
After much mental gymnastics, experts
can't figure out Simone Biles

Simone Biles competes on the balance beam at the U.S. women's gymnastic championships Aug. 15, 2015, in

Indianapolis, Indiana. She won the balance beam portion of the competition. Photo: AP Photo/AJ Mast 

As the summer Olympics begin, all eyes will be on 19-year-old champion gymnast Simone

Biles.  But while Biles has clearly benefited from years of intense training, she's also a

natural athlete who copied expert gymnasts as a young child. For those of us who seem to

trip whenever the wind picks up, flipping up and down a balance beam can seem like a

truly impossible task. What goes on in the brain and the body when athletes such as Biles

perform these astounding feats? And why are they so much better at it than the rest of us?

"Simply Breathtaking"

"There are so many athletic tasks that are simply breathtaking in their execution," said

Thomas M. Jessell. He is the co-director of Columbia University's Mortimer B. Zuckerman

Mind Brain Behavior Institute. Jessell has dedicated his career to studying the science of

movement. But he still can't say what makes star basketball player Michael Jordan

different from Biles - or what makes elite athletes generally different from the rest of the

population, other than hours of practice.
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In fact, scientists are only just starting to understand the brain-body communication

involved in even the most basic movements. We barely understand how the human body

manages to place one foot in front of the other, let alone how it all works on a balance

beam.

"We have a primitive sense of how it all works," Jessell said. "But if you were to show me

the nervous system of Simon Biles and my own side-by-side, I couldn't tell you what was

behind Simon's remarkable gymnastic capacity and my own clunkiness." He suspects that

athletes like Biles have some combination of better "wiring" in their nervous systems and an

ability to improve movement over time. However, that's as far as he and his colleagues

have gotten.

Three Tasks: Incredibly Complicated

In some ways, Jessell explained, movement is simple. The brain really only has three

tasks. It gets information from the world, stores it, and retrieves it as necessary. But in

practice, this is incredibly complicated. The body has to know exactly where it's located at

all times, with nerves in the skin and muscles sending constant information back to the

brain. Visual information from the eyes helps an athlete track where the body is located -

while it tumbles over a balance beam, for instance. Based on the real-time information and

info stored from past experiences, the nervous system must keep every muscle in the

body exactly where it's meant to be.

It is possible that people who become exceptionally good at these movements - like

violinists, dancers, gymnasts, tightrope walkers - have brain-body networks that are

stronger than average. But it may not be the same in all talented gymnasts, let alone by all

talented movers. Until we actually understand how movement and balance work, it's hard

to say what makes one nervous system "better" than another.

200 Types Of Nerve Cells

Jessell's recent work suggests that there are some 200 types of nerve cells involved with

movement. He called that "a frightening number to comprehend." To understand the

nervous system, scientists will have to study each and every type and figure out its

function.

"It's a daunting task," he said. "So what you do is you just pick a neuron to focus on, and if

you pick it well, you can reveal really remarkable things."

Scientists quickly grow passionate about what they study, Jessell said, but every single

class of nerve cell matters. Looking at mouse neurons can help scientists learn how they

work and why they are important. But there's a lot of work to complete before they've

looked at the entire process.

To Jessell, answering these questions is essential - and not just because he'd like to know

how Biles does her amazing twists and turns. To him, movement is the most basic

expression of behavior.



This constant coordination of the brain and body is always hard at work.



Quiz

1 Which paragraph in the section "200 Types Of Nerve Cells" BEST explains why Jessell is

studying movement?

2 Which piece of evidence from the article BEST supports the idea that scientists are just

beginning to have an idea of why some people are better athletes than others?

(A) But he still can't say what makes star basketball player Michael Jordan

different from Biles - or what makes elite athletes generally different from the

rest of the population, other than hours of practice.

(B) "We have a primitive sense of how it all works," Jessell said.

(C) In some ways, Jessell explained, movement is simple.

(D) The body has to know exactly where it is located at all times, with nerves in

the skin and muscles sending constant information back to the brain.

3 Which sentence would be MOST important to include in an objective summary of the article?

(A) Simone Biles' amazing gymnastic ability was clearly evident even when she

was a young child.

(B) Scientists' understanding of the brain-body connection involved in

movement is focused on the nervous system.

(C) If a gymnast is on a balance beam, visual information from the eyes is

incredibly important to the gymnast's balance.

(D) To understand the nervous system's relationship to movement, scientists

have to study every type of nerve cell, which seems like an almost

impossible task.



4 Read the paragraph from the section "200 Types Of Nerve Cells."

Scientists quickly grow passionate about what they study, Jessell said,

but every single class of nerve cell matters. Looking at mouse neurons

can help scientists learn how they work and why they're important. But

there's a lot of work to complete before they have looked at the entire

process.

How does this paragraph help to develop a CENTRAL idea of the article?

(A) by suggesting that it would be helpful to study mouse neurons to learn about

the movement process

(B) by suggesting that the study of the movement process must begin only with

figuring out how mice move

(C) by suggesting that scientists who are passionate about what they study will

better understand the entire movement process

(D) by emphasizing that there is a lot of work to complete and that

understanding movement could take years.



Answer Key

1 Which paragraph in the section "200 Types Of Nerve Cells" BEST explains why Jessell is

studying movement?

Paragraph 9: 

To Jessell, answering these questions is essential - and not just because he'd

like to know how Biles does her amazing twists and turns. To him, movement is

the most basic expression of behavior.

2 Which piece of evidence from the article BEST supports the idea that scientists are just

beginning to have an idea of why some people are better athletes than others?

(A) But he still can't say what makes star basketball player Michael Jordan

different from Biles - or what makes elite athletes generally different from the

rest of the population, other than hours of practice.

(B) "We have a primitive sense of how it all works," Jessell said.

(C) In some ways, Jessell explained, movement is simple.

(D) The body has to know exactly where it is located at all times, with nerves in

the skin and muscles sending constant information back to the brain.

3 Which sentence would be MOST important to include in an objective summary of the article?

(A) Simone Biles' amazing gymnastic ability was clearly evident even when she

was a young child.

(B) Scientists' understanding of the brain-body connection involved in

movement is focused on the nervous system.

(C) If a gymnast is on a balance beam, visual information from the eyes is

incredibly important to the gymnast's balance.

(D) To understand the nervous system's relationship to movement, scientists

have to study every type of nerve cell, which seems like an almost

impossible task.



4 Read the paragraph from the section "200 Types Of Nerve Cells."

Scientists quickly grow passionate about what they study, Jessell said,

but every single class of nerve cell matters. Looking at mouse neurons

can help scientists learn how they work and why they're important. But

there's a lot of work to complete before they have looked at the entire

process.

How does this paragraph help to develop a CENTRAL idea of the article?

(A) by suggesting that it would be helpful to study mouse neurons to learn about

the movement process

(B) by suggesting that the study of the movement process must begin only with

figuring out how mice move

(C) by suggesting that scientists who are passionate about what they study will

better understand the entire movement process

(D) by emphasizing that there is a lot of work to complete and that

understanding movement could take years.
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