
© 2011 Toronto District School Board and EcoSpark

OUR SOLAR FUTURE Training Activities

61



© 2011 Toronto District School Board and EcoSpark

TIME: 1.5 – 2 Hours

As a part of this introductory 

activity, use the stations 

approach to provide students 

with experience building circuits. 

The Science Kit contains most of 

the materials needed for 

activities in Hands-On Science 

and Technology, such as Activity 

4: Part One (page 43), Activity 5: 

Electrical Conductors and 

Insulators (page 48), Activity 6: 

Electrical Switches (page 51), 

Activity 8: Parallel and Series 

Circuits with Multiple Light Bulbs    

(page 58).

Overview

Students are challenged to make a light bulb glow with only one battery and one 

wire. They then move on to build more complicated series and parallel circuits 

with multiple wires, switches, and multiple light bulbs. The activity includes 

drawing labelled diagrams, identifying the components in each, and describing 

the role of each component in the circuit.  

Planning Notes

Make copies of BLM 1a: Make a Circuit and BLM 1b: Electrical Circuits 

Inquiry Sheet (next pages).

Gather the materials for making a circuit.

Teaching/Learning Strategies

1. Explain to students that they will try to make a light bulb glow using only one 

wire, one battery, and one light bulb. There are several ways of connecting 

these three components to make the light bulb glow. The key to success is 

understanding how the wires inside the light bulb are connected to the 

outside.

2. Hand out BLM 1a. As students try different arrangements, they should record 

both working and non-working circuits in BLM 1a.

3. Review at least one design that works and one that doesn’t work with the 

whole class. For example, the circuit in the photograph on the left forms a 

complete loop.  Each component is connected at both ends. On the outside of 

the light bulb, there are two parts that need to be connected. This enables the 

flow of current, which heats the filament in the bulb and makes it glow. In the 

photograph on the right, the circuit doesn’t work, because the battery and the 

light bulb are only connected at one point, and so no complete pathway for

current to flow has been made.  
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4. Explain that even though the students have constructed working circuits, the 

circuits do not give us much control, because there is no on-off switch. Show 

students a switch, and explain to students how a switch is connected to a 

circuit.

5. Introduce students to the concept of series and parallel circuits. Show 

students technical drawings used to represent these circuits as shown 

below.

6. Group students to explore (in a hands-on way) these more complicated 

circuits at various stations (see margin note on additional station activities). 

7. Hand out BLM 1b. Have students complete it to help guide their hands-on 

exploration of series and parallel circuits. The knowledge and skill developed 

here is critical for moving forward to make circuits with solar panels. 
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Review safety procedures 

(see page 13).

Series Circuit Parallel circuits

8.  Ensure that students add the following words to their glossary sheets in their 

folders: switch, closed circuit, open circuit, series circuit, parallel circuit.

Materials in the 

Grade 6 Science Kit

Dry cell batteries

Insulated copper wire

Miniature light bulbs and sockets

Small screwdrivers

Small blocks of wood

Electrical switches

Materials to prepare 

on your own

Thumbtacks

Chart paper

Various objects to test 

conductivity, (pencils, pens, rulers, 

keys, aluminum foil, paper)
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BLM 1a

Sketch of 
circuits that work  

Explain why 
you think it works

Sketch of circuits 
that don’t work

Explain why you think
 it doesn’t work

Name:    

Date:  

_______________________________

________________
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BLM 1b

Name:    

Date:  

_______________________________

________________

1. An electrical circuit is: 

2. Series Circuits

a) Here is a technical drawing of a series 

circuit we made:

 

b) A series circuit is: 

3. Parallel Circuits

a) Here is a technical drawing of a parallel 

circuit we made:

 

b) A parallel circuit is:
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 c)  Is it possible for a light to still work in a parallel circuit if there is a break? Why?

c)  If there is a break in a series circuit, what happens? Why?
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Overview

In this activity, students create circuits with PV panels. They will explore the 

different ways to set up a PV circuit and discuss the energy transformations 

involved.  

Planning Notes

Gather circuitry materials including: mini-photovoltaic cell (1.5 volt 

recommended), wires with alligator clips, devices (LEDs, bulbs, buzzers, fans, 

etc.) and a lamp with a 75 W bulb  for testing the circuits.

Prepare BLM 2a (two per group) or blank paper for students to use.

Teaching/Learning Strategies 

1. Explain to students that they will explore how to build circuits with PV panels 

and examine the energy transformations involved. 

2. Make groups of three to four students.

3. Demonstrate how the mini solar panels, motors, and fans work together. 

4. Write the following questions on the board. Give each group a kit of circuitry 

materials and ask them to answer the questions.      
Review safety procedures 

(see page 13).
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Materials in the 

Grade 6 Science Kit

Solar panels (1.5 V, 500 mA)

Motors with fans

75 W bulb

Fixture with cage

Buzzers

Materials to prepare 

on your own

Note: Due to their high cost, 

only 12 solar panels are 

provided. Two panels per group 

of students are needed for these 

activities.

Science and Technology 

Loan Centre, TDSB

The effect of circuit design on fan speed

- Can you make the fan spin? Can you make two fans spin?

- How can you make the fan spin at different speeds?

- How does the speed of the fan change when the circuit changes 

  from two solar panels in series to two solar panels in parallel?

The effect of shade on solar circuits

- How can you stop the fan without unplugging it?

- What happens if you cover the panel partially with your hand?

- What happens if you put two panels in series and cover one?

- What happens if you put two panels in parallel and cover one?
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5. Discuss what the students found. Concentrate on what this means for setting 

up the most effective PV circuit. Ask: What are the advantages of PV cells in 

parallel versus in series? Provide a hint, if necessary: If in series their voltage is 

higher; if in parallel they are less vulnerable to shade.

6. Hand out BLM 2a (two each) or have students use their own paper.

7. Ask students to make a series circuit. Have them draw and label the circuit on 

BLM 2a. Then ask them to draw a flow diagram of the energy transformations 

that occur in their circuit. 

8. Have students repeat step 7, but with a parallel circuit.
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BLM 2a

Name:    

Date:  

_______________________________

________________

Energy Transformations in My Circuit

Light energy has been transformed several times in your circuit. Draw an energy flow diagram to 

illustrate the various forms it has taken. You might need to add extra arrows.

Draw a diagram of your circuit. Label all of the components. 

This is a series circuit / parallel circuit.    (circle one)

Light Energy
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Overview

This activity has students explore how much electricity Ontarians consume 

in a day. 

Planning Notes

Make copies of BLM 3a: How Much Electricity Do We Use? (next page).

Gather data from http://www/ieso.ca (see step 1, below) or arrange for 

students to have Internet access to do so.

Teaching/Learning Strategies

1. Students need access to the data (either through a computer or through 

a display) found at: 

http://www.ieso.ca/imoweb/siteShared/demand_ price.asp?sid=ic. 

You can also access the website by going to www.ieso.ca. Click on the 

“Ontario Demand” graph and then the tab for “yesterday.”
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2. Explain to students that that they are looking at data regarding how much 

electrical power Ontario used yesterday. Explain that the unit of 

measurement of electrical power used is the watt. Explain the meaning of the 

common units used, and their relationships, using a chart like the one below.

3. Hand out BLM 3a. Explain that students must examine the smooth line to 

answer questions 1–9 on BLM 3a. (The line is green on the website.)

4. Explain that, to fill out the Family Electricity Journal, students must think about 

the activities that their families do throughout the day. They will then rate the 

electricity intensity of the activities in various time periods to see if it 

corresponds to the smooth line. Provide some examples of possible activities 

for each period.

5. Finally, ensure that students add the following words and their symbols to 

their glossary sheets in their folders: watt, kilowatt, and megawatt.

mn

Unit of Power Symbol Meaning

watt    W Base unit of power

kilowatt   kW One thousand watts

megawatt   MW One thousand kilowatts

1 kW = 1 000 W

1 MW = 1 000 kW

1 MW = 1 000 000 W

or one million watts
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BLM 3a-1

Name:    

Date:  

_______________________________

________________

In Ontario we use a lot of electricity. In this activity you are going to explore how much.

1. Go to http://www.ieso.ca

2. Click on the line graph titled 

“Ontario Demand (MW).” 

3. Then click on the first tab titled “Yesterday.” 

The smooth line is the amount of electrical power 

used at different hours of the day. 

The graph will look something like the graph on 

the right:

4. Note that the graph uses a 24-hour clock where the hours count from 0 to 24, instead of the 12-hour 

clock which repeats twice with “a.m.” and “p.m.” showing the time of day. So on the graph, 3 means     

3 a.m., 12 means 12 noon, and 15 means 3 p.m. (found by subtraction: 15-12=3).  

a. What does 18 mean?

 

b. What does 21 mean? 

5. Use the graph to answer the following questions: 

a. At what time of day was the least power used? Why do you think this was so?

b. At what time of day was the most power used? Why do you think this was so?

c. Describe the shape of the graph. When is the power used increasing or decreasing? 

d. In your opinion, at what time of day should we think about conserving electricity the most?   

Why? 
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6. Create a brief journal to track your family’s electricity use.

a. What types of activities are you and your family doing in each time period? 

Write these in the spaces provided for each time period.

b. How much electricity do you think you are using in each time period? For each time period, 

high, medium, or low to show how much electricity is being used.check 
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7.  Examine your Family Electricity Journal. In what periods does your family use the most amount 

of electricity? How does this compare with the graph you have been examining?

BLM 3a-2
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Overview

This activity guides students in exploring how Ontario generates its electricity.  

Planning Notes

Make copies of BLM 4a: Where Did Our Electricity Come from Today?

(next page).

Give students time to review how much electricity we use.

Collect today's MW generated by fuel type from http://www.ieso.ca.

Teaching/Learning Strategies

1. Display today’s data for MW of electricity generated per fuel type (available at 

www.ieso.ca). You should scramble the data to change its order so that it is not 

descending.

   

2. Explain to students that in this activity they will examine how we in Ontario 

generate electricity.

3. Hand out BLM 4a and review it with students. Once students are finished, lead 

a discussion about questions 5 to 10. Students will revisit many of these 

questions in later activities.

4. Ensure that students add the following words to their glossary sheets in their 

folders: renewable resources and non-renewable resources.
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BLM 4a-1

Name:    

Date:  

_______________________________

________________

In Ontario our electricity comes from a variety of sources. In this activity you will examine how 

Ontario's electrical power is being generated today.

1. For each source of electricity, complete the chart to show how much electrical power Ontario 

generated using that source. Your teacher will provide you with this information.

Coal

Gas

Hydro

Nuclear

Wind

Other

Source of Electricity Electrical Power Produced (in MW)

2. How many megawatts of electrical power are being produced in Ontario by all sources of 

electricity at the moment this measurement was taken?
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BLM 4a-2

Biggest Source

Megawatts

3. Which electricity source is Ontario’s biggest today? And the smallest? Write Ontario’s electricity 

sources in order from the biggest to the smallest source. Write the megawatts (MW) each is 

producing next to the appropriate source. 

Smallest Source

Source of Electricity

4. Another way to look at where we get our electricity from is to calculate the percentage. 

Calculate the percentage of total electrical power supplied by each source, and then complete 

the chart below.

Coal

Gas

Hydro

Nuclear

Wind

Other

Source of Electricity Percentage of Total 

Electrical Power Supplied

%

%

%

%

%

%
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BLM 4a-3

5. Now we’re going to convert the data into a bar graph. 

6. List the electricity sources that are renewable. How much electrical power are the renewable 

electricity sources producing (in megawatts)? What percentage of electrical power is from 

renewable sources in Ontario?

7. List the electricity sources that are non-renewable. How much electrical power are the non-

renewable electricity sources producing (in megawatts)? What percentage of electrical power is 

from non-renewable sources in Ontario?

a. Create a title for 

your graph.

b. Create a title for 

the x-axis. 

c. Create a title for the 

y-axis (include the 

units!)

d. Plot bars for each 

electricity generation 

type on your graph.
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BLM 4a-4

8. What are some generalizations you can make about Ontario’s electricity generation? 

What types of electricity generation are most important to our electricity supply? 

9. Look at the data that you have been working with. What are some of the major environmental 

impacts of Ontario’s electricity generation? We will look at these in more depth later, but what 

do you already know?

10. Is there anything you would like to see change about the way we generate our electricity?
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Overview

In this activity students read a brief article about the various types of solar 

technology that exist. 

 

Planning Notes

Make copies of BLM 5a: Reflect and Respond and BLM 5b: 

Solar Technologies (on next pages).

Teaching/Learning Strategies

1. Explain to students that in this activity they will learn about various solar 

technologies and how they work.

2. Hand out BLMs 5a and 5b. Review BLM 5a with students. See if students 

already know the answers to the questions. Then ask students to read BLM 5b 

and answer the questions on BLM 5a.

3. Lead a class discussion about the article once students have completed 

their responses. Possible questions are:

What did you learn about solar energy?

Do you think it is a simple or a complicated technology?

How would you personally like to use solar energy? At home? 

At school?

What do you think are some of the drawbacks about solar?

4. Ensure that students add the following words to their glossary sheets in their

folders: photovoltaic, electron, thermal, semiconductor, turbine.

Solar Technologies: 
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BLM 5a

Name:    

Date:  

_______________________________

________________

1. What are the 3 main technology types to harness the sun’s energy?

2. Where can you often find solar electric panels (photovoltaic panels)?

3. What are solar cells made of? 

4. What happens when sunlight strikes a photovoltaic cell?

5. Explain, in your own words, how solar thermal works:

6. If solar panels are so great, why don't you think they are more common?

Light Energy
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BLM 5b

Every hour the sun beams onto Earth more 

than enough energy to satisfy global energy 

needs for an entire year. Solar technology is 

the technology used to capture the sun's 

energy and make it useable. There are three 

main ways to harness the sun's energy:

Photovoltaic 
You might already know about photovoltaic 

cells, or solar panels. They are found on things 

like spacecraft, rooftops, and handheld 

calculators. There are even a few solar PV 

power stations. The cells are made of 

semiconductor materials like those found in 

computer chips. When sunlight hits the cells, 

it knocks electrons loose from their atoms. As 

the electrons flow through the cell, they 

generate electricity.

Solar Thermal
On a much larger scale, solar thermal power 

plants use various techniques to concentrate 

the sun's energy as a heat source. The heat is 

then used to boil water to drive a steam 

turbine that generates electricity, supplying 

electricity for thousands of people. In one 

technique, long U-shaped mirrors focus 

sunlight on a pipe of oil that runs through the 

middle. The hot oil boils water for electricity 

generation. Another technique uses moveable 

mirrors to focus the sun’s rays on a tower, 

which uses heat to run a steam turbine.

Source: adapted from National Geographic   http://environment.nationalgeographic.com/environment/global-warming/solar-power-profile/

Passive Solar Heat
Other solar technologies are passive. For 

example, big windows placed on the sunny 

side of a building allow sunlight to strike heat-

absorbent materials on the floor and walls. 

These surfaces then release the heat at night 

to keep the building warm. Similarly, 

absorbent plates on a roof can heat liquid in 

tubes that supply a house with hot water. 

Solar energy is a virtually unlimited fuel source 

that is pollution free. The technology is also 

versatile. For example, solar cells generate 

energy for far-out places like satellites in orbit 

and cabins deep in the Rocky Mountains. Just 

as easily, they can power downtown buildings 

and cars.
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Overview

In this activity students learn how a solar PV system works. They will interpret a 

diagram to learn about the three ways that solar electricity can be used.

Planning Notes

Make copies of BLM 6a: The Path of Solar Electricity (next page).

Teaching/Learning Strategies

1. Remind students of their Photovoltaic Circuits training activity. Ask them what 

they powered with their solar cells. Explain that solar arrays can be much 

bigger than the little cells they used, and can power larger things.

2. Explain that in this activity students will look at the components of a large solar 

array and will discuss the various options for using the electricity it makes.

3. Hand out BLM 6a. Explain to students that they need to interpret the diagram 

and write a paragraph (using correct spelling and grammar) about the different 

components of a solar array system and the path that energy takes from the 

sun to our homes and schools. They should particularly note that there are 

three ways that we can use the electricity produced.

4. When students have finished their paragraphs, lead a discussion about the 

different options for solar arrays. Suggested questions are:

What are the three options for how we use the electricity produced by 

solar arrays?

When you made a small circuit, which option was it most like?

Why would we want to use batteries? What does this allow a home to do?

What are the advantages of supplying energy to the whole grid?

Has anyone heard of the Feed In Tariff (FIT) program? (The FIT program 

means the government will pay for solar electricity supplied to the grid. To 

find out more see: http://fit.powerauthority.on.ca/.)

What do you think of the FIT program? What are its benefits? Are there any 

disadvantages?

5. Ensure that students fill in the following words on their glossary sheets in their 

folders: inverter, grid-connected system, solar array.

          

        

Prior Training 

Activity Referenced 

Training Activity 2: 

Photovoltaic Circuits 

(page 66)
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BLM 6a

Name:    

Date:  

_______________________________

________________

Look at the diagram above. In paragraph form, describe the path that energy takes from the sun to 

our homes and schools. Be sure to note that there are three different options for how we use the 

electricity produced.

PV panels convert 
the sun’s rays 
into electricity

Inverter

Option 1
to batteries for 
future use in 
your home or 
school

Option 2: 
to appliances in 
your home or 
school

Option 3: 
to the electricity grid 
for other people to use
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Overview

In this activity students research the advantages and disadvantages of the various 

electrical generation sources. Each group will research one type and present their 

findings.

Planning Notes

Prepare BLM 7a: A Closer Look at Electricity Generation and BLM 7b: 

Advantages and Disadvantages (next pages).

Book library/computer time for research, or have the research material 

available.

Teaching/Learning Strategies

1. Explain to students that they will learn about the advantages and 

disadvantages of the various electricity generation types in Ontario.

2. Ask the class to recall which electricity generation types are used in Ontario 

(see BLM 4a: Where Did Our Electricity Come From Today?, page 74).

3. Split the class into six groups and assign each group an electricity source 

(including solar).

4. Hand out BLM 7a and explain that students will use it to guide their research 

and record their findings. 

5. Discuss the available resources. Some suggested websites are: 

http://www.ecospark.ca/wattwize/students/electricitygeneration

http://www.centreforenergy.comhttp://environment.nationalgeographic.com

http://www.pembina.org/re/sources

http://www.davidsuzuki.org/issues/climate-change/science/energy/

6. Hand out BLM 7b and review it. Each group will make a 3-minute presentation 

about their research. During the presentations, the class uses BLM 7b to 

record notes about the disadvantages and advantages the presenters 

describe.

7. Finally, ensure that students add the following word to their glossary 

sheets in their folders: intermittent.

Prior Training 

Activity Referenced 

Training Activity 4: 

Our Electricity Sources 

(page 73)

OUR SOLAR FUTURE Training Activities

The Grade 6 Electricity Kit 

includes a generator. It 

converts the mechanical 

energy of rotation to 

electricity. It can be used to 

make a light bulb glow or a 

motor spin.
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1. What resource is directly being used to produce electricity by this generation type? 

2. Is this resource renewable or non-renewable?

3. Explain how electricity is created from this energy source. What is the process?

4. Draw an energy-flow diagram showing the energy transformations involved in the process.

5. Is this electricity generation type intermittent?            Yes           No

6. What are the environmental impacts? Are there environmental impacts in building the 

equipment; obtaining the resources; in the electricity generation process itself; or in disposing of 

any wastes (including the equipment)?

7. How much does it cost to produce electricity with this resource?

BLM 7a

Name:    

Date:  

_______________________________

________________

Electricity generation type: 
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BLM 7b

Name:    

Date:  

_______________________________

________________

Listen to your classmates’ presentations on energy sources. 

For each energy source presented, write down two advantages and two disadvantages.

Energy Source                                 Advantages                                             Disadvantages
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Overview

In this activity students learn how the sun’s rays reach us at different angles 

depending on the time of day and the season. Students will also learn how this 

impacts solar PV systems and the angle at which the panels should be installed.

Planning Notes

Prepare BLM 8a: The Sun’s Angles and Solar PV: Days and BLM 8b: 

The Sun’s Angles and Solar PV:  Seasons (next pages).

Prepare graph paper, a flashlight, and protractors.

Teaching/Learning Strategies

1. Explain that in this activity students will learn about how the sun's angle 

affects how well solar panels work and how they should be installed.

2. Hand out BLM 8a and review it with students. 

3. For Task 1, take students outside and have them complete the task in pairs. 

4. For Task 2, conduct a demonstration indoors with a flashlight in a darkened 

room to illustrate how the intensity of the beam hitting a table (the pretend PV 

panel) changes with the angle. Students should conclude that the most 

intense rays are when the light beam is at 90° with the table (PV panel). 

Students should then fill in the remaining parts of BLM 8a.

5. Have a class discussion based on students' responses to the “applying the 

lesson” section of BLM 8a. Students should realize that the sun hits PV panels 

with varying intensity throughout the day because of the changing angles. To 

ensure that the most electricity is produced, it is ideal to keep the angle 

between the sun and the PV panel at 90° (illustrate with the flashlight). In 

order to do this the panel will need to move.

6. You might want to demonstrate a moving solar panel with a video from 

YouTube: search “solar panel tracker.”

7. Hand out BLM 8b. Have students read it and do the measurements to learn 

about seasonal effects. They will need to research the school's latitude.

8. Finally, ensure that students add the following words to their glossary sheets 

in their folders: latitude, summer solstice, winter solstice.
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The sun moves across the sky during the day. This changes the 

angle at which the sun’s rays will hit PV panels. 

Part 1: Measuring Shadows

1. Stand outside in a sunny area. 

2. Your partner will measure your height and the length of your shadow. 

3. Using graph paper, draw a triangle representing your height and your shadow’s length.

4. Then measure the angle a. This is the angle at which the sun would hit a solar panel.

5. Repeat once in the morning and then again just after lunchtime.

Part 2: The Flashlight Demonstration

Observe your teacher's demonstration and answer the questions below.

1. At what type of angle are the flashlight’s rays the most intense? When does this happen during 

the day? 

2. At what type of angle are the flashlight’s rays the least intense? When does this happen during 

the day? 

Applying the Lesson

1. What do your findings above mean for the intensity of the sun’s rays hitting PV solar panels 

throughout the day? Will they always have the same intensity? When are they the most intense?

2. What design feature could you include when installing solar panels to ensure the sun’s rays hit 

the PV panels with greatest intensity? At what angle should the rays hit the solar panel?
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BLM 8a

Name:    

Date:  

_______________________________

________________

The sun’s angle (a) in the morning was:   

°The sun’s angle (a) at lunchtime was:                   

°            

 Shadow length  

Height

a

OUR SOLAR FUTURE Training Activities

87



© 2011 Toronto District School Board and EcoSpark

BLM 8b

Name:    

Date:  

_______________________________

________________

The Problem

This means that the sun's rays hit PV panels at 

different levels of intensity at different times of 

the year. So, they produce less electricity in 

winter.

The Solution

To overcome this, we can just change the angle 

of the panels in different seasons. We can 

move them! We want the sun's rays to hit the 

PV panel at 90° (as you concluded on BLM 8a: 

The Sun's Angles and Solar PV: Days). 

Below are three seasonal scenarios. Each panel 

has been adjusted to intersect with the sun at 

90°. Using a protractor, measure the angles at 

which the panels are mounted (angle b).

Sometimes we cannot adjust the angle of the PV 

panels since it is expensive to do so. So, we 

need to choose an angle that produces the best 

average power throughout the year. A good rule 

of thumb is to use your latitude as the angle to 

mount your PV panels.

      What is the latitude where you are? 

This is the angle at which you should mount 

your panels.  My latitude is:                  °

Winter

b =                  °

The sun appears to move across the sky from the east in the morning, 

toward the west in the evening. Throughout the year, the position of the

sun relative to the horizon changes, depending on the season. In the 

summer, the sun is higher in the sky. In the winter it is lower.  

On the summer solstice (June 21st), which is the longest day of the 

year, the sun is at its highest angle. On the winter solstice (December 21), 

which is our shortest day of the year, the sun is at its lowest angle.  

Spring/Fall

b =                  ° 

Summer

b =                  °

b b b
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Overview

This exercise will allow students to explore, through graphing and data analysis, 

how solar cells produce different amounts of electricity at different times. The 

activity ends with a class discussion on the prospects of solar PV being used to 

produce our electricity.

Planning Notes

Prepare BLM 9a: How Much Electricity Can Solar Produce Anyway?

Teaching/Learning Strategies

1. Ask students if they have ever heard people say that solar cannot provide all of 

our electricity. Ask students to think back to the Solar Angles training activity 

to think about why. The sun’s angles are just one reason. Explain that they will 

look at some other reasons.

2. Hand out BLM 9a. Have students work through the activity. Note: if your 

school has solar panels and you have access to their generation data, you 

might want to replace the data on the BLM with it. 

3. Afterward, lead a class discussion about question #8. Discuss intermittency as 

a challenge to solar PV. Ask: Does this mean we shouldn’t use it? Why should 

we?  Discuss environmentally minded ways to overcome the intermittency 

issue, such as: conserving electricity, storing solar electricity in batteries (this 

is difficult), using solar in conjunction with other renewable electricity 

generation types (see the smart grid in Denmark as an example), using solar 

PV in the most productive regions, etc.

4. You might want to have a follow-up discussion about using solar PV. Possible 

questions are:

How could Ontario use this information when deciding where to install 

solar panels?

At what time of the year do you think we use the most energy? Does this 

match with when the most solar is being produced?

Look back at BLM 3a: How Much Electricity Do We Use? (page 71).

What times of day do we use most of our electricity? Could solar help us 

supply electricity at peak demand?

   

          

      

 

   

Prior Training 

Activities Referenced

 

Training Activity 3: 

How much Electricity 

Do We Use? (page 69)

Training Activity 5: 

Solar Technology 

(page 78)

Training Activity 8: Solar 

Angles (page 86)
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BLM 9a-1

Name:    

                Date:  

_______________________________

________________

1. The amount of electricity that solar panels can produce depends upon many things. 

What are two or three factors affecting the output of solar panels?

2. The geographic location of solar panels 

affects the amount of electricity they 

can produce. 

Examine this map of southern Ontario. 

Rank these 3 cities in terms of which cities 

could generate the most solar power:

Most:

Least:

Toronto       Windsor       Waterloo

3. The amount of sunlight also affects the output of solar panels. Table A (below) shows two 

different sets of data indicating how many watts are produced at different points in a day by five 

200 W panels.

12 a.m. – 6 a.m. 0 W 0 W

7 a.m. 0 W 0 W

8 a.m. 233 W 47 W

9 a.m. 444 W 146 W

10 a.m. 649 W 368 W

11 a.m. 534 W 386 W

12 p.m. 755 W 406 W

1 p.m. 276 W 138 W

2 p.m. 147 W 64 W

3 p.m. 98 W 7 W

4 p.m. 0 W 0 W

5 p.m. 0 W 0 W

6 p.m. – 12 a.m. 0 W 0 W

Monday               Tuesday

Watts Produced

 TABLE A

http://www.omafra.gov.on.ca/english/engineer/facts/sol_elec.htm#f8
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4. Using the data from Table A, create a line graph showing the watts produced related to the time 

of day. Your graph should have two lines: one for Monday and one for Tuesday. 

BLM 9a-2

a. Create a title for 

your graph.

b. Create a title and 

scale for the x-axis 

(include the units!) 

c. Create a title and 

scale for the y-axis 

(include the units!)

d. Plot the data from 

7 a.m. to 3 p.m.

5.  What are some reasons that could explain why the amount of watts produced Monday is 

different than on Tuesday?

6. At what time of day are the most watts produced? Why do you think this is?
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7. The amount of sunlight that solar panels receive changes over the course of a year. Table B 

(below) shows the amount of kilowatt hours that are produced in one year by five 200 W panels. 

BLM 9a-3

 TABLE B

JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC.

68 kWh 71 kWh 89 kWh 93 kWh 96 kWh 103 kWh 88 kWh 84 kWh 75 kWh 72 kWh 67 kWh 25 kWh

Using Table B, create a bar graph showing the kilowatt hours produced related to the time of year.

8. What trends do you notice on your bar graph? Think about the season and how sunny it is.

9. Given what you have learned, do you think that solar PV can be relied upon for all of our 

electricity? Why? Are there any environmentally minded ways to overcome these problems? 

(You can discuss your ideas as a class.)
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a. Create a title for 

your graph.

b. Create a title and 

scale for the x-axis 

(include the units!) 

c. Create a title and 

scale for the y-axis 

(include the units!)

d. Plot the data.
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Overview

In this activity students will determine how much electricity is used in one day 

(while doing their utmost to conserve electricity) in a room either at school or at 

home. Students will then calculate how much of that electricity can be provided 

by  5 solar panels. 

Planning Notes

Prepare BLM 10a: Solar Electricity Budget (more than one copy per student 

might be needed). See next page.

Prepare wattmeters or access to EcoSpark's energy users’ guide at 

www.ecospark.ca/solar

Teaching/Learning Strategies

1. Explain to students that they will calculate how much electricity a room (or 

building) will use if they are really vigilant at conserving electricity. They will 

then find out how much of that electricity can be supplied by a small 5-panel 

solar array.

2. Hand out BLM 10a and review it with students. 

3. Have students choose to measure either a room at home or their classroom 

(or you can assign this). Ask students: In your room what are the appliances 

that you absolutely need? Remind students that part of the activity is to 

conserve electricity, so they should think only about the things they need. 

They can assume that heating is not electric. Ask students to write their 

appliances in column one of the chart.

4. Remind students of the definition of phantom load and how they should   

avoid it.

5. If you have access to wattmeters, have the students measure the maximum 

power draw (W) that their appliances use, as well as the phantom load. If you 

are not using wattmeters, you can have students consult EcoSpark’s Energy 

User’s Guide. Students should fill in column two of the chart.  

6. As a class, discuss with students how we can eliminate phantom load.  

 

     

© 2011 Toronto District School Board and EcoSpark

Prior Training 

Activities Referenced

 

Training Activity 5: 

Solar Technology 

(page 78)

Training Activity 6: 

How Do Solar PV 

Systems Work? 

(page 81)

Training Activity 9: 

How Much Electricity 

Can Solar Produce 

Anyway? (page 89)
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7. Have students complete the chart by estimating how many hours they use 

each appliance (in the day and at night). Remind them to think about ways 

they can conserve electricity. They can then calculate the watt hours used in 

each period.

8. Explain to students that they are to install a 5-panel solar array to power their 

room or building. This will be a grid-connected PV system. That means that 

the electricity produced will go directly to the grid. They can still think of the 

electricity produced as powering their room (or building). Ask students to fill 

in the second page of BLM 10a. The purpose is to determine how much of 

their electricity budget will be powered by solar.

9. Discuss students’ findings. In particular, discuss question 5 on the BLM. 

Students should realize that they can increase the percentage of their 

electricity provided by solar by increasing the amount of solar produced or 

by conserving.

10. Ask students to write a paragraph about how they reduced their 

electricity load through conservation. Have them consider what more they 

could do.

11. Ensure that students fill in the following phrases on their glossary sheets 

in their folders: phantom load, grid-connected system, solar array.
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BLM 9A-1

Name:    

                Date:  

_______________________________

________________

BLM 10a-1

How much electricity do you need? 

1. List any appliances, lights, or anything requiring electricity in your room or building. Then 

calculate how much electricity you will need to power it. We will later see how much of this can 

be powered with a small solar array!

Remember: watt hours = power X  number of hours

Appliance Power Draw
(in watts)

8 a.m. 6 p.m.    6 p.m.    8 a.m.

# Hours Used Watt Hours # Hours Used Watt Hours

Total Total
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BLM 9A-1BLM 10a-2

2. How much electricity (in watt hours) will the appliances in your room or building require in one 

day according to your chart?

3. You are to install five 200W solar PV panels on your roof. The electricity that they produce will 

feed into the electricity grid. It will be a grid-connected solar PV array. Table A (below) 

demonstrates a typical day’s electricity production.

How much electricity (in watt hours) will be produced in a day?

12 a.m. – 6 a.m. 0 W

7 a.m. 0 W

8 a.m. 233 W

9 a.m. 444 W

10 a.m. 649 W

11 a.m. 534 W

12 p.m. 755 W

1 p.m. 276 W

2 p.m. 147 W

3 p.m. 98 W

4 p.m. 0 W

5 p.m. 0 W

6 p.m. – 12 a.m. 0 W

Watts Produced

 TABLE A

4.  What percentage of your electricity budget will be 

supplied by your solar PV array?

5. If your solar array supplies less than 100 percent of your 

electricity budget, from what sources will you 

obtain the remaining electricity? What are the major 

sources of electricity on the grid?

6. What are two things that you can do to increase the percentage of your electricity budget 

produced by solar?
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Overview

In this activity, students use a KWL chart to identify any outstanding questions 

they have about solar PV, and then conduct the research or investigations.

Planning Notes

Prepare BLM 11a: KWL Chart: More about Solar (next page).

Gather resources (see the Suggested Resources section on page 100).

 Teaching/Learning Strategies

1. Explain to students that this is their opportunity to answer any remaining 

questions they have about solar PV.

2. Hand out BLM 11a and review the purpose of a KWL chart. Have students fill 

in the first two columns. After they conduct their research, they can fill in the 

third column.

Here is an example of the KWL chart:
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What I KNOW                               What I WANT to know What I LEARNED                           
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BLM 9A-1

Name:    

                Date:  

_______________________________

________________

BLM 11a

What I KNOW                             What I WANT to know What I LEARNED                          
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