes in the back of the

brain process visual stimuli. Is it important for teachers to memorize the

brain’s areas and each one’s functions? I don’t think so. I believe that, in

general, it is not crucial for teachers to know the “places” in the brain for

learning. However, I do believe it is important for teachers to know the
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“times” in the brain for learning. Brain research provides us with three dif-

ferent ways to look at opportune time periods for learning:

• Within a person’s lifespan. 

• Within a student’s day.

• Within a teacher’s lesson. 

Opportune Time Periods for Learning 
Within a Person’s Lifespan

During the last two decades, scientists have found that the brain

changes in response to environmental influences, particularly during pre-

natal and childhood periods of development. Prior to this, it was thought

the brain was genetically determined, that the brain at birth is the brain

for life. We also now know that during the first year of life, the brain is

learning so much new information that synapses (connections between

brain cells) are forming at an amazingly quick rate. A 1-year-old has as

many as 1,000 trillion synapses. However, scientists also believe that after

the first couple of years of life, these synapses begin an elimination

process just as rapid as the original growth rate. The brain functions in a

“use it or lose it” mode. If we don’t keep learning and using those con-

nections, they die. By the time a child is 10 years old, he or she has about

100 billion brain cells with 500 trillion synapses between them—the same

number as an adult (Wisconsin Council on Children and Families, 1999).

Within the last two decades, positive emission tomography (PET)

scans have shown that the brain has critical periods for learning during

childhood. In some resources these time periods are called learning win-

dows or windows of opportunity. I tend to veer away from those terms

because we think of a window as being either open or shut. The brain is

so smart and has so much potential that it is never completely shut; a per-

son can learn new concepts and skills throughout his or her life. However,

research shows there are definitely times when the window is thrown

wide open for learning and development. These are the optimum times

for learning in our lives, and, according to current knowledge, these times

all fall within the child’s first 10 years or so. According to Dr. Harry

Chugani, a Wayne State University neuroscientist: 

Brain development proceeds in waves, with different parts of the
brain becoming active “construction sites” at different times and with
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different degrees of intensity. By studying PET scans of children . . .
[he] quantified the activity levels of different parts of the brain at var-
ious stages of development. In this way, [he] gained insight into brain
plasticity at particular ages. At one year of age, for example, there is
intensive activity in the cortical and subcortical regions that control
sensory-motor functions. . . . By about eight months, the frontal cor-
tex shows increased metabolic activity. This part of the brain is asso-
ciated with the ability to regulate and express emotion, as well as to
think and to plan, and it becomes the site of frenetic activity just at
the moment that babies make dramatic leaps into self-regulation and
strengthen their attachment to their primary caregivers. (Wisconsin
Council on Children and Families, 1999, p. 1)

Figure 5.2 represents the usual prime developmental and learning

time periods (Sousa, 1998). This is not to say these are the only times these

FIGURE 5.2
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skills are developed. For example, in the area of math/spatial concepts,

children are able to learn math not only from the ages of 11⁄2 to 41⁄2 years.

These are the years when the foundation for math learning is established;

at this age children will be able to understand basic math concepts like

large, small, few, and many. Does this mean a person cannot learn to play

an instrument, or learn new vocabulary, or learn a second language as a

teenager or an adult? No, certainly not. However, it will be much more dif-

ficult beyond those optimal periods of development. Because each brain

is different, some children reach these stages earlier or later, and some

may progress through them more quickly and some more slowly. 

It is important for parents, teachers, and school systems to be aware

of these optimal learning periods for a few reasons. First, we want to hold

reasonable expectations for youngsters. It is not fair for a parent or teacher

of a 2-year-old child to expect him to cut on a straight line beautifully; he

does not have the fine motor capabilities to complete that skill. Next, this

information can make parents of young children aware of just how impor-

tant those first five years are in a child’s development. Also, it behooves

school systems to understand that reaching out to the youngest students

might prevent some learning difficulties in children as they age. And finally,

it also is wise for school districts to rethink the timing of music and for-

eign language instruction. More often than not, these programs begin in

secondary schools, when the students are well past their opportune time

periods for learning those skills. Consequently, the system is setting the

students up for a more difficult learning path than is necessary.

■ ■ ■

EXAMPLE: FOREIGN LANGUAGE DEVELOPMENT

BEFORE AND AFTER THE AGE OF 10

Purpose: Learning a second language is easiest before the age 

of 10.

Background: You probably know a few people who were not

born in the United States or whose parents are from another

country. Have some of these people maintained their native

accent while others have not? A high school friend of mine, Sonja,



speaks with no accent although both her parents speak with a

strong German accent. I could never comprehend why her par-

ents still had the accent although they had been in the country 

for 20 years, yet Sonja never spoke English with an accent even

though she was living with and listening to her parents. 

Reasoning: I now understand the reasons after reading brain

research regarding language development. It’s all about the magic

age of 10. When a language is learned before the age of 10, the

person will maintain that accent. Sonja’s parents learned most of

their English in their early 20s, when they moved to this country.

Therefore, they have maintained their native German accent, even

though they have now lived in the United States for many more

years than in Germany. Sonja was born in the United States, and

learned English as her primary language. Even though, as a tod-

dler, she learned English through listening to her parents’ accented

language, she still had contact with enough “American-sounding”

people before the age of 10 that she never developed her parents’

German accent. This example is consistent with the data seen in

Figure 5.2; the brain is most pliable and receptive in the area of

language development before the age of 10.

■ ■ ■

Opportune Time Periods for Learning
Within a Student’s Day

It is early afternoon and your students are back in your classroom

after lunch. You have an interesting lesson planned that you enthusiasti-

cally explain to the class, and yet they all sit there looking like slugs. What

happened to those bright, motivated students you were working with dur-

ing the morning? What you have in front of you are students in the down-

time of the day for learning. According to studies of circadian rhythms,

halfway between the time you usually wake and the time you usually go

to sleep is your low point in terms of energy and alertness (Howard, 2000;

Sousa, 1998). If my students wake at 6:00 a.m. and go to sleep at 9:00

p.m., around 1:00 p.m. they will be in their downtime for learning and
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will probably just feel like taking a nap. The scary thing is that I wake up

at 5:30 a.m. and go to sleep about 10:00 p.m. which means about the time

my students are ready to doze off, so am I. 

The teacher has to work especially hard during that hour of downtime

to keep students’ brains active and alert so as not to lose an hour of learn-

ing. Hands-on lessons are better for this purpose than lectures. If possi-

ble, teachers should try to plan for this downtime by rotating instruction

daily so the same academic area is not taught during this same time

period. Some middle and high schools operate on a rotating schedule of

classes; that is, an A day, a B day, and so on, where one class period is

dropped each day on a rotating basis. While typically the main objective

of this type of program is to fit in eight classes during a semester rather

than just seven, a fringe benefit is not having the same course every day

during students’ downtime. It is conceivable that a student could end up

having math instruction, for example, during the downtime of the day for

several school years in a row. His or her achievement may suffer com-

pared to that of a student with the same abilities who has math instruc-

tion during the first hour of school for several years in a row. 

Teachers should also be aware that, according to research on circadian

rhythms, the best time for new learning is during the first two hours after

waking and during the last two hours before going to sleep (Howard, 2000).

Plan the most crucial instruction during the first part of the morning and

advise your students to study for tests beginning an hour or two before

going to sleep for the night. Ups and downs will occur all day long in stu-

dents’ learning, but pay special attention to the best “up” of the day—first

thing in the morning, and the worst “down” of the day—early afternoon.

■ ■ ■

EXAMPLE: COMPENSATING FOR THE DOWNTIME OF THE DAY

GRADES 9 AND 10, HISTORY

Purpose: To improve students’ learning by compensating for the

downtime of the day.

Background: Mr. Grieffenkamp reports that, year after year, stu-

dents in his fifth period history class (in the early afternoon) do
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not seem to learn as much or as easily as students in the other

class periods. 

Procedure: He naturally began modifying lessons for those fifth

period students by supplying them with improved handouts, 

using more visuals such as maps and pictures of people, and even

having students stand up and move about the room more often,

in hopes of perking them up a bit. 

Results: The fifth period students did start achieving higher scores

on quizzes and tests. Because it was working well with the fifth

period students, Mr. Grieffenkamp began using more of these

instructional strategies with his other class periods too. Soon, they

too seemed to be achieving better. In fact, the students in his other

classes improved to the point where the fifth period class was

down to the bottom of the heap again! However, Mr. Grief-

fenkamp said he didn’t feel badly about that because he knew the

fifth period students were learning more effectively than during his

purely lecturing mode, especially during that downtime of the day.

■ ■ ■

Opportune Time Periods for Learning
Within a Teacher’s Lesson

In the same way that there are uptimes and downtimes for learning

during the day, there are also uptimes and downtimes during each lesson.

The first 10 minutes or so of a lesson are considered the time when stu-

dents will learn the most (Sousa, 1998). Teachers should not use that

period for review or other nonlearning tasks like taking attendance. Hit

the students with the new, crucially important information right off the

bat. Then, later in the lesson, tie in review from previous lessons to relate

new concepts to that background knowledge.

Approximately 20 minutes into a lesson, when students’ attention is

naturally waning, the downtime occurs (Sousa, 1998). To accommodate

this, change the delivery mode of the information for the next two to five

minutes. For example, if the students had been listening to lecture, have



THE BRAIN-COMPATIBLE CLASSROOM

92

them write a response in their journals, or, if they had been reading

silently, have them turn and discuss the text with a partner. 

Following this downtime in the middle of the lesson, there is a sec-

ond prime time for learning. While the last 10 to 20 minutes of the lesson

are not as powerful as the first 10 minutes, it is an effective learning period

for the brain (Sousa, 1998). This is the time the teacher can review and

relate concepts learned earlier, or have the students apply the new knowl-

edge learned during the first prime time (Sousa, 1995). 

I advise teachers of children under 3rd grade to think of their lessons

in blocks of 22 minutes, even if a reading class, for example, is an hour

long. Working with 3rd graders up through adult learners, think of your

lesson in blocks of 44 minutes, even if you are presenting to these peo-

ple all day long. This will automatically assist you in adjusting for the

attention span of your class. See Figure 5.3.

■ ■ ■

EXAMPLE: TAKING ATTENDANCE DURING

NONINSTRUCTIONAL TIMES

HIGH SCHOOL AND GRADE 5

Purpose: To maximize the use of the most opportune learning

period during lessons by altering attendance-taking procedures.

Sample 1: One chemistry teacher does not want to use any of the

prime time for learning to take attendance. Rather than taking a roll

call, he starts right into the instruction for the day. Usually after 5

to 10 minutes of an explanation, he has the students get started

working in the lab section of the classroom. Only when they are

all working and learning does he glance around the room, noting

who is absent and remembering if anyone was tardy. The high

school’s attendance secretary copes with the fact the teacher’s

attendance slip is simply 10 minutes later than most of the other

classrooms’ slips, especially after he explained his reasoning to her.

Sample 2: Ms. Hartzell, a 5th grade teacher, also does not want to

waste valuable instruction time taking attendance or doing the hot
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lunch count. She uses a speedy system wherein each student, as

they walk through the classroom doorway, moves a Velcro-

covered bingo chip away from his or her name and places it either

in the hot lunch or cold lunch column on the name/attendance

chart. When the tardy bell rings, students are in their seats, ready

to learn, and the attendance and lunch count are already done.

With a quick glance at the chart, Ms. Hartzell can see how many

students are buying hot lunch and take attendance by recording

those students with a chip remaining next to their names.

■ ■ ■

Time Is on Your Side
Armed with information from brain research regarding time and learning,

time can be on the side of teachers. Teachers may never feel that they

have enough time, but the following ideas can help teachers use their time

with students in a way that optimizes learning: 

• Realize that, in terms of curriculum to cover, less is more; delving

deeper into a few topics creates more meaningful, long-lasting knowledge

than skimming over many topics. 

• Integrate or combine academic areas to kill two birds with one

stone, thus sparing precious instructional time.

• Reconsider time-on-task expectations to help students. 

• Understand and adhere to optimum learning times in a lifetime to

make learning easier for students. 

• Implement instructional practices exercising prime time and down-

time principles, during every lesson, every day, to maximize learning. 

In a nutshell, make every minute count!

Time, Time, and More Time
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Implementing Relevant Brain-Compatible Ideas

Time on Task
• Expect students to pay attention to one form of instruction for no more than 20

minutes.
• Control students’ attention shifts with a new teaching method before their atten-

tions shifts without you.
• Make learning interesting and fun so students want to stay on task.
• Keep all students engaged by calling on them all randomly, not just those with hands

raised.

Need for More Time
• Use review through application regularly. Some concepts take 24 repetitions before

mastery.
• Incorporate time for reflection into everyday classroom practices. It allows students’

brains to develop meaning and personal relevance from the concepts introduced
by the teacher.

• Integrate one subject’s concepts into other academic areas. It makes sense to the
brain and frees up time for high-level thinking and thorough application of the skills
in lessons.

• Use the 20-2-20 rule: Re-explain within 20 minutes, review and apply within 2 days,
reflect upon and further apply within 20 days.

• Make every minute count toward learning!

Opportune Time Periods for Learning Within a Person’s Lifespan 
• Share opportune ages for particular learning and development with parents. They

are the primary teachers for their children, at least during the first five years of life.
• Don’t consider music, art, drama, physical education, and second languages as “fluff ”

in elementary school curriculum. Delaying instruction in these areas until secondary
school makes mastery more difficult for the students.

• Don’t expect logical, adultlike thinking and understanding from students who are
too young for it.

Opportune Time Periods for Learning Within a Student’s Day 
• Arrange the classroom schedule with circadian rhythms in mind; maximize the use

of the brain’s most alert times.
• Teach the most important lesson first thing in the morning.
• Incorporate very active learning during the downtime of the day (early afternoon)

to keep the brain and body engaged in learning.
• Rotate students’ daily instructional schedules so the same class is not always taught

during the downtime of the day.

Opportune Time Periods for Learning Within a Teacher’s Lesson
• Think of lessons in 22- or 44-minute blocks of time, depending on the learner’s age.
• Use the first 10–20 minutes (1st prime time) of each lesson for teaching the new,

most important information. Do not use that time for review or noninstructional
tasks.

• Alter the mode of learning during the two–four minutes of downtime in the mid-
dle of the lesson.

• Use the last 10–20 minutes (2nd prime time) of each lesson for tying the new
information to past learning or for application of the new concepts.



6
Enrichment for the Brain

PICTURE A KOOSH BALL IN YOUR MIND. WE WANT OUR STUDENTS’ BILLIONS OF

brain cells to be as full and bushy as Koosh Balls, with hundreds of den-

drites reaching out for new connections. It is through these connections

that the human brain grows in knowledge and skills. And it is through

many forms of enrichment that the teacher can foster rapid dendrite

growth with minimal effort or direct instruction. You will learn from

examples in this chapter that daily enrichment for your students’ brains

can be as easy as asking the right questions, pushing a button on a com-

pact disk player, designing a bulletin board, putting out some puzzles, or

using colors to show patterns. Examples of classroom enrichment for the

brain fall into three key categories: 

• Problem solving. 

• Music.

• Physical environment.

Enrichment for the Brain Through Problem Solving
As the scientific, medical, and educational fields’ specialists are discover-

ing volumes of new information about the human brain and how it learns,

many different recommendations of brain-based learning strategies are

being conveyed to teachers. Of the dozens of ideas and strategies, one

that would appear to be the most universally accepted as highly effective

in enriching the brain is problem solving. In fact, Eric Jensen (1998) asserts

that challenging problem solving is the single best way to enrich the brain.
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This type of problem solving is not of the 2 + 2 = 4 variety, where there

is one correct answer. Rather, it is the problem solving that involves rea-

soning, critical thinking, and other high-level thinking skills. Problem solv-

ing is the most beneficial when it involves various sections of the brain at

the same time; multiple neural pathways are developed in students’ minds

when we facilitate problem solving by pairing a class discussion with

building a model, sketching a picture, or watching a demonstration. Plus,

the nifty thing about problem solving is that the brain really doesn’t care

if it ever discovers a solution or not; it is the high-level thinking process

that develops new dendrites in the brain, making it grow more intelligent

(Sylwester, 1995). 

The easiest part for the teacher about facilitating problem solving is the

fact that the students should do the work, not the teacher. Conversely, the

hardest thing about facilitating problem solving is the fact that the students

should do the work, not the teacher. Beginning a problem-solving lesson,

or impromptu high-level thinking session, may be as simple as asking a

question. As the adult who knows one solution, it may be difficult not to

jump in and give an answer . . . don’t do it! Your answer may not be what

they are striving for anyway. The students must make their own way

through the problem-solving process to reap the benefits of brainstorming,

reasoning, trial and error, critical thinking, contemplating cause and effect,

and drawing conclusions. Problem solving is discovery learning at its

finest. The most a teacher should do is to guide students through some

possible steps in the thinking processes, to be a cheerleader along the way

so they don’t give up when frustration sets in, and sometimes, in the end,

to convince them there may not be one correct solution to a problem.

■ ■ ■

EXAMPLE: PROBLEM SOLVING WITH GLOBAL ISSUES

GRADE 3 THROUGH HIGH SCHOOL

Purpose: To teach students to see both the pros and cons of a

situation and to brainstorm potential solutions to a problem.

Background: Teaching students to become productive mem-

bers of society is typically a part of any school district’s mission

THE BRAIN-COMPATIBLE CLASSROOM
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statement. Our education system must produce good problem

solvers because, the fact is, our world has a lot of problems that

need to be solved. Whether they are dealing with massive issues

like global warming or religious warfare or seemingly insignificant

questions like whether to widen a local street to a four-lane high-

way, we hope our youth will be prepared to not only cope with

problems but solve them as well. 

Lesson: The following 3rd grade example could easily be modi-

fied to fit older students’ maturity levels, background knowledge,

and research skills.

During a social studies unit, a class learned that the earth’s rain-

forests are being cut down at the rate of one football-field-size par-

cel of land every minute. The class brainstormed reasons for this

occurrence and the resulting negative consequences. They quickly

saw rainforest destruction as a huge problem. The teacher asked

the students what could be done to end rainforest destruction. 

That question led to three class periods worth of discussion,

research, statistics being put into graphs, and, on the third day, a

class debate. The teacher led an organized debate because, as the

students learned the reasoning behind cutting down rainforest trees,

slash-and-burn farming, and harvesting plants for medicinal pur-

poses, some students saw positive outcomes and others expressed

only negative feelings toward the results. Curbing the arguments

brewing between students, they were assigned to be either a “pro”

participant or a “con” participant and had to defend that side of

each issue raised. Some students had an easy time vehemently

defending their side because they truly believed in it. Others had 

to stretch their minds to understand and defend a viewpoint they

believed to be invalid. In the end of this particular debate, the class

came to a consensus that rainforest destruction is generally a bad

thing. 

They finally moved into some problem solving regarding how

to curb the current destruction. They listed their potential solu-

tions, wrote a letter to their local state senator about laws that 

they believed should be imposed in our country to curtail rainfor-

est destruction and (to some adults’ chagrin) asked their parents

Enrichment for the Brain
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to sign a statement saying they would no longer buy furniture of

teak or mahogany wood that was cut from a rainforest. 

Results: Will one 3rd grade class’s efforts radically slow global

warming due to rainforest destruction? No. Will one of those stu-

dents continue their passion for the topic, possibly growing up 

to become a world leader of one kind or another who could

change laws? It is always a possibility.

EXAMPLE: PROBLEM SOLVING WITH CURRENT EVENTS

ANY GRADE LEVEL

Purpose: To familiarize students with current events and their

corresponding problems and potential solutions.

Lesson: Following the terrorist attacks on New York City and

Washington, D.C., on September 11, 2001, a high school social

studies class held a discussion about the suspected perpetra-

tors of the attacks before their regular class began. The teacher

heard strong words coming from the students about getting back

at Afghanistan as a country. The teacher took the opportunity to

have them read newspaper articles about that country and its

people. 

During the class period, they learned that many of the citizens

of Afghanistan felt victimized by Osama Bin Laden and the Taliban

regime. They learned about the hunger and drought that has

affected the people of Afghanistan for years. They learned about 

a country whose people were not allowed to listen to music and

world news on radios and where women were to essentially stay

in their homes with painted-over windows.

The problem raised by the teacher was, “How do we retaliate

against the Taliban without further devastating the citizens of

Afghanistan?” The class brainstormed and discussed some options.

Less than a month later, when the United States began retalia-

tion efforts against the Taliban’s strategic sites and military training

centers in Afghanistan, the students understood why the United

States chose the particular locations to strike with missiles. The

THE BRAIN-COMPATIBLE CLASSROOM

100



students were also pleased to learn that food and medical sup-

plies were dropped by planes for the citizens of Afghanistan

because that actually had been one of their ideas raised during

class discussions.

EXAMPLE: PROBLEM SOLVING OUTSIDE

OF DAILY INSTRUCTION

GRADE 7

Purpose: To practice problem solving and other high-level think-

ing skills through a gamelike activity.

Background: One 7th grade teacher used specific problem-solving

exercises during extra class time. The kids enjoyed the brain-

teasers so much that this practice became a reward they would

ask for and work toward.

Procedures: The teacher would say one sentence that would

essentially be the ending or summary of a story that the class

would have to backtrack and problem-solve to uncover. They

could ask the teacher (who knew the whole story) only yes and

no questions. So, for example, one story ending was, “The per-

son who drank quickly lived and the person who drank slowly

died.” After many minutes of questioning, the 7th graders were

able to ascertain, through the yes and no answers provided by the

teacher, that the scenario was that two people each ordered the

same drink in a restaurant. They both had poison in the ice cubes.

The one who drank it slowly died because the ice had time to

melt, allowing the poison to be consumed by the drinker. 

The toughest problem to solve for that class had been, “If he

had seen the sawdust, he wouldn’t have died.” It took a few Fri-

day afternoons to figure out all the details of that, with many of

the students’ families at home being driven crazy wondering what

exactly the scenario could be; several parents sent yes and no

questions back to the teacher with their 7th graders. Does this

make you curious as to what the story is about? You can e-mail

me to find out.
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EXAMPLE: PROBLEM SOLVING AND PROVOKING

HIGHER-LEVEL THINKING

ANY GRADE LEVEL

Purpose: To promote high-level thinking skills in students through

the use of complex questions.

Reasoning: The most effective way to foster effective problem

solving in students is to infuse this and other higher-level thinking

skills into everyday practices. One way to do this is to ask thought-

provoking questions of our students at school and encourage par-

ents to use them at home. 

Samples:

• When you think about ______, what are some of the things you

wonder about?

• If you were going to solve _______ again, what would you do

differently?

• What are some other ways you could get the same result?

• How do you think _____ and ______ are related?

• How is this similar to a different type of problem?

• _______ is the answer. Make up a tough question regarding it.

• Give two reasons why ______ can’t be the correct answer.

• Explain three steps that you took in your thinking to arrive at

your solution.

• If telling a friend about this situation, how would you summa-

rize it?

• Compare and contrast _______ and _______.

• When you get older, how do you think your opinion might

change on that?

• Which is better and why?

• Would you rather _______ or _______? Why?

• Would _______ happen like this on any other day?

• Why? Why? Why?

■ ■ ■
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Enrichment for the Brain Through Music
A B C D E F G—is it hard for you to recite the alphabet without the let-

ters coming out in a sing-songy manner? We all know how we learned the

alphabet! Experientially, we know there is something special about music.

It can help us remember things, like a sequence of 26 unrelated symbols

known as our alphabet. It can reflect and affect our moods and our

activity rate. It seems easy to remember the words of a song that we

haven’t heard in years, yet if those words were not put to music, we most

likely couldn’t correctly remember them. Over the last decade or two,

research has been done to support the idea that music does have an effect

on the brain. This brain research has provided us with some of the

answers to some of the questions, with surely more to come during the

next decade or two. Research shows that music can be used by the brain

for arousal, as a carrier, or as a primer (Sousa, 1995).

Music for Brain Arousal

Music clearly affects people’s emotions and moods. Without the eerie

background music, a horror movie is not all that scary. Listening to “Gonna

Fly Now” (the theme from Rocky) makes you feel pumped up, while other

songs may bring tears to your eyes. Arousal means that the music either

increases or decreases the amount of neurotransmitters, like endorphins,

cortisol, and epinephrine, which are chemicals involved in the link between

emotions and memories. Scientists have used PET scans to watch particular

areas of the brain involved with emotions increase activity as different pieces

of music are played (Wolfe, 2001). In studying the effect of music on the

moods and physical condition of the body, Glenn Wilson found that

• Repetitive rhythms, such as Ravel’s “Bolero” and the minimalist

music of Philip Glass, induce a trancelike state that occasionally borders

on ecstasy.

• Musical rhythms liberate the mind from ordinary states—hence the

popularity of music in religious and military settings.

• Music that slows gradually has a gradually relaxing effect.

• Lullabies in many cultures imitate the breathing rhythms that occur

in sleep.
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• The body’s rhythms will adapt to the rhythms of live, close-by

music.

• In all cultures, observers are able to correctly identify the music 

of other cultures that is intended to covey specific human moods and

needs, such as war, mourning, love, hunting, and sleep inducement (that

is, lullabies) (Howard, 2000).

■ ■ ■

EXAMPLE: USE OF MUSIC IN SCHOOL FOR BRAIN

AROUSAL PURPOSES

(CALMING DURING TEST TAKING AND BUILDING

EXCITEMENT FOR LESSONS)
ANY GRADE LEVEL

Purpose: To effectively use music to calm students.

Background: As a teacher, I was always looking for ways to

improve testing situations for my students. I had heard that play-

ing calming background music was good for testing situations.

After doing some reading, I learned that playing Baroque music,

which are nonlyrical tunes of 60 beats per minute, is supposed 

to relax the heartbeat down to that rate and clear the mind for

concentration. 

Procedures: I purchased a couple of Gary Lamb’s CDs (Golden

Gate Records, 1992) to try out in my classroom. My students

seemed to get the most uptight over math tests, so I quietly

played the Baroque music in the background. The first time I tried

it, I explained to the students my reason for playing it and the

research I had discovered. I read them the information right from

the CD packaging that professes this music will “enhance learn-

ing in children of all ages. . . . Play this music in the classroom

and at home to increase intelligence and to improve productivity

and concentration during testing and silent reading.” I figured that

even if the music had no effect itself, just using the theory of mind
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over matter and telling the students the music would help their

intelligence couldn’t hurt. 

Results: I did not carry out a genuine experiment to determine if

the music had an effect on test scores. However, I did definitely

notice students were more relaxed when taking the test. When I

would forget to start the background music during a math test, a

student (usually Abby) would quickly remind me to turn it on. At

the very least, I believe that they believed it helped them. A side

note—the use of calming, Baroque background music might be

useful for teachers to try during “hot” parent meetings. Now, as a

principal, I am going to try it!

Purpose: To effectively use music to excite students.

Background: Sometimes during instruction, teachers want the

opposite effect of the calmness induced by Baroque music; they

want to perk up, rejuvenate, inspire those students! Use music to

do it.

Examples:

• A high school teacher plays the theme from Mission Impossible

by Lalo Schifen, challenging students to conquer a tough cal-

culus brainteaser on the chalkboard.

• A middle school teacher blares “Takin’ Care of Business” by

Bachman-Turner Overdrive as students clean up litter in the

schoolyard on Earth Day.

• An elementary teacher plays “Nutcracker Suite” by Tchaikovsky

prior to the students beginning the reading of the children’s

trade book The Nutcracker Ballet by Deborah Hautzig.

• An elementary school (as described in Chapter 2) blares the

theme from Rocky as students and staff enter an all-school,

end-of-the-quarter Celebration Assembly.

• A preschool teacher sings a catchy clean-up tune to cue stu-

dents that it is time to sing along and clean up their toys.

■ ■ ■
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Music as a Carrier
As a carrier, the melody of the music acts as the vehicle for the words

themselves in a way that dramatically helps memory and recall. Think

about how many words are in a typical song you hear on the radio. Think

of one of your favorite songs. Can you remember all those words to recite

them or write them down? Probably not. But when that song comes on

the radio you can probably sing along from start to finish. 

From the time we are very young, we remember more easily that

which is put to music or rhyme. It is hard to imagine a 3-year-old child,

for example, being able to memorize dozens of pages of prose writing no

matter how many time we read it to him or her. However, when put in

the form of songs or nursery rhymes, children can remember quite a lot.

At the beginning of this chapter, learning the alphabet was mentioned.

Memorizing 26 unrelated bits of information is really quite a feat, espe-

cially considering the fact that the brain is most efficient at remembering

strings of seven items or fewer. Remembering a phone number of 7 num-

bers, or even 10 numbers with the area code, can give some of us trou-

ble initially but is usually manageable. Would it be hard for you to mem-

orize a phone number that is 26 numbers long? Sure seems like it would

be—but if put to music like the 26 alphabet letters have been, maybe it

wouldn’t be so hard after all. 

■ ■ ■

EXAMPLE: MUSIC AS A MEMORY DEVICE

KINDERGARTEN, GRADE 4, AND GRADE 11,
RECENT HISTORY

Purpose: To improve students’ long-term memory and recall

through the use of music.

Sample 1: A kindergarten teacher, according to the prescribed

curriculum, was to teach the students’ phone numbers to those

children who didn’t already know them. In the lesson, the teacher

set up five stations for each child to visit while carrying their own

phone number written on an index card. 
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Station 1: Students each write their name and phone number

in at least four friends’ homemade phone books.

Station 2: Students recite their phone number while stepping

on the numbers that were drawn out on a large, homemade paper

phone on the floor.

Station 3: Students write their phone number in shaving

cream spread around on a table.

Station 4: Students pick out, from a pile of number flashcards,

the seven numbers in their own phone number and arrange them

in correct order.

Station 5: Students learn and sing a quick, rhyming song that

the teacher makes up for each student’s phone number. For

example, “555-3675, that’s my phone number, no jive.”

This entire lesson was very brain compatible in that the stu-

dents were experiencing, moving, learning within different learn-

ing styles and multiple intelligences, working with peers, and so

on. While each station certainly helped the students memorize

their phone numbers, it was the little rhyming song that the stu-

dents were singing or humming the rest of the day!

Sample 2: A 4th grade teacher was frustrated that many of her

students did not have their multiplication facts memorized

although it had been part of the previous year’s curriculum. She

did not want to spend weeks of class time having the students

work on memorizing them, yet she found assigning flashcard

practice for homework was not yielding the results she had hoped

for either. She purchased a commercial tape of a “Multiplication

Rap.” The students had fun listening to it and were picking up on

its tune and the lyrics quickly, thus learning their multiplication

facts. One group of “too-cool” boys didn’t like the tape, so they

were charged with writing their own song or rap that was better.

They did so, mainly on their own time, and had those facts mem-

orized really quickly!

Sample 3: Roger Taylor, an educational consultant, describes one

high school teacher’s use of the song “We Didn’t Start the Fire” 

by Billy Joel in his recent history class. This song contains many

Enrichment for the Brain

107



stanzas of quickly sung events, names, places, and phrases, each

describing a decade of history during the ’50s, ’60s, ’70s, and ’80s.

The high school teacher essentially used this song to outline the

historical topics the class would study. The students heard the

song played frequently and many of the events, people, and

places mentioned in the song were studied during the semester.

The semester exam simply consisted of the lyrics to “We Didn’t

Start the Fire” written out for each student. They were to pick a

particular number of historical people, places, or events from

each stanza to write about, allowing the teacher to assess their

knowledge. My guess is that, in future years, whenever that song

was heard by those students, it provided them with a built-in

review of all that recent history they had learned in the class.

■ ■ ■

Music as a Primer

The vast majority of research involving music and the brain has been

in the area of music as a primer, priming or preparing the brain’s neural

pathways for learning other information. Research findings support a high

correlation between pitch discrimination and reading skills, and between

playing the piano and mathematical/spatial/reasoning abilities (Sousa,

1995). Even popular press, during the decade of the ’90s, has highlighted

the effect of music on intelligence within brain-related articles: “Music . . .

trains the brain for higher forms of thinking” (Begley, 1996). The danger

with popular press covering medical research is that one person reads the

article and discusses it with a friend, who tells another friend about it, who

tells a neighbor about the information, and pretty soon we have people

telling others that playing classical music to a baby will yield genius-level

intelligence as an adult. The “Mozart Effect” is a term known by many, but

not many know what studies were carried out and what the results actually

showed (Wolfe, 2001). 

Have you ever wondered why Mozart’s music seems to have greater

significance to the brain over other classical composers’ music? Frances

Rauscher and her colleagues believe that Mozart’s music in particular affects

THE BRAIN-COMPATIBLE CLASSROOM

108



the brain because of this composer’s uniqueness in the following charac-

teristics (Howard, 2000):

1. Everyone seems to like his music.

2. Of all his compositions, there are no losers; they all seem to be

masterpieces.

3. Mozart began composing at only 4 or 5 years old, which is close to

the age when the brain’s opportune time period for learning music is just

beginning.

These researchers hypothesize that Mozart’s own brain was probably

perfectly suited to musical composition. It is thought that his pieces are near

perfection and, therefore, are well suited for other brains as well (Howard,

2000). It may be of significance, or at least interest, that the alphabet song

is also the tune of “Twinkle, Twinkle Little Star.” This music was composed

by Mozart. Maybe Mozart’s child-aged brain composed a piece that is ideal

for other child-aged brains to learn and readily remember.

Enrichment for the Brain 
Through the Physical Environment

An elementary school teacher, a middle school teacher, and a high school

teacher are sitting around a table at their district’s central office waiting for

a meeting to begin. The elementary teacher groans, “Another month has

gone by. I really need to change all my bulletin boards.” To which the

middle school teacher mutters, “You mean we’re supposed to change the

bulletin boards?!” And the high school teacher simply quizzically says,

“Bulletin boards? What bulletin boards?” 

Admittedly, this is a very stereotypical joke that is likely unfair to

many middle and high school teachers. It does, however, point out that

students’ surroundings are important and do need attention from teachers.

Some statistics tell us that over half of what a student learns does not

come from what the teacher is saying but rather from the surrounding

environment (Jensen, 1998). Therefore, teachers need to make their phys-

ical classrooms true learning environments. As the students’ minds and

eyes wander during the day, do you want them looking at the same poster

week after week, month after month? Or, worse yet, do you want them
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looking at a blank wall? Teachers can create classrooms that are aestheti-

cally pleasing and comfortable while at the same time educational and

functional. Some brain-compatible decorating ideas:

• Pin up posters of positive affirmations and change them weekly.

• Exhibit students’ work to promote a sense of pride.

• Be sure your classroom rules or expectations are posted.

• Display useful items to students like your grading scale, calendar of

events, lunch menu, classroom job chart, and so on.

• Use the ceilings to show off student work or even posters of help-

ful tips. It would be great for a student who was lazy and off-task, rolling

his head back to stare at the ceiling tiles. Instead of seeing the blank ceil-

ing, he would see a poster that says, “Practice makes perfect” or “Attitude

is a little thing that makes a big difference.”

• For pre- and early reading grade levels, label items around the

classroom with words—door, math center, word wall, clock, and so on.

Students will learn to read these words without instruction.

• Give each student the chance to design and paint his or her own

cinderblock or 10" x 10" space on the wall.

• Have a few giant pillows or beanbag chairs available for comfort-

able reading.

• Provide a homey touch with a lamp and houseplants. (Remember

from Chapter 3 that the oxygen given off by these plants is good for the

brain too.)

Another way schools can increase the classroom environment’s brain

compatibility is to budget for the replacement of chalkboards with white-

boards in order to use more color when teaching. If the budget doesn’t

allow for whiteboards, teachers could use colored chalk. Whether writing

on whiteboards or overhead transparencies, or even using colored chalk,

stressing key points in color can boost memory retention by up to 25 per-

cent (Jensen, 1998). When using color, teachers should follow a logical

sequence because the brain is pattern seeking. Have students try using

colored pens for some of their note taking to see if it helps their recall of

information on tests.

Even the smell of a classroom can affect the brain and learning. Fresh

air is always better than stuffy, stale air, so try to open windows whenever
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possible. Other scents, such as peppermint, lavender, lemon, jasmine, and

lily of the valley, have been shown to improve performance and increase

alertness and productivity (Howard, 2000). I believe teachers need to use

common sense when using scents in classrooms. Dousing a classroom

with jasmine air freshener, for example, could be very bothersome to

someone sensitive to smells. However, it might be interesting to try a hint

of any of the recommended scents, especially during the “downtime” after

lunch, to see if students will indeed seem more alert. Research also sug-

gests that smells might affect the limbic system in the brain, which con-

trols some of the emotional and memory operations. This means smells

can generate memories and strong emotional responses. Many of us have

seen this principle in action when people reminisce over smells. Both pos-

itive and negative memories can be triggered from the smell of something

burning, colognes, baby powder, a particular person’s odor, and so on. A

related interesting experiment to try in a classroom would be to teach 

a topic with the scent of, let’s say, cinnamon in the room. Later, during a

test on that same topic, have cinnamon in the room to see if it stimulates

stronger recall. People can remember information by returning to the spot

they heard it—can they remember information by smelling scents that

were present when they learned it?

Lifelong Enrichment
“Use it or lose it” is the manner in which the human brain operates; if

brain cells are not sparked to grow new dendrites through learning, they

will die. That is why babies are born with trillions of brain cells, yet adults

have only a couple hundred billion left. Sadly, trained educators typically

have very little influence over children from infancy through 5 years old,

when those trillions of brain cells are especially hungry for growth. How-

ever, it is never too late to grow new dendrites by learning new informa-

tion and skills. Even the very elderly are advised by experts to keep their

minds enriched through reading, crossword puzzles, and meeting new

people. Teachers have an awesome and exciting responsibility for chang-

ing students’ lives by helping them to learn. Any little thing a teacher can

do, from changing instructional bulletin boards frequently to playing

Baroque music during tests, just might help students learn a little bit more
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and achieve a little bit better. Teaching problem-solving strategies and

teaching through the use of problem solving is arguably the best way to

enrich the brain, to grow new dendrites, and to add knowledge and skills

to students’ repertoire. Grow those Koosh Ball-like dendrites in your stu-

dents’ brains! 
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Implementing Relevant Brain-Compatible Ideas:

Enrichment Through Problem Solving
• Place puzzles or brainteasers around the classroom for students to use during idle

minutes of free time.
• Implement a problem of the day.
• When asking questions, never accept just a yes or no answer. Always ask the follow-

up of “why” or “how.”
• Don’t give students all the information. Allow their brains to contemplate informa-

tion and draw conclusions.
• Involve high-level thinking in every lesson, every day. Simply asking the right ques-

tions can do this.

Enrichment Through Music
• Use uplifting songs to spark enthusiasm and energy.
• Play Baroque music in the background to promote a calming, thinking environment.
• When students are having trouble memorizing information, have them create a song

to help remember the information.
• Try commercial music CDs that exist on a wide range of educational topics from

multiplication facts to the Constitution.
• Inform parents of the benefits of learning to play a musical instrument between the

ages of 3 and 10.

Enrichment Through the Physical Environment
• Allow students to make the classroom their own; permit each student to bring a

favorite item like a poster, memento, or trinket to exhibit.
• Change bulletin boards frequently—at least once per month—so students are able

to learn new information from them.
• Display useful information to students in the classroom (lunch menu, classroom

rules, grading scale, etc.).
• Use patterns of colors during instruction to increase memory.
• Try the use of productivity-enhancing scents in the classroom.
• Bring in a lamp and houseplants to foster a homey feeling in the classroom.
• Keep lighting bright enough. Even when showing a video or overhead transparen-

cies, never turn off all the lights.



7
Assessment and Feedback

THE MAIN LEARNING GOALS ARE TO UNDERSTAND THE CONCEPTS WELL, TO REMEM-

ber them always, and to use them readily. How do we know when a stu-

dent has reached this level of learning, or mastery, of the concepts? We

learn this through worthwhile assessment. The main assessment goals are

to determine what students have learned, to ensure they can apply the

new knowledge, and to guide teachers in planning future instruction.

Assessment exists in both formal and informal methods. Both of these

methods give valuable yet very different information to either the teacher,

the student, or, ideally, both. Assessment can range from a nationally

norm-referenced, standardized test to a peer examining another student’s

project. The results or feedback received from any form of assessment and

what is done with the results are the crucial elements in making assess-

ment meaningful. Feedback can range from a percentile score on a norm-

referenced test to a comment like, “Hey, that’s really good” from one stu-

dent to another. Assessment and feedback are integral parts of the

learning process, not the end of the learning event.

Assessment
New understandings about the brain and learning necessitate a fresh look

at assessment practices being used in our schools. Successful learning was

once viewed as accurate memorization; the more facts a student could

spew out, the smarter he or she must be. Educators now realize we live in

an information-rich society. A student can obtain virtually any information

that is needed by double-clicking on an Internet icon. It is the acquisition
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and application of useful knowledge and skills, rather than memorization

of facts, that defines a true act of learning. In other words, it is what the

student can do with information that really determines the level of under-

standing and achievement. Facts alone constitute very little knowledge

without deeper understanding of their meaning and how we use them.

Real learning is much more than regurgitating the beginning dates of wars

and their battles, for example. Real learning is applying knowledge and

skills in contextual situations and solving real-life problems with new, cre-

ative solutions (Ronis, 2000). For example, students can compare those ini-

tial dates of wars to the economic conditions at the time in order to iden-

tify patterns. Then, applying their conclusions to current times, they can

determine if there are related ways to predict or even prevent future wars.

Learning to remember trivia may prepare students to be successful on a

TV game show such as “Who Wants to Be a Millionaire.” Learning to apply

the trivia or knowledge, along with skills of high-level thinking and prob-

lem solving, prepares the student to be successful in life.

As the paradigm shifts in education toward teaching more meaningful

concepts and skills, assessment practices must change as well. In-depth

evaluation of learning means setting aside those number two pencils,

because Scantron tests alone will not do the trick. Assessment must be an

ongoing part of the learning process and, as often as possible, should be as

authentic as the learning. For example, if a student is supposed to have

learned how to recognize a chemical reaction, do not assess learning with

a multiple-choice test item. Instead, have the student recreate a chemical

reaction that has been practiced in class. The student can then show and

describe the reaction, maybe comparing and contrasting it with two other

chemicals that do not react. Teachers must also keep in mind, when plan-

ning assessments, that each child is unique. Classroom assessment should

not always mean a test and should not always be the same for each student.

Standardized Tests 
Richard Stiggins (1994) asserts in his second principle of sound assessment

that “classroom assessments exert greatest influence on student learn-

ing and academic self-concept.” Although standardized local, state, and

national testing hit the newspapers, the daily forms of classroom assess-

ments provide the most meaningful information to the teacher and, more
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importantly, to the students. Classroom assessment is closely aligned to

instruction and therefore reveals more significant data for determining

what a student has learned and for driving instruction than any test

imposed from outside the classroom (Stiggins, 1994). 

The use of standardized tests began in the early years of the 20th century

in response to the scientific testing movement—at a time when the American

public, educators, and politicians felt the need for objective measurements

for comparison purposes. Mass-produced tests could be given to large num-

bers of students with distinct, numerical scores that were easy to report

(Ronis, 2000). The problem occurs when this form of testing is perceived as

the complete picture of what a student has learned. More accurately, it is a

one-day glance at what a student may know, through primarily foundation-

level, multiple-choice questions that may or may not correspond with the

curriculum covered by that point during the school year. Standardized tests

tend to reveal what information students have or have not memorized rather

than how well they can apply knowledge, think through situations, problem-

solve, compare and contrast, draw conclusions, create models, and so on.

Standardized tests do show how students compare to other students, but

they tell almost nothing about an individual’s learning and progress. Only

alternative assessments reveal the more meaningful information—informa-

tion that shows where a student stands in relation to specific learning goals

for the instruction and learning occurring in the classroom. 

However, I also believe that standardized tests can serve a useful pur-

pose in an education system. While they are not the most reliable assess-

ment for evaluating an individual student’s knowledge or achievement, they

can expose more global generalizations regarding instructional patterns in

a school or school district. Most standardized testing companies offer stu-

dents’ test results in a variety of formats that may be purchased and sent

back to the school. Rather than only receiving the students’ individual pro-

file sheets, which are typically sent home to parents as well as filed in

cumulative folders, it is worth the extra cost to purchase the testing data 

by subject area objectives and items. It is analysis of these data that reveals

instructional strengths and weaknesses over time. When faculty members

can see, for example, that a higher percentage of students are performing

poorly on “number sense” on the math subtest than any other math objec-

tive, they may realize that it is time to improve instruction in that area. 

However, drawing conclusions from standardized tests must be done

carefully by looking at data from different perspectives and over multiple
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years. Last year at my school a large number of 4th graders missed the

same three test items on editing skills in the language arts subtest. It could

have been easy to jump to the conclusion that instruction at our school

must be weak in editing skills. However, after looking more closely at the

test, we found that those three items happened to be the last three items

in the language arts portion of the test. As it turned out, our students were

simply running out of time. Did we change instructional practices in how

editing skills were being taught? No, that wasn’t warranted. What we did

discuss at a faculty meeting was the practice of warning students a few

minutes before the testing time is up to help them budget their time. Some

teachers also thought it might be helpful to familiarize students with time

limits during language arts lessons and, therefore, began implementing

periodic timed exercises with their students. These teachers believe that

students were used to time pressures in math with timed facts quizzes, but

were rarely exposed to time pressures in other academic areas. Yes, stan-

dardized assessments can provide us with trends and general conclusions

about some instructional practices and testing format needs. But to dis-

cover what a student truly knows, understands, and can apply, alternative

classroom assessments are the key.

Alternative Assessments
Teachers must keep in mind that assessments and tests are not necessarily

the same things. Tests are just one form of assessment. Alternative assess-

ments are all forms of assessment other than standardized tests (Ronis,

2000). Alternative assessments are student centered and curriculum based,

and, therefore, far more brain compatible than standardized tests. These

assessments may be formal, with the teacher diligently recording scores,

data, information, and observations, and providing specific and organized

feedback for the student. Or alternative assessments may be informal. Dur-

ing informal assessments the teacher usually makes frequent, spontaneous

observations or holds conversations with more impromptu feedback given

to the student. The main difference between formal and informal alterna-

tive assessments is the level and amount of planning. Informal assessments

are not necessarily less valuable for the teacher or the student than formal

assessment practices. Both can yield important information for the student

and the teacher about what has been learned and what still needs to be
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learned. Brain-compatible instruction is based on active learning and emo-

tional engagement, consideration of students’ attention spans, use of hands-

on experiences with attention to multiple intelligences, promotion of phys-

ical movement, high-level thinking, and application of knowledge and skills.

Brain-compatible assessment must be of the same nature. Assessment must

match the instructional strategies as well as provide the data to drive the

future instructional decisions. 

Informal Brain-Compatible Assessment
Informal assessment is as simple as watching and listening to students.

Day-to-day classroom observations and conversations with students yield

a tremendous amount of information about what individuals are under-

standing, to what level they are applying new concepts, how the class is

performing as a whole, what interests are held by the students, and how

students work with others in the class. To make these informal observa-

tions and conversations valuable for the teacher in driving instruction, he

or she must take the time to reflect on what is seen and heard, contem-

plate what it all means, and take the next steps based on his or her judg-

ments. To make informal assessment valuable for the students, teachers

must talk over their observations and resulting insights with their students.

Students should be given tips on how to improve without having to worry

about scores, grades, or formal judgments. Informal assessment need not

always be led by the teacher. Students can learn a great deal from fellow

students’ observations and comments during discussions.

■ ■ ■

EXAMPLE: INFORMAL ASSESSMENT DURING A MATH CLASS

GRADE 5

Purpose: To quickly assess students’ knowledge and understand-

ing of new concepts.

Background: Most teachers have established quick, informal

methods of checking students’ comprehension to guide instruction

during lessons. This may including question-and-answer sessions,
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roving around the room looking over shoulders at students’ work,

asking to see thumbs-up or thumbs-down in response to questions

asked, and so on. If many of the students in a class seem confused

or are completing work inaccurately, the instruction can be imme-

diately altered to teach the concepts in a different manner. If all

the students seem to be easily understanding the new concepts,

the teacher may move ahead with the topic more quickly than

originally planned.

Lesson: Ms. Hartzell, a 5th grade teacher, swiftly assesses her

class’s level of understanding during mental math problem-solving

activities through the students’ use of number wheels or white-

boards. While she slowly recites a multiple-step math problem,

like 3 � 8 + 6 ÷ 5 – 4 = ___, her students calculate their answer

in their minds. When the teacher finishes the number sentence, the

students write down their solutions on their individual white-

boards, or show the correct number on their number wheels.

When she gives the word, the student hold their answers up in the

air for Ms. Hartzell to see. She can quickly scan the answers to see

which individuals may or may not have the correct response as

well as get an overall feel for the class’s aptitude for the task at

hand. After a few rounds of this practice, Ms. Hartzell may deter-

mine the whole class needs further practice with this mental math

lesson, or she may decide they have mastered that concept and are

ready for another challenge. She may also have identified particu-

lar students who need individual assistance at a later time. All of

this information is gathered through informal assessment during

the course of quick exercise.

■ ■ ■

Formal Brain-Compatible Assessment
More formal alternative assessments may include essays, products, perfor-

mances, short-answer questions, oral presentations, portfolios, exhibitions,

and demonstrations. To be considered authentic, or brain compatible, an
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assessment should involve the students in meaningful, significant tasks that

are open-ended, occur over time, and allow for the demonstration of com-

petence in more than one way (Ronis, 2000). This form of assessment

involves high-level thinking and usually problem solving, with predeter-

mined high standards that are known by both the teacher and the student.

The goal is not to pop-quiz students to discover what they haven’t learned

but rather to openly identify what is crucial to learn and how it should be

demonstrated. In her book Brain Compatible Assessments (2000), Diane

Ronis details important qualities of brain-compatible, authentic assess-

ments as shown in Figure 7.1. I highly recommend this book for very thor-

ough explanations and examples of practical applications of high-quality

assessment. 

■ ■ ■

EXAMPLE: FORMAL BRAIN-COMPATIBLE ASSESSMENT

GRADE 8, SOCIAL STUDIES RESEARCH PRESENTATION

Purpose: To assess students’ knowledge through the use of a 

rubric, a research project, and a presentation.

Background: A year or so ago, my oldest son, Chad, came home

from school griping about an assigned history research project.

He felt the teacher was being “stupid” because the assignment

was to not only write a research report on a historical figure but

also give a presentation about that person. Furthermore, the pres-

entation could not simply be reading the report aloud to the class.

As Chad was complaining, I, as a mom and an educator, sat back

thinking that the assignment was perfect. Its design required

students to understand their chosen historical figure very well. It

would not suffice to simply copy or reword information found on

an Internet site.

Procedures: Chad had to research information regarding Davy

Crockett’s life, his contributions to our country, what his time and

surroundings were like, and so on. After writing the report and

turning it in, Chad also had to prepare his presentation for the
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FIGURE 7.1

Characteristics of Brain-Compatible
Authentic Assessments

Structure

Intellectual Design
Features

Grading & Scoring
Standards

Equity

• Are more public than traditional forms of assessment.
• Do not rely on arbitrary or unrealistic time constraints.
• Contain questions or tasks that are known beforehand

and are not “secret.”
• Encompass multiple opportunities for demonstration of

growth (i.e., portfolios) rather than one-time, stressful
experiences.

• Include some sort of collaboration with peers.
• Allow for a significant degree of student choice.

• Direct students toward more sophisticated uses of knowl-
edge and skills (i.e., critical-thinking skills).

• Integrate tasks and their outcomes.
• Assess thinking processes rather than bits and pieces of

isolated information.
• May involve somewhat ambiguous or “messy” tasks and/or

problems to be solved.
• Utilize the student’s own research or use of knowledge.
• Present a challenge that emphasizes depth of knowledge

and understanding.
• Stimulate and educate so that students can learn from the

assessment process.

• Based on clearly articulated criteria and performance
standards rather than a curve or norm.

• Use performance indicators, which allow students to
know ahead of time what excellence looks like 
(i.e., rubrics).

• Make metacognitive activities such as self-assessment and
self-reflection part of the total assessment process.

• Use a multifaceted scoring system rather than a single
numerical grade.

• Identify hidden strengths rather than weaknesses.
• De-emphasize competitive comparisons between students.
• Allow for different learning styles, abilities, and interests.

From Brain-Compatible Assessments by Diane Ronis. © 2000 SkyLight Training and Publishing Inc.
Reprinted by permission of SkyLight Professional Development, www.skylightedu.com or (800) 348-4474. 



class complete with a semblance of a costume. The presentation

was only a few minutes long, but it had a formal rubric of expec-

tations to meet in order to achieve differing levels of success in

the overall grade. Chad could use props during the presentation,

but not any written notes. This way, the teacher could determine

if he had indeed internalized the information read about Davy

Crockett. As a follow up to Chad’s three-minute talk, a few stu-

dents in the class were allowed to ask questions about Davy

Crockett. As Chad answered these questions, the teacher was able

to further assess Chad’s knowledge of the research through its

application and his own interpretations and conclusions.

The teacher’s formal assessment for this project included a

written report, a verbal presentation, and the impromptu answer-

ing of questions that could prove or disprove application of

knowledge. The students were given a rubric in advance for both

the report and the presentation, outlining clear expectations for

success. Finally, following this multiple-approach assessment pro-

cess, the students received feedback from the teacher on each com-

ponent as well as from their peers on the presentations. This is an

excellent example of thorough, well-planned, brain-compatible

assessment.

■ ■ ■

Teacher as a Coach and the Use of Rubrics
The “old” way of teaching was to teach, and teach, and teach, and then

test. This process would determine if the students remembered what the

teacher determined to be the most important elements of the instructional

unit. As a high school student, I recall having the feeling that some teach-

ers would stand back chuckling when students didn’t remember the pre-

cise words to fill in the blanks on a quiz; I had the sense that teachers

wanted to trick students into failing rather than guide them into succeed-

ing. The “new,” or more brain-compatible, way of teaching is more in the

role of a coach. 

Think about how an athletic coach operates. He or she tells the play-

ers the ultimate goal: a touchdown, for example. The coach shows them
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what that looks like and exactly what plays or strategies are most effec-

tive in helping them reach that goal. He or she assists the players, both as

a team and individually, with a variety of methods to learn and perform

those plays. The coach provides time, resources, incentives, models of the

necessary skills, hands-on practice, and even cheerleaders on the side to

help each player learn the necessary skills to achieve the goal. If the team

does not achieve the touchdown, as hoped for, the coach goes right back

to the drawing board to discover new and better ways of achieving suc-

cess with the players. 

Now think about how a teacher can operate as a coach in the class-

room. Specify the ultimate goal for the students; don’t keep it a secret.

Reveal exactly what assessments will be conducted during the course of

the unit. Provide them with time, resources, incentives, models, and hands-

on practice while you act as their cheerleader as well as their coach. If a

student has trouble, provide alternate forms of instruction until he or she

understands the concept or skill. Then, if the final assessment reveals the

ultimate goal of learning is not yet achieved to the expected standard, go

back to the drawing board to discover new and better ways to help stu-

dents succeed.

Perhaps the best way a teacher can coach for high achievement is

through the use of rubrics. A rubric is typically a chart of criteria used by

students as an effort and work guide. The same rubric is subsequently

used by the teacher as a scoring guide for students’ products or perfor-

mances. It allows the teacher, students, and parents to know up-front

what, for example, “excellent” or “good” or “fair” or “poor” looks like and

the details of how to achieve at each level. 

The best rubrics guide students’ work, and the evaluation thereof,

through both product criteria and process criteria. Rubrics give the student

clear expectations for achieving at varying levels of success (almost a

“cheat-sheet” of exactly what to do). We learned in Chapter 2 that setting

clear academic expectations for students is one way to alleviate stress.

Implementing rubrics is a prime example of doing just that. Prior to start-

ing their work, students should be given samples of work at each level of

achievement and be given the rubric that will ultimately score their fin-

ished product. Just as a football coach shows videotapes of effective plays

and ineffective plays, teachers should show or demonstrate models of

each level of achievement defined in the rubric. Empower the student to
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choose which level of achievement he or she will work toward, leaving

no confusion (or possible excuses) for the students! Finally, rubrics give

the teacher a fair, specific form of evaluation and feedback for the student

and a communication device with the parent as well. It is rather easy for

a student or parent to contest a letter grade score when that alone is all

that is assigned to a finished product. It is rather easy for a teacher to

defend, if ever under scrutiny, an evaluative score when he or she can dis-

play, side-by-side, the finished product and the rubric, particularly when

the student received the rubric and samples in advance of starting his or

her own work. Figure 7.2 shows a rubric used in writing organization in

grades 3 through 5.

Feedback
Feedback is a natural, regular occurrence in our everyday lives. Through

feedback, we learn cause and effect: Am I wearing the correct shoes for

today’s weather conditions? No, my feet are cold and wet. Did I say the

right thing to my daughter? Yes, she is now grinning with pride. Day in

and day out we learn from trial and error as well as from trial and suc-

cess. Immediate, specific feedback is the most meaningful to us. If I step

outside and immediately feel cold, wet feet, I can go back in and change

into warmer shoes or boots. I have made the corrections and can almost

immediately go on successfully with my day. If I am on an extended

vacation and find, only when I am a thousand miles from home, that my

feet are cold wearing the shoes I have packed, the feedback and conse-

quence come too late for fast and easy corrections. Instead, I might have

to suffer through the trip with cold feet. I might have to spend souvenir

money on new shoes. In either scenario, whether prompt or prolonged

feedback is received, I can learn from my mistakes. 

Feedback in the classroom also occurs naturally, but, in addition to

that, it must also occur in a planned, purposeful manner. When prompt

feedback is received, the learner can either make a quick correction and

move on or proceed with the confidence that he or she is on the right

path. One of the most difficult things for a brain to do is to unlearn deeply

embedded knowledge or skills (McGeehan, 1999). Just as it is much eas-

ier to run back into the house for warmer shoes rather than buy new ones

on a trip or suffer with inadequate shoes until the vacation is over, the
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sooner that academic feedback is received, the easier it is to make the nec-

essary corrections.

In the classroom, it is far easier for a student to learn of his or her mis-

take, immediately learn how to correct it, practice it more, and reap the

rewards of success on the next trial. Without immediate feedback, that

student may have continued to practice incorrectly, imbedding incorrect

knowledge into the brain. It is demoralizing for a student to learn, after

weeks of practicing a skill, that he or she has been doing it incorrectly 

all that time. Not only does the student need to start over from scratch in

relearning the skill, but first the brain has to work hard to unlearn the wrong

method. This leads to a situation when simply giving up becomes the eas-

iest option for a student. Some of us probably remember having a college

class in which we wrote several papers without any rubric or samples pro-

vided ahead of time to clarify the expectations and without receiving any

feedback or a grade from the professor until the end of the semester, when

it is too late to improve. Very frustrating! Teachers must not do this to their

students. The students’ brains and egos both need prompt feedback.

So what exactly does feedback look like in a classroom? It is a

response that should be taken by the student as a cue for either a change

toward improvement or maintenance of the successful status quo, either

academically or behaviorally. It may be a letter grade or a narrative com-

ment on the top of a paper. It may be a positive compliment or a lengthy

discussion. It may be a scowling expression or a thumbs-up sign. John

Hattie (1992) analyzed close to 8,000 studies and concluded that “the most

powerful single modification that enhances achievement is feedback. The

simplest prescription for improving education must be ‘dollops of feed-

back’ ” (p. 9).

Feedback may come from the teacher, other adults, classmates, or

oneself. Eric Jensen (1998) states that, as a general rule of thumb, students

should receive some form of feedback at least once every half-hour dur-

ing lessons. Jensen (2000) also contends that the most effective feedback

is prompt, specific, and multimodal, and comes from differing people

including oneself.

Prompt Feedback
As previously discussed, prompt or immediate feedback is most valu-

able to learners. Letting the student know if he or she is on the right track
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promotes confidence and more successful learning as the student pro-

gresses through the lesson or unit of study. 

■ ■ ■

EXAMPLE: PROMPT FEEDBACK

GRADE 8

Purpose: To provide students with prompt feedback regarding

their opinions, knowledge, or current progress. Whether this feed-

back is formal or informal, from the teacher or from peers, it

directs next steps for the students.

Informal Sample: In an 8th grade literature class, the students

are grouped in literature circles according to student-chosen nov-

els. The student facilitator of one group asks the questions,

“Which aunt does Jacob prefer? Why or what evidence from the

story supports your answer?” Another student answers, “Jacob likes

the plump aunt better, because on page 119 he states . . .” The

facilitator asks the other group members whether they agree or

disagree with the response. The students, without talking, display

either a thumbs-up for agreement, a thumbs-down for disagree-

ment, or a sideways-thumb for partial agreement. Based on this

informal feedback from peers, the answering student may ask

another student for clarification on his or her disagreement. In this

case, the answering student chose a girl showing a sideways-

thumb to explain her thinking. She stated that she agreed that the

character preferred his plump aunt but had very different evi-

dence from the story. The first student reconsidered his evidence

and agreed that the girl’s quotes from the text provided a stronger

argument for the opinion.

Formal Sample: In the same literature class, the teacher required

the students to write responses to particular questions after every

third chapter read in the novels. He always returned these assign-

ments the very next day with not only a numerical score indicated,

but more important for feedback purposes, narrative comments.
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The comments usually consisted of a few positive compliments

regarding each student’s insights or opinions and always included

at least two follow-up questions for the student. These questions

were purposefully designed to provoke high-level thinking (draw-

ing conclusions, making inferences, comparing or contrasting, or

synthesizing information). The students were held accountable for

answering these questions in one of three different ways: They

could choose to write and turn in a response to his questions; they

could set up a miniconference with the teacher to verbally respond

to his questions; or they could discuss his question and their

answers with one of their classmates who was reading the same

novel. The classmate would then initial on a certain form, for

accountability purposes, that the student had indeed completed the

required task. In this example, the student was receiving imme-

diate, valuable feedback from the teacher and even from a peer in

some cases.

■ ■ ■

Specific Feedback

“Good job!” is very nice to hear but gives the student no definitive

information to use in making further learning or work decisions. Feedback

must be very specific to assist the learner in knowing exactly what to keep

doing and what to change. Using rubrics provides teachers with one vehi-

cle for specific feedback correlating precisely to the work completed. When

a rubric is not used, other feedback—whether it be formal or informal, or

written or verbal—should be useful and corrective in nature. It should

notify the student specifically what is being done correctly and what is

being done incorrectly. 

A synthesis study of research findings regarding feedback described in

Classroom Instruction That Works (Marzano, Pickering, & Pollock, 2001)

supplies meaningful and practical information for teachers: Following a for-

mal assessment, such as a written test, simply notifying the student whether

an answer was right or wrong has a negative effect on achievement. Let-

ting the student know what the correct answer was has a moderate effect
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on further achievement. The best form of feedback, with the highest effect

on further achievement, is providing the student with a full explanation 

of accurate and inaccurate answers. Furthermore, requiring the students 

to continue working on the task until they achieve success appears to

improve learning and achievement.

■ ■ ■

EXAMPLE: SPECIFIC FEEDBACK

GRADE 5, MATH UNIT TEST DATA

Purpose: To provide students and parents with specific feedback

that is useful in steering future learning.

Procedures: Fifth grade teacher Mr. Mulvey wanted to ensure his

feedback to students was valuable to them for continued improve-

ment in his math class. Following the first of the three unit tests of

the school year, Mr. Mulvey did not simply return the students’

tests donned with a percentage or letter grade. Rather, in addition

to the overall percentage score, he broke down each student’s

score according to concepts learned during the unit (see Figure

7.3) and gave that information to each individual as well as to his

or her parents. Because Mr. Mulvey’s school had a spiral math cur-

riculum, each concept or topic area came up at least one more

time in each of the next two units during the school year. With the

information provided, each student had an idea of where he or

she may need to spend more time and effort in order to reach

higher overall achievement in math. A simplistic score on the top

of a unit math test would never have driven specific corrections

or focus during the next unit of study. 

■ ■ ■

Multimodal Feedback

Brain-compatible learning research tells us that students should learn

and be assessed using a variety of methods. The good ol’ lecture-and-test
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FIGURE 7.3

Feedback to Students and Parents Regarding Test Scores

Math—Unit One Test Results

Student Name SAMPLE Date 

Category: Score: Class Average:

Overall Score: 72 78
Decimals Only: 56 67

Basic Operations: 90 92
Comparing Decimals: 100 83
Multiplying Decimals: 75 69
Add/Subtract Decimals 1: 50 74
Add/Subtract Decimals 2: 75 55
Decimals & Powers of Ten: 0 59
Story Problems: 50 61

Dear Students and Parents,

Above is a breakdown of the results from the recent Unit One Test. I hope this helps
you identify individual areas of strength and weakness, for each student and for the class
as a whole. Compare your own results to the class averages.

Note:The overall score is for the entire test. The decimals only score tells what per-
cent you received on ONLY problems involving decimals. The estimation section is left
out of this breakdown because it was not a representative sample of that skill.

As you can see, we are, as a class, still weak in some areas, especially multiplying deci-
mals and whole numbers, adding and subtracting decimals, decimals and powers of ten,
and story problem solving. We will continue to work on these skills until we master
them. Extra time spent at home focusing on them will help progress immensely.

Parents, please review these results with your children, do spend extra time (if possi-
ble) focusing on weaker areas, and do contact me with any concerns or questions.Also,
please sign and return this form, so that I know you are aware of how your child is pro-
gressing in math.

Sincerely,

Mr. Mulvey

Parent Signature: Date:



mode does not yield the highest level of knowledge nor the application

of the knowledge or skills. Effective teachers are using multimodal strate-

gies such as hands-on discovery, discussion, experimentation, high-level

thinking and problem solving, activities involving all multiple intelli-

gences, offering choices, authentic learning and assessment, tying learn-

ing to emotions, and collaborative learning for teaching and assessment.

Therefore, feedback on all these strategies for instruction and assessment

should be just as enriched and complex. 

In the “Prompt Feedback” literature class example, you learned about

a teacher who provides feedback through scores, written notes, verbal

comments, and discussion with peers. Each of these methods is bound to

be the most effective for several students in the class, just like different

instructional methods are bound to be better for some students than oth-

ers. Below is a list of multimodal approaches to providing feedback to

students. Try to use at least a few of these ideas each day for your stu-

dents, including additional methods that you may think of as you read this

sample list:

• Smile

• Pat on the back

• Letter grade

• Nod of the head

• Verbal compliments

• Percentage score

• Applause

• Discussion

• Written comments

• Verbal suggestions

• Checklist of 

accomplishments

• Scores/criteria on a rubric

• Token rewards or

consequences

• Written suggestions

• Model the skill

• Verbal correction
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• Turn the classroom lights off

or on 

• View a picture or video

of the work

• Phone call 

• Send an e-mail message

• Ding a bell/buzz a buzzer

• Display a colored flashcard

• Give out or take away play

money

• Rank list of scores

• Goal achievement chart

• Whisper in the ear

• Plus or minus symbol

• High-fives

• Written note

• Peer editing

• Thumbs-up or thumbs-down 



Feedback from a Variety of Sources
The feedback examples listed above need not only come from teach-

ers. Classmates, students from other classes, any adult in the school, par-

ents, community members, standardized testing companies, student teach-

ers, visitors to the school, and central office staff can provide feedback to

students. A student can even provide feedback to himself or herself through

reflection and self-assessment. Daniel Druckman and John Swets (1988)

wrote of study results in Enhancing Human Performance: Issues, Theories,

and Techniques, claiming that peer feedback is actually more influential

than teacher feedback on long-lasting performance. Because the teacher

provides so much feedback, both positive and negative, in the classroom,

it is often perceived by students as repetitive and, therefore, insincere. It is

thought that the approval or disapproval of peers is a stronger reinforcer

for students (Howard, 2000). 

■ ■ ■

EXAMPLE: FEEDBACK FROM PEERS

GRADE 3, STORYTELLING PRESENTATIONS

Purpose: To provide the means for students to give each other

constructive feedback on their work.

Procedures: Mrs. Rintelman teaches a storytelling unit wherein

each student chooses a different book he or she reads many times

over, getting to know the story thoroughly. The students are

taught the art of storytelling, including the use of props, voice

inflection, body movements, and so on. Toward the end of the

unit, each student completes a storytelling presentation for the

class. If chosen as one of the top three storytellers in the class, that

student gives a second presentation for the whole grade level. As

each student tells his or her story, Mrs. Rintelman completes a

written feedback slip, and every student in the class writes one out

as well. Consequently, each student receives feedback from the

teacher as well as from about 20 peers. Mrs. Rintelman spends

time teaching her students what constitutes valuable, constructive
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feedback so the students’ compliment coupons are not simply

written out to say “good job.” Rather, the focus is positive, includ-

ing at least one compliment and one friendly tip for improvement. 

■ ■ ■

The Benefits of Authentic Assessment
Assessment and feedback guide learning when designed and implemented

correctly. Teachers cannot know what to teach next if they don’t know

what has been learned. And without receiving feedback, students don’t

know what they are doing well and what they need to improve. We know

that norm-referenced, standardized tests provide us with comparisons of

achievement that can help schools draw general conclusions about instruc-

tional practices. Typically, standardized assessments treat each student in a

uniform manner, are limited in format, and are quite removed from any

real-world context. In contrast, authentic, alternative assessments treat stu-

dents as unique individuals, are far more brain compatible, and are based

on classroom instruction.

The education system is moving—albeit slowly—away from the

process of using the bell-shaped curve to weed out perceived “weak” stu-

dents who don’t perform well on tests. We are moving into an era in which

we know every student is unique and can contribute in our ever-changing

world. We exchange the idea that some students must fail for the belief

that all students can productively learn. We coach students into attaining

the goals by flat-out telling them what they need to know and then work-

ing like crazy to help them, through brain-compatible instruction and

assessment, until they succeed. In a time when new information is being

discovered and learned at an amazing rate, we understand that requiring

students to memorize all of it is futile. Far more beneficial for the students

and for society as a whole is for them to learn how to be good problem

solvers, to be high-level thinkers, and to work collaboratively with others.

This desired high level of knowledge and skills will only result from

instruction based on a well-planned plethora of authentic assessments and

resulting feedback to students that is prompt, specific, and multimodal,

and that comes from a variety of people.
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Implementing Relevant Brain-Compatible Ideas

Assessment
• Keep in mind that tests are just one form of assessment. Use product-based assess-

ments such as models or presentations in addition to or instead of all written tests.
• Also keep in mind that assessment is not the end of learning but should guide con-

tinued learning.
• Implement a wide range of assessment practices, both formal and informal.
• Match assessments to the instruction and vice versa.
• Consider students’ differing multiple intelligences when designing assessment methods.
• Infuse assessment into daily practices.
• Make assessments as authentic or real-world as possible.
• Try to reserve less than 50 percent of your assessment for proving foundation-level

knowledge. Have the larger, more important half be dedicated to the student syn-
thesizing, evaluating, or applying the new knowledge.

• Promote Chapter 2’s emotional wellness and safe environment principles in assess-
ment situations.

Feedback
• Remember, effective feedback can be either planned or spontaneous in nature.
• Ensure that feedback to students is prompt and specific, and that it comes from sev-

eral different sources.
• Allow for logical, natural feedback to occur for students, from the crash of a paper

airplane model to the applause from peers.
• Make immediate, interactive feedback part of the learning process so students can

avoid learning and practicing something incorrect.



8
Collaboration

THE HUMAN BRAIN IS A SOCIAL BRAIN (SOUSA, 1995). PEOPLE LEARN AND REFLECT

through communication and cooperation with others. Most employers put

a strong emphasis on hiring people who have the skills to get along well

with others and who have experience working collaboratively on teams.

While schools do not typically have courses in cooperation or collabora-

tion the way they have math or reading courses, these are important skills

that educators should teach and model for their students. 

Collaboration, as defined by The American Heritage Dictionary (1982)

simply means “to work together, especially in a joint intellectual effort.”

Many important projects, whether being completed in an elementary

school classroom or in a business’s conference room, depend on collab-

oration to effectively accomplish the task. Human brains like to create and

explore new ideas and then bounce them off someone else. People typi-

cally fear the giant risk of implementing a new idea without at least one

other person helping with it or at least knowing about it. But because

sharing new ideas is risky, effective collaborative groups must have an

atmosphere of support and emotional safety (McGeehan, 1999). 

The education system is one based on people, so it is naturally a

social setting. However, the fact that many people are working together

does not necessarily mean that they are working collaboratively and coop-

eratively. Having a common vision and goals and working collaboratively

toward them creates an effective, beneficial climate for a learning commu-

nity or a school. Teachers and other staff members working successfully

in this type of atmosphere are good role models for their students. Just as

all adults don’t always act cooperatively, children are not born naturally
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cooperative. In fact, humans are born with quite the opposite disposi-

tion—that of being very self-serving in order to have their survival needs

met. When hungry, a baby will not turn in a friendly, cooperative manner

to share his or her bottle. We would never expect this. However, as chil-

dren age and mature, we do expect respectful, cooperative attitudes and

actions. Therefore, somewhere between infancy and young adulthood, chil-

dren need to be taught how to cooperate and collaborate. 

What is the difference between collaborate and cooperate ? Very lit-

tle, officially. The American Heritage Dictionary defines cooperate as “to

work or act together toward a common end or purpose.” In terms of class-

room practices and instructional strategies, I use “collaborative learning”

as a global term describing many types of group work. I use “cooperative

learning” to refer to one type of collaboration—the very specific form of

instructional grouping practices developed by David and Roger Johnson

(1999). Collaborative learning practices, including Johnson and Johnson’s

cooperative learning model, are brain compatible for the following rea-

sons (Caine & Caine, 1994; Ronis, 2000):

• An innate function of the brain is to search for meaning. Collabo-

rative learning provides the brain with the means to explore new infor-

mation, typically in a problem-solving situation. 

• The brain is social and, therefore, likes to learn from others and

with others.

• Working with other people tends to elicit stronger emotional

responses to the work. We’ve learned that emotionally laden information

tends to be remembered by the brain easily and permanently. It could be

concluded, then, that much of the information learned in a group may 

be more effectively remembered.

• The brain likes to contemplate varying viewpoints. Multiple view-

points tend to occur regularly in collaborative learning.

• Working toward a common goal is ingrained in collaborative team-

work. The brain tends to function well with the challenge of a goal, and

students like the feeling of success after reaching a goal.

• The brain can understand a large, general concept while simulta-

neously learning and working with related specific details. Group work is

built on this principle and, therefore, is logical to the brain. The task of

the group is understood and dealt with as a whole, but the individuals are

each contributing different parts.
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• Collaborative groups are designed to be supportive and coopera-

tive by nature; competition and the threat it evokes are not present. We

know the brain functions best in a nonthreatening setting because it can

focus on high-level thinking using its frontal cortex rather than its “reptil-

ian brain” which operates under fight-or-flight conditions.

Collaborative Learning Strategies and Models
In a thriving, successful school, all parties collaborate—teachers, students,

administrators, parents, other staff members, school board members, and

community members. Entire books are devoted to school climate and col-

laboration between adults in organizations. For example, in Building

Shared Responsibility for Student Learning (2001), authors Anne Conze-

mius and Jan O’Neill describe how collaboration is one of three key com-

ponents in a framework for a successful school. Student achievement and

ongoing improvement are the other two components. For our purposes

here, just the topic of student-based collaboration in learning is discussed

through the following strategies or models: 

• Pair and Share 

• Cooperative Learning 

• Group Work Within a School 

• Collaboration Between School and Community 

Pair and Share
It takes only two people to form a group for collaboration. Teachers

pair students for a variety of reasons. It may be to work on a project

together or to have one student tutor another student, or it may be for

purely social reasons like showing a new student around the school. Each

of these examples tends to be preplanned or, at least, somewhat formally

organized. “Pair and Share” is the name of a partner strategy that is typi-

cally less formal and may or may not be preplanned. It is simply the prac-

tice of taking anywhere from 20 seconds to 5 minutes to have students

turn to a classmate and share a bit of information with each other, discuss

their opinions, or ask each other questions. 

This collaboration technique is highly brain compatible for three main

reasons. First, it allows the two students’ social brains to have a minute or
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so to bounce ideas off each other. Second, it provides emotional safety

through trying out an idea or asking a question of just one person rather

than openly taking that risk with an entire class. And third, “pair and

share” can be the vehicle for providing that 2-minute shift in attention that

is necessary after 20 minutes of steady concentration. Examples of suc-

cessful practice of pairing and sharing include the following:

• To review prior knowledge. The teacher partners students to dis-

cuss previously learned information and how it relates to the new concept

being studied.

• To correct mistakes. The teacher partners students to check over

each other’s work. A partner may suggest improvements or reteach a skill

to his or her classmate.

• To provide lesson closure. The teacher partners students so they

can take turns summarizing the overall objective of the lesson, explaining

what they learned, or describing what their favorite parts of the lesson

were.

• To voice an opinion. The teacher partners students to tell each

other about their respective opinions regarding a topic, an answer given

in class, or a favorite part of a story’s plot.

• To try out an answer. The teacher partners students to allow each

to tell his or her guess at an answer and receive feedback from one per-

son prior to raising a hand and announcing it to the whole class.

• To explain a process. The teacher pairs students to have one per-

son talk through his or her thinking process in how a task was accom-

plished. Sometimes students learn more easily from a peer than from a

teacher’s explanations. 

Cooperative Learning
Cooperative learning works on the premise that two heads (or more)

are better than one. In most careers, people need to work cooperatively in

order to develop, make, advertise, and sell a product or service. It is, there-

fore, beneficial for students to learn to operate under similar circumstances

in schools. In Johnson and Johnson’s Cooperative Learning model (1999),

students in small groups of four to six members work toward a mutual

goal. These goals can only be fully attained if and when all group mem-

bers succeed (Ronis, 2000). The atmosphere in these groups is one of team-

work, assistance, and encouragement rather than competition. According to
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David and Roger Johnson (1999), two leaders in the field of cooperative

learning, there are five basic elements in successful implementation of co-

operative learning:

1. Positive Interdependence. The group of students determines a

division of labor, information, and resources among the members. Specific

roles or jobs are assigned that may include facilitator, timekeeper, recorder,

or resource/materials person. Mutual rewards and consequences exist

within the group (the whole group will either sink or swim).

2. Face-to-Face Interaction. The students have structured exchanges

of giving and receiving ideas, summaries, explanations, and assistance.

Everyone contributes and everyone celebrates successes. The idea of syn-

ergy is important; the resulting whole is greater than the sum of its parts.

The success of the group exceeds what individuals could accomplish on

their own.

3. Individual Accountability. One student cannot do all the work

while the remainder of the group gets to reap the rewards. Each member

must be held accountable for contributing his or her fair share—the

teacher must assess not only the achievement of the group but also the

achievement of each individual.

4. Interpersonal and Small Group Skills. Students must learn and

use the necessary skills for effective teamwork. The skills of communica-

tion, leadership, manners, trust, decision making, and conflict resolution

must be taught and monitored by the teacher.

5. Group Processing. The teacher must provide the time and nec-

essary skills for the students to reflect on their performance as a whole

group and as individual members of a team. Effective processing will pro-

vide the group nonthreatening feedback as to how well they function in

carrying out their roles, reaching their intended outcomes, and using their

interpersonal skills.

Group Work Within a School

Although collaboration between students is easiest to facilitate within

one classroom, many schoolwide grouping initiatives and programs are

successfully implemented through the planning, effort, and support of

staff members. Effective collaboration among the adults is a strong pre-

dictor of thriving schoolwide collaboration among students. 
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Grouping students from different grade levels for a project or pro-

gram, like grouping within one classroom, is based on collaborative

efforts toward a specific purpose or shared goal. In advance of the initia-

tive, teachers should teach the students the necessary communication and

group skills required to work cooperatively. This may require particular

focus on interpersonal skills between students of different ages; older stu-

dents may need guidance in understanding the ability levels and social

behaviors of younger students, while younger students may need model-

ing of appropriate behaviors and practice in how to speak assertively to

older students. The goals of group work within an entire school may range

from tutoring activities to sporting competitions. The following example 

is a framework for multi-age student groups in a school whose purpose

could be academic, social, and/or community service.

■ ■ ■

EXAMPLE: S-TEAMS

K– 8 SCHOOL

S-Team stands for Schoolwide Team, with an intentional play on

the word esteem.

Purpose: To have students work collaboratively in multi-age

groups.

Goals: These groups participate in a variety of activities through-

out the school year, including reading to each other, tutoring, hol-

iday parties, mentoring, recess friendships, making projects for

senior citizens, and raising money or supplies for charities.

Organization: In a kindergarten through 8th grade school, two

students from each grade level are assigned to each S-Team.

These 16 students are led by a variety of staff member partici-

pants including grade-level teachers, special education teachers,

specials/allied arts teachers, teachers’ aides, etc. The principal has

no assigned group but roves among all the S-Teams.
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Implementation: S-Teams meet for one to two hours once per

month on a Friday afternoon. The schedule and objectives are

planned in advance at a staff meeting. When the teams meet for

the first time, the team leader facilitates team-building activities,

and the group decides on a team name and some goals, within

certain guidelines. For example, it is predetermined that the

November and December S-Team meetings will have an objective

related to community service. Each different S-Team may decide

what form of community service to do—one team may decide to

collect hats and mittens for the Family Sharing Center, another

may decide to make Christmas ornaments for area businesses.

■ ■ ■

To successfully implement the S-Team program or something similar

to it, the staff must buy into the idea, be willing to plan collaboratively

with other staff members, work with a wide range of students, and believe

this time away from regular classroom lessons and curriculum is valuable

for students. The students are able to benefit from working in relatively

small groups, with one adult and with students from each grade level in

the school. This builds self-esteem for the younger children, who feel

important working with the “big” kids, and also builds the self-esteem of

the older students, who can function as mentors for the younger children.

When the staff is committed to the program, implementing S-Teams is a

fun and rewarding experience for both students and adults.

Collaboration Between School and Community

Whether your school is in a small-town or a large metropolitan area,

the community surrounding your school is important to you, and your

school is important to that community. Community members, both private

citizens and area businesses, want to know the nearby schools are safe

and effective learning centers that will graduate bright, productive young

adults into society and the workforce. Political and communica-

tion issues can arise when the citizens and businesses don’t know what

actually happens in schools and when school personnel don’t recognize

important issues out in the community.
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An open flow of communication can occur between the school and

community through school newsletters, school board meetings, chamber

of commerce memberships, and inviting community members into the

schools for events or to use the physical building. Something as simple as

letting citizens use your school building as a voting site or before and 

after hours for indoor walking, sporting leagues, scouting troops, or week-

end craft fairs can go a long way in establishing positive public relations.

Furthermore, once those community members are in the school, even if it

is just to walk through the hallways or to use the gymnasium, they’ll have

a feel for what your school is all about simply from glancing through

classroom windows or seeing student work samples in the hallways. The

next time you call on one of these citizens’ businesses for a donation of

some sort for your school, they are likely to be more compliant in help-

ing if they have at least been inside the school. The following is a suc-

cessful example of a community-related school initiative that occurs at my

school in Jackson, Wisconsin.

■ ■ ■

EXAMPLE: COMMUNITY READING EVENT

ELEMENTARY SCHOOL MODEL

Background: The West Bend Joint School District includes not

only the 11 schools in West Bend, Wisconsin, but also Jackson

Elementary School in the small, neighboring town of Jackson.

Jackson is a close-knit community of 5,000 people. Because we

are the only public school in Jackson, we are a pretty special

entity there; the students in the school are deemed very important

in the community. The staff at the school believes it is important

for the 480 students to feel connected to and respectful of their

community. We have some typical community links like police

and fire department safety programs. In addition, our student cho-

rus sings at some area businesses during the holidays, and we

send our monthly school newsletter to our business partners.

However, none of these practices actually pulled community mem-

bers into our school to allow them to see our fabulous students
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and staff hard at work doing what they do day in and day out.

Consequently, we began our Community Reading Event. 

Purpose: To allow students to meet community members and to

allow community members the opportunity to experience being

in a classroom reading to students.

Organization: The event is held for about 45 minutes just after

the lunch hour one day during American Education Week. An

invitation is sent to business leaders, community service workers,

school district central office administrators, school board mem-

bers, and local politicians. At least one community member reads

a book in each of the 22 homeroom classes in the school. The

school provides age-appropriate books to choose from, or the

guest is welcome to bring his or her own favorite children’s book

to read. He or she may also request a particular grade level or

classroom. Following the story, there is typically discussion about

the community member’s job, what he or she remembers about

school, and so on.

Implementation: The community members arrive and gather in

one meeting room in the school. They may choose their books, if

they haven’t brought one along. The principal welcomes them

and assigns a teachers’ aide to escort the readers to their assigned

classrooms. After less than 30 minutes in the classroom, the com-

munity members return to the original meeting room for cookies,

coffee, and the chance to mingle a bit. They are thanked by the

principal for their attendance and each year they all leave smiling,

asking to be invited back the next year.

■ ■ ■

To date, Jackson School has hosted two Community Reading Events.

Both were quite successful, with a good representation of community mem-

bers attending, such as the village president, a UPS driver, the local gro-

cery cashier, the school board president, doctors, garden center workers, a
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firefighter, the chief of police, and the school district’s curriculum director.

Students love being read to in the first place. But when the story is read

by their own dentist or the person who bags their groceries at the store,

it is a pretty “cool” experience. The students also get to hear firsthand

about their reader’s job and have the opportunity to ask questions of him

or her. 

The community members also love the opportunity to take an extra

long lunch break and spend the time with children. Each person who

attended the first year wanted to come back the second year. At the end

of the event this past November, they again wanted assurance that they

would be invited back next year. As an observer in the meeting room with

these 25 or more community members, I saw adults who were happy to

be briefly working with children as well as having a good time building

camaraderie with each other.

Effective Collaboration
Effective collaboration, within a classroom or a whole-school setting,

requires more than plunking a few students together at a table. First, stu-

dents must be taught appropriate social and communication skills for

partner or group work. In formal work teams, such as in Johnson and

Johnson’s cooperative learning model, students must be taught and then

practice each of the different team roles they will hold during the work

time. These roles may include facilitator, timekeeper, recorder, and

resource/materials person. Even in less formal or impromptu groupings,

such as in a pair and share model, the students still require prompting and

practice in attentive listening and providing meaningful feedback to their

partners. Teachers’ time and effort allocated to collaboration training for

students at the beginning of a school year pays off in efficient, coopera-

tive teamwork throughout the rest of the school year.

In addition to learning how to function collaboratively in a group, the

students need to know why they are working together. Without a clearly

defined goal or common purpose for the group, the teacher essentially

has a party on his or her hands. A party is a gathering of people who want

to have fun socializing—I guarantee students will do this. Collaborative

teamwork occurs when the group has a goal to reach and is cooperatively
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striving to accomplish the tasks at hand in order to achieve success with

the goal—students will do this, too, as long as they know the purpose and

the expectations for the work.

We know the human brain likes to work collaboratively with other

brains. Involving students in group work may take many forms, including

the five discussed in this chapter. These types of group work may have

very similar or very different purposes, they may involve two students or

all students of a school, and they may be formally or informally planned.

Regardless of the differences between types of collaborative learning,

each model does include two or more students working together to

achieve a goal. Synergy is a powerful byproduct of successful collabora-

tion and teamwork—the whole is worth more than the sum of its parts.

In other words, the knowledge gained or the product created by students

working collaboratively in a group is bound to be of higher quality than

if each student worked separately to complete the work.

In each model, students have the opportunity to learn from each other.

Each student in a group has unique talents, knowledge, and skills to share.

Students enjoy learning from other students. And beyond simply being

enjoyable, it is effective for learning because, as the saying goes, to teach

is to learn twice. When students can share their own knowledge and skills

with others, not only do the “receivers” gain because they learn something

new, but the student who is acting as the teacher will solidify his or her

knowledge teaching it to others. When I taught 3rd grade, for example, I

had to really know the rainforest well in order to teach that unit to my stu-

dents. I knew more about it than anyone else in that classroom. Why

should the teacher always get to know every topic of the curriculum the

best? I want my students to know more than I know. Maybe teachers

should let the students really get to know a topic well and then, through

collaborative group work, pass that knowledge on to everyone else.
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Implementing Relevant Brain-Compatible Ideas

Pair and Share
• Make sure there is a predetermined goal or purpose for the work.
• Partner students frequently, even if just for a two-minute “check-in” on each other’s

ideas.
• Develop quick ways to determine students’ partners, sometimes letting them

choose, sometimes with the teacher choosing, and sometimes using random
assignment.

• Teach students active listening skills.
• Use pair and share to alleviate student stress in risking an answer in front of the

entire class.

Cooperative Learning
• Make sure there is a predetermined goal or purpose for the work.
• Implement particularly for experiments, projects, and group problem-solving situations.
• Train students, in advance, how to function within each role in the group.
• Require that every student carry his or her fair load of the work through individual

accountability measures.
• Foster teamwork, not competition.

Group Work Within a School
• Make sure there is a predetermined goal or purpose for the work.
• Remember that staff members’ attitudes are the models for students’ attitudes.
• Establish ownership and/or buy-in with schoolwide initiatives.
• Involve students in making some appropriate choices within the framework of group

initiatives.
• Teach and model collaboration for students.
• Build student self-esteem through multi-age programs.

Collaboration Between School and Community
• Make sure there is a predetermined goal or purpose for the work.
• Involve students in the community and involve community members in the school.
• Give plenty of notice for events/activities and follow up with thank-you cards.
• Show students the importance of the community they live in.
• Show community members what terrific, hardworking students are being developed

in your school.
• Plan events that are fun and then smile all the way through them—a smile goes a

mile in terms of “P.R.”



9
Leadership Strategies to Promote

Brain-Compatible Learning

IN EDUCATION, CHANGE DOES NOT HAPPEN OVERNIGHT. ONE TEACHER CAN MAKE

a significant difference in the education of his or her students by imple-

menting brain-compatible instructional strategies. However, this teacher

must also realize that it will take time to try one or two strategies, assess

how they work, make revisions as needed, and try them out again. Once

the first couple of strategies have become part of a successful routine, 

he or she may be ready to try implementing another new idea. It may 

take years before strategies are implemented from all of the seven brain-

compatible fundamentals outlined in this book; this is to be expected. Fur-

thermore, if the hope is to develop a brain-compatible learning environ-

ment throughout a whole school, the staff will not only need time,

training, and resources, but also effective leadership to guide the change

process.

What is leadership? Over time, a wide array of people have defined

leadership. Academics, sports fans, politicians, educators, and stockhold-

ers all have theories about what constitutes a leader. Bernard Bass (1981)

lists the characteristics that differentiate leaders from followers as “a strong

drive for responsibility and task completion, vigor and persistence in pur-

suit of goals . . . originality in problem solving . . . sense of personal iden-

tity, willingness to tolerate frustration and delay, the ability to influence

other persons’ behavior” (McEwan, 1994). Most contemporary researchers,

however, have found it more useful to describe what effective leaders

actually do rather than what personal traits they have.
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Also common to current literature defining leadership is the descrip-

tion of leaders assessing each situation and adjusting their behaviors

according to the complexity of the task or goal as well as the composition

of the group being led. Many of the general leadership definitions, char-

acteristics, and practices apply in the educational arena. However, educa-

tional leadership has some unique principles as well. In order to promote

innovation within a school—brain-compatible strategies, for example—

the principal, or possibly a different staff member, must be an instructional

leader and be aware of stages and reactions involved in the change

process.

Instructional Leadership
An instructional leader has the responsibility and privilege to serve as a

role model for both the students and staff in a school. For this reason, the

leader should live and breathe excitement for learning. The instructional

leader should also be a learning expert. This entails keeping abreast of the

most recent brain research and all of its implications for learning and

teaching. This leader must also be aware of the teaching practices being

used in every classroom in the school. Obviously, many of the practices

that teachers have used for decades remain very effective today. On the

other hand, we now have more thorough insights into the biology of

learning through medical advances and the current brain research. The

challenge for a leader in a school becomes not only to gain the most 

up-to-date knowledge regarding learning, but also to ensure that faculty

members learn and use that knowledge as well.

A successful instructional leader has the ability to motivate teachers and

the intelligence and knowledge required to effectively guide their teaching

practices to heighten student learning. “The message from effective instruc-

tional leaders is that anyone can be an instructional leader if he or she: has

vision; has the knowledge base; is willing to take risks; is willing to put in

long hours; is willing to change and grow constantly; thrives on change and

ambiguity; and can empower others” (McEwan, 1994, p. 13). 

Appropriately, the principal is typically considered to be an instruc-

tional leader of a school. However, new instructional innovations certainly

do not always stem from the principal. Other staff members can indeed

be instructional leaders who initiate change in a school. Be it the prin-

cipal, or another staff member, or a team of change agents, a leader is
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always teaching. He, she, or they are the leaders who model their values

and goals through decisions, responses, and behaviors; these leaders must

walk the talk. In addition to serving as a role model in implementing new

initiatives, Smith and Andrews (1989) describe a school’s instructional leader

as one who

• provides the necessary resources so the academic goals can be

achieved;

• possesses the current knowledge and skill in curriculum, assess-

ment, and instructional practices so that the teachers’ interactions with the

principal lead to improved instruction;

• is a skilled communicator with students, school staff, parents, com-

munity members, media, central office personnel, and fellow administra-

tors; and

• acts as a visionary who motivates and facilitates improvement. 

In the most effective schools, instructional leadership is a team effort

and does not depend solely on the principal. Every school has many com-

mitted, competent teachers who need to be tapped as decision makers

and guides. The overall goal is for the principal to become the leader of

the leaders in a school (Sergiovanni, 1995). Through shared values and

leadership, more staff members will take an active role in building qual-

ity within the school. This feeling of ownership of improvement and

excellence is extremely powerful in achieving successful change.

Change Process
According to Jane Rasp McGeehan (1999), “Leaders of significant change

in education enjoy the sweet rewards of success—renewed teachers and

staff, students eager to learn, and supportive community members.” Great

educational leaders set high standards for all people involved in the

school while continuously striving for improvement. More often than not,

making meaningful improvements in a school involves significant change.

Leading people through a change process is both difficult and rewarding.

If change is fostered incorrectly by a leader, it can be an adversarial,

exhausting battle. If facilitated correctly, change can be a collaborative,

exhilarating, and gratifying journey.

Hard work and lots of time will always be part of an effective change

process. If change seems too easy, it probably isn’t a true, enduring change.
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Some of the literature on school change assumes that adoption is the same

as implementation. Adoption of an innovation is easy. It’s the implemen-

tation that takes the time and effort. And even successful implementa-

tion of a change in a school setting is not enough. In order for lasting

improvement to occur, the implementation must be sustained over a long

period of time to become part of the ordinary life in the school commu-

nity (Sergiovanni, 1995). Several recommendations have been provided

from a variety of researchers, businesspeople, and educators on how to be

successful initiating and facilitating a significant systemic change. 

First, within the school setting, the principal cannot institute a change

alone. It is far more effective to consider the principal as the leader of the

change-facilitating team. A second level of change facilitators is usually

identified as the researchers. These people typically are lead teachers,

department chairpersons, and resource teachers. And a third level of facil-

itators is typically a group of teachers who could be called pioneers. These

people serve the change process primarily by modeling the use of the

new practices, disseminating information to others, and providing support

to the other pioneers (Sergiovanni, 1995). An effective leader of change

values taking risks, recognizes grassroots movements toward improve-

ment, and promotes teamwork with shared decision making.

A school will progress through several phases during any major

change. The leader needs to help teachers face the fact that institutional-

izing a major change will take approximately five years, with ups and

downs along the way. During these years, the staff will move through

eight predictable phases of the change process (see Figure 9.1). In order

to effectively facilitate change, it’s necessary for the leader to not only per-

sonally be aware of the eight phases of change and work within them, but

also to teach the staff what is entailed in the change process (Myrah &

Erlauer, 1999a).

While progressing through the stages of change, staff should realize

that these phases, although linear, may contain chaotic times. This chaos

is okay. For it is through some of the most disorganized, upsetting cir-

cumstances that the most creative solutions and ideas are discovered.

Sadly, what occurs all too frequently in organizations is that people give

up too early. As seen in Figure 9.1, as change is initiated, interest and

effort are sparked. Shortly after that, however, people will naturally

become skeptical; rewards and success are not reaped immediately, so
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frustration sets in. At this same time, external chaos is usually occurring as

well; people are threatened by change, so some will refuse to participate

and will resent that resources are being poured into a new initiative with-

out proof of long-lasting results. It can be very easy to abandon the ini-

tiative when the organization reaches that dip or valley stage. This is a cru-

cial time for the educational leader or leaders to step up the support by

distributing more monetary resources, time, training, and commendations

for effort to rekindle the commitment in the new practices. Just on the

other side of that dip stage is the upward momentum toward achieve-

ment, success, and true adoption of the initiative.

Finally, merely understanding change theory will not result in a true,

productive change in a school system. A firm, detailed vision statement 

is also necessary. Only when the school’s policies, procedures, struc-

ture, and practices totally support the organization’s vision will strategic
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FIGURE 9.1

Eight Phases of Change

Adapted from Tools for Change Workshops, by R. Champion, 1993, Oxford, OH: National Staff Development
Council.
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alignment be in place (Schwahn & Spady, 1998; Senge, 1994). As a result

of working with hundreds of school districts, Schwahn and Spady (1998)

have identified five reasons why change initiatives fail and five corre-

sponding change rules to facilitate productive change (see Figure 9.2).

Five-Year Plan to Steer a School Toward 
Brain-Compatible Learning

Steering a school in the direction of brain-compatible instruction is not a

quick trip but rather a long journey. It will require careful planning and
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Change Reasons and Rules

Five Reasons Five Rules 
Change Did Not Work for Successful Change

1. Your purpose wasn’t compelling
enough—the staff didn’t own it and
couldn’t state it in their own words
from memory.

2. You didn’t develop it correctly—all the
stakeholders were not involved.

3. You didn’t start using it immediately—
the values, mission, and beliefs didn’t
become part of all decisions and
actions.

4. You didn’t align the people—some
personnel treated the strategic plan as
optional rather than the way we all
proceed.

5. You didn’t align your organization—the
system didn’t change according to the
new vision but remained status quo.

Adapted from “Why Change Doesn’t Happen and How to Make Sure It Does,” by C. Schwahn and W. Spady,
1998, Educational Leadership, 55(7), p. 45–47.

1. People need a compelling reason
to change.

2. People need to have ownership in
the change.

3. People need to see that their
leaders are serious about change.

4. People need to have a concrete
picture of what the change will
look like for them personally.

5. People need organizational support
for the change.



execution. Within a five-year change process toward brain-compatible

learning, the principal can expect to see particular tendencies each year.

The principal, and the other instructional leaders, must manage those ten-

dencies openly and supportively. While each school’s path will be differ-

ent, most leaders can expect to move through the journey in this general

fashion (McGeehan, 1999; Myrah & Erlauer, 1999b).

Year One
The school has a reason to change and embarks on the journey.

Training begins and leaders emerge. Along with some superficial imple-

mentation, some saboteurs also arise. The principal should take time to

build trust and develop a shared vision. Change theory should be part of

the training for staff so they understand the phases they will go through

individually and as a school. Leaders should be providing resources,

offering support for taking risks, and promoting respect and teamwork

while the school is in the first stages of trial implementation.

Year Two
Teachers beyond just the instructional leaders and “pioneers” ask for

more information and training on brain-compatible teaching strategies.

Rather than sending more individuals off to brain-based learning seminars,

at this point it may be most cost efficient to bring an expert to your school.

Bringing an expert to your school also guarantees that all staff members

are privy to the same information. When a critical mass of teachers moves

forward learning about brain-based practices, this creates great energy

within the school. Other district personnel, parents, and/or community

members realize something new is occurring. This “outside” interest has

the potential to be controversial and confrontational. Toward the end of

this second year, the change dip or loss of focus is typical. The change

leaders must continue to be cheerleaders for the cause. Communication

with other district personnel and parents should be frequent and forthright

to inform and even to elicit help. However, the principal and other

instructional leaders must also accept controversy as a part of change.

Restating the vision and nurturing pride in the hard work helps move the

staff out of that dip or valley stage when the temptation is high to simply

revert to old ways.
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Year Three
A feeling of commitment is renewed. A strong need for more resources

and time to further implement practices becomes apparent. Shared lead-

ership becomes the norm as teachers look to each other for additional

ideas. The principal should take advantage of this upbeat time to marshal

district support for increased time and additional resources to continue the

drive forward toward total implementation of brain-compatible learning.

Now that the vast majority of teachers are using brain-based learning

strategies in their classrooms, begin collecting data for comparison pur-

poses of improved student achievement and performance. Encourage vis-

itors to spend time in the school observing the positive changes; this helps

the staff to feel pride and celebration. 

Year Four
Staff members feel like experts in teaching with brain-compatible

strategies and want to assess the practices occurring in classrooms. They

need to begin assessing student achievement data. Some staff will be

ready to delve even deeper into the ever-expanding brain research and

may form small study groups. The principal needs to provide for that

higher level of training. These teachers may become the resident experts

and trainers of trainers for new staff joining the school. In year four it

becomes important to thoroughly implement assessment and reflection

processes and to share the resulting information with all the stakeholders.

Although improved student achievement is seen, a few holdouts on the

staff make cynical or negative comments. These folks may never change.

This is okay as long as the leaders do not let the negative few spoil the

enthusiasm and progress of all the others. It may be time to counsel a neg-

ative teacher into making the choice to either come on board or jump ship

to a different building.

Year Five
The brain-compatible instructional strategies are institutionalized; they

are simply the way things are done now. Through studying the results of

assessment, reflecting and upgrading of practices will occur for continued

improvement. Networking with other schools and making formal presen-

tations to share knowledge and ideas are recommended. The time has
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come when the principal and other leaders are doing less instructional

leadership and more service, support, and facilitation to keep the good

things going. This leadership team will want to document the practices

and related student achievement to share with others, including the school

board and community members. These instructional leaders may even be

ready to discover a new initiative to complement the successful practices

in place.

Team Leadership 
Involving others in the change process, working through the systemic

phases and individual concerns, and aligning the goals, people, and struc-

tures while holding the guiding vision as the goal is the way to facilitate

long-lasting improvement in a school. The change process is not always led

solely by the school principal. In fact, the most effective changes are typi-

cally led by a team of leaders. This team should be enthused, confident,

and knowledgeable about the new practices, in this case brain-compatible

learning. As instructional leaders, the team members should be visionary,

hard working, and resourceful. They should also be risk-takers and effec-

tive communicators. It is important for these leaders to understand the

stages of change a school will progress through and be able to help others

work through each of those stages. They themselves must persevere through

the obstacles and difficult times along the journey while, at the same time,

serving as role models and cheerleaders for the rest of the staff. Over the

years, these instructional leaders will be valued and trusted if they offer the

staff the necessary support and resources. And, as leaders, it would be help-

ful for them to keep in mind as improvement occurs that to give credit is

much more powerful in the long run than to take all the credit.

Brain-Compatible Instruction in Context
Students today deserve an outstanding education based on current brain

research. This is not meant to suggest that everything teachers and schools

have done in the past is wrong, but rather that we have new information,

based on the actual biology of the brain’s learning, that can improve edu-

cation. Reaching the point of having consistent brain-compatible instruction
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within a school certainly involves more than a one-shot teacher inser-

vice training on strategies. It involves progressing through a long change

process led by knowledgeable, visionary, motivating instructional leaders.

A thorough understanding of the change process and exemplary instruc-

tional leadership skills will dramatically strengthen the likelihood of the

brain-compatible practices being implemented correctly and permanently.

Brain-compatible instructional strategies work because they are based

on research, match common sense, and involve teaching the way students

learn. Brain-compatible learning is not a trendy educational fad like all

those that have come and gone over the years. Rather, brain-based learn-

ing should free educators from those waxing and waning trends; if a new

teaching practice or strategy does not match how the brain learns, it

should be dismissed. When many of us were trained to be teachers, we

heard and read about how to teach but not much about how students

truly learn. Fortunately, many of those teaching strategies we learned in

college are effective with students. Today, after a couple of decades of

medical advances and, consequently, remarkable discoveries about the

brain, teachers can learn why all those tried-and-true methods have

worked with our students. Even more exciting is the fact that we can dis-

cover many new brain-compatible instructional strategies that will help

our students learn more successfully than ever before.
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chunking information, 55
circadian rhythms, 89, 90
classroom

behavioral expectations for students 
within, 31–34

behavior in, improving, 15–16
collaboration within, 137–139
decision-making in, 71
decorating, 109–110
environment of, teachers and, 20–38
movement in, 47–49
posting scores in, and stress, 18–19
sense of community in, 21–23
smell of, 110–111

Classroom Instruction that Works (Marzano,
Pickering, Pollock), 82, 128

classroom management plan, 32, 33f
classroom rules, 31–34
clock-sheet, 23
coaches

vs. teachers, 28–29
teachers as, 121–123

collaboration, 135–146
within classroom, 137–139
vs. cooperation, 136
definition of, 135
effective, 144–145
importance of, 135
within school, 139–141
between school and community, 

141–144
strategies of, 137–144

color, and memory, 110
community

collaboration between school and, 
141–144

sense of, 21–28
within classroom, 21–23
within school, 23–28

community reading event, 142–143
community service project, 24–25
complex questions, problem solving with,

102
concept, new. See new concepts, learning

Concern-Based Adoption Model, 3, 3f
consequences for breaking classroom rules,

32
content

demonstrating immediate and future 
use of, 54–58

relevant, 53–58
Conzemius, Anne, 137
cooperation, 138–139

vs. collaboration, 136
definition of, 136

cooperative group assignment, 66–67
cortex, 9–11, 12–13, 59, 85
cortisol, 17, 103
counting, movement and, 47–48
cross-grade-level relationships, 25–26
current events, problem solving with,

100–101

decision making, involving students in, 70–73
decorating classrooms, 109–110
dehydration, 43
dendrites, 11, 13, 42, 97
desert research project, 59–60
differentiating assessment, 68–69
directions, wording, 54
discovery learning, 54, 57, 98
downtime for learning

within day, 89–91, 111
within lesson, 91–95

drawing responses, 70
Druckman, Daniel, 132

elves, answers from (project), 25–26
emotional arousal, 13
emotional intelligence, 13–16
Emotional Intelligence (Goleman), 13
emotional quotient (EQ), 13–14
emotional safety, 19–38, 138
emotional wellness, 21
endorphins, 103
Enhancing Human Performance: Issues,

Theories, and Techniques (Druckman and
Swets), 132

enrichment for brain, 97–112
through music, 103–109
through physical environment, 109–111
through problem solving, 97–102

environment
emotional, creating safe, 19–38
physical, enrichment for brain through, 

109–111
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epinephrine, 103
EQ. See emotional quotient
exercise, 45–50
expectations for students, 28–36

academic, 28–31
behavioral, 31–36

within classroom, 31–34
within school, 34–36

Falvo v. Owassa Independent School District,
19

Family Educational Rights and Privacy Act
(FERPA), 19

fear, and stress, 17
feedback, 113, 123–133

formal, 127
informal, 127
multi-modal, 129–131
from peers, 132–133
prompt, 126–128
specific, 128–129, 130f

FERPA. See Family Educational Rights and
Privacy Act

field trips, 56
Fogarty, Robin, 82
forebrain, 9, 10f
foreign language development, 88–89
formal assessment, 118–121, 120f
formal feedback, 127
friendship skills, developing, 14–15
frontal lobes, 10, 85
Fullan, Michael, 3

game, problem solving with, 101
Gardner, Howard, 63
Glass, Philip, 103
Glasser, William, 67
global issues, problem solving with, 98–100
Goleman, Daniel, 13–14
“Gonna Fly Now” (song), 28
Graphic Communications career assignment,

29–31
grouping information, 55
grouping students, 22–23
group learning, 66–67
group processing, 139
group skills, 139
group work, 139–141
guidance counselor

helping students dealing with stress, 17
helping students developing 

relationship skills, 14–15

hat and mitten trees, 24–25
Hattie, John, 126
Hautzig, Deborah, 105
“helping hands,” 79, 79f
high-level thinking skills, 98, 101, 102
hippocampus, 9, 13, 17
Holcomb, Henry, 81
hypothalamus, 9, 12, 16

immediate feedback, 126–128
informal assessment, 117–118
informal feedback, 127
innovation, adoption of, 2, 150
inspiration, songs for, 105
instructional leadership, 148–149
instructional strategies, interesting, 54
instructional tips for teachers, 83–84
intelligence, emotional, 13–16
intelligence quotient (IQ), 13
intelligences, multiple, 63–64, 65f–66f
interesting instructional strategies, 54
interpersonal intelligence, 63, 65f
intrapersonal intelligence, 63, 66f
IQ. See intelligence quotient

Jackson Elementary School
behavior incentive program in, 35–36
Celebration Assembly in, 26–28, 35, 36
community reading event at, 142–143

Jaguar Superstar Incentive Program, 35–36
Jensen, Eric, 97, 126
Joel, Billy, 107–108
Johnson, David, 136, 138, 139
Johnson, Roger, 136, 138, 139
journal writing, 68

“Know-Want to know-Learned” (KWL)
chart, 58

“Know-Want to know-Learned-Use” (KWLU)
chart, 58

Lamb, Gary, 104
language, foreign, 88–89
leadership, 147–156

and change process, 149–152
definition of, 147
instructional, 148–149
team, 155

learning
active, 54, 57
celebrating, 26–28
choices in, 63–67, 65f–66f
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learning (continued)
collaborative, 136, 137–144
controlled by students, 59
controlled by teachers, 59
cooperative, 136, 138–139
discovery, 54, 57, 98
downtime for

within day, 89–91, 111
within lesson, 91–95

group, 66–67
opportune time periods for, 85–95

within person’s lifespan, 86–89, 87f
within student’s day, 89–91
within teacher’s lesson, 91–95

time for, 82, 85–95
learning windows, 86
lethargy, 43
letters to Santa (project), 25–26
limbic system, 9, 12, 59, 111
linguistic intelligence, 63, 65f
lobes, 10–11
location of instruction, change of, 49
logical-mathematical intelligence, 63, 64, 65f
long-term memory, 9, 12–13, 45, 63, 81–82
lullabies, 103
lunch period, 72–73
Lupien, Sonya, 17

Marzano, Robert, 82
math class

informal assessment during, 117–118
movement in, 47–48

mathematical intelligence, 63, 64, 65f
math test, specific feedback to, 129, 130f
McGeehan, Jane Rasp, 149
The Measurement of Knowledge Worker

Fatigue (Okogbaa and Shell), 76
memory, 9, 12–13

chunking and, 55
color and, 110
increasing, 49
long-term, 9, 12–13, 45, 63, 81–82
music and, 103, 106–108
networking and, 55–56
short-term, 13, 45, 81
sleep and, 45
stress and, 17
working, 13

Mission Impossible (film), theme from, 105
model bridges, 57
motivation, using student choices for, 73–74
motor skills, 9

movement, 45–50
“Mozart Effect,” 108–109
multi-modal feedback, 129–131
multiple intelligences theory, 63–64, 65f–66f
“Multiplication Rap” (song), 107
music

for brain arousal, 103–105
as carrier, 106–108
enrichment for brain through, 103–109
as primer, 108–109

musical intelligence, 63, 64, 65f

naturalist intelligence, 63, 66f
Nature Neuroscience (journal), 17
neocortex. See cortex
networking information, 55–56
neurons, 11, 13, 55
neurotransmitters, 103
new concepts, learning, 81–83

opportune time periods for, 85–95
within person’s lifespan, 86–89, 87f
within student’s day, 89–91
within teacher’s lesson, 91–95

The Nutcracker Ballet (Hautzig), 105
“Nutcracker Suite” (Tchaikovsky), 105

occipital lobes, 10–11, 85
O’Neill, Jan, 137
opportune time periods for learning, 85–95

within person’s lifespan, 86–89, 87f
within student’s day, 89–91
within teacher’s lesson, 91–95

organizational tips for teachers, 83–84
other-awareness, 14, 15–16
Owassa Independent School District, Falvo

v., 19
oxygen, 42–43

“pair and share,” 137–138
parietal lobes, 11
peers, feedback from, 132–133
PET. See Positive Emission Tomography
phone numbers, students memorizing,

106–107
physical environment, enrichment for brain

through, 109–111
physical exercise, 45–50
Pickering, Debra, 82
Pollock, Jane, 82
pond-forming methods, 66–67
Positive Emission Tomography (PET), 86
practice, 82
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presentations
formal assessment through, 119–121
research projects, 61–62
storytelling, 132–133

principal
as change facilitator, 150
as instructional leader, 148–149

problem solving
with complex questions, 102
with current events, 100–101
enrichment for brain through, 97–102
with gamelike activity, 101
with global issues, 98–100

project-based learning, 59–62
prompt feedback, 126–128
protein, 41–42

questions, complex, problem solving with, 102
quiz, improving achievement on, 50

rainforest destruction, brainstorming on,
99–100

rapport
between classmates, 22–23
between teachers and students, 37–38

RAS. See reticular activating system
Rauscher, Frances, 108
reading comprehension, 68–69
reading event, community, 142–143
re-explanation, 84–85
referral slip, 16
reflection

importance of, 82
20-2-20 rule for, 84–85

relationship management, 14
relationship skills, developing, 14–15
relaxing effect of music, 103, 104–105
relevant content, 53–58
repetitive rhythms, 103
reptilian brain, 7–9, 137
research projects

formal assessment through, 119–121
student choice for, 59–62

reticular activating system (RAS), 7–9
reviewing, 57–58, 84–85
Rocky (film), theme from, 28, 105
Ronis, Diane, 119
rubric, 29–31, 121–123, 124f–125f
rules, classroom, establishing, 31–34

safe environment, creating, 19–38
Salovey, Peter, 14

Santa, letters to (project), 25–26
school

behavioral expectations for students 
within, 34–36

collaboration between community and, 
141–144

collaboration within, 139–141
decision-making in, 71–73
five-year plan for brain-compatible, 

152–155
sense of community within, 23–28

scores, posting, and stress, 18–19
second language, 88–89
self-awareness, 14, 15–16
self-esteem, 21, 64
self-management, 14, 15–16, 32
self-motivation, 14
senior citizens, children helping, 25
sense of community. See community, sense

of sense of smell, 8–9
September 11, 2001, brainstorming on,

100–101
serotonin, 42
short-term memory, 13, 45, 81
sleep, 45
smell

of classroom, 110–111
sense of, 8–9

snacks, 41
social studies research presentation, 119–121
song(s)

alphabet, 103, 109
for celebration, 28
for inspiration, 105
for memory, 107–108
for relaxation, 104–105

spatial intelligence, 63, 65f
specific feedback, 128–129, 130f
spinal cord, 7
standardized tests, 114–116
standing, 48–49
S-Teams, 140–141
Stiggins, Richard, 114
storytelling presentations, 132–133
stress, 16–19

caused by posting scores, 18–19
dehydration and, 43
fear and, 17
physiological effects of, 16, 17f
teachers decreasing, 17, 20f
teachers increasing, 18–19, 20f

stretching, 48
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student council, 71–73
students

calling on, 80
choices of

for assessment, 67–70
in decision making, 70–73
in learning, 63–67
for motivation, 73–74
for research projects, 59–62
value of, 59

creating safe environment for, 19–38
developing relationship skills, 14–15
expectations for, 28–36
giving feedback to each other, 132–133
improving classroom behavior of, 15–16
liking teachers, 36–38
music calming, 104–105
music helping memory of, 106–108
music inspiring, 105
paying attention, length of time for, 76–80
stress in, 16–19

Superstar Awards, 35–36
Swets, John, 132
synapses, 11, 13, 42, 86
synthesis, 83

“Takin’ Care of Business” (song), 28, 105
task, time on, 76–80
Taylor, Roger, 107
teacher-principal classroom management

worksheet, 32, 33f
teachers

behaviors of, 36–38, 39f
calling on students, 80
as change facilitators, 150
and classroom environment, 20–38
as coaches, 121–123
vs. coaches, 28–29
concerns of, related to change, 3, 3f
demonstrating immediate and future 

use of content, 54–58
developing sense of community, 21–28
expectations of

academic, 28–31
behavioral, 31–36
for time on task, 76

helping children dealing with stress, 17
involving students in decision making, 

70–73
organizational and instructional tips for, 

83–84
posting scores in classroom, 18–19

teachers (continued)
traditional teaching method of, 29, 121
understanding learning process, 2
using interesting instructional strategies,

54
using student choices, 59–74
voice of, 54

teaching styles, 54
team leadership, 155
teamwork. See also collaboration

developing, 21–28
within school, 139–141

temporal lobes, 11
terrorist attack of September 11, 2001,

brainstorming on, 100–101
testing

budgeting time during, 116
music for calming students during, 

104–105
standardized, 114–116
student choices for, 67–70

textbooks, 56
thalamus, 9, 12
“That’s the Way (I Like It)” (song), 28
thinking skills, 98, 101, 102
“think sheet,” 15–16
time, 75–96

budgeting during tests, 116
for learning, 82, 85–95
need for more, 80–85
on task, 76–80

20-2-20 rule for reflection, 84–85

verbal intelligence, 63, 65f
verbal responses, 68, 69, 70
voice of teacher, 54

water, 43–44
water bottles, 43–44
“We Didn’t Start the Fire” (song), 107–108
wellness, emotional, 21
Wernicke’s Area, 11
whiteboards, 110
Wilson, Glenn, 103
windows, learning, 86
wording directions, 54
working memory, 13
“writing helping hands,” 79, 79f
writing project, 77–80
writing rubric, 123, 124f–125f
written responses, 68, 69, 70

yawning, 42–43
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At the time of publication, the following ASCD resources were available; for the
most up-to-date information about ASCD resources, go to http://www.ascd.org.
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Brains and Education: A Partnership for Life by Marian Diamond (#299231)
The Brain and Leadership by Bonnie Benesh (#299301)
Building Brain-Based Schools by Barry Raebeck (#299089)

Multimedia
The Human Brain Professional Inquiry Kit by Bonnie Benesh (#999003)

Networks
Visit the ASCD Web site (http://www.ascd.org) and search for “networks” for
information about professional educators who have formed groups around vari-
ous topics, including “Brain-Based Compatible Learning.” Look in the “Network
Directory” for current facilitators’ addresses and phone numbers.
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Go to ASCD’s home page (http://www.ascd.org) and click on “professional
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ASCD Professional Development Online Courses: The Brain and Memory and

Learning Strategies
ASCD Online Tutorials: The Brain and Learning
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Educational Leadership, November 1998, “How the Brain Learns” (#198261)
Brain-Based Learning Electronic Topic Pack (#197194E)
Brain Matters: Translating Research into Classroom Practice by Patricia Wolfe

(#101004)
Education on the Edge of Possibility by Geoffrey Caine and Renate Nummela

Caine (#197021)
Teaching with the Brain in Mind by Eric Jensen (#198019)
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The Brain and Learning Series (#498062) 
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The Brain and Reading Series (3 videos) (#499207)

For more information, visit us on the World Wide Web (http://www.ascd.org),
send an e-mail message to member@ascd.org, call the ASCD Service Center 
(1-800-933-ASCD or 703-578-9600, then press 2), send a fax to 703-575-5400, 
or write to Information Services, ASCD, 1703 N. Beauregard St., Alexandria, VA
22311-1714, USA.
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