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Do you know how to speak a foreign language? Learning another
language is fun and useful! It can help you when you travel to other
countries, and it might also help you talk with people in your own
country who do not speak your language. If you have ever tried
learning another language, you might know that it is not always easy.
One difficult part is learning the grammar—the rules for how words
are put together to form sentences. In our study, we researched
how to make it easier for people to learn the grammar of foreign
languages. And the good news? It is like riding a bike: the more you
actively practice, the better you get atiit. So, leave your grammar book
in the classroom, and go out into the real world to practice!

WHY LEARN A FOREIGN LANGUAGE?

Would you want to watch fireworks from the Eiffel Tower? Millions of
people visit this exciting destination each year, but did you know that
itis in France, a country that speaks a different language than English?
In the United States, where we live and where some of you may be
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Figure 1

The same sentence in
Spanish, French, and
English. The three
languages have
different vocabularies
(for example, “gato,”
“chat,” and “cat” mean
the same). They also
have different
grammar, which you
can see in the word
order—take “orange
cat” as an example. The
word for the color
orange comes before
“cat” in English but after
“gato” and “chat” in
Spanish and French.

FOREIGN

Foreign (pronounced
as “for-in") means from
a different country than
your own. So, if, like us,
you live in the

United States, French is
an example of a
foreign language.

VOCABULARY

The words of a
language are called its
vocabulary. Your
vocabulary in English is
the English words

you know.

GRAMMAR

The rules of a language
that determine how
words come together
to make sentences.
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Hello! I am an orange
cat with spots.

Salut! Je suis un chat
orange avec des taches.

iHola! Soy un gato
naranja con manchas.

Figure 1

from, English is the most common spoken language. Many people in
the United States also speak different languages, like Spanish.

In many countries, English is not the most spoken language. For
example, most people in France speak French. So, if you are planning
to go see the Eiffel Tower, it would be a good idea to learn some of
the basics of French. That way, you will know how to speak with the
locals that live there. Also, when you learn a foreign language, you
can better appreciate music and movies in that language. Learning a
foreign language opens up many possibilities for making new friends
and learning about other cultures.

WHAT IS IT LIKE TO LEARN A FOREIGN LANGUAGE?

Different languages have different words for things—for example,
in French, to say “the cat,” you would say ‘le chat” (sounds like:
luh shah). One of the first things to learn in a new language is
the words, also called the vocabulary of the foreign language. That
takes a lot of memorizing, since you need a lot of words to hold
a conversation!

Of course, just learning new words is not enough to speak a new
language. Different languages also have different grammar (rules for
how words are put together to form a sentence). Figure 1 shows an
example of a grammar difference between English on the one hand
and French and Spanish on the other hand. Most people who try to
learn a new language are pretty good at memorizing vocabulary, but
have trouble learning the grammar.

HOW CAN WE MAKE LEARNING GRAMMAR EASIER?

Because grammar is so difficult for people that are learning a foreign
language, we tried to find ways to help people learn grammar. We
first thought about how people can become good at memorizing
vocabulary. Do you still remember how to say “the cat” in French? Take
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LANGUAGE
COMPREHENSION

Language
comprehension means
understanding
language, so whenever
you are reading or
listening to language
you are doing

language comprehension.

LANGUAGE
PRODUCTION

Language production
means speaking a
language, so whenever
you are talking or
writing a language you
are doing

language production.
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a second and see if you can come up with it without looking back at
the example!

So? Do you remember what “the cat” is in French? If you guessed “le
chat,” you would be right! Unless you already speak French, this was
probably a difficult question. The reason it is difficult is because we
asked you to come up with the word in a foreign language. For most
of you, who are familiar enough with English to be able to read this
article, it would have been easier if we had asked it the other way
around—asking you what the French words “le chat” mean in English or
another language you know. This is easier because you do not have to
come up with the French words, since they are right in front of you. So
why did we give you the more difficult question? Because studies have
shown [1] that when you have to come up with a word from memory
yourself, you will remember it better later.

The easy question (what does “le chat” mean in English) is an
example of a language comprehension question—a question that
tests your understanding. The more difficult question (can you say
“the cat” in French) is an example of a language production question.
Production means speaking, and speaking is usually more difficult
than understanding, because it forces you to come up with the word
from memory.

We wanted to know if speaking a language also helps you learn
the grammar better. Because production questions make you work
harder than comprehension questions do, we wondered if production
training could help people learn grammar better than comprehension
training. We will tell you about an experiment we designed to answer
these questions, and for that, we will take you to outer space!

Why are we taking you to outer space for a language experiment?
In our experiment, we used a made-up language called “Alienese”
that only aliens speak. We asked about 100 English speaking college
students to pretend to be astronauts and learn some Alienese. As you
can see in Figure 2A, the aliens lived on cool planets!

You might be wondering why we taught people a made-up alien
language. That is because we wanted to compare how well people
learn the language, and that would not be fair if some people already
knew some of the words in that language. The only way to be
completely sure no one knew anything about the language was to
invent a new one ourselves.

Alienese has different grammar rules than English. One difference is in
word order. In English, you say “with spots,” but in the alien language
the words are the other way around. “Stam ot” is “spots with,” so “ot”
(with), comes after the spots instead of before.
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(A) Two pictures from a
video that astronauts
were shown to learn
about the aliens and
their language.
Astronauts had to learn
the aliens’ names, the
words to describe them
(like yellow, spots), and
the names of the
planets—all in Alienese!
(B) An example
grammar test question.
This Alienese sentence
has an error, can you
spot it? Compare this
sentence with the one
in (A) to help you. The
grammar error in this
sentence is in the word
order. The word
“fumok,” which means
“yellow,” should come
before the word
“ketok,” not after it. This
figure has been
adapted from Hopman
and MacDonald [2].
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(A) During training, astronauts saw videos (e.g. an alien growing bigger) and heard the videos described in Alienese.

Alienese (astronauts heard this): *))) “Vok fumok ketok stam ot pavok kredel.”
‘Word-by-word translation (not given to astronauts): The yellow ket spots with  grows bigger kredel.

English (not given to astronauts): The yellow ket with spots grows bigger on planet kredel.

(B) In the grammar test, astronauts heard sentences in Alienese and had so say whether they were grammatical.

*))) “Vok ketok fumok stam ot pavok kredel.”
No Yes
X v

Is this sentence grammatical in Alienese?

First, all astronauts were taught the basics of Alienese. In this part, all
they had to do was look at aliens on a computer screen while they
heard words in Alienese. The next part is where things changed: the
astronauts were now split into two groups.

Some of the astronauts were given comprehension exercises, which
means that their new lessons were mostly about trying to learn
Alienese by listening and understanding, followed by choosing the
right answer to a question about the language on the screen.

The other group of astronauts tried something different—they had to
try to speak Alienese. These astronauts were in the production group.
They were trying to learn the language by speaking it, even though
they just started learning it!

It might seem crazy to ask people to practice something they
know very little about. But you might do this yourself without even
knowing it! For example, to learn to ride a bike, we do not read
books on how to do it (comprehension), we hop on a bike and
start practicing (production). That is what is being tested in the
production group—learning the grammar of a new language with
hands-on learning.

At the end of the experiment, all astronauts had to take a final
grammar test. Figure 2B shows one example of a grammar question
from this test. The two groups took the same test so that we could
compare them.
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Figure 3

Our findings. (A) On the
left, we show what
percentage of grammar
questions each group
answered correctly, this
is called accuracy. Do
you see that astronauts
in the production
group (pink) answered
more questions right
than astronauts in the
comprehension group
(blue)? (B) The average
time to answer each
grammar question is
called the Time to
Answer and is shown
on the right. You can
see that astronauts in
the production group
(pink) needed less time
to answer grammar test
questions than
astronauts in the
comprehension group
(blue). So, the
production group was
faster! This figure is
adapted from Hopman
and MacDonald [2].
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WHAT DID WE FIND?

What do you think happened? Do you think the production group
scored better on the grammar test than the comprehension group? If
you said yes, you were right! Figure 3 shows that the production group
not only got more answers right on the grammar test, but they also
answered questions faster! Just by trying to speak Alienese out loud,
the production group already became better at Alienese grammar than
the comprehension group. This might seem weird as these astronauts
did not even know all of the words and rules of Alienese perfectly, but
speaking a language they did not completely know yet helped them
more than just listening to it.

WHY IS PRODUCTION SO HELPFUL?

Some things, like learning a language and riding a bike, can be quite
tricky—just practicing can be difficult. We think that having to work
hard while practicing can be helpful for learning in the long run.
Other researchers have studied how the brain responds when learning
foreign language vocabulary [3]. They looked at parts of the brain that
are used when people think very hard. The researchers found that
these brain areas were more active during a difficult task, like our
production task, than during an easier task, like our comprehension
task. They also found that a production task was better than a
comprehension task at strengthening memory in the brain for the
foreign language.

Of course, we tested both grammar learning and vocabulary learning
together—not just vocabulary learning—and we can only guess what
was happening in the brains of our astronauts. We think that our
astronauts learned more when they spoke the language, partly
because their brains were working harder. Our experiment is good
news for students though, because it shows us that even though we
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might not know how to speak Alienese or do wheelies with our new
bike, we can learn by just trying. Yay for hands-on learning!

CAN YOU ALSO LEARN A NEW LANGUAGE?

YES! If you decide to learn a new language, you now know something
Important: speaking in a new language helps us learn that new
language faster than just listening to it. We need to practice a language
by speaking it. That may be hard work for you and your brain, but it is
worth it, especially if you make it fun. Learning a new language allows
you to talk to more people around the world, and even within your
own country. Some studies even show that being bilingual has many
benefits for your brain, like being faster at switching between different
tasks [4-6].

Are you ready to go on a language learning adventure like our
astronauts did? If so, there are some apps out there that are friendly
for kids and allow you to practice speaking out loud. Ask your parents
to help you find and download these apps so you can get started and
become a language adventurer!
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YOUNG REVIEWERS

EXPLORA SCIENCE CENTER AND CHILDREN'S MUSEUM, AGES: 8-14

The Explora Young Minds reviewers are a group of science enthusiasts working
with museum educators and mentors from the University of New Mexico. We enjoy
learning about the brain through the articles. We also enjoy asking questions and
making suggestions to help the scientists make their work more understandable for
everyone! We were helped by our Science Mentor Jennifer Walter. She just received
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her Ph.D. in pediatric neuropsychology. She enjoys working with kids, playing with
her dog, and trying to cook new recipes.
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