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Introduction
I am sitting across from two of my students. Bobby is probably the best young chess player
I have ever known. He also is a very good student. He wants to be a doctor just like his
dad and his mom. Cory, in contrast, doesn’t care much about school and spends most of
his time on his skateboard. He is the best skateboarder I have ever seen. I don’t think Cory
knows where his dad is or what he does; his mother has a day care in her home. I am
concerned that he is not learning very much. I am with them to see whether I can discover how they learn.
“Cory, how did you get to be so good at skateboarding?” I ask.
“Practice,” he replies.
“OK, how did you get interested in it?”
“I dunno,” he responds. “I think I just seen this guy on a board doin’ all these tricks,
and I thought it was cool. I asked my brother to get me a board, and he did.”
“So, you saw this guy. You bought a board. And you practiced?”
“Yeah. I thought I could be good.”
“Thanks, Cory. How about you, Bobby? How did you get involved with chess?”
I ask him.
“I saw the movie Searching for Bobby Fischer. I thought it was cool the way they
made their moves so fast. My dad has a chessboard in his office at home. I started reading
about chess and practicing,” Bobby says.
“Are you hoping to be another Bobby Fisher?” I want to know.
“Maybe,” he replies shyly.
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“OK, boys, I want to know the process. You saw somebody do it. You practiced until
you were good. Is that it?”
Cory nods. “If you want to be good, you have to think about it and picture it in your
mind. And you gotta practice. A lot.”
“How do you know when you’ve got it right?” I ask.
“When you don’t bang your knees and elbows or break your wrist!” Cory laughs.
“With chess, you find out when you win or lose,” Bobby offers.
“OK. Let’s look at the steps again. You find out about it. You think about it. You try
it. You get feedback by either losing a game or getting hurt. You practice until you get it
right. Is that it?”
“Then you compete,” Bobby says. Cory nods.
“How do you prepare for a competition?” I ask both boys.
“I review all my moves. In my head and on the board,” Bobby responds.
“Yup. I do the same,” Cory adds. “I go over and over my jumps. And I try to make
up my own moves. Ya gotta get creative to win at boarding.”
“It’s kind of like that with chess, too,” Bobby begins. “My dad will make some unconventional moves, and I have to counter those moves. It’s harder to win against an amateur
sometimes because they don’t follow the usual playing patterns.”
“So, you practice until you’re perfect, and then you practice the unexpected?” I ask.
“Yup. That’s it. Anything else?” Cory seems anxious to leave.
“One more thing. When you compete, even though you’re prepared, are there any
specific factors that affect your performance?”
Bobby speaks first. “Sometimes I get really nervous, and I can’t see the moves in my
head. I have to try to relax. It helps if I have been able to practice at the place where I
compete. Usually I get that opportunity.”
“Yeah,” Cory breaks in. “I was trying to do a hardflip at this skate park in Chicago,
and I didn’t know the place at all. It took me three times to get it right. When I fell the
second time, I looked at my brother and remembered how he told me to do it.”
“Thanks, boys. You’ve helped me a great deal. I’ll see you both in class.” I smile as
they leave.
These boys shared with me the secret, the system. Two very different individuals who follow the same learning pattern—one using it for a physical skill, the
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other for a mental one. They followed the identical steps. And their system made
perfect sense with the way the brain learns and remembers.
This book is not an attempt to teach the biology of the brain. Many excellent books are available that do that. This book describes a seven-step process for
us to store pertinent information in long-term memory and then to be able to
access those memories in many different situations. Creating accessible memories
takes time.
Some of you will be very familiar with the brain terminology, but for those of
you who are not, Appendix A provides a “brain briefing.” Most of you will be more
interested in the steps themselves. I urge you to examine the memory processes as
they are explained. Being able to articulate the reasons why something works is
helpful in spreading the word: Brain-compatible teaching works.
I believe very much in Stephen Covey’s (1989) habit of beginning with the
end in mind. In The Seven Habits of Highly Effective People, he says, “To begin with
the end in mind means to start with a clear understanding of your destination. It
means to know where you’re going so that you better understand where you are
now so that the steps you take are always in the right direction” (p. 98). Teaching
for memory will be successful if you are clear about what your students need to
remember. To make the journey exciting, productive, and memorable is what this
book is about.
I make several assumptions as I write this book:
• The teacher who is teaching for memory and transfer determines first what
needs to be measured.
• This teacher then creates the assessment.
• This teacher gives students a clear target.
• This teacher is attempting to plan learning experiences and instruction that
will clearly lead students to the target.
• This teacher is revealing important information to the students that they
will be able to use in the real world.
• This teacher has created a brain-compatible classroom.
• Even though memorization may play some role in what is taught, this
teacher is teaching for conceptual understanding.
© 2007 Hawker Brownlow Education 105106
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Before You Take a Step, Step Back
I give my participants what I call “The Marshmallow Test.” No, it’s not the one that was
done at Stanford University to determine impulse control. For that study, four-year-olds
were offered two marshmallows if they could wait for someone to return from an errand.
If they could not wait, they were to be given one marshmallow right away (Goleman,
1995). My test is different. When my workshop participants arrive, sign in, and are
seated, I pass out one marshmallow to each. I ask them not to eat it. When everyone has
a marshmallow, I announce, “This is really a simple task. All you need to do is throw the
marshmallow in the bucket. I’m sure everyone can do that. Ready? Set? Go!”
They all sit motionless. One or two will ask, “Where’s the bucket? How can we throw
it in the bucket if there is no bucket?”
I smile and say, “Oh, so you’re saying you need a target?” They all nod. I pull a large
bucket out from behind my chair. I hold the bucket and walk around. “OK, here’s the
bucket. Ready? Set? Go!” A few fling their marshmallows at the bucket, but most sit still.
“What’s the problem?” I ask.
“Quit moving! It’s too hard to hit a moving target!” some say.
“So, not only do you want a clear target, but you want it to be stationary?” I ask.
They agree. I put the bucket down and again say, “Ready? Set? Go!” Marshmallows
fly through the air. A few go in the bucket, but most miss.
“Would you be willing to let this assessment go on your permanent record?” I ask.
They all say no. It wouldn’t be fair. They didn’t get to practice.
And this is how the discussion on providing clear targets begins: with expectations for our students. It further extends to the amount of practice that should be
provided, the use of different instructional strategies, and plenty of feedback. After
examining the state standards for this group and spending the day talking about
aligning our instruction, review, and assessment, I send the teachers attending my
workshop home with their first assignment: target practice. They are to define
what concepts they want their students to understand and share those with them.
The target should be written on the board each day so that both the students and
the teacher are clear about what is expected.
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“Take Two Steps Forward.”
“Mother, May I?”
“No, You May Not!”
This approach is called backward design (Wiggins & McTighe, 1998), beginning with
the end in mind (Covey, 1989), or developing clear targets (Stiggins, 2001). The point
is that we want to match our assessment and instruction to our learning goals. To
accomplish this, we must choose and create the assessments before we begin the
instructional process. This method provides intentional learning. If your students
know from the beginning what the intentions are, they can purposely learn based
on the clarity of your targets.
I’m about to give you the steps before the steps. If you already have a process
in place and it works for you, continue to use it. If not, the following process
might be helpful. To make these steps easier to remember, they all start with the
letter E. You want to start with the Expectations and continue through to the
Experiences.
1. Expectations. These are the goals, standards, objectives, or performance
descriptors that you want your students to achieve.
2. Enduring Understandings. From the expectations, what do you want
your students to understand? What are your intentions?
3. Essential Questions. Take those understandings and put them in the
form of questions such as “Why?” or “How?” These are open-ended questions that offer an inquiry approach to learning.
4. Evidence. How will your students show you that they understand?
5. Evaluation. Create the assessment that matches the understandings.
6. Entry Points. How will you go from the “big” ideas to the smaller ones
that will engage your students?
7. Experiences. Design your instruction to match your intentions and your
assessment, using the seven steps described in this book, to give your students long-term retention and transfer.
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Example
Expectation: Students will use a variety of technological and information resources (e.g.,
libraries, databases, computer networks, video) to gather and synthesize information to
create and communicate knowledge.
Enduring Understanding: Knowledge is power.
Essential Question: How can the ability to gather information from various sources
make you powerful?
Evidence: Students will demonstrate their ability to gather information through a
research report. They will also demonstrate their understanding of various resources
through a paper-and-pencil test.
Evaluation: The report will show that the students can evaluate and synthesize information to create and communicate knowledge. The written test will assess their understanding of databases, networks, libraries, and human resources.
Entry Points: Why do you gather information? How is information shared?
Experiences: Using the memory steps for transfer, the students will experience in multiple ways how knowledge is power.

Baby Steps
In essence, you are taking your state or district’s expectations and creating the
purpose for them. An enduring understanding is the purpose for learning. It is
the overarching idea we want our students to internalize about the content area.
This understanding is not taught as much as it is discovered through inquiry.
Next, you want to create the questions for inquiry. There are many sources for
essential questions. Jan Leonard (2004), an educational consultant dedicated to
questioning and inquiry-based learning, has developed a Web site with guiding
principles for using this strategy. Leonard offers the following steps to develop
essential questions for a unit:
• Identify your unit topic (example: the Civil War).
• Determine the subtopics of the unit (examples: leaders; famous battles; the
Underground Railroad; causes and effects).
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• Determine the concepts/big ideas that you want your students to walk
away with when they’re done studying the unit. These can link directly to
your state’s learning standards. (Example: Illustrate conflicts over the rights
and freedom of competing individuals or groups and the impact on future
generations.)
• Reword the concepts into questions that begin with words such as why,
how, should, could, or which. (Example: “How did the Civil War impact
what goes on in our world today?” or “Which events of the Civil War
made the most difference in the result of the war?”)
When the essential questions have been formed, you can then decide what the
students will need to do to demonstrate their understanding. You will develop the
assessment and then determine what experiences will provide the students with
the factual and conceptual understandings. When the essential questions can be
answered, you will know that the students have the enduring understandings. All
of this should come about through the multiple experiences you will provide.

Factors for Learning
Researchers in cognitive neuroscience have found a blend of factors (Arendal &
Mann, 2000) that can lead to learning new tasks and concepts successfully:
• Frequency. Neural pathways need to build and grow strong by repeated
exposure to the learning. In reading, studies have shown that the more a
person reads, the better that person will read. Similarly, if you lift weights
only occasionally, you will not build up your muscles. But if you lift regularly, you will accomplish your desired fitness level.
• Intensity. Learning requires rigorous practice. A student will build neural
support for the skill in a shorter period of time if she practices intensely.
When my daughter trained for the Chicago Marathon, for example, her
workouts were intense in order to prepare her body for the 26.2-mile run.
• Cross training. Teaching for memory requires strong networks that can
connect to other networks. Therefore, different kinds of skills and different
forms of memory should be used.
© 2007 Hawker Brownlow Education 105106
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• Adaptivity. Teaching for memory requires that the teacher monitor the
student’s progress and adjust the teaching/learning situation to meet her
needs. In other words, the teacher must differentiate.
• Motivation and attention. These factors are what keep students interested
in their learning. Various strategies will keep students on task. Frequency
and intensity rely on these factors.
The seven steps to teach for memory that I describe in this book incorporate
these neuroscience factors as well as the equally important factor of duration. Each
step begins with re-, the prefix meaning “again” or “back.” Memory is a process
that takes going over again, and memory is what takes us back in time. As Sir
James Matthew Barrie said, “God gave us memories so that we might have roses in
December.”

Step by Step
The first step, Reach, was going to be Receive, but the latter seemed too unreceptive a word. Our students must be actively involved in their learning. We must
reach them, and they must reach out to make gains in their learning. The second
step, Reflect, can be defined as “to bring back.” We want our students to bring
back the information to begin to create an understanding. Step 3, Recode, gives
students the opportunity to translate the material and make it their own. Reinforce,
step 4, means to “make stronger”; feedback assists the students in knowing where
they are in the learning process. Step 5 is Rehearsal, the opportunity to store information more permanently. Examining again describes step 6, Review. The final step
is the true test of memory: Retrieve: to recall to mind; to remember. As you ascend
the steps, stronger memories are formed, and higher-level thinking takes place (see
Figure 1).
Let’s take a closer look at each of the steps:
1. Reach. Students are no longer passive in the learning process. Research has
shown us that we must engage students in learning. Our classrooms must be student centered rather than teacher centered. Discovery learning, problem-based
learning, project-based learning, and inquiry learning have found their place in our
© 2007 Hawker Brownlow Education 105106
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Figure 1

The Seven Steps of the Learning/Memory Cycle
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schools. In order for any information to be stored in the brain, it must be received
through sensory memory. It therefore behooves us to take into consideration attention, motivation, learning styles, emotion, and meaning.
2. Reflect. There’s an old joke about teaching being the instructor’s ability to
take his notes and give a lecture that will go to the student’s notes without passing
through either’s brain. In some cases, I believe that students can take notes robotically and not think at all about the material being presented. Giving students time
to “linger over learning” (K. Marshall in Rogers, Ludington, & Graham, 1997),
© 2007 Hawker Brownlow Education 105106
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may help make the connections from new material to old. This working memory
process can lead to higher-level thinking.
3. Recode. Recoding is a way to organize information in the brain at many
levels—an imperative step. Students must take information and make it their own.
Using working memory and accessing prior knowledge through long-term memory
allow the learner to put information into her own words, pictures, sounds, or
movements. Material that is self-generated in this way is better recalled. The
recoded material has become a memory and triggers conceptual understanding.
4. Reinforce. From the recoding process, teachers can discover whether student perceptions match their expectations. Through feedback loops, concepts and
processes may be perfected. Motivational feedback, informational feedback, or
developmental feedback may be desirable. This step offers the teacher the opportunity to catch misconceptions before they become long-term memories that are difficult to change.
5. Rehearse. Both rote rehearsal and elaborative rehearsal have their place in
putting information into long-term, permanent memory. Rehearsing in different
ways involves higher levels of thinking, including applying, analyzing, and
creating.
Strategies for rehearsal and the spacing effect will help teachers and students
discover optimal rehearsal techniques. Sleep is also essential in establishing longterm memories.
6. Review. Whereas rehearsal puts information into long-term memory,
review presents the opportunity to retrieve that information and manipulate it in
working memory. The products of the manipulation can then be returned to longterm memory. As we prepare our students for high-stakes testing, we must match
our instruction, review, and assessment to give them the greatest opportunity for
achievement. Review must also include test-taking skills.
7. Retrieve. The type of assessment used can affect the student’s ability to
retrieve stored information. Accessing stored memories may be reliant on specific
cues. The retrieval process may also be triggered through recognition techniques as
well as recall. Stress can inhibit the ability to access memories and must also be
addressed.
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The following chapters describe how to develop these steps, how to access
higher levels of thinking, and how these relate to brain activity and brain research.
Step-by-step we can teach the way the brain learns, take advantage of researchbased strategies, and ensure that our students have the ability to transfer information in new and unanticipated circumstances. We can teach for memory!

Reflection Section
Keeping in mind that the reflection process should be encouraged after each step,
I end each chapter itself with a reflection section. If you have not already reflected
about what you have read, take this opportunity to do so. As you were reading,
questions may have come to mind. Think about those questions: Where will you
find the answers, and how do they relate to your present situation? If you were
taking notes or highlighting, go back over those areas and think about why they
may be important to you. Need more information now? Check the reference section for further reading, or read on!
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