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LESSON #5 - INSULATORS AND CONDUCTORS

Student Objectives and Activities
- Students will understand what insulators and conductors arc and why they act differently.

- Students devise their own test circuit to test the conductivity of some unknown
substances.

Suggested Teaching Strategies

- After students complete the notes, introduce the experiment by asking “How would a
person test whether something is an insulator or conductor?”

- Students, in pairs, invent their own test circuit for conductivity using wires, bulbs and
batteries.

- Thestudents test as many of the following substances as possible: plastic (ruler), paper
(notebook), rubber (eraser), wood, chalk, stainless stel (scissors, spoons or forks),
graphite (pencil lead), dirt, zinc, iron (nails), tap water, salty water, aluminum (rusty and
not rusty)

- Students draw and label their test circuit and mark a “C” beside things that are conductors
and an “T” for insulators, using the worksheet “Insulator or Conductor?”.

Insulators Conductors

e ]
‘000 (‘000"
‘000 [0 00

Q0o e
Electrons held tightly \/ «

Electrons move freely

4% Note +++
To show the effect of rusting or corrosion, it is useful to test a piece of rusty metal and a
piece of the same metal that has been rubbed rust free with sandpaper. (Hopefully, the
rusty metal will not conduct and the sandpapered metal will conduct)
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LESSON #4 - CURRENT ELECTRICITY (CIRCUITS)

Student Objectives and Activities

- Students will understand what current electricity s, as well as various types of circuits.
These include:
1) complete circuit
2) incomplete circuit
3) closed circuit
4) open circuit
5) short circuit
6) series circuit
7) parallel circuit

- Students, in pairs, construct a toilet-tube flashlight. (“patent pending”)

= Students investigate differences between series and parallel circuits.

Suggested Teaching Strategies

- The material in this lesson will take more than one class. One suggestion would be to
complete the notes on everything up to and including short circuits. Then begin building
the toilet-tube flashlights. Series and parallel circuits could then be taken up next class.

- Give cach pair of students two D sized batteries, 20 centimeters of wire, a toilet paper
tube, a piece of duct tape and a small flashlight bulb. (Students should supply the toilet
paper tubes and batteries)

- Challenge students to be the first to build a working flashlight without using instructions
(If students finish carly, supply the groups with a paperclip and ge them to add an on/off
switch to their light)

- When explaining series and parallel circuits, it is usually easiest for the teacher to have
sample circuits made that demonstrate the properties of each circuit.

*x% Note #++
Purists would argue that having the teacher demonstrate these circuits is not good “hands-
on science” but this writer believes teacher sanity should be considered when devising
experiments for a classroom situation.
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LESSON #3 - STATIC ELECTRICITY

Student Objectives and Activities

- Students will understand how static electricity is created, how to tell if static electricity is
present and will know some everyday examples.

Suggested Teaching Strategic

- Begin with a teacher demonstration showing static electricity. Rub a balloon on your hair
with students trying to figure out why the balloon sticks to the wall. (The correct answer
s not “too much hair spray”)

- Asccond effective demonstration of static electricity is the bending of a thin steam of
tapwater with a comb that has been charged by combing it through hair.

- Students complete notes on static electricity and understand how electrons are “rubbed
off” certain objects or “stolen”, to produce static electricity.

- Next complete the activity “Lightning Never Strikes Twice” (The July 1993 issuc of
National Geographic has especially good photographs of lightning that could be used
here)

- The optional activity “Bad Hair Days Explained” investigates the insidious problem of
the morning frizzies and also relates to the topic of static electricity.

#4% Note #+%
Teachers lacking hair should enlist a student assistant for these demos.






OPS/images/bg00600001.jpg
LESSON #2 - THE AMAZING ATOM

Student Objectives and Activities

- Students will learn the parts of the atom, understand negative and positive charge and
review the atiraction laws. (Likes repel and opposites attract)

- Students write notes on “The Amazing Atom” and finish an assignment to insurc
complete knowledge of the material in this lesson.

Suggested Teachi tegies

- Asamotivational set, begin by holding up a picce of paper, ripping it in half and asking
“Do 1 still have a paper?” Rip the paper again and again repeating the question until you
have only a tiny piece left. Ask “If T kept ripping, would I just keep getting smaller
pieces of paper or would I get something else?” Of course, you will eventually get atoms,
which I like to call the “mini-Legos” out of which everything is made.

- Beginnotes, stressing how only the light electrons outside the nucleus can move, making
the electrons important in electricity.

- After notes, students close books and do the assignment “Atom Quizzz". Stress that
students must know the material in this lesson by heart or the rest of the unit will not
‘make any sense at all.

- Feel free to give this exercise two or three times and to let students help each other study,
but be sure they know the “Atom Quizzz”.

- Teachers may want to further encourage students by explaining that the quiz will appear
word for word on their exam. Remember, 100% knowledge is the objective.
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LESSON #1 - INTRODUCTORY LESSON
Student Objectives and Activities

- Students will understand that people cannot see, hear, or touch electricity (since it is a
type of energy) and can only view the results of what electricity can do.

- Students will understand that electricity is 2 result of electrons moving from one place
to another.

- Students will know that the two types of electricity are:
1) static clectricity
2) current electricity

- Students try to solve an electricity riddle, complete overhead notes and do the Electricity
Wordsearch familiarizing them with many key words in the upcoming unit.

Suggested Teaching Strategies

- Begin lesson with ariddle. Challenge students to guess the topic of the new science unit
as you read out the following clucs one by one.

Clue #1 1 am always moving from place to place.
Clue #2 When the doorbell rings, I am there.
Clue #3 When the T.V. is on, I am there.

Clue #4 1am often found in schools.

Clue #5 T help people everyday.

Clue #6 You can't see me.

Clue #7 You can't hear me.

Clue #3 ‘Things light up when I am around.

Clue #9 1 am often present during thunderstorms.

Clue #10 The answer to this riddle could shock you.
- Students answer on scrap paper when they are sure they have solved the riddle.
- Explain the two part setup of the unit, marking format, and expectations.
- Commence with the notes which can be given using overheads or the board.

- After notes, students complete the Electricity Wordsearch for a fun (mindless???)
activity to start the unit.

ek Note +++
Due to the likelihood of melting a plastic transparency into the inner workings of the
school photocopier, photocopy all overhead transparencies at night so you can just go
home and the next day pretend you have no idea what happened.
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PART I - EVERYTHING YOU WANTED TO KNOW ABOUT
ELECTRICITY (But Were Afraid To Ask)

‘This section of the unit uses overhead notes to provide students with a base or foundation of
information necessary for later assignments. Student worksheets provide simple and fun
assignments which follow with the notes. The main lesson topics are:

1) INTRODUCTORY LESSON

2) THE AMAZING ATOM

3) STATIC ELECTRICITY

4) CURRENT ELECTRICITY (CIRCUITS)

5) INSULATORS AND CONDUCTORS

6) BULBS, FUSES AND BREAKERS

7) REVIEW

‘The assignments which relate to the main lesson topics are:
1) Electricity Wordsearch
2) The Amazing Atom Quiz
3) Lightning Never Strikes Twice (Worksheet)
4) Toilet-tube Flashlight (Experiment)
) Insulator/Conductor Test Circuit (Experiment Worksheet)
6) Thomas Edison's Invention (Reading Activity)

7) Review Questions and Crossword Puzzle

Also included are two optional assignments:
1) Bad Hair Days Explained

2) Which City Has Smog??? (Logic Puzzle)
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PARTI

EVERYTHING YOU WANTED TO
KNOW ABOUT ELECTRICITY
(But Were Afraid To Ask)
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ELECTRICITY

UNIT OVERVIEW
‘This unit is divided into two parts.

PART I - EVERYTHING YOU WANTED TO KNOW ABOUT ELECTRICITY
(But Were Afraid To Ask)

‘The first part is a knowledged-based presentation of information using notes suitable for an
overhead projector. Ten exciting activities and assignments accompany the notes. (70%)
PART Il - CLASS PROJECT - Sunshine City Needs Electricity

‘The second section is a role play activity in which students, posing as concerned citizens,

discuss what kind of electrical generating station to build for the make-believe community
of Sunshine City. (30%)

\ Little Tohnny's .~
Anti-Salesman Boorbell
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THE AMAZING ATO;

Label the parts of the atom.

O

O

List important points about each.

Atom n

Nucleus 1)
2)

3)

b
2)

3)

Objects with extra electrons are  a) Negative
b) Positive

Draw arrows that show whether the particles attract or repel.

A + b)

9 *
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BAD HAIR DAYS -

Instructions
1) There are three captions in mixed up order that cxplain why we have bad hair days.
Rewrite each caption below the correct box.
2)  Draw pictures in the boxes that make sense. Colour the pictures.
Captions
Because likes repel, the hairs try and get as far away from cach other as possible.
‘The end result is a bad hair day.
Rubbing your head when you sleep causes your hair to “steal” electrons from the pillow.

Each hair has a buildup of electrons so it has a negative charge.

=0
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ELECTRICITY CROSSWORD

is device will burn out before an
appliance is ruined.

Static electricity created by friction in the

clouds.
When a large buildup of electrons
"jumps" you get this.

Electrons have this type of charge.
Is science fantastic?

Lightest, mobile part of the atom.
Electricity that flows in wires is called
electricity.

Opposite charges do this.
Inventor of the lightbulb.

‘This is the type of wiring found in houses.

NAME:

A kind of energy that you cannot see,
hear or touch.

‘The thin, curly wire that glows in a
lightbulb.

What is your favourite subject?
Objects that have lost electrons have
this type of charge.

Central, heavy part of the atom.
Electricity that is created by friction
is calleq electricity.
Basic building block of matter.
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Beside each substance, put a “C” if it is a conductor or an “T” if it is an insulator.
a)  Copper

Glass

Rubber

Nickel

Ocean Water

Explain how a fuse works. (Draw a picture to help you explain your answer)

11

12.

Explain what weather conditions help lightning to form.

What was Thomas Edison's main problem in inventing the lightbulb and how did he solve
this problem?
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5.

Explain how a short circuit works. (Draw a picture to help explain your answer)

6. List two reasons why parallel wiring is used in houses instead of series wiring.
1
2)

7. Draw three lightbulbs and a battery connected in a parallel circuit.

8. Explain how conductors and insulators are different.






OPS/images/bg02400001.jpg
W QUESTI

NAME:

All questions must be answered in full sentences (A.LF.S.) unless it says to list the answer.

List three things that can tell you if static electricity is present.
n
2)
3)

Explain how static clectricity is made.

Explain two differences between current electricity and static electricity.

Label cach type of circut






OPS/images/bg02300001.jpg
Questions
All questions must be answered in full sentences (A.LF.S.) unless it says to list the answer.

1.

List three of Thomas Edison's inventions.
n
2

3

Why did the filaments burn up so quickly in his carly experiments?

How did Thomas Edison solve the burning filament problem?

Edison used the process of trial and error to invent things. What does this mean?

Edison had a hard time in school and yet turned out to be one of the greatest inventors of
all time. Why do you think he had problems?
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Success At Last

Edison knew that the reason the filaments burned up so fast was because of
oxygen in the air. He thought that if you put the filament in a glass jar and
took out all the air using a vacuum pump, the filament would burn longer.
Finally, after 1200 separate experiments, it worked! Thomas Edison's light

bulb glowed for over 43 hours. The rest is history.

DESIGN.
7. 4. EDISON.
INGANDESCENT ILEOTRIO LAMP.
o, 12,631 ‘Patented Dec. 27,1881,

Brventoez
e Q. Blam
e s il

Q.

Edison's First Electric Lamp For Public Use
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‘The Young Thomas Edison
‘What was the greatest inventor of all time like as a kid? I'm not sure you really
want to know. The man who would go on to invent the electric light, the

‘phonograph (record player), the movie projector along with thousands of other

devices, was no angel. In fact, Thomas was TROUBLE with a capital T!

‘Thomas was an extremely curious boy always asking too many questions. He
only lasted in school for three months before he was not allowed to go back.

His teacher said that he had a weak mind and his brain wandered too much for
school. His mother took over his education from that point on and her faith in

him is what got Tom started.

Thomas loved to do experiments even as a boy. As a six year old, he scorched
the family barn just to see what would happen. At eight, he convinced a young
girl to eat a cup full of worms mixed with water to make her able to fly.
‘Thomas thought that since birds ate worms and birds can fly, if a human ate

worms they would be able to fly too! The end result was that the girl got sick

and vomited up the worms and young Tom received yet another spanking when

his parents found out.

In the case of Thomas Edison , it seems that becoming a great inventor did not

depend on how well he did in school.






OPS/images/bg02000001.jpg
THOMAS EDISON'S INVENTION

NAME:

‘The Impossible Dream
‘The newspapers said it just couldn't be done. Yet, in 1879, Thomas Alva

Edison set out to do the impossible - build an electric light.

Up until that time, the only escape from the darkness of night was by
lighting candles or by using oil buring lamps. The flickering light
produced was dim and gave off smoke. Edison, who had already made a
‘name for himself as an inventor, took on the difficult problem of the electric
light saying that for every problem there was a solution. Thomas Edison

would solve the “impossible” problem of the electric light.

First Failures
Early experiments with the electric light showed that if you took a thin piece
of wire and passed an electric current through it, it would glow brightly,
giving off a steady, even light. The problem was that the thin wire (called a
filament) bumned up in the air, lasting only a few seconds. Edison tried
thousands of different materials as filaments, from aluminum to human hair
to gold. He experimented, using trial and error methods for months
(sometimes working night and day) but the filaments all burnt up too

quickly.
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INSULATOR OR CONDUCTOR?

NAME:

Instructions

Using a battery, lightbulb, and wire, invent a circuit that tells whether a substance is an insulator
or a conductor. Complete the chart putting an “I" beside insulators and a “C” beside conductors.
Draw and label a diagram of your test circuit in the box provided.

SUBSTANCE
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Why is golfing during a thunderstorm more dangerous than playing football?

‘Why is it dangerous to hide under a tree to get out of the rain?

List three facts about lightning.

1

2)

3)

Explain in your own words how lightning is created.

Why is lightning rare during winter months.
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How Does Lightning Work?

Lightning is made when hot, moist air rises. The moisture in the air tumns into rising ice crystals
which rub against falling hailstones high in the cloud. The hail steals clectrons from the ice
erystals which causes the bottom of the cloud to have a large negative charge. When this buildup
of electrons is large enough, the electrons will jump from the cloud to the positive ground below,
creating a bolt of lightning.

4. The bottom of the
cloud has a buildup
of negative charges

1. Hot, moist air rises

/)y

‘When Will Lightning Occur?

Lightning needs hot, moist air. For this reason, most lightning storms happen on hot summer
days during the late afternoon or evening. The sun heats the land during the day and the air
above it rises s it warms up. Moisture (water) in the air forms clouds and is needed so that ice
crystals and hail will form high up in the cold cloud. Look for towering clouds called
thunderheads on hot, humid summer days and you might expect lightning.

Questions
All questions must be answered in full sentences (A.LF.S.) unless it says to list the answer.

1. List three facts about Roy Sullivan.
n
2

3)
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LIGHTNING NEVER STRIKES TWICE

NAME:

Can Lightning Strike Twice?

Some people say that lightning never strikes twice - but not Roy Sullivan. Roy, who worked as a
forest ranger, has been hit by lightning seven different times! Now, whenever there is a
thunderstorm that could produce lightning, Roy goes into one room while his family sits in
another for their own protection. However, don't be too worried. Less than 150 people are hit
by lightning in North America each year with more than half of these people surviving. Your
chances of being struck will be even smaller if you take these simple precautions:

1) Avoid playing sports during a thunderstorm or when a storm is approaching.
A person standing in an open field is a perfect target because lightning will often
take the easiest path from the clouds to the ground. It is easier for the static
electricity to go through a person than for it to take the long way around through
the air. Holding a large picce of metal (like a golf club or aluminium baseball bat)
in your hand will make it even easier for the electricity to channel through you
during a lightning strike. For this reason, golfing is the most dangerous sport
followed-by baseball, football and sailing.

Never hide under a tall tree to get out of the rain during a thunderstorm. The
lightning first hits the top of the tree, travels down the tree trunk and then through
the people standing under it.

Do not swim during thunderstorms. It is not very smart to swim during
thunderstorms since any lightning that hits the water will be conducted right to
you. This is the reason that lifeguards will kick everyone out of the pool if dark
thunderclouds approach an outdoor pool.

What is Lightning?

Lightning is static electricity caused by nature. It travels over 100,000 kilometers per second and
heats the air around it to 30 000 degrees Celsius. (Superheating the air is what causes thunder)
Lightning usually goes from cloud to ground but can also move from ground to cloud and from
cloud to cloud. (Cloud to cloud lightning will often look like sheets of lightning, making the
whole sky light up) The lightning can be hundreds of millions of volts but lasts for such a short

time that it could only keep a toaster going for a few hours. {-}

\
s
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WHICH CITY HAS SMOG?2??_

NAME:

A make-believe river called “The Sticks River” flows from the mountains in the south to the
ocean in the north. Located along the river are four make-believe citics named “Itsy”, “Bitsy”,
“Teeny”, and “Tiny” (not in order) with cach city getting its clectricity from a different type of
generator.

One city uses a hydro-electric dam to generate electricity, another burns coal to make electricity,
a third has a nuclear power plant and the fourth generates its clectricity using solar cells.
. SR PN I STR " L,
Your job is to use the clues to figure out: e
1) where each city is located
2) what type of power station each city has
3) which city has the smog.

CLUES

The city in the mountains is not Itsy.

Bitsy is closer to the ocean than Itsy.

The city of Teeny is built on the river delta of the Sticks River|
The city of Tiny does not bur coal.

sy uses a renewable resource.

Bitsy is not a hydro or solar power plant.

Itsy i not far enough south for a solar power plant.

Tiny does not use nuclear power.

Bitsy uses uranium for its plant.

Hydro J Nuclear
Bitsy X

Tiny X

Tts;

Teeny X

Teeny has the smog because it burns coal.
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OPTIONAL LESSON - Bad Hair Days Explained

Suggested Teaching Strategies

- This optional drawing activity relates to static electricity.

- Students put three captions in order and draw pictures explaining how people get bad hair
days.

OPTIONAL LESSON - Which City Has Smog???

Suggested Teaching Strategi

- This optional logic puzzle can be used as an enrichment activity for students completing
their work carly.

- Students use clues, powers of deduction, and a chart to solve a tricky problem.

- Ananswer sheet is provided.

OPTIONAL LESSON -

Imstrips or Videos
Su T Strategies

- ‘There are many good videos and filmstrips available which can be easily integrated with
this unit.

- Onevideo that is particularly good is the “Magic Schoolbus - Electricity” (23 minutes).
‘This animated show appears on PBS.
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LESSON #7 - REVIEW LESSON - Questions and Crossword

Student Objectives and Activities

- Students review material on electricity.

Suggested Teaching Strategies

Insist that students Answer the review questions In Full Sentences (A.LF.S.) so the
‘answer will make sense by itself without the question being there.

- Pemit students to do the crossword after the questions are done correctly and
completely.

Answer Key

DEEED

- a[a)m(F)m)
5 = w|o|~)=|m

- ww

YT
XL

R R N Y R O B

mxgon<w (s
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LESSON #6 - BULBS, FUSES, AND BREAKERS

tudent Objecti: Activities

Students understand how a lightbulb, fuse and breaker work.

Students read about Thomas Edison and the invention of the lightbulb and answer related
questions.

Suggested Teaching Strategies

Explain the three devices as you give the nofes.

Itis useful to have an example of each device on hand to show students. (Car fuses can
be purchased at any gas station for less than a dollar and the school’s breaker box can be
shown to students)

Read through “Thomas Edison's Invention” as a class, with students answering the
questions individually.

Since the questions are not that difficult you may have time to discuss the questions.

If time permits, you may wish to begin a class discussion using “necessity is the mother
of invention” or the young Edison's trouble with school, as topics.

As Edison himself said:

“We live and grow by new knowledge. The trouble with our schools is that they
do not give elasticity to the mind. They cast the brain into a mold”

xeze Fatented Dae. 27,1081
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Activity 3 - City Council Public Forum

‘This is the fun part of the role play that lasts one full class. The representatives of each group get
a chance to speak into a microphone (pretend o real) at a city council public forum. The teacher,
in role as Dr. Johnson, acts s the moderator allowing cach group only three minutes to state their
positions and reasons. After each group has had a chance to speak, open the floor up for pubic
discussion, with people lining up at the microphone before they make their point. Tnsist that only
people at the microphone will be allowed to talk and people at their chairs (desks) must go to the
‘microphone before speaking. Groups should be given some time to prepare what they are going
to say beforchand.

*%% Caution ***
Sometimes this role play is fantastic with classes getting right into things - wearing suits and
hardhats to the meeting and having excellent discussions. However, other times, things
degencrate into a screaming mess not unlike a pack of hyenas fighting over a three-day-old
zebra carcass. Bewarel!!

Part 4 - Free Vote
After the discussion, give students a chance to come out of role and vote on the four options
using a sccret ballot. Explain that this is a “free votc” and students may choose to vote any way
they want to. (a ballot sheet has been included for this activity)

BALLOT
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Activity 1 - Question and Answer Session

The teacher initiates the role play by leaving the classroom briefly and re-entering in role as Dr.
Johnson - chairperson of the special town council meeting. Read the following statement to the
people gathered.

“Thank you all for taking time out of your busy schedules to come to this special meeting
of city council here tonight. As many of you know, my name is Dr. Johnson and I have
been hired by the mayor of Sunshine City to explain the serious electricity shortage
Sunshine City now faces and hopefully answer any questions that you may have.
Following the question and answer period, there will be a letter writing session where you
will all have a chance to write a letter to the mayor regarding your views and concems.

So let's get started.

Sunshine City needs more electricity - and fast! Due to the recent growth in population,
we have determined that in two years the old elccirical power station will be unable to
keep up with electrical demand. City Council has narrowed things down to four options,
each with good and bad points. So if you will now tum to your handouts, we will go over
them. T would ask that you save any questions you might have until the end.”

Go over the handout package explaining the four options as you go. Be careful not to show bias
in presenting the four options. Answer any questions the people have about the options but don't
worry about being too specific. (Since you are in the role of a burcaucrat it i easy to give the
standard answers such as “we are looking in to that” or “I'm not sure but Il try fo get an answer
and get back to you”) Remember, the main purpose of this session is to explain the four options
10 the students.

Activity 2 - Letter To The Mayor

After the question and answer session, each student (still in role) writes a letter to the ‘mayor of
Sunshine City (150 word minimum) where they check which option they support and give
reasons backing their position.

Writing the letter forces students to examine their role more closely and study the pros and cons
of the four options. This assignment also forces students to take the role play seriously.
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8)

9)

10)

11)

12)

13)

Cargo Coal and Oil Workers - workers for a company with large coal mines and
numerous oil wells. Favour a fossil fuel burning plant because it would give them
jobs.

Sunshine Burcau of Tourism - a group of city members that believes the reservoir
or lake created by a hydroelectric dam would be good for tourism and recreation.

City Council - a small number of people elected by the citizens of Sunshine City.
City Councillors are free to support whichever option they see fit.

Fish Lobby - a group of fisherman concerned with the effects of pollution created
by a coal/oil plant (acid rain) on fish spawning in the river. Also worried about
the dam preventing fish from swimming upstream to spawn.

Hunters of Sunshine City - a group opposed to a hydro dam because it will flood
large part of Farwood Forest, an area rich in big game such as deer, elk and
moose.

City Accountant - favour the coal/oil plant because it is the cheapest.
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PART II - CLASS PROJECT - “Sunshine City Needs Electricity”

In this culminating role play, students tackle complicated issues related to electrical generating
stations for Sunshine City. Students discuss the pros and cons of: a proposed nuclear power
station, a coal/oil elcctrical power station, a hydroelectric dam and no power station of any type.
There are four activities in the role play:

Activity 1 - Question and Answer Session

Activity 2 - Letter Writing To The Mayor of Sunshine City
Activity 3 - City Council Public Forum

Activity 4 - Vote.

Begin by explaining what a “role play” is and how it is absolutely necessary to stay “in role”
once things have stated. Explain to students that the only thing they will be required to hand in
for marking is a 150 word letter, written in role. Any other marks will be based on how well
students stay in role and play their part.

Assign roles with two or three students representing each group. The following organizations are
represented:

1) Acme Atomic - acompany proposing to build a nuclear reactor to produce
electricity.

2)  Edsel Electric - a large power company wishing to construct a plant that burs
coal and ol to produce electricity.

3)  Hillman Hydro - a power company proposing a hydroclectric dam across the
Reindeer river.

4)  Conservation Connection - an organization that believes Sunshine City does not
need any type of new powerplant. City residents should just use less electricity
and eliminate the need for a new power station.

5)  Friends of the Forest - an environmental organization concerned with the possible
destruction of the forest and wildlife areas around Sunshine City. All three
projects have environmental issues.

6)  Concemed Citizens Coalition - a group of city residents worried about pollution
in and around Sunshine City. Mainly concemed with nuclear waste as well as
smog from a coal/oil buning plant.

7)  W.AMA. (We're Not Moving Anywhere) - an organization representing the
small village of Cabbagetown (58 residents) which is 10 kilometers upstrearn
from Sunshine City that would be flooded if a hydroelectric dam were built.
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Fuse

A fuse is a safety device that prevents appliances from being
ruined when circuits are overloaded. A fuse is just a thin
piece of wire that will burn up if a large electric current goes
through it. When the fuse burns up the circuit is broken and
the electricity will stop. The fuse will have to be replaced
but the C.D. player will not be harmed.

Breaker
A breaker is also a safety device. They are mainly used to
prevent circuits in houses and buildings from being

overloaded.

If too many appliances are plugged into one socket at the
same time, the wires could become overloaded and start a
fire. To stop this, a breaker has been put into the circuit
that will flip off and “break” the circuit if the current is too
strong. Once some of the appliances have been unplugged,
the breaker can be flipped back on. This is much easier
than a fuse which must be replaced with a new one each time
it burns out.
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BULBS, FUSES, AND BREAKERS

Lightbulbs
Currentin
~ Current out

1) Electrons flow in through the metal at the
bottom of the bulb.

2) Electrons flow through the filament (thin,
curly wire) which glows. Electrical energy is
changed into light energy.

3) Electricity flows out through the metal bump
at the very bottom of the bulb.

4) The air inside the glass bulb has been taken

out at the factory and replaced with a gas
called argon. This will stop the filament from
burning up so quickly.
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INSULATORS AND CONDUCTORS

Certain types of atoms like rubber or plastic atoms will hold
onto their electrons very tightly. Other kinds of atoms, like
most metals, allow their electrons to move more freely from
one atom to the next. Materials that hold their electrons
tightly do not permit electricity to flow and are called
insulators. Conductors are just the opposite with freely
moving electrons that allow electricity to flow easily.

Insulators Conductors
0 g

=) ©
‘0:0:0 |/0°0 0"
e e

Electrons move freely

Common examples of insulators include:
1) rubber (used to make gloves for electrical
workers)
2) glass (used to make insulators on the tops of
electrical poles)
3) plastic (used to insulate wires in most
appliances)

Common examples of good conductors are:
1) copper (used in most wiring)
2) silver (used in special wiring)
3) water with salt in it (don't swim during an
electrical storm since most lakes and pools
have some salts dissolved in them)





OPS/images/bg04000001.jpg
Short Circuit
There is a pathway added to the circuit that lets the
electricity take a “short-cut” without going through the
light. Electricity will always take the easiest path (just like a
student) A short circuit will ruin the battery very quickly
and the light will not go on since the electricity takes the
easier path. + -

J—

*** Note *** Death By Short Circuit

Electricity will always take the easiest path or the short
circuit. When a person decides to fix an appliance without
turning off the electricity first or unplugging it, they risk
becoming the pathway for a short circuit. A severe shock or
even death can be the result. (Contrary to popular belief
this is not how “perms” were invented)
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Series Circuit

If there are two or more lights hooked together, one after the
other like a train, they are in series. The main problem in a
series circuit is that if one of the bulbs burns out, the circuit
will be incomplete and the rest of the lights will go out.
Series circuits can also be overloaded easily which can lead
to wires melting and fires.

+ -
@ \i/\l/ \}/j

Parallel Circuit

Parallel circuits have all the bulbs connected directly to the
power source. All the bulbs will turn on at the same time
but if one bulb goes out the others will stay lit. This is a
safer way of wiring and is used in all new houses.
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Incomplete Circuit
The path for the electricity to flow has been broken. The
electricity will stop and the bulb will not light.

+ -

Closed Circuit
A closed circuit is an example of a complete circuit except
that a switch has been added. When the switch is closed, the
current flows from the battery, through the closed switch,
through the light and back to the battery.

- !

Open Circuit
In this case the switch is open and the circuit is incomplete.
The electricity will stop and the bulb will not light.
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CURRENT ELECTRICITY AND CIRCUITS

1. Current Electricity

Current electricity is electricity that is moving or flowing in
wires. Current electricity is much more useful than static
electricity and is used to operate all of our electrical
appliances. Current electricity always moves in circuits.
Everyday examples of current electricity are:

1) electricity used to make a lightbulb shine
2) electricity used to start a vehicle
3) electricity used to run a stereo system.

2. What Are Circuits

A circuit is an unbroken pathway along which electrons can
flow. (Circuit comes from the word “circle”) If there is a
break in the pathway, the electricity will stop.

Complete Circuit

The electrical current flows in a complete circle. It flows
from the battery, through the light, and back to the battery -
a complete circuit.
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2. Where Does Static Electricity Occur?
Everyday examples include:

1

2)

3)

dragging rubber-soled shoes can “steal”
electrons from the carpet and you can
usually shock someone with your buildup of

electrons. \ i
I A

certain types of cloth rubbing together in the
dryer will “steal” electrons causing clothes to
stick together (static cling).

electrons collect on your TV screen and
produce static electricity. (This why there is
so much dust on most TV screens)
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STATIC ELECTRICITY

1. How Does It Work?
When you rub your head with a balloon, the balloon will
stick to the wall - why? The reason is that the friction made
Wwhen two different objects are rubbed together creates static
electricity. Three ways to tell if static electricity is present
are:

1) it sparks and can shock you

2) it makes a crackling sound

3) it causes things to stick together.

Step 1 Step 2

Rubbing causes the bailoon to The balloon has  buildup of

"steal" electrons from your hair. electrons so it has a negative
charge. Your hair has lost electrons
s0 it becomes positively charged.

Step 4

_ If there are enough electrons on the
Because opposites attract, the Dballoon, the, o d "5 "

" - , they will try and "jump" to
tively charged balloon will stick the wall and will make a small spark
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2. Parts of the Atom

o

Electrons
Atom - building block of matter
Nucleus - heavy, central part of the atom

- positive part of the atom
- not able to move easily

Electrons - lightest and smallest part of the atom
which circle the nucleus in “clouds”
- have a negative charge
- able to move which causes electricity

Negative Charge - objects with extra electrons have a
negative charge (-)

Positive Charge - objects that have a shortage or have
lost electrons have a positive charge(+)

Attraction Laws - opposites attract and likes repel
(the same as for magnets)
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AMAZING ATOMS

1. The Atom

The atom is the basic building block of all matter.
Everything living or dead, solid, liquid or gas is made up of
atoms. They can be thought of as “mini-Legos” which all
things are made of.

B

% B
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EVERYTHING YOU WANTED TO KNOW ABOUT
ELECTRICITY (But were afraid to ask)

1. What Is Electricity?

Electricity is a type of energy. It is hard to understand
because you can't touch it, hear it, smell it or see it. What
people can see are the things that electricity can do - make a
toaster burn bread, make a person have a bad hair day or
make a light bulb glow.

S
7

2. How Is Electricity Made?

Electricity is made any time that small particles called
electrons move from one object or place to another.
(Electricity is invisible because electrons are too small to see
- one billion electrons can fit into the ball at the tip of a
ballpoint pen!) <

3. Two Types of Electricity
There are two types of electricity:
1) static electricity
2) current electricity.
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WHICH CITY HAS SMOG???

NAME:

A make-believe river called “The Sticks River” flows from the mountains in the south to the
ocean in the north. Located along the river are four make-believe cities named “Itsy”, “Bitsy”,
“Teeny”, and “Tiny” (not in order) with cach city getting its electricity from a different type of
generator.

One city uses a hydro-electric dam to generate clectricity, another bums coal to make electricity,
a third has a nuclear power plant and the fourth generates its electricity using solar cells.

Your job is to use the clues to figure out:
1) where each city is located
2) what type of power station cach city has
3) which city has the smog

CLUES

‘The city in the mountains is not Itsy.
Bitsy is closer to the ocean than Iisy.
The city of Teeny is built on the river delta of the Sticks River|] S
The city of Tiny does not burn coal.

Itsy uses a renewable resource.

Bitsy is not a hydro or solar power plant.

Itsy is not far enough south for a solar power plant.
Tiny does not use nuclear power.

Bitsy uses uranium for its plant.

River

R

Coal | Hydro | Nuclear | Solar

Bitsy M An
Tiny N ~
| 1isy MAAN A AN
Teeny

Teeny has the smog because it burns coal.
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SUNSHINE CITY - Special Ballot

Tam in favour of: (Check one)
__ Option 1) Building 2 COAL/OIL electrical generating station.

Option 2) Building a NUCLEAR electrical generating station.

__ Option 3) Building a HYDROELECTRIC DAM and generating station.

__ Option 4) Not building ANY elcctrical gencrating station.

SUNSHINE CITY - Special Ballot

T am in favour of: (Check onc)
Option 1) Building a COAL/OIL electrical generating station.
__ Option2) Building a NUCLEAR electrical generating station.

__ Option 3) Buildinga HYDROELECTRIC DAM and generating station.

Option 4) Not building ANY electrical gencrating station.

TY ial Ballot

T am in favour of: (Check onc)
Option 1) Building a COAL/OIL electrical generating station.
Option 2) Building a NUCLEAR electrical generating station.
Option 3) Building a HYDROELECTRIC DAM and generating station.

Option 4) Not building ANY electrical generating station.
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LETTER TO THE MAYOR OF SUNSHINE CITY

T am in favour of: (Check onc)
Option 1) Building a COAL/OIL electrical generating station.
Option 2) Building a NUCLEAR elcctrical generating station.
Option 3) Building a HYDROELECTRIC DAM and generating station.

Option 4) Not building ANY electrical generating station.

My reasons are as follows:
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OPTION 4 - NO NEW GENERATING STATION

The Conservation Connection is against any new type of power station. They argue that if
people all used less electricity there would be no need for a new station. Money would be spent
on ways of conserving elecricity such as using less light in buildings, not using air conditioning
in the summer and putting timer switches on car plug-ins in winter.

NO Pollution!
NO Cost!
NO New Power Plant !

Conservation Conhecﬂon‘%

\l v M wlowt v/ v
v, % v \(/\ \ \ % \h é(%’
N Voo

(
oy v N

cheaper than the first threc options
does not make pollution

will require the cooperation of all the people of Sunshine City to reduce electricity usage
what happens to people who are “electricity hogs™
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OPTION 3 - HYDROELECTRIC DAM

‘The hydroelectric dam will be built by Hillman Hydro across the Reindeer River. The 30 yard
high dam will raise the level of the river upstream from the dam creating a large lake called a
reservoir. Water from the top of the reservoir is allowed to flow downwards through large
tunnels called penstocks where it spins furbines and creates clectricity.

‘The dam will take two years to build costing 1.5 billion dollars. (1500 million dollars)
‘The dam will be able to produce 800 megawatts of electricity.

Pros

- produces no air pollution

- the dam creates a large lake or reservoir which could be used for tourism and recreation
(boating, fishing)

- arenewable type of energy that will never run out

- will produce the most electricity which could be sold to other places

- will take two years to build

- mostexpensive of the three options

- the dam across the river will stop fish from swimming upstream to spawn

- the dam will flood a large area of land (see map) including the village of Cabbagetown
and forest areas
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OPTION 2 - NUCLEAR GENERATING STATION

The Nuclear power station will be built by Acme Atomic on Jackfish Island. A nuclear
generating station splits uranium atoms to make electricity. When an atom is split, a large
amount of heat is produced. This heat is used to make steam that drives a turbine and produces
electricity. (Similar to a coal/oil plant)

PowER ~
LNES

SPLITTING ATOMS

‘This plant will be ready in one year and will be able to generate 600 megawatts of electricity.
Total cost is 900 million dollars.

produces almost no air pollution

can be built in one year

does not use a large amount of land

will produce extra electricity that could be sold to other places

will create radioactive waste which is extremely dangerous and docs not disappear for
thousands of years

‘more expensive than a coal/oil plant

will not produce as many local jobs

even though it is not t0o likely, there is some danger of a nuclear accident similar to
Chernobyl

the price of Uranium could go up
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OPTION 1 - COA]

OIL BURNING STATION

The fossil fuel burning plant is being proposed by Edsel Electric. This type of station burns coal
and oil to produce steam that drives a turbine. The spinning turbines wiil be able to generate up
to 300 megawats of electricity.

T

This station will be located on the outskirts of the city near the Reindeer River and will cost 575
‘million dollars. Most of the coal and oil for the plant will be supplied by the Cargo Coal and Oil
Company providing numerous local jobs.

Pros

- cheapest of the three plants at 575 million dollars
- provides local employment

- abletobe built in one year

- does not use a large amount of land

- buming fossil fuels which will create air pollution (smog)

- airpollution will also cause acid rain which may harm fish and living things in the area
- burmning fossil fuels will produce greenhouse gases causing global warming

- the price of coal and ol could go up in the future

- supplies of coal and oil will eventually run out
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ELECTRICAL USAGE AND PRODUCTION

%
3

Maximum Electrical Capacity
200 megawatts

8
8

ENERGY USAGE (Megawatts)
g

@
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1995 1996 1997 1998 1999 2000 2001 2002
YEAR

Maximum Electrical Capacity
‘The maximum lectrical capacity of Sunshine City's present generating station is 200 megawatts.

Future Electrical Usage (Estimated)
‘The electrical usage for Sunshine City has been estimated for 1999, 2000, 2001 and 2002.

195 megawatts
220 megawatts
240 megawats
265 megawats

Outlook For Future
By the year 2000 Sunshine City will use more electricity than it can produce. A solution must be

found for this problem!
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9)

10)

11)

12)

13)

Sunshine Bureau of Tourism - You represent a group of city members that
believes the reservoir or lake created by a hydroelectric dam would be good for
tourism and recreation. (Boating, fishing, cic.)

City Council - You are a city councillor elected by the citizens of Sunshine City.
City Councillors are free to support whichever option they see fit

Fish Lobby - You are a fisherman concerned about blocking the river with a dam
and fish not being able to swim upstream to spawn. The effect of pollution (acid
rain) on fish in the river also worries you.

Hunters of Sunshine City - You are a hunter opposed to the creation of a
hydroelectric dam because the reservoir will flood a large part of Farwood Forest.
Farwood Forest is an excellent hunting area containing many types of big game
such as deer, elk, and moose.

City Accountant - You favour a coal/oil plant because it is the cheapest of the
three types of generating stations proposed.






OPS/images/bg05000001.jpg
SUNSHINE CITY NEEDS ELECTRICITY - ROLES

In this role play you will discuss and decide on how Sunshine City will solve the eleciricity
shortage that will happen in two years. The four options are to:

1) build a coal and oil burning electrical station
2)  build a nuclear electrical generating station
3)  build hydroelectric dam

4)  notbuild any generating station.

Bach person in the class will be given a role and they will try to act out their role as if it were
real life situation. The groups that you can represent are:

1) Acme Atomic - You represent a company that wants to build a nuclear reactor to
produce electricity for Sunshine City.

2)  Edsel Electric - You represent a large power company wishing to construct a plant
that burns coal and oil to produce electricity.

3)  Hillman Hydro - You represent a power company proposing a hydroclectric dam
across the Reindeer River to produce electricity.

4)  Conservation Connection - You are from an organization that belicves Sunshine
City does not need any type of new powerplant. City residents should just use
less electricity and eliminate the need for a new power station.

Friends of the Forest - You represent an environmental organization concerned
‘with the possible destruction of the forest and wildlife arcas around Sunshine
City. All three projects have environmental issues.

Concemned Citizens Coalition - You speak for a group of city esidents worried
about pollution in and around Sunshine City. You are mainly concerned with
radioactive nuclear waste as well as smog from a coal/oil buning plant.

W.AM.A. (We're Not Moving Anywhere) - You represent an organization
representing the small village of Cabbagetown (58 residents) which is 10
kilometers upstream from Sunshine City that would be flooded if a hydroeleciric
dam were built.

Cargo Coal and Oil Workers - You are a worker for a company with large coal
‘mines and numerous oil wells. You favour a fossil fuel burning plant because it
would create jobs.






