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Students learn about the body’s center of gravity, and how the 
body adjusts to the force of gravity to remain balanced. 

10 minutes for  
set-up; 60 minutes 
to conduct activity 

TIME 

1

MATERIALS 
PER GROUP OF STUDENTS 
• Light-weight chair or stool 
• Copy of the “Balancing You” student sheet 

Gravity places a heavy load on the human body. But good 
direction from the nervous system and coordination among 
muscles in the back, legs, ankles and feet enable us to  
counteract the downward pull of gravity and remain bal-
anced and upright. 
 To balance itself, the body makes continual tiny corrections 
to maintain its center of gravity over the feet, an imaginary 
point within the body at which there is balance and from 

where the weight 
on all sides is equal. 
Fortunately, the muscle 
adjustments necessary 
to maintain balance 
and posture are di-
rected automatically by 
the nervous system.
    The Children’s 
Museum of Houston’s 
PowerPlay exhibit is 
designed to reinforce 
healthy behaviors and 
help young people 
discover new ways to 
become more physi-
cally active. This activ-
ity will help students 
to begin understanding 
how one’s “sense of 
balance” affects his/her 
ability to do physical 

activities. It should be completed before students visit the 
Museum.

ENGAGE  
1. Ask students, Do you usually fall over when you’re walk-

ing, riding a bicycle or standing on a bus? Why or why 
not? Encourage students to think about how the body 
coordinates balance. Ask, Do you need muscles to keep 
your balance? Would your skeletal system alone be able 
to keep you upright?

2. Explain that students will investigate balance and stability 
while learning how living things use muscles and body 
position to maintain balance

EXPLORE 
1. Ask students what our “center of gravity” is, and if it 

ever changes. Ask, How do you keep yourself from falling 
when you trip? How do you maintain your balance when 
you’re standing in a moving train or bus? Tell students 
that they will be exploring their own centers of gravity in 
two different ways.

2. First, have students in each group take turns standing 
up from a seated position in their chairs, and then record 
the results on their data sheets. Ask, How easy was it to 
stand up? (very easy)

3. Have students try again to stand up from a seated 
position in a chair. This time, however, have them do so 
without leaning forward. Once again, 
students should record their results.

4. Next, instruct one student to stand 
with feet shoulder-width apart. Have 
a second student place a lightweight 
chair 15 cm in front of the first  

TEXAS ESSENTIAL KNOWLEDGE 
AND SKILLS (TEKS) OBJECTIVES 

SCIENCE
3.2.A-F; 4.2.A-F; 5.2.A-F
Student uses scientific inquiry meth-
ods during laboratory and outdoor 
investigations.

3.4.A-B; 4.4.A-B; 5.4.A-B
Students know how to use a variety 
of tools, materials, equipment, and 
models to conduct science inquiry.

3.4.A-B; 4.4.A-B; 5.4.A-B
Students investigate the effects of 
gravity

HEALTH
3.1.A; 4.1.F; 5.1.E
Students will recognize and explain 
ways to enhance and maintain health 
and recognize and perform behaviors 
that reduce health risks throughout 
their lifespan. 



 student. Instruct the first student to try to pick up the 
chair and then record his/her results. Then have students 
switch roles and repeat the process.

5. Tell students to move to the periphery of the room and 
place their heels, hips, back and shoulders against the 
wall, and keep their feet flat on the floor. Have students 
take turns attempting to pick up the chair. They should 
record their results.

EXPLAIN 
1. Discuss students’ results, and ask the class to identify 

the differences between the two trials of each experi-
ment. Ask, Why do you think it was not possible to stand 
up when you didn’t move your shoulders? Why was it 
impossible to pick up the chair while you were standing 
against the wall? Help students understand that in both 
cases, needed changes in balance could not be made 
because their body movements were limited.

2. Discuss gravity again. Ask, Does gravity affect people? 
Do people have a center of gravity? Have you ever  
observed changes in a person’s center of gravity? 

3. Have students think about where their centers of grav-
ity are when they are sitting in chairs, and how things 
change when they begin to stand up. As their weight 
shifts from their seats to their feet, their centers of grav-
ity must change also. 

4. Have students consider where their centers of gravity are 
when they lift a chair. The chair adds weight to the body, 
which must then compensate for that weight by moving 
the center of gravity.

5. The body changes the center of gravity and achieves  
balance by moving the hips backward. This is why  
students were unable to pick up a chair when their backs 
were against a wall.

6. Have students repeat these two experiments, this time 
paying close attention to their partners’ body movements.

ELABORATE 
1. The body and muscles constantly adjust to compensate 

for the pull of gravity. Some of the adjustments are large, 
like those made when we pick up a chair, but many are 
very subtle, almost unnoticeable. 

2. Have students work in pairs. Each student should 
observe the movements of his or her partner as he/she 
performs certain tasks, such as moving from a two-foot-
ed stance to standing on one foot, walking heel-to-toe, 
squatting, or standing on tip-toes.

 

EVALUATE 
1. Tell students to imagine a person standing in the aisle of 

a subway or bus, with nothing to hold on to.
2. Have student groups discuss and describe what would 

happen to the passenger when the vehicle begins to 
move, comes to a stop, or turns a right-hand corner. 
Without finding something to hold on to, how could the 
person keep from falling down?

3. Students should realize that the passenger could spread 
his/her feet out to keep from falling over. Ask, What 
does this movement accomplish? (It widens the person’s 
“base” and adjusts his/her center of gravity.)
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Experiment 1: From a sitting position
1. Sit in a chair and try to rise to a standing  

position. Switch places so your partner  
also can try. Record your results in the  
box next to Question “A,” right.

2. Again, sit in a chair and try to rise to a  
standing position, but this time, do not  
let your shoulders move forward. Switch  
places with your partner so he or she can try. Record your results in the box next to Question “B,” 
above.

Experiment 2: From a standing position
3. Stand up straight and have your partner  

place a chair 15 cm in front of you. Try  
to pick up the chair. Switch places so  
your partner can try, and then record  
your results in the box next to Question  
“C,” right.

4. Repeat Step 3, but this time, stand with  
your heels, hips, back and shoulders flat  
against a wall. Then let your partner try it. Record your results in the box next to Question “D,” above.

5. What happened during parts B and D?

6. Did you expect this result? Why or why not?

RESULTS 

A. Stand up from a seated position.  

B. Stand up from a seated position 
(without leaning forward).  

EXPERIMENT 1 

RESULTS 

C. While standing, pick up a chair.  

D. While standing with heels, hips, 
back and shoulders flat against 
the wall, pick up a chair. 

EXPERIMENT 2 



IDEAS FOR TEACHERS WITHOUT ACCESS TO THE CHILDREN’S MUSEUM OF HOUSTON

• Incorporate any of the lessons into your regular curriculum.

• Plan a special “field day” at your school. Prior to the event, conduct the Pre-visit lessons. After 
the event, use the Post-visit lessons.

• Create a classroom fitness plan that provides one month of activities. Help students plan a  
calendar with different fitness activities for each day.

• Participate in the President’s Challenge for fitness (www.presidentschallenge.org).

• Students must wear tennis shoes.

• The CMH’s PowerPlay exhibit is on 
three levels, connected by the Power 
Tower. Level 2 of the Power Tower is on 
the main entry level of the Museum. 
 It is suggested that teachers have a 
chaperone on each level of the Power 
Tower or have a chaperone accompany 
each group.

• An elevator for handicapped children 
is available (CMH guide will have key). 
It is suggested that you inform CMH 
officials about any special needs your 
students may have before you arrive  
at the museum.

• Before your visit, help students under-
stand the difference between heart rate 
while resting and after exertion, (see 
“Activity 3. Heart Rate and Exercise”).

• Also before your visit, explain to  

students that they will rate (on a 1–10 
scale) the amount of effort they expend 
during some of the activities in the 
exhibit. This is known as “perceived 
exertion rate.”

• Ask the CMH guide for a “Kid Card” 
(Power Tracker) for each student. To set 
up a card, each student will need the  
information below before visiting 
the Museum (see “Kid Card” video). 
Please make sure your students are 
ready to enter the following information 
(or have a chaperone assist).

   Username (numbers and letters only)
   Password
   Male or female
   Birthday (numerical date)
   E-mail (optional)

 As a final step, have students measure 
their baseline heart rates.

Follow these guidelines when your students visit the PowerPlay exhibit at the Children’s 
Museum of Houston (CMH).

Teacher  T ipsTeacher  T ips



Exhib i t  KeyExhib i t  Key
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