Changes in Materials Science & Technology

for Electric Circuits S' I '( :

s for Children’

Since publication of the Electric Circuits Teacher’s Guide Second Edition and the Student
Investigations book, a magnetic compass has been added to the Electric Circuits unit. The
magnetic compass is used in Lesson 2 and 8 and introduces the concept that electricity flowing
through a circuit may produce heat, light, and magnetism. The addition of a magnetic compass
to the Electric Circuits unit requires revised instructions in the unit's printed materials.

This errata set includes the following for the Teacher’s Guide:

= For the Electric Circuits Teacher’s Guide Second Edition, Section 2: Unit Overview—
revised pages 2-6

= For the Electric Circuits Teacher’s Guide Second Edition, Section 3: Materials
Management and Safety—revised pages 3 and 5

= For the Electric Circuits Teacher’s Guide Second Edition, Section 4: Unit Investigations
and Blackline Masters—revised pages 7, 10-13, 45-47, and 87-88 (Glossary)

= For the Electric Circuits Teacher’'s Guide Second Edition, Section 5: Student
Assessment—revised page 27

This errata set includes the following for the Student Investigations book:

= For the Electric Circuits Student Investigations book—revised pages 3-4, 21-23 and
53-54 (Glossary)

Photocopy and distribute these new instruction pages as needed.

If you have questions about these changes or about the module in general, call Carolina’s
product information staff at 800-227-1150 (8 am-5 pm ET, M-F), or email stc@carolina.com.
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Overview of Student Investigations

he modern world would not be possible
I without electricity. Electricity lights our

homes and industries; powers many forms
of transportation; supplies complex lines of
communication through telephones, televisions,
radios, and computers; and provides us with a
dizzying array of labor-saving devices, both in the
home and at the workplace. What's more, a
knowledge of electricity has given scientists new
ways to pursue other disciplines—chemistry,
physics, biology, and medicine.

Children, too, are fascinated with electricity.
They wonder how it powers so many different
kinds of devices. This unit, Electric Circuits, will
help them begin to answer their many questions
by opening the door to the world of electricity.
The unit makes use of electrical “stuff,” such as
wires, bulbs, and batteries, and includes
investigations that are both useful and fun.

Overview of Concepts, Skills, and
Attitudes

In this unit, students discover that electricity in
circuits can generate energy in the form of light,
heat, and magnetism. Through a series of
investigations, students learn that electric circuits
require a complete circle through which an
electrical current passes, and that different types
of circuits show different characteristics.

The unit contains five subconcepts: (1) a
complete electric circuit is required to illuminate
a lightbulb; (2) different types of materials and
devices in electric circuits perform different
functions; (3) electricity can produce heat, light,
and magnetism; (4) different strategies can be
used to troubleshoot circuits; and finally (5)
electric circuits are used to design and build
useful devices.

Among the skills that students acquire are the
ability to wire a simple electric circuit, to build
and use a circuit tester and switch, and to apply
the information they have discovered to design
and build a flashlight and to design and wire a
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model cardboard house. The unit helps students
appreciate the need for safety rules when working
with electricity and to become more confident in
analyzing and solving problems.

A Concept Storyline for Electric Circuits
appears on page 4 of this section.

Lesson-by-Lesson Summary

Electric Circuits is divided into three parts. The
first part, Lessons 1 through 6, introduces
students to the basic properties of electricity.
They learn about electric circuits and the parts
of a lightbulb.

Lesson 1 is a pre-unit assessment in which
students brainstorm what they know about
electricity. In Lesson 2, students discover how to
light a small bulb using a battery and a piece of
wire. They also explore the effect of electric
current on a magnetic compass. In Lesson 3, they
explore different ways to connect a circuit. Lesson
4 introduces students to the parts of a bulb and
challenges them to trace the path of electricity
through it. They also construct a circuit to light a
household bulb.

In Lesson 5, students learn how to use some
new devices to wire more complex circuits.
Lesson 6 introduces students to a circuit tester.
They learn about how to use a troubleshooting
technique to check their circuits.

The second part of the unit begins with Lesson
7, which introduces students to conductors and
insulators. In Lesson 8, they focus on the
filament, an important element of an electric
circuit, and construct a device similar to a
lightbulb.

By Lesson 9, students are ready to apply what
they’ve learned in a new way, as they use their
circuit testers to locate hidden conductors.
Lesson 10, the final lesson in this part of the unit,
introduces students to the symbols for such
words as “battery,” “switch,” and “bulb,” which
are used in circuit diagrams.
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The third part of the unit begins with Lesson
11, in which students build a series circuit and a
parallel circuit. In Lesson 12, students find out
about another basic electrical device—the switch.
In Lesson 13, students apply what they have
learned to build a flashlight. Next, they
experiment in Lesson 14 with semiconductor
diodes and learn how they work. They discover
the relationship between the passage of a current
through the diode and the positive and negative
terminals of a battery.

Lesson 15 provides a practical challenge:
working in teams, students draw up plans for
wiring a small cardboard house. This activity
culminates in Lesson 16, when students use their
plans to wire and light the model house. By the
end of this lesson, students will have learned
important information about how real buildings
are wired.

In Lesson 17, a post-unit assessment, students
review and discuss their notebooks and class lists
from the pre-unit assessment in Lesson 1. They
make suggestions for confirming, revising,
expanding, or clarifying the observations on the
lists. They offer evidence to back up any changes
they believe should be made. In their science
notebooks, students write about what they now
know about electricity. These experiences enable
the teacher to document students’ progress and
help students realize how much they have learned
about electric circuits.

STC® / Electric Circuits

Unit Overview / 3



Electric Circuits Concept Storyline

Unifying Concept
Electricity in circuits can
produce light, heat, and

other forms of energy.

.

Unit Concept
Electrical circuits require a
complete loop through which
an electrical current passes.

Grade-Level Concept
An electric circuit may be

constructed with different devices

and in different combinations.

Subconcept 1
A complete circuit is
required to light a lightbulb.

Lesson 1: Pre-Unit Assessment:
Thinking about Electricity and
Its Properties

Students discuss what they
know and would like to know
about electric circuits.

Lesson 2: What Electricity
Can Do

Students investigate how
to light a bulb.

Lesson 3: A Closer Look
at Circuits

Students look at ways to
connect the parts of an
electric circuit.

Lesson 4: What Is Inside

a Lightbulb?

Students study the parts of a
bulb and the path of electricity
through it.

Lesson 5: Building a Circuit

Students use new devices
to build a circuit.

Lesson 6: What's Wrong with
the Circuit?
Students learn techniques to

solve problems with circuits.
4

Subconcept 2
Different materials can

behave as conductors
or insulators.

Lesson 7: Conductors and
Insulators

Students investigate con-
ductors and insulators. They
use a circuit tester.
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Subconcept 3

Electricity in circuits
produces a magnetic field
and can be used to produce
light and heat.

Lesson 8: Making a Filament
Students investigate how to
make a lightbulb filament.

v

Subconcept 4
Conductors are needed to
complete an electric circuit.

Lesson 9: Hidden Circuits
Students use circuit testers
and problem solving
techniques to determine

hidden wiring patterns.
v

Subconcept 5

Different circuit
components can be added
and arranged in different
ways to produce different
results, and construct a
variety of electrical devices
and systems.

Lesson 10: Deciphering a
Secret Language

Students use electrical symbols
to create circuit diagrams.

Lesson 11: Exploring Series
and Parallel Circuits

Students build parallel and
series circuits and identify
the properties of each type.

Lesson 12: Learning about
Switches

Students add switches to
their circuits.

Lesson 13: Constructing a
Flashlight

Students discuss the
differences between parallel
and series circuits and apply
what they have learned to
make a flashlight.

Lesson 14: Working with a Diode
Students experiment with
semiconductor diodes and
explore the direction of

current flow.

Lesson 15: Planning to Wire a
House

Students design plans for
wiring a model house.

Lesson 16: Wiring and Lighting
the House

Students carry out the plans
they developed in Lesson 15.

Post Unit Assessment

Lesson 17: Post-Unit
Assessment: Sharing
What We Know about
Electric Circuits

Students revisit their comments
from Lesson 1 and discuss
what they have learned.

N

v

|4
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Introduction

97-2601), available from Carolina

Biological Supply Company, includes a
Teacher’s Guide, 16 Student Investigations books,
8 Science and Technology for Children® Books,
teacher resource video, and supplies and
apparatus for approximately 8 weeks of
instruction for a class of 30. Spanish Student
Investigations may be printed in an unlimited
guantity from the STC® en espanol CD-ROM,
which is also included in the kit. Items used up
during the students’ classroom investigations can
be replaced through line-item ordering (in small
quantities and bulk) or in a convenient
refurbishment set.

The Electric Circuits unit kit (Item Number

The information in this section is designed to
help you inventory, organize, prepare, and
manage the materials needed to teach Electric
Circuits. The section also includes information on
safety in the science classroom, both generally
and specific to Electric Circuits. A sample Safety
Contract is included to help ensure that your
students and their parents are aware of the
proper science classroom procedures and
behaviors necessary for a successful hands-on
science experience.

We suggest that you review the Materials
Management and Safety Information sections,
beginning on pgs. 8 and 17, respectively, for an
overview of preparing and using the materials in
this unit and for important safety guidelines.

STC® / Electric Circuits
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Materials List

This Materials List chart is a cross-reference guide for the materials supplied in the Electric Circuits unit
kit (Item Number 97-2601). It gives the description of each item as it is listed in the lessons of the
Teacher’s Guide, and provides the cross-reference description of the item as it appears on the kit's
packing list, which you will find in the Electric Circuits unit kit box(es). Please note that the metric and
English equivalent measurements in this unit are approximate. For additional information about the
materials in this unit kit, please contact Carolina at 800-227-1150 or www.carolina.com.

Item Description Item Description Lesson Number
in Teacher’s Guide on Packing List (Quantity Used)
3 x5 in index card Pack of 100 3x5in cards 12 (15), 13 (15), 14 (15), 16 (30)
Battery holder Pack of 30 battery holders 5 (30), 6 (32), 7 (31), 8 (30), 9 (30),

10 (18), 11 (30), 12 (30), 13 (30),
14 (30), 16 (30), Assessment 4 (30)

Brass paper fastener washer Box of 100 brass washers 9 (120), 12 (30), 13 (30), 14 (30),
16 (60 + box), Assessment 4 (120)
Bulb socket Pack of 30 bulb sockets 5 (30), 6 (32), 7 (31), 8 (30), 9 (30),

10 (18), 11 (30), 12 (30), 13 (30),
14 (30), 16 (30), Assessment 4 (60)

D-cell battery Pack of 60 D-cell batteries 2 (60), 3 (30), 4 (30), 5 (30), 6 (32),
7 (31), 8 (30), 9 (30), 10 (18),

11 (30), 12 (30), 13 (30), 14 (30),
16 (30), Assessment 4 (60)

Fahnestock clip Pack of 200 Fahnestock clips 9 (120), 12 (30), 13 (30), 14 (60),
16 (60), Assessment 4 (120)

Faulty No. 48 miniature bulb Faulty mini bulb 6 (1)

Household bulb, 60 watt, Pack of 2 clear 60watt bulbs 4 (2)

clear glass

Label Pack of 30 blank labels 2 (30)

Magnetic compass Pack of 30 magnetic compasses 2 (30)

Modeling clay %lb of modeling clay 8 (4)

No. 3 brass paper fastener Box of 100 brass fasteners 9 (120), 12 (30), 13 (30), 14 (30),
16 (60 + box), Assessment 4 (120)

No. 48 miniature bulb Pack of 30 mini bulbs 2 (60), 3 (30), 4 (1), 5 (30), 6 (31),

7 (31), 8 (30), 9 (30), 10 (18),
11 (30), 12 (30), 13 (30), 14 (30),
16 (30), Assessment 4 (60)

Package of assorted objects, Pack of 15 Bags-O-Stuff 7 (15)
each containing

golf tee

1-inch piece of soda straw

brass screw

paper clip

aluminum screening
(1-inch square)

plastic screening
(1-inch square)

1-inch piece of chalk

wooden pencil stub (no eraser,
lead exposed at both ends)

brass paper fastener
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LESSON 2

Overview and
Objectives

Background

STC® / Electric Circuits

What Electricity Can Do

Light bulbs are such an integral part of everyday life that most people can’t
imagine being without them. Because people tend to take light bulbs so much for
granted, they don't think about how they work. But light bulbs are an ingenious
electrical device. In this lesson, students will learn how to light a bulb using a
simple battery, a piece of wire, and a small bulb. Students will be excited that
they can get the bulb to light and will be interested in looking for different ways
to complete the task.

m Students discover how to light a bulb using a simple battery, a piece of wire,
and a small bulb.

m Students discover the effect of electric current on a magnetic compass needle.

m Students set up a notebook for their observations.

Electricity flows along a path called a circuit. To create a circuit, you need a
battery, wire, and whatever else you wish to include in the circuit, such as a
bulb. The electricity must be able to move from one end of the battery to the
other to create a complete circuit.

How does electricity flow along a circuit? Like many things in nature, electricity
is invisible, but we can see and measure the results of the flow. The battery, or
energy source, gives electricity its “push” through a circuit. This push, or voltage,
can be thought of as electrical pressure, and is analogous to water pressure.
Electrical pressure is measured in volts.

The actual flow of electricity through a circuit is analogous to the flow of water
through a hose. The flow of electrical current is measured in amperes.

Batteries come in many different shapes and sizes. High-voltage batteries are
composed of cells, but the simplest batteries have only one cell. Common one-
celled batteries are the AAA-, AA-, C-, and D-cells, all of which can be found in
many local stores. Although these batteries differ in size and in the amount of
current they can provide, they all produce approximately 1.5 volts.

In this unit, students will be working with a D-cell battery. The D-cell, like all
batteries, has two ends, one marked + (positive) and one marked - (negative).
The positive end has a small, raised button on it; the negative end is flat (see
Figure 2-1).



Figure 2-5

A short circuit

A short circuit allows enough current to flow through the circuit to permit the
effect of the magnetic field on a magnetic compass to be observed. Students will
have an opportunity to explore this effect using a battery, a hook-up wire, and a
magnetic compass.

As students work, they will inevitably create short circuits. Short circuits are not
always easy to recognize, because they often occur amidst a tangle of fingers and
wires. Two typical examples of the way such a short circuit might look are shown
in Figure 2-6. A short circuit should be suspected when a student can’t figure out
why the bulb will not light. (Touching the sides of the D-cell will not cause a short
circuit, however, nor will touching the D-cell with the insulated part of the wire.)

Figure 2-6

Two typical short
circuits
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Materials

Preparation
(1 hour)

STC® / Electric Circuits

If a short circuit occurs but is disconnected immediately, the D-cell can continue
to be used, as long as it still lights the bulb. However, if the D-cell will no longer
light the bulb, it should be put aside. Save these for use in Lesson 6.

It should be emphasized that there is no real risk in these short circuits and no
damage is possible by students creating them. Do not demonstrate these as
“wrong” things to do. This background is provided so you will be able to foresee
simple stumbling blocks when they arise.

For each student

storage box

D-cell battery

bulb

6-inch piece of wire
magnatic compass
label

student notebook

PR R RRRR

For the class
30 extra D-cell batteries

30 extra bulbs
(These are the reserves for the entire unit)

Safety Reminder

Do not use rechargeable batteries. There have been reports of very hot
wires when these batteries are short-circuited.

1. Before the class, prepare the wire (instructions below) and assemble the
student storage boxes, the D-cell batteries, and the bulbs. The wires will
need to be stripped before you begin the unit. You may want to identify a
few student helpers or an adult volunteer to work with you in stripping the
ends of the wires and doing other assembly tasks.

2. To prepare the pieces of wire:

m Cut one 6-inch piece of wire. To do this task, you can use a stripping
tool like the one shown in Materials Management of Section 3 of this
guide, or any similar device.

m Next, strip approximately % inch of insulation from each end of the wire.
This is necessary so students can use the wire to connect their circuits.

3. Plan to have students gather their own set of materials.

m Determine a location in the classroom where student access will be easy
and where you can lay out the materials so the students can pick them
up cafeteria style.

m For each student, set out one storage box, one piece of 6-inch wire with
the insulation stripped off each end, one D-cell, and one small bulb.

4. Take some time to create a circuit that will light the bulb. Before class,
work through Activity Sheet 1, which is found at the end of Lesson 3. You
will not use the sheet in this lesson, but it will help you to understand the
different ways to light the bulb.
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Procedure

Figure 2-7

Typical
distribution
station

1. Ask your students to get out their notebooks. Remind students that they
will be keeping a record of their findings and questions throughout the unit.
The record will be writings as well as drawings. Now ask students to turn to
the first page of their notebooks and to write the date on the page. Then
have students draw a picture of a lightbulb. Tell students to save this
drawing; they will refer back to it later in the unit.

2. Tell the students to put their names on their labels, which they should then
place on their boxes. Then the boxes can be reused by other classes.

3. Have the students assemble their set of materials by picking up one box,
one wire, one D-cell battery, and one bulb. A typical distribution station is
shown in Figure 2-7 below.

4. Ask students to open the boxes and remove the wire, the bulb, and the
D-cell. Using only the wire, the bulb, and D-cell, ask each student to make
the bulb light.

As students work at this task, reassure them that it can be done. If they
need coaching, ask: “How could you connect together the wires, the D-cell,
and the bulb to get the bulb to light? What are some different ways you
could do it?”

The first student who succeeds in lighting the bulb usually lets out an
excited yell. That initial excitement encourages other students to quickly
solve the problem.

Note: The excitement after first getting the bulb to light sometimes gives way to
a desire to just see the bulb burn. Students may become very adept at finding
small dark places in the room or in their desks that can be lit by the bulb. Allow
children enough time to do these “experiments,” if possible.
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Final Activities

Extensions

Assessment

STC® / Electric Circuits

5. Circulate around the classroom as students work. Some students will
“short circuit” the D-cell by inadvertently connecting the wire from one end
of the D-cell to the other, without having the electricity go through the bulb;
the D-cell and the wire will get warm. When this occurs, take the
opportunity to discuss short circuits with the class. Short circuits are
shown in Figures 2-5 and 2-6.

6. Have students draw the ways they got the bulbs to light on one page of their
notebook and several ways the bulbs did not light on another page.
Students should draw as many of their findings in their notebooks as they
can during the lesson.

7. Have students use the magnetic compass, the D-cell battery, and the wire to
investigate the effect of the circuit on the compass needle.

8. Have students draw the different ways the materials were arranged to make
the compass needle move on one page of their notebooks, and the
arrangements of materials when the compass needle did not move on
another page.

9. About ten minutes before the end of the period, have students clean up and
put their materials away. This will leave time for a final discussion with the
class. Have them check that only four items are in their boxes—the D-cell,
the wire, the compass, and a bulb.

Ask the class to examine the drawings of the ways they got the bulbs to light and
the ways the bulbs did not light, and the drawings of the ways they got the
compass needles to move and the ways the compass needles did not move. Ask
students to tell you something they have learned about how electricity works.

( SCIENCE )

It can be very useful at this point in the unit to set up a table with a box or two of
the materials used in this lesson. This will give students a chance to experiment
with circuits in their free time. Many students will beneflt from this extra time
working with the materials.

1. The drawings of the lightbulbs will provide a useful contrast to the drawings
the students make later in the unit. These drawings will provide a kind of
pre- and post-test that can be used to show progress in the unit to parents
or others who are interested.

2. Similarly, the students’ drawings of the circuits and whether the bulb lights
and/or the compass needle moves show how well they can observe intricate
parts and how much they understand about electricity. They can also
provide a baseline against which to compare later drawings.

3. Your observations of each student’s approach to problem solving will provide
useful information. Some students will systematically try all possibilities,
while others will learn from their classmates. Still others will give up or feel
defeated. These students will need encouragement.
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LESSON 8 Making a Filament

Overview and The filament, the piece of wire that gives off light in a light bulb, is an important

Objectives element of the circuits students have been creating. In this lesson, they will explore
the structure of a light bulb in more detail. They will make a device similar to a
light bulb that includes a filament constructed from a piece of nichrome wire.

m Students construct a device similar to a light bulb.

m Students learn that electricity can be used to generate heat, light, and
magnetism.

Background

As you saw in Lesson 4, a household bulb consists of two rigid conducting wires
that pass through a glass envelope. Inside the glass, a filament is stretched
between the two conductor wires. When an electric current is passed through the
filament, it gives off light and heat, and creates a magnetic field that is strong
enough to move the needle of a magnetic compass.

The filament in a bulb is made of an alloy of metals that is designed to last a long
time. To prolong the life of the filament, the bulb is filled with an inert gas. This
is needed because the oxygen in air would cause the filament to burn up quickly.

In this experiment, students use nichrome wire, made of an alloy of chromium
and nickel, to make a filament. The nichrome glows and gives off considerable
heat when a current is passed through it.

Materials For each student
1 storage box containing:
1 D-cell battery
1 battery holder
1 bulb
1 bulb socket
3 6-inch pieces of wire
1 student notebook

For every two students
1 ball of clay
1 4-inch piece of #32 nichrome wire
1 magnetic compass
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Preparation

Figure 8-1

Model of
student-
constructed
light bulb

Procedure

46 / Making a Filament

1. Try the experiment yourself ahead of time to see how it works. Follow the
instructions in the Procedure section. Stick the clay to a table so that the
wires are held in a vertical position, as in Figure 8-1. Do not get clay on the
bare ends of the wire because it will prevent good electrical contact.

2. Read the safety reminder in the box below. Now wrap a 4-inch piece of #32

nichrome wire between the ends of the wires. You will need to pull the
nichrome tight to get a good connection. There should be only about % inch
of nichrome between the two ends of the hook-up wire.

Safety Reminders

The thin nichrome wire can cause small cuts on the fingers if it is pulled
too hard.

The nichrome wire gets hot when it glows. Remind students not to touch it,
even if it falls off, until it has cooled.

The hot nichrome wire can ignite flammable materials, such as paper.

3.

To make the nichrome wire glow, connect two batteries, in series, across
the other ends of the wires, as shown in Figure 8-1. You will use this device
to demonstrate the procedure for the class.

For this lesson, the students will work in pairs. Decide how you want the
students paired.

Remind the students of the work they did in Lesson 4 when they lit the
household bulb and looked at its parts. Ask them to look back in their
notebooks to see the drawings they made of the bulb. Also, remind them
that a complete circuit is needed to light the bulb. Review, too, the uses of
conductors and insulators in constructing a circuit.

Tell the students: “Now we are going to make a device that is like a light
bulb in some ways.”
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3. Demonstrate to the class how to make the device (Figure 8-1). The steps are
listed below:

m First, divide the lump of clay into two parts. Place one part on the desk.
Take two of the wires from the student kit (6 inches long each, with
insulation stripped off each end) and put them on the clay so they are
about % inch apart, with the middle part of the wire pushed into the clay.

m Place the second lump of clay over the wires and knead the clay so that
it supports the wires. Pull the top ends of the wire upright. Wrap the
nichrome wire to the upper ends of the bare hook-up wire. Attach the
two batteries to the free ends of the wires.

m  Warn students that the nichrome wire will get hot, so they need to attach
it to the bare hook-up wire in such a way that they will not need to touch
it when it is heated. Repeat out loud to the students all the safety
reminders listed in the Preparation section.

Note: If the filament doesn’t light, students should make sure that they have
made good connections, the wires are clean, the batteries are lined up in
the same direction, and the nichrome wire is short enough.

4. Distribute the materials and instruct students to make their own devices.
The students will need to use both of their batteries and connect them in
the way shown in Figure 8-1.

5. Have students draw the devices in their notebooks, showing the part of the
nichrome wire that glowed.

6. About 10 minutes before the end of the period, begin cleanup. Have
students let the nichrome cool for about a minute. Then have students pull
their wires from the clay, return the wires to their boxes, and return the
clay to a location you have designated.

Final Activities Ask students what effect completing the circuit had on the compass. Discuss any
evidence they obtained from their observations to suggest a current flowing
through a wire produces a magnetic field.

Ask students: What was produced at the nichrome wire (filament) when the
circuit was completed?

After class discussion of these observations, have students record in their
notebooks the effects of an electric current that they have observed during the
course of the lesson.

Ask students what they think the glass part of a lightbulb does. After some
discussion, ask whether they think the glass is a conductor or an insulator.
(The glass acts as an insulator.)

When everyone has expressed an opinion, ask: “How can we find out?” Some
students might suggest testing the glass with a circuit tester. After testing the
glass, ask students to summarize what they have learned.

Extensions

1. Make available to students some books about the invention of the light bulb
and about the life of Thomas Edison. Two books are listed in Section 7.
These are fascinating stories, worth pursuing.

LANGUAGE ARTS

2. Have students write a story about a light bulb. Tell them to include all the
parts they have identified.

STC® / Electric Circuits Making a Filament / 47



APPENDIX A
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Glossary

Ampere: A unit used to measure the amount of electric current.
Analyze: To study something by breaking it down into simpler parts.

Battery: A device that can produce an electric current as a result of chemical
change in it.

Circuit: A system that connects electrical devices so that they will operate.

Circuit diagram: A drawing that uses symbols to show how the parts of an
electric circuit are connected.

Circuit tester: A device used to indicate a closed path across two points in a
circuit. If the path between the two points tested is closed, the bulb of the circuit
tester will light.

Classify: To put things together because they share one or more properties.
Conclusion: A decision that is based on observations or on a study of data.
Conductor: A material through which an electric current can pass.
Constant: A condition that is not changed in a scientific experiment.

Controlled experiment: A scientific investigation in which one variable is
changed and all the others are kept the same, or constant.

Data: Information, such as that gathered during an experiment.

Electric current: A flow of electric charge through something.

Evidence: Something that offers proof.

Experiment: A procedure that is carried out to investigate a scientific question.

Filament: A fine wire that becomes hot and produces light when an electric
current passes through it.

Hypothesis: A prediction about how something works or how two variables are
related.

Insulator: A material through which an electric current will not pass.

Magnetic compass: A device that detects the presence of a magnetic field. Its
magnetic needle spins freely and rotates to show the direction of a magnetic field.

Nichrome wire: Wire made of nickel and chromium.
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