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Guiding Principles of the Unit

· Draw upon teaching orientations that are identified as culturally located practices.
· Affirm cultural competencies honored by the local community.
· Provide two-way learning experiences by integrating traditional knowledge, beliefs and values and contemporary scientific knowledge, processes and attitudes.
· Use traditional and contemporary cultural examples as contexts for student learning.
· Include the local community and its people in students’ learning opportunities, especially in the use of narratives including local people.
· Foster Han language development where possible.
· Use diagnostic and formative assessment to inform planning and teaching and monitor student learning.
· Engage students by starting lessons by providing first-hand experiences for students or drawing upon common experience.
· When using story to engage students, use the interrupted-story-line as a vehicle to prompt consideration and first-hand investigations.
· Deliberately promote scientific attitudes of mind (curiosity, problem-solving, working to end) student through thoughtful independent consideration of questions and challenges posed.
· Move from the experiential, first-hand experiences to the psychological; that is, after providing concrete experiences assist students in making sense of experiences by using purposeful strategies to promote understanding such as role plays, illustrations and analogies.
· Assist students in their consolidation of ideas only as an extension of the initial experiential and psychological learning experiences.
· Provide opportunities for student-initiated and directed investigations.
· Provide opportunity for students to make connections among science and all other learning areas.
· Foster student independence, creativity and curiosity by providing opportunity for students’ ideas and questions and follow-up opportunities for problem-solving and investigation.
· Provide students the opportunity to make connections between what they are learning and career opportunities specific to the local context.
Conceptual Ideas and Progression

The recommended sequence for supporting student conceptual development of the phenomenon of electricity is suggested below. For the most part, the activities and the conceptual and skill development embedded within the activities are sequential. Lower elementary experiences and ideas primarily focus on experiencing and communicating these experiences. Upper elementary experiences focus on understanding and investigating these experiences and appreciating applications of this understanding to their students’ everyday world.
Electricity

In this study, students gain a basic understanding of how electricity works. They explore the characteristics of static and current electricity. Students discover the characteristics of conductors, insulators, switches, batteries, light bulbs, and electromagnets. Students test, design, construct, and evaluate various combinations of circuits, switches, batteries and bulbs. Students examine the production and transmission of electricity in the Yukon.
Vocabulary

atom, electron, static electricity and current electricity, electrical current, closed and open circuit, conductor, insulator, battery, magnetism, parallel circuit, series circuit, switch, voltage, geothermal, nuclear, tidal, solar, wind power, biomass power, coal, gas, fossil fuels, hydro, hydro-electric dams, renewable, non-renewable,

consumption, conservation, electrocution, direct current, bulb, positive, negative, electrical energy.
.  It is suggested teachers address the following key ideas:

· There are many things we use every day that depend on electricity to work.

· The things we use electricity for can be categorized into groups such as heating, lighting and operating machines.

· Life in our community would be very difficult without electricity.

· Life was very different before electricity arrived in our community.
· A battery is a source of electricity

· An electrical circuit requires and energy source, a means of carrying the electricity and a component that will use the electricity.

· A bulb contains a filament and resists electrical current causing friction which causes the filament to glow to produce light.

· A switch can be placed in a circuit to open and close the circuit.

· We can make modifications to an electrical circuit to make electric motors and electromagnets which assist us in our daily lives.

· Insulators and conductors influence an electric current.

· Electricity can flow in circuits that are arranged in series or in parallel.

· Heating appliances are similar in that they form heat because of resistance.

· In our town the major source of electricity is the local power generator is run by burning diesel fuel

· Before the diesel generator there were wind turbines.

· The town’s electricity lines among households are arranged in series and in parallel.

· There have been many changes in our community because of the arrival of electricity.

· There are safety concerns associated with electricity.

· We need to make wise decisions about energy use in our community.

· Lightning and thunder are associated with static electricity. 
· There are other forms of static electricity and it is the result of the accumulation of excess charge caused by movement of electrons - a negatively charged particle

· The presence of excess electrons produces a net negative charge, and the lack of electrons produces a net positive charge

· Unlike electric charges attract, and like charges repel
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What Things Need Electricity? How do you Know?
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What Things Need Electricity?

Draw pictures of things that need electricity to work.

	


Draw pictures of things that do not need electricity to work.

	


What do you look for to find out if something needs electricity to work?

Objects in the Home that Need Electricity

Draw these things in the house that need electricity.

Kettle



Computer


Toaster

Socks

Light



Jacket



Stereo


Oven

Lamp



Fridge



PS3


Bread

CD player


Telephone


Knife


Milk

Chair



Table



Camera

Shoes
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Which One Doesn’t Belong?

Below are three sets of household items. Which one does not belong in each set? Explain to someone why it doesn’t.

1. Group One
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2. Group Two
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3. Group Three

[image: image22.jpg]




 INCLUDEPICTURE "http://www.clipartguide.com/_small/0060-0505-0218-2047.jpg" \* MERGEFORMATINET [image: image23.jpg]




 INCLUDEPICTURE "http://www.colonialcasa.org/newsletters/2006/may/images/Computer.jpg" \* MERGEFORMATINET [image: image24.jpg]



Things I Enjoy Doing

	My Favorite thing to do at Home
	My Favorite thing to do at School



	My Favorite thing to do in my Town
	My Favorite thing to do in the World




Part of a Day in the Dark Season without Electricity

1. I wake up when I hear the radio playing.

2. I turn on my bedroom light.

3. I go to the toilet and flush the toilet.

4. I wash my hands in hot water.

5. I turn on the television.

6. I go to the kitchen and plug in the kettle.

7. I take a piece of bread and put it in the toaster.

8. I put hot chocolate in a tea-cup.

9. I put water in the cup.

10. I stir the water to make a drink.

11. I butter the bread and put jam on it.

12. I talk to my family.

13. I begin to watch television.

14. I eat my bread and drink my hot chocolate.

15. I go to the bathroom and brush my teeth.

16. I get dressed for school.

17. I say good-bye to my family and walk to school.

18. My brother’s friend gives me a ride to school on the skidoo.

19. I go in the school and go to my classroom.

20. We drink hot soup in the classroom and have crackers and cheese.

21. We listen to O Canada and the announcements on the school intercom.

22. We do our morning journal writing.

23. We learn some mathematics.

24. We read a story together as a class.

25. We go to the gym to play soccer.

26. We watch a video on the large animals in our area.

27. An elder comes to our classroom and talks to us about hunting long ago.

28. We ask questions and then draw a picture and write a story about what the elder tells us.

29. We get a ride home for lunch in the truck with my mother.

30. We have macaroni and cheese and bannock for lunch.

31. I listen to the radio with my family.

32. I help wash the dishes.

33. I walk back to school.

34. We go to the computer room and look at pictures of large animals and hunting.

35. We write a story about hunting today.

36. At our classroom we take turns reading our stories to others.

37. We go to language lessons and learn native terms for local animals
38. I go home after school and ……

What Did our Elders do Before Electricity?

	Life Today
	Life Long Ago
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Life in the Blackstone: The following is an account of life from the early 1900s in the Upper Blackstone area which the Dempster Highway travels through today by Annie and Joe Henry.
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In those days in the fall we would go up to the Blackstone River, north of Dawson, area to hunt caribou. It would take a long time to get from Klondike Valley to Blackstone. We would camp near the river. If there were no caribou, we would even have to catch ground hogs.
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The trees were very small in that area so the log homes we would build were small Everything had to be done by hand. That was the way it was. We had to cut wood. We would make small dome shaped homes to live in too. We would cut willow and make into a frame like a dome and then put caribou hides on top. Snow and moss would be put around sides to keep warm inside. There was a hole in the top to let smoke out. Inside there were no beds. You would sleep on the ground. Maybe spruce boughs would be put on floor. Candles would be used for light. We would cook by wood fire.
Life without Electricity: The following story is an adaptation of an interview with Thomas Selamio about life on the arctic coast.
At first all we had for light and cooking was the oil lamp, the qulliq. In the dark season we sometimes had the moon for light when cooking, but still, even with the moon, it was so important to have the qulliq. It was very important to us.

If we were working inside and needed to see well, we could light more of the qulliq to get more light. The qulliq had a wick of cotton flower in it and by lighting more of it we got more light.  We could take a stick and dip it in the oil of the qulliq and light the stick. Then we could carry the stick and use it to look for things..

When we worked outside the we would have the qulliq near the entrance. Then the light from the qulliq would give light outside and we would be able to do work like fixing the toboggan.
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Then when the kerosene lanterns and primus stoves came it was so different. We could light up the night because of the great light it gave off. We used to be amazed that there could be such bright light from the kerosene oil lamp.  We took care of the lamp because the glass was so fragile. It was easy to break and it was very important to us. We used these things sparingly as we needed to conserve the fuel. The qulliq was still used.
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When Electricity Came: The following story is an adaptation of an interview with Annie Peterloosie of Pond Inlet.
We would always be excited when people came back to the camp from the town where the store was and it was here that special things would always come from. There was one time they brought a lantern back to the camp. It was so bright. I would look at it really closely for a long time and then when I would look away, I would see lots of black spots because I had looked at the light too closely. Or, sometimes you would get black soot on your face from the lantern because we would put our face so close to it.

Then, one time when I was still a child, I remember coming to the store. It was so bright inside and the light was hanging from the ceiling of the store. I was fascinated that there could be so much light and that it came from this object hanging from the roof.
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The light was in the store and in the police station and the church mission. These were the only places that this light was found. The mission, police station and store all had wind generators. The wind would make or generate electricity and this would be used to make the lights go.

It was only when we moved to the houses provided by the government in the 1950s that we had lights like this from electricity. 
By that time the electricity did not come from a wind generator. By then it came from fuel generators. I think sometimes that we should still be using wind generators.

How Things Have Changed: This is an adaptation of an interview with Peter Tatigat Arnattiaq of Igloolik
It was not easy living at the hunting camp. I recall there were many times we did not have enough food or fuel for cooking. Within our family, we used to help each other especially when we had to hunt in one location. We would help out the people that needed to be assisted in any way which included food to eat. Wherever we lived we found that it was very difficult to do it on our own. We were constantly faced with difficulty. Little do they realize today that even drinking water was hard to get. My late sister-in-law at one time tried to drink her own urine. There was no source of drinking water as it was difficult to make fire in order for them to melt ice. Of course she could not drink her urine as it tasted terrible. Thirst is something that is hard to endure. 

When we moved to the community, life changed. The things that before were hard to come by like heat and shelter were now given freely to us. We were very thankful we were given all of this. It was not like we asked for it. In the beginning we would do things for each other. For example, when we were running short on ice for drinking water we would hitch up our dog team and go out to get some ice for drinking water. So after the community had been settled, they used to cut blocks of ice in the fall so that there would be some ice for the coming winter. We use to get some ice for the whole community. If we saw that a certain household needed ice for their drinking water we would take it upon ourselves to go and get some water for them. So this was the way we youngsters would do things in our time. If we felt that another household needed some more ice, we would go back and get some ice for that certain household.

Soon, those who were made to cut some ice blocks were earning a pay to do the cutting of blocks of ice. We had never been paid before for getting some ice for drinking water. Indeed, it never occurred to us for any type of cash payment when we were getting some ice for drinking water.  Then it became expected that you would be paid. Soon, it was expected you would be able to be given ice or water. What was first given freely was now expected to be given. I began to not give so willingly when people expected it.

Now we are assisted with everything. All of the heat and light are provided for by the government.

In the space below, write and draw pictures to describe life long ago. In your picture, show at least 5 things used that did not need electricity.

In the space below, write and draw pictures to describe life today when people live in their homes or are camping. In your picture, show 5 things used that need electricity.

How do you connect the wires, battery and build to make the bulb go?

Draw a picture to show how you think you can how to show use the wires, bulb and battery to make the bulb go.

[image: image38.png]C D



  

Once you get the bulb to go, draw in how you connected the 2 wires to the battery and bulb to make it go.

Now try to get it to go with just one wire, battery and bulb. Draw the picture of how you connected them to make the bulb go.
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Calling for Help: This is an adaptation of an interview with George Kappianaq of Igloolik
I recall a very difficult time when we were traveling. When we were traveling back by canoe to Igloolik from hunting we were running through ice floes that had just formed in October. We had difficulty running through them, but we were able to pass them slowly. We left to cross into Igloolik, and this was now towards evening. There were times when the canoe had to be rocked in order to go through thin ice and to prevent it from getting a hole from the ice. 
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The sun soon set. It was getting dark. We would try to go to ice free areas, where we would go fast, but then soon we would have to go through thin ice again. It was a wonder that the canvas skin of the canoe did not get punctured as there was so much thin ice that we had to go through. 

We passed the Igloolik point and we could see the community. We were getting close to home. But, we got too close to the shore. The day had seen easterly winds, so the thin ice was in contact with the land. We got into the ice too much due to darkness. We were almost free from the thin overlapped ice when our motor could no longer propel the canoe. As it turned out the piston in the motor was shot. We had to get the attention of the community but we had no way of getting their attention. When the motor became useless, the people on board were trying to get attention of the community. Then we considered that we could use our broken flash light to get their attention.

YOUR TASK: The travelers found that their flashlight was broken but they still had the two batteries, a 10 cm square piece of aluminum foil, bulb, wires and tape to make a flashlight to get their attention. Your task is to make a flashlight that will get their attention. 

Soon we could hear a sound of a canoe in the dark. Then it came right to us. Using his trail he started to tow us back. It so happened that we were almost free on the thin ice when we got stuck and we were now using the trail that the canoe had made when it came for us. The light from the community were bright so that we could see in front of us. When we finally arrived, there were a lot of people on the beach near the Peter Head, they all had come down to greet us. It was a joyous occasion.

Calling for Help

Draw a picture of the story when the people were in trouble.

Draw a picture of your flashlight. Explain to someone how it works. Explain how it works on your picture
Draw a picture of how you would make a very bright flashlight. How could you improve your flashlight to make it very bright?
Where Does the Light Come From?
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The picture above helps to show the job of the battery and how the energy it makes gets used to make light and heat.
1. Draw a picture of the bulb below connected in a circuit. In your picture draw the inside of the bulb to show how the wires make a complete circuit.
[image: image43.png]



2. In the picture you have drawn, show how the electric current travels through the circuit and where the light is produced.
3. In words, describe how light and heat are produced in the bulb. Explain what the role or purpose of the battery is. Also explain why, in time, the battery will go flat.
	I’m in Trouble….Can you Help?

Elijah was travelling back to his town on skidoo. He had been travelling all day and was travelling alone. He had been hunting caribou and had been away for several days. The toboggan was filled with caribou. He was happy because he had been successful. He was looking forward to getting home that day.

No one had heard from him for several days. His CB radio had broken and he had no way of contacting his family and people in town.

As he travelled, he noticed the skidoo light was flickering off and on. Every time it went off, he wasn’t able to see. He had an idea what the problem was.

After a while, the light went off. He couldn’t see in the dark without the light. He had to find out what the problem was.

He opened his gear box and took out a small flashlight. He looked at the headlamp to see if the filament in the lamp of the skidoo was broken. It wasn’t.

He then opened the cover of the skidoo and looked at the wires around the lamp. The connecting wires to the lamp were ok.

He then looked at the wires leading to the lamp. One of the wires had broken. He thought, this will be easy to fix. I just need to make the two wires connect and I will have my circuit complete again.

He tried to make the two ends join, but they were too short to join. He couldn’t make them connect.
He needed to put something in between them to make them connect. Something that would complete the circuit and stay there until he got back to town.

What do you think he could use?


Lights Going Off and On
Complete this chart
	Object
	Light Off or On?
	Insulator or Conductor

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Draw a picture of Elijah and, in words, explain how he fixed his skidoo. Show how he fixed the wires. 
Draw pictures of where we use insulators

	


Draw pictures of where we use conductors

	


We 
Turning Mistakes into Opportunities

Elizabeth and her younger brother, Joel loved springtime in their northern community. The longer days and warm sunlight made for ideal ice fishing conditions. During the day many people would use ice augers to drill through the ice so they could fish for char. She and her brother would try to fish at their own holes close to each other so they could talk away as they jigged for fish. They would talk away for hours and usually there were plenty of fish caught to keep them happy.

One day they were getting frustrated fishing as they could see the fish swimming by their bait but there were no bites. Joel started to get really frustrated and said, “You know, if we had a spear we’d have better luck in getting these fish that using a baited hook. I’ve had enough, I’m going home!”
Elizabeth watched her brother throw down his jigging line and march across the lake to the town. She was content to keep trying to catch fish expecting that maybe Joel would come back once he cooled down. It was no surprise that only about ten minutes later he came running back across the lake. But, he had something in his hand. As he got closer Elizabeth could see that Joel had their father’s metal spearing rod. This was just no spearing rod; it was one of their dad’s prize possessions. Elizabeth wondered how Joel convinced their dad he could use it.
“Hey”, Elizabeth yelled, “How did you convince dad to let you used that?”
Elizabeth didn’t get a response and watched Joel go to a distant hole and begin to fish. Elisabeth went back to fishing and kept an eye on how her brother was doing. A while later Elizabeth heard Joel start to yell at the top of his lungs. He was upset and down on his hands and knees gazing into the hole. Elizabeth ran over to the hole. Joel was both crying and mad. There was no spearing rod to be found. 
“ I dropped it in the water”, Joel wailed. “I can see it on the bottom of the lake. It’s really shallow here, maybe only two meters deep. How am I going to get it? Dad told me to look after it.” Elizabeth said she didn’t know what they could do, but telling dad was a good start she told Joel. Joel reluctantly agreed and they slowly walked across the lake not looking forward to what their father might have to say about this!
Joel tried to calmly tell his dad what had happened. Rather than getting mad, he told Joel he can, instead, figure out how he could get the spear off the bottom of the lake. 
Joel didn’t have any ideas at all; nor did Elizabeth. He was even more surprised when his father said that he could get it out by just using a car battery, a long length of wire and a tire iron. Elizabeth and Joel looked at each other and wondered how this would help them get the metal spearing rod off the bottom of the lake. The only advice dad gave was they would never be able to hook it off the bottom of the lake as the spear was a straight metal pole.
Using a flashlight battery, a length of copper wire and a nail as a small scale version of the equipment required, figure out how to get the spear (an unfolded paper clip) from the bottom of the lake. Use a nearly full glass of water as the lake and put the clip at the bottom of the glass.

Draw a picture of the device.

Explain how it works.

Once you have made a way to retrieve the spear, consider ways in which you can improve the device to make it better for retrieving the ‘spear’. See who can pick up the most paper clips joined together. In the end the group that produces the ‘best’ device is the hero of the day. Carry out a fair-test to try to make this device as strong as possible.
Draw pictures of your attempts below and the results from each attempt.

Finally, draw a picture of what this device would look like if it was used by Joel and Elizabeth to get the spear off the bottom of the lake.

There Must be an Easier Way to Do This!
Because of the steep bank leading up from the shore in their community, hauling fish and other gear from the boats up the bank was a lot of work. Going out fishing and camping with their parents was great fun for Joel and Elizabeth but having to haul the gear up the bank was a pain.
It wasn’t uncommon for Joel and Elizabeth to begin to complain about what was ahead when their dad turned the boat around the last point and the town came into view. Hauling all the gear up the bank took away all of the enjoyment that they had experienced in their time away.
“There has to be an easier way to do this”, said Joel. “Why do we have to struggle with this gear all of the time?”
“Why can’t someone build something to do the work for us?”said Elizabeth.
Their mother said that there was an easier way where possibly they would not have to lift a finger.
“Hey”, said Joel, “How can that be?”
Their mother went on to say that years ago someone in the town had an idea. She told them that using only a rope, a large car battery, a strong magnet,  and some lengths of stiff copper wire, people made a device that did all the work for them.
Using a flashlight battery, a rare-earth magnet, some thread and length of copper wire, figure out how the gear (a paper clip) can be hauled up from the shore. 

Draw a picture of the device below.

Explain, using a drawing how this device works.

Once you have devised a means to which to retrieve gear, consider ways in which you can improve the device to make it better for hauling. In the end the group that produces the ‘best’ device is the hero of the day. Carry out a fair-test to try to make this device as strong as possible. Draw pictures of your attempts below and the results from each attempt.
Finally, draw a picture of Elizabeth and Joel using this device to get the gear up from the shore.

Switched ON! Switched OFF!
[image: image44.png]CURRENT




[image: image45.png]pin




Draw your circuit with the switch on.

Draw your circuit with the switch off.

Explain to someone how a switch works. Then write your explanation below.
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Make a battery holder

Measure and mark a piece of card like
this to fit a size D battery.

3cm 6 cm 3 cm. -
Q
3
3cm 6 cm o um w
(]
3
!
3cm 6cm 3cm w
Q
3 Fold the sides up.
Then clip the ends and flaps
together - finished!
y Then fold up the ends.
Fold the flaps around.

Fasten wires to the paper clips later.





Electricity can flow in circuits that are arranged in series or in parallel

[image: image49.png](o



                               [image: image50.png]



[image: image51.jpg]



Where Are These Objects in My Community?

Where have you seen these objects and what do they have to do with electricity?
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HBC Archives: Wind Generator at Local Church Mission (Pond Inlet 1952)

When Electricity Came: The following story is an adaptation of an interview with Annie Peterloosie of Pond Inlet

We would always be excited when were able to go from our camp to Mittimatalik (Pond Inlet: the place where Mittima is buried). Mittimatalik was where the store was and it was here that special things would always come from. 
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HBC Archives Photo

The store had many things I had never seen. They say it was built in 1921. We would bring the skins there and buy things there as well. 

The store in the 1950s had lights and these got their electricity from a wind generator that was on a tall pole near the store. There was a wind generator for he RCMP as well.

The wind generators are not here today. That was only when we moved to the houses provided by the government in the 1960s that we had lights like this from electricity. By that time the electricity did not come from a wind generator. By then it came from fuel generators.

I think sometimes that we should still be using wind generators.

Before the Diesel Generator There Were Wind Turbines

This a picture of a Northern Church Mission in the 1950s (HBC Archives)
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1.  Read the story about the early life in the north. Why did the Hudson’s Bay Company and Church use wind power?

2.  Draw a picture of your best wind turbine. 

	


3.  What is a generator?

4. Why are northern communities thinking more today about using wind to generate electricity?

4. Is this a good idea? Why or why not?
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