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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
• DiSpezio, Michael. Awesome Experiments in Force and Motion. Sterling,

New York, NY; 1999.
• Gutnik, Martin and Natalie Browne-Gutnik. Projects That Explore Energy.

Millbrook Press, Brookfield, CT; 1994.
• Ward,Alan. Forces and Energy. Watts Publishing, Danbury, CT; 1992.

Grades 5–8

Follow-up Activities
• H ave students investigate potential and kinetic energy as they relate to a

m oving pendulum. Ask them to find ways to increase the kinetic energy
of the bob at the end of the pendulum. Is it possible to increase the
kinetic energy without increasing the potential energy? Ask them to
d e t e rmine when the pendulum has the most potential energy and the
most kinetic energy.

• H ave students wo rk in groups to develop their own energy tra n s fe r
machines using common supplies.

• Assign each student a specific type of energy to research (chemical, elec-
t ri c a l , w i n d , wa t e r, l i g h t , s o u n d , etc.) and have them discover how it is
transformed to other forms of energy.

• Ask students to re s e a rch how the tra n s fer of energy throughout the
atmosphere is responsible for our weather.

• H ave students create an “ E n e rgy We b ” that illustrates the tra n s fer of
energy from organism to organism throughout a natural ecosystem.

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

• w w w . e n e rg y . c a . g o v / e d u c a t i o n / s t o r y / s t o r y - h t m l / c h a p t e r 0 1 . h t m l
“The Energy Story” from the Energy Quest web site defines energy and
offers many concrete examples of how energy changes from one form
to another.

• www.eia.doe.gov/kids/renew/solar.html
This site from the Department of Energy gives a detailed overview of
how the sun’s energy can be converted into other forms of energy.

• 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 investigate energy transfers and design their own roller
coaster.
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Vocabulary
The fo l l owing wo rds are included for teacher re fe rence or for use with 
students.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 
particles 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. Energy may exist
in potential, k i n e t i c , t h e rm a l , e l e c t ri c a l , ch e m i c a l , nu cl e a r, or other va ri o u s
forms.

work — To move or change something. Doing work takes energy.
energy transfer — The flow of energy through matter. Energy can be trans-
ferred in many ways.

kinetic energy — Energy that is possessed by an object due to its motion.

potential energy — Stored energy that is due to an object’s position.

The Law of Conservation of Mass and Energy — A law of physics, for-
mulated in 1905 by Albert Einstein, which states that whenever the amount of
e n e rgy in one place decre a s e s , the energy in another place increases by an
equal amount.According to this law, energy cannot be created or destroyed; it
can only be changed into different forms.

Albert Einstein — (1879–1955) A scientist who developed the Law of
Conservation of Mass and Energy, and many other theories of physics.

p h o t o s y n t h e s i s — The process through which plants capture energy fro m
the sun and conve rt it into sugars . Photosynthesis provides the stored ch e m i-
cal energy for the food we eat as well as the eventual development of fo s s i l
fuels.

chemical energ y — The energy that is stored in the molecules of a sub-
s t a n c e . Plants store the sun’s energy in chemical bonds when they pro d u c e
s u g a rs . This energy is tra n s fe rred to our bodies when we eat the plants.
Batteries and burning fuels release chemical energy as well.

c o n d u c t i o n — The way heat energy is tra n s fe rred through objects that are
t o u ching one another. If you stir a pan of hot soup with a cold spoon, h e a t
energy will be conducted to the spoon, warming it up.

c o n v e c t i o n — The process by which heat is tra n s fe rred through the move-
ment of liquids and gases from a wa rm spot to a cooler spot.An example of
convection is the wind formed when cold air sinks and warm air rises.

r a d i a t i o n — The movement of energy in a direct line away from its sourc e .
The sun tra n s fe rs energy through space by radiation — even though we do
not touch the sun, we can still feel its heat.

James Wa t t — (1736–1819) A Scottish inventor famous for building a pow-
erful steam engine.
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Pre-viewing Discussion
B e fo re students ge n e rate their list of “ E ve rything We Think We Know
A b o u t … ” 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:
• What are some different forms of energy?
• Where does energy come from?
• How does energy travel from one object to another?
After the class has completed their “ E ve rything We Think We Know
About…” list, ask them what other questions they have that they hope will
be answe red during 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 ow n
questions are answered.

Focus Questions
1. Describe matter, work and energy. How are they related?

2. Define potential and kinetic energy. Provide examples of each.

3.Why is the transfer of energy important?

4. Give an example of a transfer of potential to kinetic energy.

5. Does energy ever disappear? Explain your answer.

6.Albert Einstein formulated the Law of Conservation of Mass and Energy.
What does that law suggest?

7.What does photosynthesis in plants have to do with the transfer of
energy?

8.When we burn a log, a lump of coal or gasoline, what is really happen-
ing from an energy standpoint?

9. How is heat energy transferred from one object to another? 
10. How have humans harnessed energy to do work?

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.
• Discuss why it can be said that fruits and ve ge t ables are nothing more

than edible forms of light energy.
• Ask small groups of students to bra i n s t o rm examples of energy in action

(toys, vehicles, amusement rides, tools, machines, things in nature, human
activities) and then have them describe where the energy came from and
where the energy goes.
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Program Summary

We need energy to live and move around, and machines need energy in order
to function.W h e n ever wo rk is done, e n e rgy is tra n s fe rred from one object to
a n o t h e r. But what ex a c t ly is energy? Energy takes a lot of diffe rent fo rm s , l i ke
h e a t , light and sound, as well as the chemical energy stored in food and the
mechanical energy of moving objects.

In 1905, p hysicist Dr.A l b e rt Einstein fo rmulated the Law of Conservation of
Mass and Energy, w h i ch basically states that energy cannot be created or
d e s t royed — it just ch a n ges fo rm . In other wo rd s , w h e n ever the amount of
e n e rgy in one place decre a s e s , the energy in another place increases by an
equal amount. This energy is tra n s fe rred continu a l ly from one object to
another and can be converted from one form to another along the way.

When an object like a bowling ball is moving down a lane, it possesses kinetic
e n e rgy that can be tra n s fe rred to the bowling pins, k n o cking them dow n .
W h e re does this moving energy come from? It is tra n s fe rred from the pers o n
rolling the ball. Stored chemical energy from food eaten by the bowler is con-
ve rted into moving mechanical energy, e n abling a bowler to do the wo rk of
lifting and swinging the bowling ball.Any stored energy waiting to be used is
called potential energy. A boulder resting on top of a cl i ff has potential
e n e rgy. The moment the boulder starts to fa l l , the potential energy in that
rock decreases and the amount of kinetic energy increases.Though the energy
is changed or transferred, the total amount of energy stays the same.

Light energy from the sun is tra n s fe rred in a va riety of way s , p roviding the
E a rth with light, heat and other fo rms of energy. Plants are able to store
energy from the sun through photosynthesis, the process of using the sunlight
to make sugar.The sugar that is made is stored as chemical energy in the
l e ave s , stems and roots of plants.When humans and other animals eat plants,
the potential energy is released and absorbed by their cells. Some of the
chemical energy from food sources is conve rted to heat energy to help us
wa rm our bodies and some is conve rted to mechanical energy that helps us
get work done when we transfer that energy to other objects.

The burning of fossil fuels is another example of energy tra n s fe r. Fossil fuels
contain chemical energy from ancient plants and animals.When burned, fossil
fuels release that potential energy, t u rning it into heat and light energy.T h i s
e n e rgy is sometimes tra n s fe rred in power plants to create electrical energy.
When we turn on a light bulb, e l e c t rical energy is tra n s fe rred and released as
both heat and light. Heat energy can be tra n s fe rred in a number of way s ;
through conduction, convection and radiation.


