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Pointing Exercise
Background

Normal activity on Earth such as walking, standing, sitting, and working with the hands
requires the brain to interpret and integrate information from all the body's senses
(touch, hearing, sight, etc.). Once the brain processes this information, it gives feedback
to the body on how limbs are positioned, how the entire body is oriented (up or down,
right or left), and which muscles should be moved to re-orient the body.

In the free-fall environment of space, the inner ears, muscles, joints, and skin cannot
rely on gravity as a constant indicator of position and orientation. In order to produce
correct responses, the brain must rearrange the relationships among the signals from
these sensory systems when it processes the information. This rearrangement requires
a period of adaptation. Before the body adapts, astronauts can get the illusion that their
body or their environment is moving when both are stationary. When they return to
Earth they may experience these problems again, since their body must readjust to the
sensation of gravity. The length of recovery time is related to the duration of the
mission.

Class Discussion
« Ask students to describe their experiences on roller coasters and/or their
experiences on "virtual roller coasters."
« When you are in free fall things appear to have no weight because they are
falling at the same rate as you are.

This activity helps students understand the adaptations that astronauts must undergo in
their microgravity environment.

Pointing Exercise
Purpose:
To observe how their ability to point at a familiar object is compromised in a simulated

2g environment (double gravity) and how their pointing ability adapts back from a 2g
environment to a 1g environment (normal gravity).




Materials:
Each group needs:

« Pointing Exercise Target Board
« Pointing Exercise Record Sheet
« markers

« 29 Simulator*

« stopwatch or timer

-+ elastic bands (or tape)

*How to make a 2g Simulator

1. Fill a self-seal bag with 2-3 kg of damp sand.
2. Seal the bag removing as much air as possible.
3. Spread the sand equally throughout the bag.

Commercial wrist or ankle weights can also be used for the mass apparatus.
What To Do

1. Form groups of 4 students. Within each group, select a student to read out the
numbers (Prompter). Other team members will act as The Timer, The Recorder,
and The Pointer.

2. Read the directions together and answer questions they may have.

3. Encourage students to point as quickly as possible as this is a timed event.

The Exercise
Timing begins when The Prompter gives the first of the series of numbers and ends
when The Pointer's hand returns to the starting position after the last number is

touched.

The Recorder keeps track of the numbers that were actually touched when each
number was called.

At the starting position, The Pointer holds the forearm parallel to the floor with the elbow
alongside the body.




The Prompter calls out a series of numbers stopping after each one until The Pointer
touches the Target Board and returns his/her arm to the starting position.

TRIAL 1
125, 82, 142, 65, 113, 96, 172, 143, 160, 72.

Repeat this activity with the 2g Simulator secured to the forearm of The Pointer. Use the
elastic bands to secure the 2g Simulator.

TRIAL 2

65, 143, 113, 82, 160, 125, 172, 142, 96, 72.

Remove the 2g Simulator and IMMEDIATELY repeat the activity.
TRIAL 3

72, 113, 160, 96, 125, 65, 143, 82, 142, 172.

Working in their groups, ask the students to analyze the record sheet and to prepare
conclusions.

Class Discussion

1. What effect did adding and removing the mass on your arm have on your
pointing accuracy?

2. Were the results of Trial 3 the same as Trial 1? Why or why not?

3. Relate the adaptations that you experienced to those faced by astronauts in
microgravity on the space shuttle or the space station.




Target Board
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POINTING EXERCISE RECORD
SHEET

The group recorder fills in the chart to track the numbers that the pointer touched in each trial.

Trial #1 - Without the 2 g Simulator
Mumbers Called Mumbers Fointed to
125
82
142
(1]
N5
=1e)
172
1435
a0
72

Trial # 2 - With the 2 g Simulator
Numbers Called Mumbers Fointed to
(1]
145
N5
82
10
125
172
142
ag
72
Trial # 3 - Without the 2 g Simulator
Numbers Called MNumbers Fointed to
72
ns
&0
ag
125
(1]
145
82
142
72
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