Teaching Your Students Malleable Intelligence

You should by now be well acquainted with the theory of malleable intelligence and the
research that supports it. But you may also like to know that a recent study by faculty at
Columbia University seems to indicate that actually teaching your students about malleable
intelligence theory - sharing this information with them on how the brain works - can
increase their levels of academic achievement.

The study in question focused on two groups of middle school students receiving direct,
one-on-one tutoring time and individual instruction. The control group was not given
access to this information on malleable intelligence, while the experimental group of
students read articles on this theory and the research that supports it, and discussed
with their mentors how the brain works and expands over time to accumulate
knowledge. The results from the study showed that students who believed their
intelligence was malleable held many other positive attitudes about learning as a goal
and working hard to achieve success, and therefore they chose more positive, effort-
based strategies to attack any difficulties they encountered in their academic work. The
study revealed a strong correlation between these positive attitudes/work methods and
the success of the students in terms of their mathematic abilities.

For another measure of difference between the control and experimental groups,
researchers asked the teachers of each group of students to assess changes in their
students’ classroom motivation over the period of the intervention. (Note: as the
intervention occurred outside the classroom, teachers did not know which students were
in which group and had received this information.) Teachers cited a positive change in the
effort and interest in 27% of the students in the experimental group, compared to 9% of the
students in the control group. Typical comments from teachers showed that those students
who were taught about malleable intelligence were not only more likely to have increased
their performance levels in the classroom, they were also more likely to be more interested
and engaged in learning.

Now that you know teaching your students about malleable intelligence theory can help
them believe in themselves and their ability to learn, and therefore possibly increase their
levels of academic achievement, how can you do it in your own classroom? Below are
some strategies that the researchers used in the study on their middle school students;
you may want to try these yourself or adapt them for your students’ age level. « Students
read an article called “You Can Grow Your Intelligence: New Research Shows the Brain
Can Be Developed Like a Muscle,” written on their reading level, which described this
research that has backed the theory of malleable intelligence in student-friendly terms.
They also read a handout with short summaries of specific experiments, like ones on rats,
human infants, taxi drivers in London, and learning a second language as an adult. -
Students also received and read handouts on “Brain Facts” with short bullet-point items
about how students can “get smarter by exercising your brain,” as well as handouts on how
memory works and how students can develop their memory skills (explaining to them how
to use “chunking,” a visual image, acronyms, etc.).

« Students filled out worksheets to relate their previous knowledge to malleable
intelligence, like by describing their favorite activity and responding to questions on
how they got better at it over time.

* Finally, mentors discussed all of this information with their students to further explain
the material and reinforce their new understandings of the brain and intelligence
theory.



You Can Grow Your Intelligence

New Research Shows the Brain
Can Be Developed Like a Muscle

Many people think of the brain as a mystery. They don't know
much about intelligence and how it works. When they do think
about what intelligence is, many people believe that a person 1s
born either smart, average, or dumb-and stays that way for life.

But new research shows that the brain is more like a muscle--it
changes and gets stronger when you use it. And scientists have
been able to show just how the brain grows and gets stronger

when you learn.

Everyone knows that when
you lift weights, vour muscles get
bigger and you get stronger. A
person who can't lift 20 pounds
when they start exercising can get
strong enough to lift 100 pounds
after working out for a long time.
That's becanse the muscles
become larger and stronger with
exercise. And when you stop
exercising, the muscles shrink
and you get weaker. That's why
people say "Use it or lose it!

But most people don't know
that when they practice and learn
new things, parts of their brain
change and get larger a lot like
muscles do when they exercise.

Inside the coriex of the brain are
billions of tiny nerve cells, called
neurons. The nerve cells have
branches connecting them to other
cells in a complicated network.
Communication between these brain
cells is what allows us to think and
solve problems.
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When you learn new things,
these tiny connections in the
brain actually muluply and get
stronger. The more that you
challenge your mind to learn, the
more your brain cells grow.
Then, things that you once found
very hard or even impossible to
do--like speaking a foreign
language or doing algebra—seem
to become easy. The result is a
stronger, smarter brain.

A Typical Nerve cell

How Do We Know the Brain
Can Grow Stronger?

Scientists started thinking that
the human brain could develop
and change when they studied
animals’ brains. They found out

that animals who lived in a
challenging environment, with other
animals and toys to play with, were
different from animals who lived
alone in bare cages.

While the animals who lived
alone just ate and slept all the time,
the ones who lived with different
toys and other animals were always
active. They spent a lot of time
figuring out how to use the toys and
how get along with the other
amimals.

These animals had more
connections between the nerve cells
in their brains. The connections
were bigger and stronger, too. In
fact, their whole brains were about
10% heavier than the brains of the
animals who lived alone without
Loys.

The animals who were exercising
their brains by playing with toys and
each other were also "smarter"--they
were better at solving problems and
learning new things.

Even old animals got smarter and
developed more connections in their
brains when they got the chance to
play with new toys and other
animals. When scientists put very old
animals in the cages with younger
animals and new toys to explore,
their brains grew by about 10%!
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Children’s Brain Growth

Another thing that got scientists
thinking about the brain growing
and changing was babies.
Everyone knows that babies are
born without being able to talk or
understand language. But
somchow, almost all babies learn
to speak their parents’ language
in the first few years of life. How
do they do this?

The Key to Growing the
Brain: Practice!

From the first day they are
born, babies are hearing people
around them talk-all day, every
day, to the baby and to each
other. They have to try to make
sense of these strange sounds and
figure out what they mean. In a
way, babies are exercising their
brains by listening hard.

Later, when they need to tell their
parents what they want, they start
practicing talking themselves. At
first, they just make goo-goo sounds.
Then, words start coming. And by
the time they are three years old,
most can say whole sentences almost
perfectly.

Once children learn a language,
they don't forget it. The child's brain
has changed-it has actually gotten
smarter.

This can happen because learning
causes permanent changes in the
brain. The babies’ brain cells get
larger and grow new connections
between them. These new, stronger
connections make the child’s brain
stronger and smarter, just like a
weightlifter’s big muscles make
them strong.

Imonthe 15 months

Mewborn 2 years

Development of nerve cells in the brain from
birth to 2 years old. The nerve cells grow both
in size and in number of connections between
them.
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No one thinks babies are stupid
because they can't talk. They just
haven't learned how to yet. But
some people will call a person
dumb if they can't solve math
problems, or spell a word right,
or read fast--even though all
these things are learned with
practice.

At first, no one can read or
solve equations, But with
practice, they can learn to do it.
And the more a person learns, the
easier it gets to learn new
things-because their brain
"muscles” have gotten stronger!

The students everyone thinks is
the "smartest” may not have been
born any different from anyone
else. But before they started
school, they may have started to
practice reading. They had
already started to build up their
"reading muscles.” Then, in the
classroom, everyone said, "That's
the smartest student in the class.”

They don't realize that any of
the other students could learn to
do as well if they exercised and
practiced reading as much.
Remember, all of those other
students learned to speak at least
one whole language already-

something that grownups find very
hard to do. They just need to build
up their "reading muscles" too,

What Can You Do to Get
Smarter?

Just like a weightlifter or a
basketball player, to be a
brain athlete you have to
exercise and practice. By
practicing you make your
brain stronger. You also learn
skills that let you use your
brain in a smarter way--just
like a basketball player learns
new moves.

But many people miss out
on the chance fo grow a
stronger brain because they
think they can't do it, or that
it's too hard. It does take
work, just like becoming
stronger physically or
becoming a better ball player
does. Sometimes it even
hurtsl But when you feel
yourself get better and
stronger, all the work is
worth it

E-mail guestions or comments to:
Erowyourbrain®acl.com




Brain Wise — Brain Growth Research
Here are descriptions of some different research students that all showed how
learning changes the brain.

Babies’ Brains: Newborn babies have plenty of neurons, but the cells have very few
connections between them. Because they are learning so much in their first few years,
babies develop many new connections between their brain cells. By the time you
become an adult you will have a trillion or more of these connections!

Clever Cabbies: London cabbies have to learn the locations of many different places,
because their streets don’t have numbers. Researchers measured the hippocampus —
the area of the brain that remembers information about places — in London cabdrivers
and compared them to other peoples. The cabbies were bigger, and the longer they
were on the job, the bigger this area of the brain became! This shows that learning and
practicing this skill made that area of their brain grow.

Learning Languages: Most people think that learning a second language once you
are an adult is very hard. But researchers had adults use special exercises to practice
hearing different sounds. Using a PET scan to measure the activity in the brain, the
researchers found that when people did the special exercises, areas of their brains that
they had never used before became active. This shows that you can retrain your brain
and develop new abilities all through your life.

Musical Mastery: When people play an instrument, they use a special area of the
brain to coordinate the movement of their fingers. Researchers found that when the
people practiced playing an instrument, the area of the brain that controls the fingers
grew larger! This shows that when you learn and practice a new skill, you can build
up that area of the brain.

New Neurons: Scientists used to think that we had a fixed amount of brain cells and
that we could never grow new ones. But in the past decade, research has shown that
the brain grows new cells every day! The cells are grown in the hippocampus, an area
important in memory, and they travel to other areas of the brain. They also found that
the brain grows more new cells when you are learning new information and skills! So,
by learning and practicing, you actually add brain cells as well as new connections.

Remarkable Rats: Twin rats were raised in two different environments: either in a bare
cage with food and water, or in a cage with lots of toys and exercise equipment to
explore. In the bare cages, the “cage potato rats” just ate and drank and laid around,
while in the enriched environment, the “summer camp rats” were busy exploring and
learning, exercising their brains. It turned out that the summer camp rats became much
smarter than the cage potato rats — they were better at learning new things. And their
brains were heavier, too: they had more connections between the neurons in their
brains. This research shows that active mental exercise builds up the brain and makes
it smarter. Even old rats were able to develop their brains in the enriched environment,
proving that you’re never too old to grow your brain!



