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I’d put my money on the sun and solar energy. 

What a source of power! 

I hope we don’t have to wait till oil and coal run out

 before we tackle that.

Thomas Edison– 



This resource aims to excite grade 6 students by engaging them in rich 

performance tasks.

The three rich performance tasks in this resource reflect new developments in 

renewable energy, specifically solar electricity. The tasks, which include a series 

of related “training activities,” help students to learn the fundamental concepts 

of solar energy, explore the larger questions and big ideas regarding the role of 

solar PV in Ontario's future, and dive into the challenge of solar array design. The 

resource focuses on solar electricity for two main reasons:

1. Ontario is currently making big decisions about how to generate our 

electricity. For their own futures, our students need to know about the 

potential of solar electricity.

2. An increasing number of school boards are installing solar PV arrays on 

their school roofs, presenting a valuable educational opportunity for 

students.

In our communities, significant investments in infrastructure will be made over 

the next thirty years. The approach that these investments take will define our 

world and determine its course, from an energy perspective, for the 

remainder of this century. What do we want our energy landscape to look 

like? Will we move toward a solar age by harvesting light, or continue the 

path of the industrial revolution, which favours the combustion of fossil 

fuels to power our society? The implications for our ecosystems and our 

global economies are immense. This resource aims to excite teachers and 

students by placing students in roles meant to engage them in reshaping 

our world. 

Introduction
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The resource addresses 

Ontario Science and 

Technology curriculum 

expectations from Grade 6: 

Electricity and Electrical 

Devices. (Teachers of grades 

5/6 combined classes can 

adapt many of the activities 

to teach Grade 5: Energy 

Conservation and Grade 6: 

Applications of Electricity.)
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This resource is designed for a grade 6 class. It offers three rich performance 

tasks, all based on the topic of solar energy. They are: 

1.  Solar Architect: Design a Solar Village (page 15)

2.  Solar Educator: Amaze Young Children (page 31)

3.  Solar Entrepreneur: Pitch Your Idea (page 45)

A set of 10 activities, called “training activities,” is provided as related lead-up    

or preparatory activities for each of the tasks. Each training activity has one or 

more blackline masters that help students complete the activity. A list of 

recommended training activities is provided with each performance task, but 

teachers can choose those that are most suitable for the needs and interests of 

their class. Also, any training activity can also be used as a stand-alone activity.    

A concluding activity is also provided. 

There are a number of ways to use this resource:  

use one or more of the three performance tasks as rich learning 

opportunities 

use one or more of the performance tasks as culminating tasks

use any of the training activities as a stand-alone activity

use the performance tasks as models for developing your own 

performance task that meets your particular teaching needs

The Teaching Plans

Each performance task has a series of components, or steps. This resource offers 

step-by-step teaching plans for each of these components, including an 

overview, a list of the recommended training activities, planning notes, and 

teaching/learning strategies. Each training activity also includes step-by-step 

teaching plans, with the same format: overview, planning notes, and 

teaching/learning strategies.

The teaching plans also include correlating materials such as student 

worksheets, planning sheets, and other organizational tools, as well as 

assessment and evaluation tools in the forms of a rubric and a checklist for 

student self-evaluation for each performance task.
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The GRASP Model

The rich performance tasks are based on the GRASP model, which has students 

assume a role in a given scenario, with a given audience, to create a product or 

performance for that audience. The tasks are intended to be meaningful and 

relevant for students, and they also provide great opportunities for integrated 

and cross-curricular learning.

GRASP is a planning template advocated by Grant Wiggins and Jay McTighe 

(1998).  For more information on using the GRASP model, see the TDSB 

publication GRASP: a tool for developing ecological literacy through rich 

performance tasks, available for download at: 

http://www.tdsb.on.ca/ wwwdocuments/programs/ecoschools/docs/GRASP%20FINAL.pdf

OUR SOLAR FUTURE

goal of the task

role of the student

audience for students’
work

scenario that gives
meaning to students’ work

product/performence that 
is to be assessed/evaluated

3
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Solar Architect: 
Design a Solar Village

Design a village that uses 
solar energy to power its 
buildings, and persuade 
City Council that a solar 
village should be built 
instead of a non-solar 
village 

Architect for Solar Village 
Inc.

City Council (played by 
principal, other teachers, 
other students)

City Council has asked 
companies to submit 
designs for a new village

Create an information 
folder; create a model 
solar building and energy 
budget; assemble a model 
village (as a class) design 
and install a circuit; 
create a persuasive poster 

Scenario that 
gives meaning 
to students’ 
work

Product/
Performance 
that is to be 
assessed/
evaluated

Solar Educator: 
Amaze Young Children

Write and present a brief 
lesson on solar PV for 
younger students 

Educator with the Solar 
Experts Company

Students in grades 2-4 
(actual grades 2–4 students 
in your school)

Educators explain solar 
energy to a group of 
grades 2–4 students and 
answer their questions

Create an information 
folder; create and present a 
lesson featuring an 
audiovisual component and 
a circuit demonstration; 
answer questions

Solar Entrepreneur: 
Pitch Your Idea

Create a presentation 
(a “pitch”) to convince a 
panel of investors to 
invest in a new solar-
based business 

Entrepreneur

Panel of investors (like 
the CBC television show 
Dragons’ Den; played by 
principal, other teachers)

Entrepreneurs present 
their pitch to a panel of 
investors who want a 
viable idea and are 
skeptical about solar 
energy

Create an information 
folder; create a business 
concept and an 
advertisement; perform 
the pitch and answer 
questions

Goal of 
the task

Role of 
the student

Audience 
for students’ 
work

OUR SOLAR FUTURE
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The Training Activities

    

The training activities, listed below, begin on page 62. They will provide the 

necessary background for students to successfully complete the performance 

tasks. You do not have to do all the suggested training activities; any that are 

requisite are identified in the teaching plans. For more information, see the 

Getting Started section on page 13, and also the Conducting the Training 

Activities section in each performance task. 

Training Activity 1: Building Circuits

Training Activity 2: Photovoltaic Circuits

Training Activity 3: How Much Electricity Do We Use? 

Training Activity 4: Our Electricity Sources

Training Activity 5: Solar Technology

Training Activity 6: How Do Solar PV Systems Work?

Training Activity 7: A Closer Look at Electricity Generation Types

Training Activity 8: Solar Angles

Training Activity 9: How Much Electricity Can Solar Produce Anyway?

Training Activity 10: Electricity Budgeting

Concluding Activity 11: Collecting the Facts on Solar

The activities listed below involve the use of basic circuit components such as 

light bulbs, switches and motors, and small solar panels, also called photovoltaic 

cells (PV cells):

Performance Task 1—Solar Architect: Design a Solar Village (page 15)

Performance Task 2—Solar Educator: Amaze Young Children (page 31) 

(optional use)

Training Activity 1: Building  Circuits (page 62)

Training Activity 2: Photovoltaic Circuits (page 66)

You will need to adjust your grouping plans according to the number of small 

solar panels available. The more panels you have, the smaller the groups you can 

form. If you are unable to obtain solar panels, there are still many activities in this 

resource (including Performance Tasks 2 and 3) that you can use.   

These activities are designed 

for use with a school board-

supplied electricity toolkit, 

specifically the TDSB Grade 6 

Science Kit, which can be 

obtained through Medianet. 

The kit includes small solar 

panels and basic circuit 

components.

You will see the box above 

on the teaching plans, 

showing the requisite 

training activities for 

students.

OUR SOLAR FUTURE

5

Introduction



© 2011 Toronto District School Board and EcoSpark

The topic of solar energy is embedded in The Ontario Curriculum Grades 1–8, 

Science and Technology, 2007, curriculum expectations and the Grade 6 unit: 

Electricity and Electrical Devices. The activities in this resource address the 

overall expectations except for static electricity. The activities also provide 

teachers with many opportunities to integrate other subject areas, such as 

mathematics, language arts, and the arts. See the following chart.

Overall Expectations—Grade 6: Electricity and Electrical Devices

1. Evaluate the impact of the use of electricity on both the way we live and 

the environment

2. Investigate the characteristics of static and current electricity, and 

construct simple circuits

3. Demonstrate an understanding of the principles of electrical energy and 

its transformation into and from other forms of energy

– The Ontario Curriculum Grades 1–8, Science and Technology

        

, 2007
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Performance  Tasks

Solar Architect: 
Design a Solar Village 
Recommended Training Activities:     
1, 2, 4, 5, 6, 7, 8, 10, 11 

Solar Educator: 
Amaze Young Children  
Recommended Training Activities:
1–11

Solar Entrepreneur: 
Pitch Your Idea
Recommended Training Activities: 
1–5, 7–11

Training Activities

1. Building Circuits

2. Photovoltaic Circuits

3. How Much Electricity Do We Use?

4. Our Electricity Sources 

5. Solar Technology

6. How Do Solar PV Systems Work?

7. A Closer Look at Electricity 
Generation Types 

8. Solar Angles

9. How Much Electricity Can Solar 
Produce Anyway? 

10. Electricity Budgeting 

11. Concluding Activity: 
Collecting the Facts on Solar

Overall Expectations 
for Grade 6: Electricity and 

Electrical Devices

Expectations 1, 2, 3

Expectations 1, 2, 3

Expectations 1, 3

Overall Expectations for 
Grade 6: Electricity and 

Electrical Devices

Expectation 2

Expectation 2

Expectation 1

Expectation 2

Expectation 3

Expectation 3

Expectation 1

Expectation 3

Expectation 1

Expectation 1

Expectations 1, 2, 3

Opportunities for Integration 
with Other Subject Areas

Language – Reading; Writing; Oral 
Communication; Media Literacy
The Arts – Visual Arts

Language – Oral Communication; Writing; 
Media Literacy

Language – Writing; Oral Communication; 
Media Literacy

Opportunities for Integration 
with Other Subject Areas

Language – Writing

Language – Writing; Oral Communication

Mathematics – Data Management and 
Probability
Language – Writing

Mathematics – Data Management and 
Probability; Number Sense and Numeration

Language – Reading; Oral Communication

Language – Writing; Oral Communication

Language – Oral Communication; Reading; 
Writing

Mathematics – Measurement; Geometry 
and Spatial Sense

Mathematics – Data Management and 
Probability
Language – Oral Communication

Mathematics – Data Management and 
Probability; Number Sense and 
Numeration; Measurement

Language – Reading

OUR SOLAR FUTURE

Overall Expectations and Opportunities for Integration
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The Ontario Curriculum Grades 1–8, Science and Technology states:

The three rich performance tasks in this resource provide students with 

opportunities to develop their skills in each of the three skill areas listed above, 

especially if opportunities for inquiry are derived from listening to students' 

initial thoughts and questions. It is worthwhile to review the curriculum's 

scientific inquiry skills continuum and technological problem-solving skills 

continuum to gain a better understanding of how to help students move along 

them.

Through technological problem solving, scientific discoveries are translated into 

applications that benefit society. From the point of view of scientific knowledge, 

capturing solar energy has been a solved problem for decades. Scientific inquiry 

in this area is still important, however, because we continue to improve our 

understanding of the exact mechanisms by which light is captured and electricity 

is produced. By combining special materials, we continue to catch up to nature in 

improving the efficiency of solar cells—a problem solved expertly by green plants 

all over the world. Technological problem solving continues because 

technologies that were developed for space, or communications, or consumer 

electronics, continually find new applications in other areas. The Ontario 

Curriculum Grades 1–8, Science and Technology, 2007, recognizes the 

importance of technological problem solving, and states:

OUR SOLAR FUTURE

Along with a knowledge foundation, the study of science and 

technology offers students varied opportunities to learn and master 

skills that are relevant to their everyday world.

In the specific expectations, reference is made to the following 

three skill areas:

scientific inquiry/experimentation skills

scientific inquiry/research skills

technological problem-solving skills

– The Ontario Curriculum Grades 1–8, Science and Technology, 2007, page 12

Through technological problem solving, students develop the 

ability to design solutions to problems. Students create models of 

new devices or new processes to help address human needs and 

desires, as well as new knowledge about those devices or 

processes.

8
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Rich performance tasks allow students to demonstrate their understanding of 

key concepts in engaging and authentic ways and are suitable for addressing a 

wide range of student abilities. Part of their richness lies in the wide scope of 

what can be assessed—they can address an array of expectations, including 

cross-curricular connections and learning skills. Following are some 

considerations for your assessment and evaluation planning. 

Ensure that students understand the assessment and evaluation criteria 

before they begin the task; ideally, the criteria should be developed with 

input from students. Provide students with exemplars of products/ 

performances whenever possible.

Assess throughout the process, and assess a variety of tasks and products 

(for example, students' planning forms, task sheets, and learning skills). 

Provide students with frequent feedback as they work toward the 

performance task, so they know what they need to improve. 

Provide students with tools such as learning logs and completion 

checklists to ensure that they are completing the steps in the process and 

following any set timelines.

Use a variety of assessment tools (for example, anecdotal checklists, 

student self-evaluation checklists, and rubrics).

 

Note that this resource offers a sample rubric and checklist for each of the three 

performance tasks (see pages 28–29, 42–43, and 59–60). 

You can also refer to the 

Hands-on Science and 

Technology by Jennifer 

Lawson, pages 10–19 

the TDSB document 

GRASP: a tool for 

developing ecological 

literacy through rich 

performance tasks, pages 

28–29. See pages 32 and 

33 for sample Reflective 

Learning Logs.  

See page 3 for download 

details.

other resources in the Science 

Kit for sample assessment and 

evaluation tools and ideas. 

See:

OUR SOLAR FUTURE

When engaged in technological problem solving, students should 

be given opportunities to be creative in their thinking, rather than 

merely to find a prescribed answer. Critical aspects of technological 

problem solving are: careful planning; purposeful selection of tools 

and materials; testing, retesting, and modifications of a product or 

process; communicating about the solution; and recommending of 

changes or improvements.

– The Ontario Curriculum Grades 1–8, Science and Technology, 2007, page 16

9

Introduction



© 2011 Toronto District School Board and EcoSpark

Science and Technology Vocabulary: Keeping a Glossary

To promote a student-led approach to literacy and the use of science and 

technology vocabulary, consider having students keep a running glossary of 

terms that are introduced throughout the performance task. To follow a 

recommended organizing strategy of the GRASP model, students could keep the 

glossary in their unit folder. 

The teaching notes for each training activity list some terms that students could 

add to their glossary. At the end of each activity, you could work as a class to 

define and discuss the terms. A complete glossary appears on page 99.

 

Integrating Literacy and Numeracy with the Performance Tasks

The authentic, problem-solving, and project-based nature of the performance 

tasks and training activities create great opportunities for integrating literacy and 

numeracy. Following are some further approaches for integration.

Encourage students to develop their own questions on related topics and 

then research, experiment, or design and construct items to determine 

the answers.

Have students practise stating their opinion and backing it up with facts. 

Have students collect primary and secondary data to support their ideas 

and projects and then present and explain the data. 

Share newspaper and online articles that are related to energy use and 

solar energy, and any new developments in the area of solar energy.

Considerations for Students with Special Education Needs

To accommodate the wide diversity of learning styles and needs in any 

classroom, include plans for adjusting the performance tasks and training 

activities and for possibly modifying or accommodating the related curriculum 

expectations. Following are some ideas for adapting your program to address 

varied needs.

Create groups that reflect a variety of skills and learning styles.

Chunk the tasks into small, manageable parts.

Use a checklist for students to help them visualize and track their          

own progress.

Provide access to appropriate technology to support student reading,

writing, and drawing (for example, Read & Write Gold software, clip art 

files, and word processing software).

 

xxxxxx
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Provide reading materials at various levels.

Allow more time for activities and more time for students to explore the 

materials prior to an activity.

Offer the choice of several formats for the final product (for example, a 

poster, taped presentation, written report, and presentation using 

software).

Hold conferences frequently and provide ample, descriptive feedback.

 

Tips for Presenting Language for ELL Learners

Receptive Language Skill Development

1. Present language that is accessible and easy to recognize and read (e.g., 

printed text).

2. Speak so that students understand. Here are some suggestions:

Use simple vocabulary to introduce new concepts.

Speak clearly and pause often.

Say the same thing in different ways.

Avoid or explain idiomatic expressions.

Use images and objects to illustrate content.

Use gestures and body language to supplement words.

Print key words and instructions on the board while saying them aloud.

Use overheads and charts where appropriate.

Check frequently to ensure that students understand.

Give students who are thinking in two languages time to process 

your questions.

3. Present classroom objects in an accessible way: use readable labels; point to 

the objects; say each object's name; and ask students to repeat the word. 

Write the names of objects in the classroom on index cards, and ask students 

to match the words with the objects.

4. Use concrete objects and manipulatives whenever possible as a basis for 

talking, reading, and writing, e.g.:

photographs, brochures, pamphlets, and posters

household and found objects

manipulatives to teach the language used for numeracy skills 

art materials and art activities to teach terms and also for students 

to create and explain their thinking (drawings, models, sculptures)

 clocks and watches to teach the language of time

timetables and schedules to teach expressions of time and plans

gg
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5. Present concepts using visuals or graphic organizers (e.g., charts, Venn 

diagrams, classification trees, flow charts, story maps, and visual 

timelines.

Productive Language Skill Development

1. Have students make picture dictionaries, labels, and/or mnemonics of 

key terms.

2. Have students discuss focus questions in pairs to produce concrete 

responses. 

3. Encourage students to use their first languages as learning aids and to 

share their previous knowledge and experiences with the content subject 

matter with others and you. For example, many countries from which our 

students come already have extensive solar energy infrastructures.

4. Encourage students to create their own visuals or graphic organizers to 

represent their ideas (e.g., charts, Venn diagrams, classification trees, 

flow charts, story maps, and visual timelines).

Learning Centres or Stations

Consider establishing learning centres or stations in your classroom as areas for 

students to conduct the training activities and the various steps in the 

performance task. As explained by Gayle Gregory and Carolyn Chapman (2007) 

in their Differentiated Instructional Strategies: One Size Doesn’t Fit All, centres 

have an established purpose, or established tasks, as set by the teacher. Centres 

are designed to let students work hands-on and at their own pace, while 

accessing their creativity, complex thinking, problem-solving skills, and 

particular learning styles.

Gregory and Chapman (2007) state, “Centers are places where the work can be 

made to fit the learner’s needs, ranging from basic learning, to remediation, to 

enrichment. They set up opportunities for understanding a skill or a concept 

through a variety of experiences” (page 134). Examples of types of centres that 

would be appropriate for the tasks and activities in this resource are: 

resource centres, with a variety of relevant material at a variety of levels

centres for experimentation and discovery

writing centres

computer centres

art and media centres

centres for further investigation

A copy of Be Safe! 

(2nd edition) is included in

All teachers 

should read the introduction 

on pages 1–2 and review 

pages 17–19 on electricity 

prior to having students work 

with circuits. 

 

 the Science Kit.
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It is important to build a culture of safe practice when implementing the Science 

and Technology curriculum. As a class, develop and post a set of rules for working 

with circuits, such as the following.

Rule 1: Keep work areas clear of clutter. Be sure that work areas are dry. 

Rule 2: Use all materials carefully.

Rule 3: Be aware that a circuit with only wires and a battery will heat up quickly 

because there is no load (such as a light bulb) that can get rid of the heat. Such 

circuits can reach temperatures high enough to cause burns. 

Rule 4: Work with your teacher’s supervision and check all work with your 

teacher. For example, prior to closing a switch in the first circuit that you build, 

show your circuit to your teacher to ensure that it will be safe.

Below are suggested steps for beginning the unit. 

1. Read the teaching plans for all three performance tasks to understand their 

purpose, components, curriculum expectations, and assessment and 

evaluation opportunities. Skim all the training activities and their blackline 

masters. Then, choose the performance task that you want to do.

2. Read the suggested training activities for your chosen performance task. You 

may want to follow the resource’s suggested plan for doing the training 

activities immediately after introducing the performance task and then 

reviewing them as they are referenced in the task. In this way, students have 

the chance to practise their learning and skills before they complete the 

performance task. Or, you may prefer to do the training activities as they arise 

during the performance task. You do not have to do all the suggested training 

activities; any that are requisite are identified.

3. To assess students’ existing knowledge of electricity sources and solar energy, 

you could begin the unit by having them complete a brief questionnaire or 

start a KWL chart. The results will help you choose the training activities that 

are most appropriate for your class’s needs. 

Review the other print 

resources included in the 

Science Kit to identify 

material you wish to 

incorporate in your planning 

and teaching: Hands-on 

Science and Technology; 

Electric Gadgets and Gizmos;

Be Safe! (2nd ed.); GRASP: a 

tool for developing ecological 

literacy through rich 

performance tasks.  

You will see this symbol on 

activity pages when reviewing 

safety procedures is 

recommended.
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4. Plan the groupings you will use for the tasks (individual, pairs, or small groups). 

For some activities, the groupings will depend on the number of solar cells 

available. The following groupings are suggested.

Performance Task 1: individual, followed by pairs or small groups

Performance Task 2: pairs or individual  

Performance Task 3: pairs

5. Plan your assessment and evaluation criteria and tools.

6. Schedule the various components of the task, including the training activities.

7. Implement the unit and have fun! 

nin


