
ENERGY - 
MACHINES AND ENERGY TRANSFER

The Perfect 600 comes with plans to build twenty different machines. 
Stimulate right brain creativity by encouraging your students to 
design and build machines of their own! Use the Perfect 600 to 
identify different simple machines that are working together to 
transfer and transform energy while having fun!
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4-PS3-1.      Use evidence to 
construct an explanation relating the 
speed of an object to the energy of that 
object. 

4-PS3-2.     Make observations 
to provide evidence that energy can 
be transferred from place to place by 
sound, light, heat, and electric currents. 
 
4-PS3-4.	 	Apply	 scientific	 ideas	
to	 design,	 test,	 and	 refine	 a	 device	
that converts energy from one form to 
another.
 
MS-PS3-1.         Construct and 
interpret graphical displays of data to 
describe the relationships of kinetic 
energy to the mass of an object and to 
the speed of an object. 

MS-PS3-2.    Develop a model to 
describe that when the arrangement 
of objects interacting at a distance 
changes, different amounts of potential 
energy are stored in the system. 
 
MS-PS3-5.     Construct, use, and 
present arguments to support the claim 
that when the kinetic energy of an 
object changes, energy is transferred 
to or from the object

HS-PS3-1     Create a computational 
model to calculate the change in the 
energy of one component in a system 
when the change in energy of the other 
component(s)	and	energy	flows	in	and	
out of the system are known. 

HS-PS3-2.      Develop and use 
models to illustrate that energy at the 
macroscopic scale can be accounted for 
as a combination of energy associated 
with the motions of particles (objects) 
and energy associated with the relative 
positions of particles (objects). 

HS-PS3-3.      Design, build, and 
refine	a	device	that	works	within	given	
constraints to convert one form of 
energy into another form of energy.

National Next Generation 
Science Standards

!
K = Kindergarten
3 = 3rd Grade 
(numbered by grade)
MS = Middle School
HS = High School
PS = Physical Science
LS = Life Science
ES = Earth Science

Standards Key

Students who demonstrate understanding can:



Materials

Goals & Objectives

• IQ Key Perfect 600
• paper lunch bag
• packing	peanuts	to	fill	bag

• Internet access for research and 
presentations

• learn about engineering and its 
applications.

• design,	build,	and	refine	a	device	
that uses energy.

• observe energy demonstrations.
• learn about energy conversion, 

circuits and using machines and 
energy for problem solving.
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Students will:

see page 8 for National Next Generation Science Standards

Engineering is part art and part science. It even means cleverness, and is 
the	application	of	scientific	knowledge	 to	conceive,	 invent,	and	build	devices	
to	 benefit	 society.	 Scientists	 are	 continuously	 investigating	 how	 things	 work	
and why. The engineer uses that knowledge to solve problems by designing 
machines – some simple and some very complex. Our machines make work 
easier by allowing us to change the direction of pushes and pulls, and to control 
the distances our pushes and pulls move objects.

History

Discuss the three ways in which 
energy moves from a system to 
the surrounding (Heat, Radiant, 
and Work). 

Ask students to research and 
present how simple machines work, 
such as screws, wedges, levers, 
wheels, pulleys, and gears. Can 
your students identify these simple 
machines in the construction of a 
complex machine? 

Have students list the green 
energy machines they know and 
how	we	are	using	them	to	benefit	
society. Windmills and solar panels 
are becoming very common. 

Discussion
Additional Discussion and Real Life Applications

Students can research Leonardo 
da Vinci – a famous artist and 
inventor of many machines. 

How does the Perfect 600 motor 
work? 

How are motors used to generate 
electricity? What makes that motor 
turn its axil? 
(Not a battery like the Perfect 600)
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The complexity of the machines that we use in our daily life is astonishing, yet 
every single one of these machines are constructed from basic simple machines – 
tools that allow us to manipulate forces to do work. Society depends on engineers 
and	inventors	to	find	ways	to	make	work	easier,	and	engineers	depend	on	science	
to create the knowledge they need about how and why things work the way that 
they	do	in	order	to	fill	this	need.		

The nature of work can be understood as a change in energy of a system, and a 
system	can	be	anything	we	define	it	to	be.	Machines	allow	us	to	do	something	to	
a	system	which	changes	its	energy	in	some	way	to	benefit	us.	Students	find	this	
concept	even	more	confusing	once	they	hear	the	definition	of	energy	–	the	ability	
to do work.  

Work is one of three ways that energy can be transferred between system and 
surroundings. During transfer the energy can be transformed into many different 
kinds of energy (electrical, gravitational, chemical, sound, heat, light, etc.), but all 
kinds are always one of two basics forms – kinetic and potential energy. 

The Perfect 600 comes with plans to build twenty different machines. Stimulate 
right brain creativity by encouraging your students to design and build machines 
of their own! Use the Perfect 600 to identify different simple machines that are 
working together to transfer and transform energy while having fun!

It allows you to build complex machines using an easy to use key of parts. The 
parts are transparent and you can watch the levers, wedges, gears, drive shafts, 
and pulleys.

How it works

Assessment
Participation, Discussion, 
Vocabulary, Presentations

Vocabulary to use for lessons and 
assessment:
• Kinetic energy
• potential energy
• energy transformations
• energy transfer
• work

• radiant
• heat
• system and surroundings
• simple machines
• engineering design process
• interdependence of science and 

technology
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Some energy is always lost to 
heat into the surroundings during 
every energy transformation and 
transfer. An arrow directed out of 
the system circle should be drawn 
and labeled heat. Just a small one 
– the bar on the arrow should be 
the same size as the bar under 
your internal energy column. 

Do a new bar diagram making the 
peanuts your system. The Perfect 
600 is part of the surroundings. 
Any energy in the before? Have 
the Perfect 600 move the bag by 
pushing it – it is doing work to the 
system. Draw an arrow directed 
inward towards the system and 
label it work and give it some bars. 
The after diagram should have 
kinetic energy bars nearly equal to 
the work done (why not all of it? – 
some was lost to heat again)

Observe one of the gears or drive 
shafts in the Perfect 600. They 
are each doing work to each 
other through a series of energy 

transfers until the more complex 
machine does work on a larger 
scale. How many different energy 
transformations can you name 
inside the Perfect 600? 

How many different transfers are 
in a machine you build? Why do 
engineers make drawings before 
they build? Why do they make 
prototypes? 

What kind of machine do you 
want to build with the Perfect 
600? Older students can also 
quantify the energy transfers using 
mathematics. 
 
If you have enough Perfect 600 
sets for teams, ask students to 
design and build a machine to 
solve a problem of their choosing. 
They will demonstrate to the 
class how their machine works 
in a technology exposition. The 
should explain the problem their 
machine	 solves	 and	 the	 scientific	
knowledge used to solve it.

Activities
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Energy Flow Diagram
Initial Final

Ek Eg Eel Ek Eg Eel Eint
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Activities
What is energy demonstration: 
Use a paper lunch bag full of 
packing peanuts and Perfect 600 
to guide students while they create 
a	working	definition	for	energy.	

Set up the peanuts on a lab table. 
Prior to the demonstration build 
a machine that allows the hook 
to function like design 11, but 
also allows the machine to roll. 
If you ask the class what energy 
is – many will be able to recite – 
“energy is the ability to do work” 
without really knowing what that 
looks like or what it means. 

Ask them how you can use the 
Perfect 600 to change the bag of 
peanuts. Students should lead you 
through using the machine to push 
the peanuts, pull the peanuts, and 
lift the peanuts. The may even 
prompt you to drop the Perfect 
600 on the peanuts. The push and 
pull transfers kinetic energy to the 
peanuts from the moving Perfect 
600 – also kinetic energy. The 
transfer is the force applied by the 
Perfect 600 for whatever distance 
it pushes or pulls it. That’s work. 

Work = Force x Distance. 

Lifting the peanuts with the hook 
is kinetic energy transforming into 
potential energy and once again 
work transfers the energy from 
the Perfect 600 to the peanuts. 
Dropping the Perfect 600 is 
potential energy transforming into 

kinetic energy, also transferred 
from the Perfect 600 to the peanuts 
through work. Work is a change in 
energy and energy is the ability 
to do work. Work is a change in 
the peanuts and a change in the 
peanuts means work was done.

Energy bar diagrams: 
A common way to represent 
energy changes is with energy bar 
diagrams. 
(See diagram on page 5) 
Ek is kinetic energy, Eg is 
gravitational potential energy, Eel 

is elastic energy, Ech is chemical 
energy, and Eint is internal energy. 

Observe that internal energy 
is only in the after the system 
changes diagram. The bar diagram 
on the left is for before the system 
changes, the center circle is the 

!It is always best to 
DO an experiment 
ahead of time to be 
able to best present 
it to the class.

*Note
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Activities

system, and anything outside of 
the circle is the surroundings, and 
the bar diagram to the right is the 
system after it changes. 

Students will struggle initially to 
define	 their	 systems	 in	 order	 to	
describe the energy changes. 
The Perfect 600 is many simple 
machines (remember tools that 
make work easier) working 
together to do a big or complex 
work. The transparent pieces 
allow students to see the individual 
simple machines doing their small 
bit of the energy transfer through a 
variety of transformations. 

Start with a small and easy to 
describe energy transformation 
and	transfer.	Have	students	define	
the system as the entire Perfect 
600 and nothing else. Draw a quick 
representation of the Perfect 600 
in the circle or just write its name. 

Start with the Perfect 600 not 
turned on. What energy does the 
system have right now? It is not 
raised above the table so draw 

no bars for gravitational energy. 
It is not compressed or stretched 
in any way so no elastic potential 
energy. It is not moving so no 
kinetic energy. 

What about chemical energy? 
What are the batteries? 
Draw four bars vertically to 
represent the chemical potential 
energy. Now turn on the switch. 
The Perfect 600 is now moving. 
It now has kinetic energy. Draw 
one bar vertically to represent the 
kinetic energy in the after. 

Where did that bar come from? It 
came from the chemical energy. 
The chemical energy is now a 
smaller bar by a little over one bar. 

Batteries run out of energy don’t 
they? Why is the kinetic energy 
account smaller than the amount 
of energy lost by the battery? This 
is because the remainder is in the 
internal energy account. 

continued on page 6
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