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Remembering is an essential brain function. Think about it—what

would happen if you did not remember anything? You would not be

able to recall the things you learn at school. Actually, you would not

even know that you had to go to school, or where your school is!

Many people think that memory can be compared to a closet, where

you put something and later retrieve it the same way you put it in.

But this is not really how it works. In fact, memory works more like

newswebsites on the internet that keep changing content depending

on what happens in the world. A good website also includes links to

other websites where you can look up related information. Whether

you remember something well depends on many things that happen

in your brain during and after learning. One factor that is very

important for learning is the knowledge that is already stored in

your brain. When you already know a lot, it is easier to add new

information. We will also show you how you can use this knowledge

about how memories are formed to help you remember new things

you learn at school.
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YOUR PREVIOUS KNOWLEDGEMAKES IT EASIER TO

LEARN

Take a moment to think about everything you already know. Consider
life events, the people you know, books you have read, games you
have played, stu� you have learned at school, et cetera… It is a lot,
right? Well, it is very useful to have all this knowledge stored in your
brain. This knowledge helps you to understand the world around
you, but it also makes learning new information easier, since you can
link the new information with what you already know. For example,
when you already know some things about the brain because you
have read Frontiers Young Minds Neuroscience articles before, it will
probably be easier for you to remember what we are about to tell
you. The neuroscience knowledge in your brain makes it more likely
for new memories to “stick.” We call such a knowledge structure a
schema [1].

SCHEMA

Prior knowledge in
your brain.

HOWMEMORYWORKS IN YOUR BRAIN

In the brain, there are many regions that help to store memories.
The most important one is called the hippocampus (which means

HIPPOCAMPUS

A brain region that
helps you to remember
by linking di�erent
parts of a memory
together.

seahorse, because it is shaped like a seahorse). Without your
hippocampus you could not learn new information [2]. Scientists think
that the hippocampus links di�erent parts of a memory together.
For example, when you learn that fish lay eggs, the hippocampus
makes a connection between “fish” and “eggs” (see Figure 1). This
means that the memory itself is not in the hippocampus, but without
the help of the hippocampus, you could not link the di�erent parts
of the memory together. This happens when forget something: the
di�erent parts of the memory are still there, but they cannot be
connected anymore.

Figure 1

Figure 1

This is a picture of your
brain cut through the
middle. You can see
both the hippocampus,
in red, and the medial
prefrontal cortex, in
blue. The hippocampus
links separate parts of a
memory, making sure
the memories stay
detailed and vivid, such
as when you remember
that time when your
goldfish laid eggs. The
medial prefrontal
cortex can also help
you to remember
information, but it is
thought to do so by
integrating new
knowledge with
existing schema
knowledge, so the
memories become less
detailed and more
generalized. This
process can also lead
to misconceptions,
such as when you
mistakenly think that a
dolphin, because it
resembles a fish, also
lays eggs while in fact it
gives birth to live baby
dolphins. Adapted from:
https://commons.
wikimedia.org/wiki/File:
Frog-spawn-Rana-
temporaria-11d.svg and
http://www.clker.com/
clipart-brain-3.html.
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Another brain region, called the medial prefrontal cortex, can alsoMEDIAL

PREFRONTAL

CORTEX

A brain region that
helps you to integrate
new memories with
your schema knowledge.

help you remember information, but scientists think that this region
learns di�erently than the hippocampus [3]. Based on your schema
knowledge, the medial prefrontal cortex figures out where to best
place new information and then connects it with your schema. This
means that when you learn a new type of fish, like a goldfish, your
medial prefrontal cortexwill immediately connect that to “laying eggs,”
because that is what you have remembered before. This process is
called integration, which means to combine into one. The integration
process helps you to uncover connections between new and old
knowledge For example, if you know that fish lay eggs and that a
goldfish is a fish, you could uncover that goldfish lay eggs [4]. This
is a new fact that your medial prefrontal cortex helped you discover.
So, you can see that it can be helpful to use this integration process
when learning new information.

SCHEMAS AT SCHOOL

Especially at school, it can be very helpful to actively use your schema
knowledge when you learn new information [5]. You can do this in
di�erent ways. Before starting a lesson, you can revisit what you have
learned before about a certain topic (for example, that fish lay eggs).
Or, while studying, you can pause often and think about what you just
learned and how the new knowledge links to what you already know.
This will help you to use your medial prefrontal cortex to integrate
new information and remember it better for tests. In addition, such
integration helps you to build better schemas so you can remember
new, related information even better in the future.

Sometimes, we can use memory “tricks” to link new knowledge to
our schema knowledge. For example, when learning a list of words,
you can link these words to places in your room or another familiar
environment. This is called the method of loci (loci means “places” inMETHOD OF LOCI

A memory technique in
which you link things
that you want to
remember to a
well-known place.

Latin [6]). It is used by many people to remember arbitrary information
that is hard to connect to schema knowledge, like a long grocery
list. While you look at the grocery list, you can imagine every item
somewhere in your living room (for example, a box of ice cream on
the couch), and when you are in the supermarket, you just have to
think about your couch to remember what you wanted to buy. With a
bit of training, this method will work for you too!

BE AWARE OF INCORRECTMEMORIES

Unfortunately, it is not all good news. Relying very strongly on schema
knowledge can also lead to incorrectmemories. For example, consider
the “fish lay eggs” example we gave earlier. What happens when you
then learn about dolphins? Because dolphins look like other fish,
and you already know a lot about fish, you could think that they
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lay eggs as well. However, this is not true. Dolphins are mammals,
so dolphins give birth to live dolphin babies, just like humans. We
call such false memoriesmisconceptions. These misconceptions canMISCONCEPTION

A wrong memory. arisewhen your schema knowledge about something (in this case how
fish make babies) is very strong. The misconception will make it very
hard to remember when you learn something that does not fit (that the
dolphin does not lay eggs). In this case, your medial prefrontal cortex
should not integrate the dolphin with your fish schema. Instead, your
hippocampus should kick in to make a separate memory. How do you
do this?

TIPS

Here are a few tips to help you use your schema knowledge when
learning new things at school. These tips should also help you to avoid
or get rid of misconceptions:

Reactivate: When you learn new information, reactivate related
schema knowledge. Close your eyes and take a moment to
remember what you have learned about this topic before and
how it connects to the new information you want to learn.
Elaborate: Try to link new information to di�erent kinds of
schema knowledge. For example, when youmust learn in biology
that dolphins aremammals, you can now link it to your memories
about schemas and the example of fish that you read here.
The more links you make, the better you can integrate new
information and remember it well. Making strong and detailed
links can also avoid the formation of misconceptions.
Space, repeat, and alternate: You can best create and extend
schemas by learning and repeating new information in small
pieces over time: hours, days, even weeks. Alternating di�erent
topics, so you do not always study the same thing, can also
benefit your memory.
Recall and ask questions: After you have learned something,
put away your book or computer and try to remember what
you have just learned, just by using your brain. Or, you can ask
questions about what you learned. This will help you to integrate
information and you can use the questions later to quiz yourself
and your classmates. To avoid misconceptions, make sure you
always check whether your memory was correct!
Teach others: A very good way to organize your schemas is to
teach your classmates. Take turns: read something, link it to your
schema knowledge, let it sink in, then try to explain it to someone
else. Again, always check afterwards whether you have made
mistakes and discuss things you do not really understand.
Sleep: Perhaps this is the odd one out because it does not happen
at school, but sleep helps build strong schemas, and helps you
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forget less important information. Think about that when your
parents tell you it is time for bed!
Track misconceptions: Always be aware when information
contradicts your schema knowledge or when you notice that you
have formed a misconception along the way. Try to make a new,
very vivid memory. For the dolphin example, think about a funny
dolphin with a very big belly who is jumping out of the water and
squeaking loudly. Imagine how wet you will get and how you will
pat its nose and feed it a fish. The more details and senses you
use for this memory, the better!

ENJOY!

Try using these tips when you are learning new things at school or at
home, and youwill notice that youwill remember a lot better. We hope
this article will help you to enjoy learning!
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