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Dear Teacher,
The Science of Spinning Tops Curriculum and Lab Kit was written to introduce, build and reinforce physical science concepts in a simple and fun 
manner. Children at the elementary grade level are familiar with, and fascinated by the motions of spinning tops. Use this curriculum to meet the 
Massachusetts Frameworks for Science Standards by learning important concepts such as force, motion, balance, gravity, friction, and energy.

The activities in this guide are conducted with a boxed kit of different types of spinning tops which are be used with the lesson plans.

This Science of Spinning Tops Curriculum supports the Gloucester Public School District Goals by introducing and enhancing the following 
Massachusetts Physical Science Frameworks for Grade 3.

1. Describe the various ways that objects can move, such as in a straight line, zigzag, back and forth, round and round, fast and slow.
• Use a spinning toy (e.g., a top) or a rocking toy (e.g. rocking horse) to explore round and round motion and back and forth motion. 
Demonstrate and discuss how the earth moves.
• Manipulate, observe, compare and describe the behavior of various rolling or spinning objects on different surfaces and inclines.
• Observe tops of different sizes and launching mechanisms.

2. Demonstrate that the way to change the motion of an object is to apply a force (example: give it a push or a pull). The greater the force, 
the greater the change in the motion of the object.
• Observe objects as you push or pull them on a hard smooth surface. Make predictions as to what direction they will move, and how far they will go. 
Repeat using various surfaces, e.g. rough, soft.
• Measure the distance that objects move after being pushed or pulled with different force.

3. Recognize that under some conditions, objects can be balanced.
• Manipulate and observe how various objects can be balanced and how changing them can cause the object to become unbalanced.

4. Identify the basic forms of energy (light, sound, heat, electrical and magnetic). Recognize that energy is the ability to cause motion or 
create a change.

Grade 3 Massachusetts 
Frameworks for Physical Science
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Important Vocabulary in this Unit

1. Force

�. Motion

3. Gravity

4. Rotation

5. Balance

6. Wheel and Axle

7. Wobble Motion

8. Springs  

9. Gyroscope

10. Symmetry

11. Friction

1�. Energy

13. Transformation

14. Transfer
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Spin A Top and Observe it’s Motion

Motion is the word that describes an object’s change of position or 
location in space. 

Look for these three motions:
1. It spins around rapidly - up to 100 miles per hour.
2. It moves from one place to another. 
3. It wobbles.

The Earth has the same Motion as a 
Spinning Top

Right now the earth is making the same three motions as a Spinning 
Top.
1. It is spinning around rapidly - The earth spins at a speed of 1000 miles 
per hour. This motion is called Rotation
2. It is moving around the sun - 66,000 miles per hour. This motion is 
called Revolution
3. It wobbles - one wobble every 25,800 years.

A Spinning Top produces a Force that 
makes it Balance 

A Force is any action that moves or changes an object. Force has both 
direction and size. Some words that describe Force are push, pull, twist, 
lift, and throw. The attraction of the earth pulling on all objects is called 
the Force of Gravity. Magnets produce a Force. Bicycles and Spinning 
Tops produce a Force that keeps them  
spinning, moving and balancing. 

Balance is when a object remains steady on a base that is narrow or 
small. A person standing or walking  
balances on one’s feet.  A Spinning Top balances on a narrow tip. 

A Spinning Tops balances because two opposite forces of equal strength 
act the top. The first is the Force of Gravity which pulls the top down-
ward and over. The second is a Rotational Force produced by the 
spinning. This Force pulls the top outward and upward. The Top Bal-
ances.

Feel the Battle of Forces that make a Spinning Top and a Bicycle 
Wheel Balance

For a Top to Balance it must be have 
Symmetry

Symmetry is the equal and orderly arrangement of the parts that 
make up an object. The weight of the top and its shape must be similar at 
all points on and inside the top. 

Important Concepts in this Unit
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What are some Forces that can make a 
Top Spin? 

Finger Twist
Spring Winding
String Winding
Pump
Magnets

What is a Gyroscope?

A Gyroscope  is a special type of Spinning Top. Gyroscopes are made of 
a rotating heavy metal wheel inside a circular frame. The wheel’s Rota-
tional Forces makes it balance. Gyroscopes are used as guidance systems 
for airplanes and ships because of their ability to balance. 

Try balancing a gyroscope on a pen point or a string.

A Spinning Top produces Energy

Energy is the ability of matter to create movement or change an ob-
ject. Food Energy makes you move, think and breathe. The Energy in 
gasoline makes a car engine run and move the wheels. Light is a type of 
Energy. Heat and Sound are Energy.  Electricity is Energy.

A Spinning Top produces a Rotation Energy. This Rotation Energy can 
be changed into Light and Sound  
Energy. Scientists call this type of change a Transformation of Energy.

Force In (Twist, Spring, Pump ) = Energy Out (Rotation, 
Light, Sound, Heat)

What makes a Spinning Top slow down and 
fall over? Answer: Friction

Friction is a force that results when two surfaces rub against each 
other. Rub your hands together. The two hand surfaces rubbing causes 
Friction. Can you feel the Heat Energy produced from the Friction? 

When a Top spins, two types of Friction act on it. The Friction of the sur-
face of the ground or a tabletop with the tip of the Top and the Friction of 
the air against the surface of the Top. 

Friction slows down the Top’s spin. As it slows it loses its Rotation Ener-
gy. Notice as a Top slows down it wobbles because the Forces of Gravity 
and Rotation are becoming unequal. The top falls and is lifted (wobbles) 
until the force of gravity becomes too great and the top falls over and 
stops spinning. 

What Happens when a Top Collides with 
another Top or a Wall?

When one Top hits into another Top there is a Transfer of Energy from 
one Top to the other making them move apart in opposite directions. The 
Rotation Forces hitting each other transfers Energy into Movement. 

When a Top hits into a Wall it loses some of its Rotation Energy. The Top 
slows down or quickly falls over. 
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Spinning	Tops	Activity	#1
BRAINSTORM AND DISCUSS THE WORD FORCE

What is a Force? 
Ask: Have you heard the phrase from the movie Star Wars “ MAY THE 
FORCE BE WITH YOU.”

Definition: A Force is any action that moves or changes an object. 
Force has both direction and size. 

Some Words that describe Force:
Push 
Pull 
Twist 
Lift 
Squeeze
Throw

1. Use the words above to make a simple sentence.

Other types of Forces are:

Gravity is the force of the earth pulling on all objects. Drop a ball or a 
book. It falls to the ground because of the Earth’s gravity. In space there 
is no gravity so astronauts and objects float..

Magnets produce a Force. Use the Magnets in you kit to feel the Forces 
of Attraction and Repulsion.

Wind or Moving Air is a Force. Blow on your hand and feel the Force 
to the moving air. Windmills turn, Kites, Birds and Airplanes fly because 
of the Force of Moving Air. 

Bicycle Wheels and Spinning Tops produce a Force that keeps them 
spinning and moving. This Force is called the Force of Rotation.

Spinning	Tops	Activity	#2
THE FORCE OF ROTATION IN A SPINNING BICYCLE WHEEL

Materials: Large 1� inch silver bicycle rim with handles.

1. Begin by trying to hold the wheel upright on its handle. Use the end 
that has a black round head screw as the balancing point. 

Ask What will happen if I let go of the Wheel?
Answer: The wheel falls over. Why?
The Force of Gravity Pulls it over.

Can we make the wheel balance on its axle? 
Yes by Spinning it the wheel.

Spin the wheel and it will balance. Why? 
Answer: A Force of Rotation is produced by the spinning wheel that 
overcomes and balances the Force of Gravity.

This is the reason why its easy to ride a bicycle when the wheels are 
moving. When the wheels stop moving the bicycle tips over.

Spin the wheel again. Point out that the Force of Rotation is moving 
outward along the rim which balances the force of Gravity which is 
pulling downward. The spinning wheel is like a spinning top.

Point out that besides spinning, the wheel handle is also wobbling. The 
Wobble is a part of all spinning motion. Even the Earth Wobbles as it 
spins. 

As the wheel slows down, it wobbles more and more until gravity 
completely takes over and the wheel’s rim touches the ground.
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Spinning	Tops	Activity	#3
FEEL THE FORCES

Materials: large silver wheel rim with handles, magnets

1. Have each student hold the wheel by the axle handles. Hold firmly 
with both hands. Make sure  they keep their hands away from the spokes. 
Arms should be outstretched and rigid.

�. Have them tilt the wheel back and forth while it is not spinning.

3. Then, Spin the wheel rapidly and have the student tilt their arms and 
the wheel back and forth while it is moving.  Ask them if they FEEL 
THE FORCES. Have them turn the wheel 90 degrees in both directions.

The Force they feel is the Force of Rotation.

4. Use the two Magnets in your kit to feel the Force of Magnetism.
Use the ends of the magnet that repel each other and try to put them 
together. 

Do you feel the Force of Magnetism? Does it feel like the Force of 
Rotation? 

Spinning	Tops	Activity	#4
BALANCING ACT

Materials: large silver wheel rim with handles, clothesline rope loop.

1. Place the rope around the inside of one handle of the wheel and try to 
balance it on the end of the rope. 
 
Ask: What will happen it I let go of the wheel? 
Answer: It will fall off the rope. 

Why? The Force of Gravity pulls it over.

�. Next, have a student hold the wheel as in Activity #3 and then rapidly 
spin the wheel.

3. As the wheel is spinning, the student will need to hold tightly onto one 
end of the axle and let go of the other.
Note: You may want to pick a strong student for this experiment or one 
that you noticed in Activity #3 who had a lot of control of the wheel.

4. Place the end of the rope around the inside of the free handle and then 
have the student let go of the other axle. The wheel will balance on the 
rope. Note: Watch out for student feet/legs when the wheel falls off 
the rope. Students should stand away from the demonstration.

Why? The force of Rotation overcomes the force of gravity. The spinning 
wheel produces a force which is opposite the force of Gravity. This is 
exactly how one balances a bike.

Notice that the wheel is spinning but also it is turning. The rope will coil.
The next activity will demonstrate that spinning objects have more that 
one movement. 

Use your Doodle Top for the next experiment!
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Spinning	Tops	Activity	#5
THE MOTION OF MOVING OBJECTS

Materials: You will need the Doodle top with the colored marker for its 
tip and a piece of white paper.

1. Ask: What is Motion?
Answer: MOTION is the word that describes an object’s change of 
position or location in space.

�. Brainstorm and discuss words that describe motion.

Round and Round or Spin
Curved - like in a racetrack
Straight
Zig Zag
Wobble
Back and Forth - like a swing
Up and down
Fast and Slow
Dive
Flip
Slide
Smooth or Bumpy 
 
3. Tape the paper to a smooth surface or the inside of you kit tub.
Spin the Doddle Top on a piece of white paper and observe it’s Motion

Look for these three motions:
• It spins around rapidly.
• It moves from one place to another. 
• It wobbles.

4. Notice how the top traces out each of the three motions.

5. The Earth has the same Motion as a Spinning Top
Right now the earth is making the same three motions as a Spinning Top.

•  It is spinning around rapidly - The earth spins at a speed of 1000 miles 
per hour. This motion is called Rotation. It causes Day and Night.

• It is moving around the sun - 66,000 miles per hour. This motion is 
called Revolution. This motion causes the change of the Seasons

•  It wobbles - one wobble every �5,800 years.

6. Use the Doodle Top Drawing Cards. Spin with different hands. How 
many different types of patterns can you make?

7. Additional Doodle Tops can be purchased from most toy stores or by 
Searching the Web.

A typical Spinning Top Pattern
Loops are caused by the Wobble. 
Top has direction towards the left 
and upwards.

Start Spinning

End Spinning
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Spinning	Tops	Activity	#6
DIFFERENT WAYS TO MAKE TOPS SPIN

Materials: Finger Twister, Small Spring Winder, Pump and String Pull 
Gyroscopes.

Ask: What are some different ways to make a top spin? How can we 
apply a force to a top to make it spin? Which forces make the top spin 
longest

Show the following tops to the students and demonstrate the different 
ways to make tops spin. Note how people have invented different ways 
of applying forces to tops.

1. Twist with Fingers
�. Spring Winder
3. Pump
4. String Pull - Gyroscope

Have students bring any tops they have at home into class. Do a Show 
and Tell session.

Spinning	Tops	Activity	#7
SPRING WINDER TOPS

Materials: Small metal spring winder top, small sliver spring and the 
Awika Spring Walker.

1. Ask: How does the Spring Winder Top work?
Answer: The Spring Winder works because you can put many twists into 
the spring by coiling it. The spring can buildup and store the force inside 
the coiled spring. With a Finger Twister you can only apply a single twist 
force. With the Spring Winder you can apply many twists.

The Spring is a great simple invention. What other products use springs.

• Wrist Watches and Clocks
• Pens that have the tip open or close has a spring inside
• Springs on doors
• Cars have springs to absorb road shocks
• Trampolines
• Bed Springs
• Wind up Toys

�. Show the students the simple spring in the kit and demonstrate. Have 
students bring in a spring object from home into class and demonstrate.

3. It may be difficult to see the spring inside the top winder coil. 
Use the Awika Spring Walker to demonstrate how a spring coils itself as 
you turn the key around and around. The Forces that you apply are being 
stored in the winding of the spring. When you release the walker, the 
spring unwinds which causes the legs to turn.

4. Note the how gears transfer forces from the spring to the legs. Also 
note that sparks are produced from a gear turning a metal wheel.

5. It might be fun to setup an obstacle course of small books to see if 
the walker can climb over them. What is the greatest height it can climb 
over.

Note: Spring inside of yellow 
winder. To right, line points 
to holes in top that cause the 
spring to twist.
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Spinning	Tops	Activity	#8
GYROSCOPES

Materials: Gyroscope and a Ball Point Pen

Ask: Has anyone ever heard of top called a 
Gyroscope?
Answer: A Gyroscope  is a special type of 
Spinning Top. Gyroscopes are made of a 
rotating heavy metal wheel inside a circular 
frame. The wheel’s Rotational Forces makes it balance extremely 
well. Professional Gyroscopes made of precision metal parts and are run 
by motors to keep them spinning. They are used as guidance systems for 
airplanes and ships because of the ability to balance and keep a steady 
course.

See separate handout for other uses of Gyroscopes.

1. Line up the students so you can pass the balancing gyroscope around 
from student to student. This activity is best done around a table so 
when the gyro eventually falls it will only drop a short distance and not 
damage it.

�. Wind the Gyroscope around the axle with the plastic strap or the 
string. 

3. Hold the Gyroscope by its frame and then give it a strong and outward 
pull.

4. As the Gyroscope is spinning rapidly, place its axle on the top of a Ball 
point pen. It will balance!

5. Pass the balancing gyroscope from student to student. See how many 
passes you can make before the gyroscope falls over.

6. Repeat as necessary to see if you can break the record or have a 
challenge match with another class.

Spinning	Tops	Activity	#9
BALANCE AND SYMMETRY

Materials: A Finger Twister Top, tape and a penny or dime.

Ask: What is Balance?
Answer: Balance is when a object remains steady on a base that is 
narrow or small. 

1. Brainstorm and Discuss different ways balance is used

• A person standing or walking, balances on one’s feet.  
• A Spinning Top balances on a narrow tip. 
• A seal can balance a ball on its nose.
• A tightrope walker in a circus balances on the rope.

�. A top balances because it is spinning and because it has symmetry. 
Symmetry is the equal and orderly arrangement of the parts that make 
up an object. The weight of the top and its shape must be similar at all 
points on and inside the top. Look at the different tops in you kit and 
notice their symmetry. Tops that are symmetrical spin smooth and long. 
Tops that are made not symmetrical wobble and quickly stop spinning.

3. To demonstrate Symmetry. Spin one of the Finger Tops. Notice its 
smooth movement.

4. Then, tape a dime or penny to the side of the top. Spin and notice what 
happens. The top wobbles and quickly falls over. 

Remove the penny and repeat.

Symmetry is an important part of design. Without symmetry objects to 
not spin smoothly. This is especially important in gyroscopes that are on 
board airplanes and ships!
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Spinning	Tops	Activity	#10
FRICTION

Ask: Why does the top stop spinning? 

Why does it not go on spinning forever?

What are the Forces that make a top stop spinning?

Answer: The Force of Friction

Friction is a force that results when two surfaces rub against each other. 

Rub your hands together. The two hand surfaces rubbing causes Friction. 
Can you feel the Heat  produced from the Friction? 

When a Top spins, two types of Friction act on it. The Friction of the 
surface of the table with the tip of the Top and the Friction of the air 
against the surface of the Top. 

Friction slows down the Top’s spin. As it slows it loses its Rotation 
Energy. Notice as a Top slows down it wobbles because the Forces of 
Gravity and Rotation are becoming unequal. The top falls and is lifted 
(wobbles) until the force of gravity becomes too great and the top falls 
over and stops spinning. 

Experiment with different materials and how some of less friction that 
others.

Spin the same top on the following surfaces and use your kit stopwatch 
to time each one. 

Use the Friction handout and fill out the times. Which produces the least 
friction and why?

Ideas for Friction Experiments: Glass, Sandpaper, Metal, Wood, 
China, Carpet. Have the students write a description of each surface.

Spinning	Tops	Activity	#11
ENERGY

Materials: Finger Twister Music, Tornado and Magnetic Tops

Ask: What is Energy?
Answer:  Energy is part of all Matter. When the Energy in Matter is 
released a Force is produced.

The Energy in food makes you move and think. 
The Energy in gasoline makes a car engine run and move the wheels. 
Light is a type of Energy. 
Heat and Sound are Energy.  
Electricity is Energy.
Magnets can produce Energy

A Spinning Top produces Rotation Energy. This Rotation Energy can be 
changed into Light and Sound Energy. Scientists call this type of change 
a Transformation of Energy. 

A Transformation of Energy changes one kind of energy into another.

Ask: Has anyone ever heard of the toy called a Transformer. What do 
they do? 
Answer: They change their shape, what they do, or how they look.

1. Demonstrate the Transformation of Energy with the following tops:

�. Finger Twister that transforms Rotational Energy into Light and 
Sound Energy.

3. Tornado Top: Transforms rotational energy into light and sound. Note 
the spring on the Tornado top that makes it bounce.

4. Magnetic Top - Notice how the magnets in the disk and top keeps the 
top spinning only on the metal disk. The energy in Magnets make them 
attract or repel each other.
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Spinning	Tops	Activity	#12
WHEN TOPS COLLIDE

Ask: What happens when two tops collide with each other or with a wall 
or other obstacle?

Answer: When one Top hits into another Top there is a Transfer of 
Energy from one Top to the other. This energy transfer can make them 
move apart in opposite directions. If one top is moving faster and/or is 
larger than the other, the slower and/or smaller tops will be slowed down 
or knocked over. 

When a Top hits into a Wall it loses some of its Rotation Energy. The Top 
slows down or quickly falls over because it loses some of its energy to 
the wall. The energy transferred to the wall is released as heat.

1. Experiment with two of the finger twister spinners in a frying pan or 
the plastic tub that your tops cane in. 

�. Notice that when two tops hit into each other they move in opposite 
directions when they have about the same size and speed.

3. If the sizes and speeds are different, the top with the fastest spin and/
or the larger size will knock the slower and/or smaller top over. This is 
happens because the larger and/or faster speed top has more energy.

4. Experiment with different size and speed tops in your kit. Have a Top 
Battle to see which top is Champ? Look at the different tops in your kit. 
Which one would you pick? 

5. Which one produces the greatest force and energy? Why?

6. Bring tops into class from home or make one to extend the challenge.

7. Pickup and Tilt the Tub or pan to counter balance the Top from hitting 
into the wall. What Forces are you using. Can you make the top speed up 
inside the tub. How? Why? Have a Challenge!

Spinning	Tops	Activity	#13
LONG SPIN CHALLENGE

Materials: Use the small finger twisters, the inside of your kit tub or 
frying pan and the stopwatch. (other size tops can also be used).

1. Each student gets two time trials. Record each time on the handout.

�. You may want to do this activity in a large frying pan or dish so the 
top is contained within a boundary which will prevent it from flying off 
a table or desk. The best times will be achieved when the top is evenly 
spun and does not hit any side walls. 

3. Have students think of other containers that might enhance spin time. 
Have them be unique and creative with surfaces and objects. This could 
be an interesting engineering and design challenge.

4. You could also have student tilt the tub or frying pan to avoid hitting 
the wall. Record time on handout when top falls over completely.

5. Use your Gyroscope for a long balance challenge.


