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6 Electrical Safety

Objectives
After this lesson, students will be able to
N.2.6.1 Describe measures that help protect 
people from electrical shocks and short 
circuits.

Target Reading Skill
Using Prior Knowledge Using prior 
knowledge helps students connect what they 
already know to what they are about to read.

Sample Answers 

What You Know
1. An electric shock can be dangerous.

What You Learned
1. An electric shock through a person can 
have a high current and can be fatal.

Teaching Resources

• Transparency N27

Preteach

Build Background 
Knowledge
Keeping Safe When Using Appliances
Ask: What are two ways to avoid getting 
shocked when using electrical devices? 
(Sample answer: Keep appliances away from 
water; do not overload outlets.)

Instruct

Personal Safety

Teach Key Concepts
Staying Safe
Focus The severity of an electric shock 
depends on the current and voltage.

Teach Ask: What is a short circuit? (A 
connection that allows current to take a path 
of least resistance)

Apply Ask: In a short circuit through a  
body, why would the current be high? 
(Rearranging the equation for Ohm’s law, 
I = V/R, when resistance is low, the number 
that divides the voltage is also low. That results 
in a high current.) learning modality: 
logical/mathematical
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Skills Focus Developing hypotheses
Materials dry cell, light bulb, 2 alligator 
clips, very fine steel wool (00 or 000 grade)

Time 15 minutes

Tips Use unrusted, unsoaped steel wool. 
If students cannot make a good contact 
between the steel wool fiber and the 
alligator clips, suggest they wrap a small 

L2 piece of aluminum foil around the end of 
the fiber, crimp it, then clamp the alligator 
jaws on it.

Expected Outcome The steel wire will 
flash and burn. The bulb will go out.

Think It Over Sample hypothesis: If the 
steel wool becomes so hot that it melts and 
burns, then the circuit will be broken.

Integrating Health

6 Electrical Safety

How Can You Blow a Fuse?
1. Begin by constructing the circuit shown using a D-cell, a light 

bulb, and two alligator clips.
2. Pull a steel fiber out of a piece of steel wool. Wrap the ends of 

the steel fiber around the alligator clips.
3. Complete the circuit and 

observe the steel fiber 
and the bulb.

Think It Over
Developing Hypotheses  
Write a hypothesis to 
explain your observations.

Reading Preview
Key Concepts
• What measures help protect 

people from electrical shocks and 
short circuits?

Key Terms
• short circuit   • grounded   
• third prong   • fuse
• circuit breaker

Target Reading Skill
Using Prior Knowledge  Before 
you read, write what you know 
about electrical safety in a graphic 
organizer like the one below. As 
you read, write what you learn. The ice storm has ended, but it has left a great deal of destruc-

tion in its wake. Trees have been stripped of their branches, and
a thick coating of ice covers the countryside. Perhaps the
greatest danger is from the downed high-voltage electric wires.
Residents are being warned to stay far away from them. What
makes these high-voltage wires so dangerous?

Personal Safety
You may have noticed high-voltage wires hanging from poles
beside the highway. These wires form a circuit to and from the
electric plant. The wires carry electric current from the electric
plant to the customer. If these wires are damaged, they can cause
serious injury. Potential dangers include short circuits, electric
shocks, and ungrounded wires. 

Short Circuits  If someone touches a downed electric wire,
the person’s body can form a short circuit between the wire
and the ground. A short circuit can also occur in your home if
you touch frayed wires. A short circuit is a connection that
allows current to take the path of least resistance. For example,
the electric charge can flow through the person rather than
through the wire to the power plant. The unintended path usu-
ally has less resistance than the intended path. Therefore, the
current can be very high. The shock that the person receives
may be fatal. 

What You Know

1. An electric shock can be 
    dangerous.
2.  

What You Learned

1.
2. 
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Differentiated Instruction

Math Skill Making and interpreting graphs

Focus A circle graph is used because it 
clearly shows the percentages of the 
categories that make up the whole.

Teach Explain that the graph shows four 
different kinds of electrical devices. Ask: 
What does the size of each section on the 
circle graph tell you? (The sizes of the sections 
are in proportion to the percentages of fires 
from each different type of equipment.)

Answers
1. The percentage of fires caused by a certain 
type of electrical equipment
2. 15%
3. Cooking equipment is responsible for the 
most fires. Heating and cooling equipment is 
responsible for the fewest fires.

For: Links on electric 
safety
Visit: www.SciLinks.org
Web Code: scn-1426

Download a worksheet that well guide students’ 
review of Internet sources on electric safety.

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
Electric Safety

 

Student Edition on Audio CD
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Special Needs
Observing Fuses and Breakers

  Provide a variety of fuses for 
students to handle and observe. Point out 
that each fuse has a metal strip that melts if 
the current becomes too high, breaking the 
circuit. Then, ask a member of the school’s 
custodial staff to show the students one of 

L1 the school’s breaker boxes, where the circuit 
breakers are accessed. If possible, the staff 
member can switch one of the breakers off 
for a section of a room or the basement. 
Explain that when the current in a circuit 
becomes too high, the circuit breakers 
switch off on their own. learning 
modality: visual

The ground prong
connects the metal
shell of an appliance
to the ground wire
of a building.

Electric Shocks  Electrical signals in the human body con-
trol  breathing, heartbeat, and muscle movement. If your body
receives an electric current from an outside source, it can result
in a shock that interferes with your body’s electrical signals. 

The shock you feel from static discharge after walking
across a carpet is very different from the shock that could come
from touching a fallen high-voltage wire. The severity of an
electric shock depends on the current. A current of less than
0.01 A is almost unnoticeable. But a current greater than 0.2 A
can be dangerous, causing burns or even stopping your heart.

Grounding  Earth plays an important role in electrical safety.
One way to protect people from electric shock and other
electrical danger is to provide an alternate path for electric
current. Most buildings have a wire that connects all the elec-
tric circuits to the ground, or Earth. A circuit is electrically
grounded when charges are able to flow directly from the cir-
cuit into Earth in the event of a short circuit.

One method of grounding is to use a third prong on a plug.
Two flat prongs of a plug connect an appliance to the house-
hold circuit. The third prong, which is round, connects any
metal pieces of the appliance to the ground wire of the build-
ing. If a short circuit occurs in the appliance, the electric
charge will flow directly into Earth. Any person who touches
the device will be protected.

What is the function of a third prong?

Fires From Electrical Equipment

Appliances
15%

Heating and 
Cooling Equipment

Cooking
Equipment
47%

Wiring
28%

10%

Electrical Equipment and Fires
If electrical equipment is not properly used and 
maintained, it can cause fires. The circle graph 
shows the percentage of fires caused by different 
types of electrical equipment.

1. Reading Graphs  What determines the size of 
each wedge in the graph?

2. Reading Graphs  What percentage of fires are 
caused by appliances?

3. Interpreting Data  Which category of 
equipment is responsible for most fires? Which 
category is responsible for the fewest fires?

FIGURE 23
Grounding  
A third prong protects 
against a short circuit by 
directing current into Earth.  

For: Links on electric safety
Visit: www.SciLinks.org
Web Code: scn-1426
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http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-1426
http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-1426


Monitor Progress L2

Answers
Figure 24 A fuse contains a thin strip of 
metal that will melt if there is too much 
current through it. When the strip melts, it 
breaks the circuit.

The third prong protects
 people from electric shock 

by connecting the metal shell of an appliance 
to Earth through a grounding wire.

A fuse contains a thin strip
 of metal that will melt if 

there is too much current going through it. 
A circuit breaker is a reusable safety switch 
that breaks the circuit when the current gets 
too high.

Assess

Reviewing Key Concepts
1.  a. A grounded electrical circuit is one in 
which electric charges can flow directly from 
the circuit into Earth if a short circuit occurs. 
Fuses and circuit breakers are devices that 
prevent circuits from overloading.  
b. Grounding protects people from electrical 
shock by providing an alternate path for 
electric current. Fuses and circuit breakers 
stop the current in the event of too much 
current or a short circuit. When too much 
current passes through a fuse, a strip of 
metal melts and stops the current. In a 
circuit breaker, contact is broken when a 
small metal band heats up and bends away 
from wires.  c. Without a fuse or circuit 
breaker, excessive current in wires in an 
overloaded electric circuit may cause the 
wires to overheat and start a fire.

Reteach
Call on students to define the key terms short 
circuit, grounded, third prong, fuse, and circuit 
breaker.

Performance Assessment
Writing Have students describe how 
voltage, current, and resistance can 
contribute to electric shock in the human 
body.

Teaching Resources

• Section Summary: Electric Safety
• Review and Reinforce: Electric Safety
• Enrich: Electric Safety
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Checking Circuits       Caution 
students not to approach a fuse box or 
circuit breaker without an adult present. 
Students who live in apartment buildings 
may need to look outside their units for 
circuit breakers. Encourage students to 
share their diagrams with family 
members.

L2

A low current
travels through
the thin strip of
metal to complete
a circuit.

If too much current 
is in the thin strip 
of metal, it will 
melt and break 
the circuit.

Breaking a Circuit
If you use too many appliances at once, a circuit’s current
can become dangerously high and heat the wires that
carry it. Overloading a circuit can result in a fire.  In order
to prevent circuits from overheating, devices called
fuses and circuit breakers are added to circuits.

A fuse is a device that contains a thin strip of metal
that will melt if there is too much current through it.
When the strip of metal “blows,” or melts, it breaks the
circuit. The breaking of the circuit stops the current. Fuses
are commonly found in cars and older buildings.
Figure 24 shows how a fuse works.

A disadvantage of using a fuse is that once it burns out,
it must be replaced. To avoid the task of replacing fuses,
circuits in new buildings are protected by devices called
circuit breakers. A circuit breaker is a reusable safety
switch that breaks the circuit when the current gets too
high. In some circuit breakers, a high current causes a
small metal band to heat up. As the band heats up it bends
away from wires in the circuit, disrupting the current. 

It’s easy to reset the circuit breaker. By pulling the
switch back, you reconnect the metal band to the wires.
However, the appliances that are causing the high current
in the circuit need to be turned off first.

What is the difference between a fuse and 
a circuit breaker?

Section 5 Assessment

Target Reading Skill Using Prior Knowledge  
Review your graphic organizer about electrical 
safety and revise it based on what you have just 
learned in the section.

Reviewing Key Concepts
1. a. Defining  What are grounded electric 

circuits? What are fuses and circuit 
breakers?

b. Explaining  Explain how grounding, fuses, 
and circuit breakers protect people from 
electrical shocks and short circuits.

c. Predicting  Without a fuse or circuit 
breaker, what might happen in a house 
with an overloaded electric circuit? Explain 
your answer.

FIGURE 24
A Fuse  
When a circuit becomes overloaded, 
a fuse stops the current.  Interpreting 
Diagrams  How does a fuse work?

6

Checking Circuits Along with members 
of your family, find out whether the 

circuits in your home are protected by fuses or 
circuit breakers.  CAUTION: Be careful not to 
touch the wiring during your inspection. How 
many circuits are there in your home? Make a 
diagram showing the outlets and appliances 
on each circuit. Explain the role of fuses and 
circuit breakers. Ask your family members if 
they are aware of these devices in other 
circuits, such as in a car. 
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