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Activity 2: The Swing of Things 
 

 
Dancers swing pendulums of different lengths, each 

with its own pace. 
 
Introduction  
 

People have been interested in how long things take for . . . well, for a long time. 
Recent archeological findings from the Ice Age appear to be from hunters who carved 
notches and gouged holes into sticks, reindeer bones and the tusks of mammoths, 
noting the days between each phase of the Moon. These artifacts are dated between 
25,000 and 10,000 B.C. Civilizations in the Middle East and North Africa made primitive 
clocks 5,000 to 6,000 years ago in order to divide their time more precisely. Galileo 
timed the swings of a pendulum by singing songs and keeping a steady beat, and 
eventually he designed his own water clock. 
 

Level: Grades 3-8 
 
Materials: 5-10 different length 
pendulums, made with string tied 
to washers. Lengths from 6” to 6’. 
 
Physics concepts: time, forces, 
motion, gravity 
 
Dance concepts: time, beat, 
ensemble movement, creating 
and developing movements,  
group choreographic studies 
 
Crosscutting concepts: patterns, 
cause and effect 
 
Practices: data analysis and 
computational thinking 
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Timing and its relation to pulse and rhythm are also a basic part of human movement. A 
dancer needs a strong sense of timing to coordinate a lift with another person, and 
musicians use pulse to play together. A sense of timing is part of playing a sport or 
even going through an elevator door in time. The Swing of Things gets students feeling 
how long a swinging object takes to go from one side to another. Students create and 
perform movements to match the pulse of a swinging object in order to get a feel for 
different timing. Then they consider why timings change. These whole body 
experiments lead to formal measurements. Those measurements are placed on a large 
graph. Students explore and discuss how a graph can show a variety of patterns that are 
important to both science and art. 
 
The teacher will need at least five pendulums of different lengths, ranging from a few 
inches to a few feet. You can make the pendulums with yo-yos or tying a string to a 
washer. If there are enough materials and space, it is ideal to have one pendulum for 
every two students. 
 
Warm-up  
 

• Students spread out. Contract smoothly for 4 counts; extend smoothly for 4 
counts. If the teacher is comfortable, lead the contract-reach activity. 
Contracting can be into a ball (bending legs and curving the spine); extending 
can be in various directions (up, right, left, spreading in all directions like a 
starfish).  
 

 
• Allow students to play with reaching in different directions: horizontally and 

diagonally. If music is playing, vary the counts of the reach-contract exercise. For 
example, 8-count reach, 8-count contract, 6-count reach, 6-count contract, 4 
and 4, 2 and 2, 1 and 1. Students get to choose the direction and way they 
reach-contract, but must stick to whatever timing is assigned. Emphasize taking 
us all the counts. When reaching, for example, don’t stop expanding until the 
last moment of the last count. This takes practice. 
 

• Repeat the previous exercise, but changing the weight from one foot to the 
other. For example: contract onto left foot, expand onto the right. Reverse. 

Contracting is different from collapsing or letting everything go. Think of how someone balls up when he 
is very cold: muscles in the stomach are tightened, and there’s energy to it. To contract means to engage 
the core and hollow as the limbs pull in toward the body’s center of gravity. The shape has integrity and 
stability. If time allows, play with the contract-reach exercise while having the belly released, then try with 
the belly engaged. Ask students if they feel a difference, and, if so, what it is.	
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Imitating a Rhythm 
 

• Ask: what is rhythm? This is not easy to define. Ask what rhythm feels like. Ask 
for examples of things that move rhythmically. Feel free to use a dictionary or 
music encyclopedia. 
 

• Each student makes up a simple movement. It should be short, clear and involve 
movement the body through space (left foot to right foot, down to up, etc.) If 
students are unsure, have them choose one of their favorite contract-reach 
movements from the Warm-up and adapt it into a movement. 
 

• Split up the class and have each half take turns showing the movement. Remind 
them it has to have a clear beginning and ending (“I won’t know the movements 
are over until every student performing is still”). Once the movements are clear, 
have students play with the speed of it.  
 

• Next, can they repeat their movement? This isn’t as simple as is sounds. If a 
move begins in a crouch and ends on a straight leg, the students has to figure 
out how to use the motion to get back in a crouch in order to begin again. Once 
students can repeat the movements, have them perform them three times in a 
row to different speeds: fast, medium and slow. As with the reach-contract 
warm-up, give them different number of counts to do their movements. 

 
Keeping Time 
 

Instead of counts to time movements, use pendulums. 
• Using the pendulums, see if students can do their repeating movements to 

match the different speeds of the pendulums. There are two basic ways to count 
the “pulse” of the pendulum: 
1- Each “beat” is when the pendulum switches sides (i.e. from right to left, or 

left to right). 
2- Or, the “beat” can be when the pendulum returns to its starting point, 

making a complete back-and-forth cycle.  
 

Contraction in Dance:  Dancers often focus on flattening or hollowing the belly to support their 
movements. There is a lot written about this. Without getting into the particular muscles used 
(although that would be a great thing for students to study), this hollowing action supports the length 
of the spine and also allows for range of motion. The goal isn’t to become rigid, but to allow support 
freedom and greater range of motion. When contracting, ask if students are bending legs. That will 
make the entire body contract. American choreographer Martha Graham made contraction a central 
aspect of her technique. White Dwarf stars contract. Sea anemones contract when touched. 
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• Teacher chooses one pendulum to set the pulse for the whole class. Each 
person practices her movement to that speed. If watching the pendulum is 
difficult, find a way to clap the speed of the pendulum. It’s best to pick a 
pendulum that has a pulse that feels natural. (If time allow, try to find a piece of 
music that fits the pulse of the pendulum). Divide the class (halves, thirds or 
quarters) and have each group do their own move to the pendulum tempo. The 
rest of the class can clap to help feel the rhythm. Remind performers the goal is 
to keep moving in a smooth progression. In other words, getting the movement 
done then pausing to wait until it’s time to start again isn’t keeping a rhythm. 
The movement has to take all the time before it starts again.  
 

• Repeat the previous activity, but with a longer pendulum and slower beat. Note: 
longer pendulums have slower swings. If the class tries to clap the pulse of the 
longer pendulum, it’s useful to subdivide, the time of the swing and accent 
either the bottom of the swing (at its lowest point) or the sides. For example, if 
it’s a swing subdivided into three pulses, it might sound like this: clap-clap-clap-
clap-clap-clap (where underline represents the loud, accented clap). 
 

Discuss: What does one have to do to match slow vs. fast speeds? Some possible 
answers: change the size of the movement, use more or less energy, bend legs 
more or less, extend or contract. 

 
• Students pair up and teach one another their movements. Each pair then puts 

the two movements in an order, still paying attention to the timing of the 
pendulum. 
 

 
 
 
A group of 9th 
grade science 
students 
practice their 
movement with 
a WSU dancer. 
The tempo was 
taken from the 
speed of a 
pendulum 
swing. 
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• Once the students have their movement, hand out a pendulum to each group. 

(If there are fewer pendulums, students can work in larger groups so each group 
has a pendulum). Each pair of students will demonstrate their movement for the 
rest of the class. They will do this by first demonstrating the swing of their 
pendulum so that we can all get a sense of this rhythm. This can start with the 
cue (a clap, or other audible prompt) from the instructor. After a few swings, the 
instructor gives another cue (another hand clap) and the pair should smoothly 
start right into their movement. This way others can see the connection between 
the swing of the pendulum and the movement they’ve invented. 
 

• Pairs of students demonstrate their movement from their own space in the 
classroom. We move from one pair to the next so that we get to see all of the 
movements and their different speeds, one after the other, until all have shared. 

 
Discuss: What’s the relationship between the lengths of the pendulum and the 
rhythm or pacing? (Shorter strings are the fastest and the longer strings are the 
slowest). How can we explain this? 
 
Experiment: Have one person from each pair form a line, holding pendulums from 
shortest to longest (see photo at the beginning of this activity). They should be 
facing forward, single file, with the short pendulum at the front and the long 
pendulum at the back. On cue, all pendulums should be released to swing (starting 
on the same side at about a 45-degree angle) while the other students watch from 
the front. Partners then switch, so that each person in the pair has a chance to be 
the pendulum swinger and the other gets to observe. What patterns to do we see? 

 
• Trickier movement challenge: Pendulum Line with Movement Phrases. In our 

performance A Body in Motion, dancers form a line with their pendulums (a clip 
can be found at the website). They all let them swing at the same time, then put 
their pendulums down; and then on a cue they each tried to do their movement 
phrase at the pace of their own pendulum. A group of students could do this. 
Keep in mind: it’s remarkably difficult to remember and stick with the speed of 
your dance phrase while people are moving at different speeds all around you. 
Our dancers got really good at this, but only after a lot of practice. 

 

Pattern-making 
 

So far, we’ve thought of the pendulum as a rhythm maker. In other words, it tells us how 
long to take to do something. There’s another way to think about time. How many 
swings can the pendulum make in 10 seconds? Since we’re defining a precise interval of 
time, we can collect data that are comparable to one another, and that we can make 
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sense of. 
 

• Have students return to their pairs (or larger groups). One student holds the 
pendulum, and the other is in charge of counting. On cue from the teacher (a 
loud clap, which students don’t watch but listen for; a natural impulse is to 
anticipate the sound, which can affect the count), the pendulums will be set into 
motion by the student holding, while the other student in each pair will do the 
counting. There are important considerations and discussion to have before this 
starts, which the teacher can ask for student input on.  For example, how high 
up should each pendulum be released? (It turns out that this is not critical, but 
it’s easy to agree on something like a 45-degree angle, since this is halfway 
between horizontal and vertical. Larger angles do not work as consistently.) 
What counts as one swing (back and forth or just from one side to the other)? 
Can you count fractions of a swing?  (Probably, it isn’t too hard to count a half 
swing, and there is good reason to do this.) 
 

Note: when swinging the pendulum, try to keep the hand still. If the hand moves too 
much, it changes the timing of the swings. Why is this? 

 
• When the cue is given, all students are letting pendulums swing and are keeping 

track of the count (in whatever standard was decided upon). At the end of 10 
seconds, the teacher gives a cue (e.g., a hand clap) and the pairs of students 
confirm their counts with one another. 

  

As dancers look on, Adam and Erik show a collection of pendulums hung from a long pipe – 
our own number line.  We’ve marked the pipe in equal increments so that we could find 

each swing count and “graph” the pendulum at that point. 
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Experiment 
 

Create a graph of pendulum speeds. First, collect the measurements of swings in 10 
seconds. This can be done on a sheet of paper or by creating a list on a large board in 
the classroom. Three measurements could look something like this:  

6 inch pendulum: 13 swings 
52 inch pendulum: 4.5 swings 
24 inch pendulum: 6.5 swings 

 
You could arrange these data in some way or just have a general discussion about what 
we notice so far.  Are there patterns that we see?  What else can we do to make sense 
of those patterns?  This can naturally lead into a discussion about making some kind of 
chart or graph.  We’re going to do this with the pendulums themselves.  
 
Mark out a long space where you can hang the pendulums. It could be the top of a 
white board, or a section of the wall of the classroom. On the space, create markers of 
number of swings, going from zero to the most swings recorded. It might look like this: 
 
0         8        12       16   24 
 
Now, hang each pendulum on the line on the number of swings it made in 10 seconds. 
For example, if Louisa’s pendulum swung 7 times in 10 seconds, she would hang her 
pendulum a little to the left of the “8” marker. (You can make a decision about how 
many marks to place on the white board and how precise to be.)  Do this with all of the 
pendulums. Note: suspend the pendulums using tape, or, if there is a lip at the top of 
the board, tie paperclips to each string and hook the paperclip (unfolded) to the top of 
the board. 
 
Discuss: Once you have the pendulums suspended, what do you notice? As the 
pendulum strings get longer, what happens to how long the swings take? What is the 
relationship between the length of the pendulum and the amount of time it takes to 
swing? Can you describe it verbally? One way to say it is:  

Short string = quick swing 
Longer string = slower swing 

 
Why does it work this way? (This isn’t easy to explain! In fact, maybe part of the 
explanation is “that’s just what nature does.” But we can make sense of this pattern in 
different ways.) 
 
Can the class describe the relationship of the string length to the swing time? If each 
pendulum is one inch longer, will the timings of the swing increase by the same 
amount? Or does the timing of the swing increase at a different rate? Said another way, 
if each string length changed by the same amount, would you expect the same amount 
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of change in its swing time? As it turns out, the swing time changes much less for 
shorter strings than it does for longer strings. This kind of relationship makes an 
interesting curve, instead of a straight line.   
 
Discussion Questions  
The following can be prompts for written or group assignments, as well as other 
discussions: 

• Which pendulum swings faster, the one with the shorter string or longer string? 
How can we communicate this trend to someone else if they weren’t there to 
see it?  How could we explain it to them? 

• Consider the longest pendulum and the shortest pendulum you have. What is 
the relationship between the numbers of swings in 10 seconds? What are few 
different ways to express that relationship? Two approaches: how much bigger 
is one number than the other? How many times bigger is one number than the 
other? Can you express the difference as a ratio? 

• Now consider the two pendulums that have similar lengths (for example, one 
that is a few inches longer than another. What is the relationship between the 
numbers of swings in 10 seconds? What are few different ways to express that 
relationship? Two approaches: how much bigger is one number than the other 
(i.e., a difference)? How many times bigger is one number than the other (i.e., a 
ratio)?  

• Compare the different in number of swings in 10 seconds between the two 
shortest pendulums in the class. Now compare the difference in number of 
swings in 10 seconds between the two longest pendulums in the class? Do these 
two difference tell you something about what it happening? Why? 
 

Extensions of the Lesson 
• We can swing the pendulums at the same time, either scattered about the room 

or all lined up in front of one another, from short to long.  How does this change 
what we observe?  Why do we categorize and order things?  Why would we not 
put things in order?  Which is better? 

• What information did creating a movement to the pace of the pendulum help us 
to understand?  What information did our graph help us to understand?  How 
are these different?  Why would we use one rather than the other; and how 
could we use them together? 

• We had pendulums lined up from short to long, front to back.  We could also 
compare just two pendulums at a time: One dancer (or two, side by side) could 
hold two pendulums and demonstrate the difference in their timing, including 
the “beat” that is between them.  What kinds of combinations might be 
interesting?  How could you predict which lengths of pendulum to combine?  If 
you don’t have one of the pendulums you think you need, could the graph help 
you predict what length to cut the string to? 
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• How could you use different lengths of pendulum to create an artistic design as 
they swing?  How could you use different lengths of pendulums to engineer a 
device that solves a problem? 

• If you had a spare pendulum that had not been timed for 10 seconds, how could 
you use the graph to predict its swing time?  If you wanted a pendulum to swing 
one time per second (or 10 times in 10 seconds), how does the graph help you?  
Can you test this? 

• When you are moving to the timing of a pendulum, what do you need to do to 
remember that rhythm?  There are lots of strategies here.  How is this important 
for dancers? For musicians? For scientists? For others? 

 
Further Study  

• Although we did work to see how pendulums swung in a certain amount of time, 
we could also do something that is opposite: You can create a timing device out 
of a pendulum.  How would you design something like this?  Would it be best to 
use shorter strings or longer strings?  Are there specific designs that match to 
specific purposes?   

• Are there other ways of creating a timing device?  A pendulum is one that we 
used, but maybe there are others: the motion of some other device, the familiar 
vibration or beat of something familiar, or a contraption using springs or other 
forces.  Could your body be used as a timing device?  How does the 
understanding of a pendulum help you to think about the timed motion of your 
body? 

• There are other variables besides the length of the string that could be tested 
for a pendulum.  For example, we could vary the mass at the end (the number of 
washers, for example), the place that we start the swing from, the material that 
the string is made from (maybe even a rigid rod instead of string), or how the 
pivot of the string is fixed or made to move as the pendulum swings.  How could 
you design an experiment to test any of these variables or others? 

 
Science at Play 
As we developed the ideas that went into our performance and workshops, we realized 
that it’s helpful to point out and clarify some scientific principles that we see in action.  
(Take a look at http://dancesciencefest.org/guide/ for an example of these.)  These 
come up again in our swinging activity, as they do in the others. 
 
• As the story goes, Galileo stared up at lighting that was hanging from a church 

ceiling to recognize the importance of pendulums and their use in timing.  It turns 
out that the length of the string is very important for the timing, as these activities 
demonstrate, but the mass of the washer has no effect on the timing.  This should 
seem weird.  It turns out that the mass of the pendulum affects how much gravity 
pulls on it, but the mass of the pendulum also affects its inertia – how much a thing’s 
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motion changes.  Since the force and the inertia change by the same amount, these 
effects cancel each other out. 

• As long as they are not too big, the swing angle also does not matter in the timing.  
This is fun to watch and think through.  The same length pendulum can be pulled 
back to 20 degrees instead of 10 degrees, for example, and it takes the same time 
to go back and forth.  Even though the 20-degree angle has more distance to 
cover, pulling it back this far also puts more energy into this system, so it travels 
faster over the longer distance.  For these smaller angles, the increased speed 
exactly compensates for the longer distance. 

• If gravity were stronger (i.e., everything felt heavier), then the pendulums would be 
pulled harder and they would take less time to move back and forth.  (If there were 
no gravity, they would not swing at all.)  It turns out, if you do these experiments 
very carefully, you can show that the number of swings you can get in a set amount 
of time is different on mountain tops than it is at sea level, because there are slight 
gravitational differences.  If you took your pendulum to the Moon, where there is 
less gravity, the swing time would take much longer.  However, if you did the same 
experiment with all the different lengths of pendulums, even though each time 
would be different on the Moon than on Earth, the pattern that we get would show 
the same curved relationship between number of swings and the length of 
pendulum.  This shows us that we can have different effects in different places, but 
the basic rules of nature are acting the same way. 

 

 

 
 
  

Teacher Reflection  
 
Consider the way 
movement in The Swing 
of Things was facilitated. 
What are some of the 
ways safety, comfort with 
movement, open-ended 
problems, exploration, 
and creativity were 
fostered? 
 
On the next page, make a 
list of observations about 
the lesson and how it was 
taught, focusing on 
movement facilitation. 
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Teacher Notes 
 


