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Students in grade 5–8 cl a s s rooms possess a wide ra n ge of
b a ck ground know l e d ge . Student response to this video

p ro gram is sure to be va ri e d , so the teach e rs at these gra d e s
need all the help they can get! This guide has been designed
to help the 5–8 science teacher by providing a brief synop-
sis of the pro gra m , p rev i ewing and fo l l ow-up questions,
a c t i v i t i e s , vo c ab u l a ry and additional re s o u rc e s .
B e f o re Vi e w i n g : E x t e n s i ve re s e a rch tells how import a n t
it is for the teacher to discover what the students know —
or think they know — about a topic, b e fo re actually start-
ing a new unit.T h e re fo re , after prompting discussion with
the pre - v i ewing questions, lead your class to create an
"Everything We Think We Know About…" list.You may also
wish to prev i ew key vo c ab u l a ry wo rd s , and have students
raise additional questions they hope will be answered.

After Vi e w i n g : H ave your students share video ex c e r p t s
that fascinated or surprised them, then ch a l l e n ge your stu-
dents to prove or disprove the accuracy of the facts they
put on their “ E ve rything We Think We Know A b o u t … ” l i s t .
Discuss what else they learned and use the fo l l ow-up ques-
tions and activities to inspire further discussion. E n c o u rage
students to re s e a rch the topic further with the Internet and
reading re s o u rces prov i d e d .

Suggested Print Resources
• Crow, Linda W. and Bill G.Aldridge. Middle Level Energy Series. National

Science Teachers Association,Washington, D.C.; 1994.

• Doherty, Paul, Dan Rathjen and the Exploratorium Teacher Institute. The
Spinning Blackboard and Other Dynamic Experiments on Force and
Motion. Wiley, New York, NY; 1996.

• Taylor, Beverley A.P. Exploring Energy With Toys: Complete Lessons for
Grades 4–8. Learning Triangle Press, New York, NY; 1998.

Grades 5–8

• Students can participate in a “Roller Coaster Contest” to test their knowl-
edge of kinetic and potential energy. Using cardboard or foam board, have
small groups of students create a roller coaster tra ck with two hills.
Students can design this tra ck in any manner, but the goal is to have a
tennis ball start at the top of the first hill and make it over the second to
complete the tra ck . Students should discuss the design of their tra ck
b e fo re building, focusing on concepts like the height and steepness of
h i l l s .W h i ch roller coaster design most effe c t i ve ly utilizes kinetic and
potential energy?

• H ave students spend a day examining the world around them for ex a m-
ples of potential and kinetic energy. Students can look to the classroom,
cafeteria or neighborhood and record as many examples of potential and
kinetic energy they can discove r. Student observations of energy could
then be re c o rded in a written journ a l , s ke t chbook or photo-journal and
displayed throughout the classroom.

• E n c o u rage students to wa t ch brief clips from va rious sporting eve n t s
(skiing, diving, swimming, football, etc.). Students can identify how poten-
tial and kinetic energy are used in each sport . Using their know l e d ge of
these states of energy, students can also bra i n s t o rm ways that athletes
could increase their potential and kinetic energy, and also the possibl e
outcomes of maximizing their energy. See Science Projects About the
P hysics of Sport s by Robert Gardner (Enslow Publ i s h e rs , 2000) for more
ideas about using athletics to study energy concepts.

Suggested Internet Resources
Periodically, Internet Resources are updated on our web site at
www.LibraryVideo.com

• www.miamisci.org/af/sln/mummy/raceways.html
“The Atoms Family”web site, sponsored by the Miami Museum of
Science, presents an activity about potential and kinetic energy called
the “Mummy’s Tomb Raceways.” In this activity, students are encouraged
to build a raceway for marbles that takes into consideration their knowl-
edge of energy and gravity.

• www.learner.org/exhibits/parkphysics/index.html
This “Amusement Park Physics” page explains how roller coasters use
kinetic and potential energy. On this site, students are able to use this
information to design their own roller coaster.

• ericir.syr.edu/Virtual/Lessons/Science/
Physical/PHY0067.html
This page provides a fun, hands-on activity that reflects inquiry-based
learning strategies. Students create “spool racers” to investigate the rela-
tionship between potential and kinetic energy.
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gravity — The force of attraction that pulls down on everything on Earth.

weight — A measurement of the force of gravity pulling down on an object.
Weight is determined as (mass)(gravity).

gravitational potential energy — The energy of an object due to its posi-
tion.The higher an object is, the more potential energy it has.A heavier object
has more potential energy than a lighter one at the same position.The formula
to calculate the gravitational potential energy of an object is (weight)(height).

j o u l e s — Units that measure the amount of wo rk or energy pro d u c e d . O n e
joule is equivalent to 1 kilogram (meter/second)2.

mass — The amount of matter that is contained in an object.The more mass
an object has, the greater its weight.

velocity — How quick ly an object ch a n ges its position.The speed of an
object in a certain direction is its velocity.

Pre-viewing Discussion
Before students generate their list of “Everything We Think We Know About…”
for this topic, s t i mulate and focus their thinking by raising these questions so
that their list will better reflect the key ideas in this show:

• Which has more energy, a tennis ball or a bowling ball?

• Does a small object with high speed have more energy than a large object
with low speed? Explain.

After the class has completed their “ E ve rything We Think We Know A b o u t … ”
list, ask them what other questions they have that they hope will be answered
d u ring this pro gra m . H ave students listen cl o s e ly to learn if eve rything on
their class list is accurate and to hear if any of their own questions are
answered.

Focus Questions
1.What is matter?

2. How are energy and work related?

3.What is kinetic energy? Give some examples.

4.What is potential energy? How is it different from kinetic energy?

5. H ow can the kinetic energy of an object ch a n ge if the total mech a n i c a l
energy of the system remains constant? 

6.Would you rather have a water balloon dropped on you from 1 meter above
you or from 3 meters ab ove you? Explain the role of potential and kinetic
energy in dropping water balloons.

7.What is an energy transfer? 

8. How is potential energy transformed into kinetic energy?

9.Why can a yo-yo be called an “energy transfer machine”?

10.W hy is it true that as an object’s kinetic energy incre a s e s , its potential
energy decreases? Give an example. (Continued)
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11. How can you increase gravitational potential energy? 

12.What is the formula for computing the gravitational potential energy of
an object?

13.What fa c t o rs are invo l ved in determining the kinetic energy of a
moving object?

14.What are joules?

15.What is the formula for computing the kinetic energy of an object? 

16. If you roll two marbles down ramps, will they always travel at the same
speed? Why or why not?

Follow-up Discussion
R e s e a rch indicates that students will retain their previous misconceptions
about a topic, in pre fe rence to new info rm a t i o n , until they active ly re c o g-
nize and correct their own erro rs . T h e re fo re , it is important to have yo u r
students re - examine the facts/beliefs they put on their “ E ve rything We
Think We Know About…” list. It might also be helpful to review the list by
m a rking each entry with a “ + ” or “ - ” to show which facts we re correct and
which were incorrect.

T h o u g h t - p rovoking discussions provide a good way to assess the ove ra l l
depth of student understanding. The following are some suggested discus-
sion topics.

• Explain how energy can be stored in a spring or a rubber band, and how
this energy can change form.

• G i ve some examples of useful tools or other items that possess grav i t a-
tional potential energy.

• Explain that energy can be conve rted from one fo rm to another; e n e rgy
is changed, but it is neither created nor destroyed.

• Fo l l ow the ch a n ges in kinetic and potential energy of a baseball at re s t ,
through the addition of energy to the ball by a pitcher, until it is hit by a
batter and caught by an outfielder.

Follow-up Activities
• Using different sized marbles and ramps of varying heights, have students

i nvestigate the relationship between kinetic and potential energy. ( S e e
e ri c i r. s y r. e d u / Vi rt u a l / L e s s o n s / S c i e n c e / P hysical/PHY0036.html for guide-
lines for this activity.)

• Students can experiment with a pendulum to learn more about potential
and kinetic energy. E n c o u rage students to design studies that test the
effects of certain variables on the performance of the pendulum. Students
can investigate the influence of the pendulum’s weight or height on the
number of swings.

(Continued)
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Program Summary
Everything that moves — cars driving, kids on skateboards, waves crashing on
the shore — uses mechanical energy in one of two states: kinetic or potential.
Kinetic energy is active or moving energy. Potential energy is stored energy, or
e n e rgy waiting to be tra n s fe rred into kinetic energy. If wo rk is done on an
object without any outside force involved, the total mechanical energy — the
sum of the kinetic and potential energy — remains constant.When using a
b ow and arrow, the more you pull back on the bow, the greater the potential
e n e rgy.When the arrow is re l e a s e d , the distance it travels will depend upon
the amount of wo rk that was done on the bow s t ri n g ; in other wo rd s , t h e
potential energy it was given by your pull.The greater the pull on the bow, the
greater the kinetic energy of the moving arrow and the distance the arrow
can travel.

The higher and heavier an object is, the greater its potential energy.This is
called gravitational potential energy, calculated by mu l t i p lying an object’s
weight by its height of position. If two objects of diffe rent weights are ab o u t
to be dropped from the same height, the heavier one has greater potential
e n e rgy. A c c o rd i n g ly, when they are dro p p e d , the heavier one has gre a t e r
kinetic energy. If two marbles are rolled down a ramp from the same height
t owa rd a container, the heavier marble will move the container fa rther than
the lighter one. H oweve r, raise the lighter marble higher on the ra m p , and it
will move the container just as far.

Kinetic energy is measured in units called joules and can be calculated by
mu l t i p lying an object’s mass by the square of its ve l o c i t y, then dividing that
number by two. Once you examine this formula, you will realize than in order
to go twice as fa s t , you need four times the kinetic energy! Since potential
e n e rgy is tra n s fo rmed into kinetic energy, an increase in mass or height of
position will translate to greater kinetic energy. U n d e rstanding the re l a t i o n-
ship between potential and kinetic energy helps us to gather info rm a t i o n
about the world around us.

Vocabulary
The fo l l owing wo rds are included for teacher re fe rence or for use with stu-
dents.They are listed in the order in which they appear in the video.

m a t t e r — A ny substance that takes up space. Matter is made of small part i-
cles called atoms and can be in the form of a solid, liquid, gas or plasma.

energy — The ability to make things happen or to do work.

work — The energy it takes to move or change something.

potential energy — Energy that is stored or waiting to be used.

kinetic energ y — Energy that is active or mov i n g .The fo rmula to calculate
the kinetic energy of an object is (mass)(velocity)2.

energy transfer — The change of energy from one form to another. Energy
can ch a n ge from kinetic to potential energy, but the total amount of energy
remains the same. (Continued)


