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ABSTRACT  

 Two science lessons are presented on exploring the advantages and disadvantages of using 

various energy sources.  A middle school lesson is provided to allow students to use inquiry to 

explore six renewable sources of energy and how they compare with nonrenewable sources.  The 

middle school lesson focuses on why people would want to begin to transition to renewable 

energy sources.  A high school unit plan follows that takes the examination of renewable energy 

sources a step farther.  Students will not only explore positive and negative consequences of the 

energy sources, but also calculate the cost benefit of installing such technology.  High school 

lessons for Engineering, Science, Language Arts, Social Studies and Math are also included to 

complete an entire unit focusing on renewable energy. 

Lesson 1: Building the House of the Future 

1. Introduction 

 Ever-growing global demand for energy paired with increasingly destructive environmental 

consequences and finite supply have created a renewed interest in renewable energy 

technologies.  Solar energy is just one of the renewable sources that could help societies lessen 

their reliance on fossil fuels.  Our lesson will allow students to explore the advantages and 

disadvantages of each of these sources of electricity.  After the students research and evaluate the 

benefits and drawbacks of each, they will be given the opportunity to debate which source of 

energy is best.  In the culminating activity students will play the roles of house builder and 

realtor to “sell” the perfect home to their classmates. 

2. Lesson Overview 

 This lesson is designed to be used in a sixth grade science classroom.  The duration of the 

lesson is approximately three 50-minute sessions.  Students will work cooperatively to design 
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and draw a house of the future that uses a renewable source of energy to generate electricity.  

Students will first research advantages and disadvantages of one of six renewable energy 

sources: hydropower, solar, geothermal, hydrogen, wind, or biomass.  Groups will be then be 

assigned a specific source to use to power a fictional home of the future.  Next, students will play 

the roles of architect, engineer, builder, and realtor as they attempt to “sell” their home to their 

peers.  As a culminating activity, students will vote on which house they would like to live in 

when they grow up. 

3. Goals and Objectives 

Students will be able to describe renewable and nonrenewable sources of energy  (e.g., solar, 

wind, fossil fuels, biomass,hydroelectricity, geothermal and nuclear energy) and the management 

of these sources. 

Students will be able to describe how electric energy can be produced from a variety of 

sources (e.g., fossil fuels, trees and water). 

4. Materials 

• Computer access 

• Comparing Renewable Sources worksheet 

• Building the House of the Future Group Roles Worksheets 

• Poster paper 

• Coloring supplies 

• Group Role specific worksheets: architect, engineer, builder and realtor  

5. Instructional Strategies 

• Classroom Discussion 

• Lecture 
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• Cooperative Learning 

• Role Playing 

6. Technology 

 Students will be conducting research using the internet and a list of approved websites. 

7. Pre/Post Assessment Questions  

 Pre-test: 

  1. List as many energy sources you can think of.  

2. For each energy source listed, identify one advantage and one disadvantage of using 

this energy source 

 Post-test: 

1. List six renewable energy sources and identify one advantage and one disadvantage 

for each. 

8. Learner Participation/Activity 

 Day One 

1. Administer the “Energy Sources Pretest”.  Collect the pretests and write down all of 

the energy sources the students named on the whiteboard.  Explain to the students that 

the lesson will focus on different sources of energy. Time=15 minutes 

2. Conduct a classroom discussion by asking students the questions below.  Assess the 

prior knowledge of the students and  make sure common misconceptions about 

energy and energy sources are addressed. Time=15 minutes 
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• What is energy? 

• Is there more than one source of energy? 

• What are some sources of energy?  

• What is meant by a renewable energy source? What are some examples? 

• What is meant by a nonrenewable energy source? What are some examples?  

• Discuss major differences between nonrenewable and renewable energy 

sources.  

• Do you know of any places where renewable/alternative energy sources are 

regularly being used?  

3. Assign students to groups and distribute an “Evaluating Energy Resources” 

worksheet to each student.  Have students use the web sources on the worksheet to fill 

in the chart for each energy source.  Groups may work together on the task, but each 

student will be responsible for turning in their own worksheet.  Teacher will monitor 

student worksheets for accuracy and help struggling students find the source for 

missing information. Time=25 minutes 

4. Distribute a “3-2-1” reflection sheet to each student to respond to the day’s activities.  

Review the responses to monitor for participation and misconceptions that can be 

addressed the following day. Time=5 minutes 

 Day Two  

5. The teacher will start class by addressing any misconceptions uncovered by the 

reflection sheets from the previous day.  Time=5 minutes 
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6. The teacher will review the research students collected the previous day by asking 

groups to share the information they learned that was most interesting.  Monitor 

group responses for accuracy and let groups that may not have had time to finish the 

opportunity to correct information and fill in any blanks they may have had. Time=15 

minutes 

7. The teacher will set up stations for students to experiment with each of the types of 

energy they researched.  Each station will have a hands-on activity relating to an 

energy source as well as current books or articles students may look at.   Allow 15 

minutes at each station.  At each station students should follow the directions and  

record data in their science notebooks.   Time=30 minutes 

 Day Three 

8. Students will finish the 4 stations they were unable to experience the day before. 

Time=60 minutes 

 Day Four 

9. Describe the final task to students.  Explain that they will be building their own house 

of the future from one of the renewable sources listed on their worksheet.  Distribute 

“My Career” worksheets to each group.  Students will each choose a role in their 

group and present their house to the entire class.  Students will then vote on the house 

they would most like to live in.  Each member of the group will choose a role in the 

house building project.  The roles will be based on careers related to the energy field. 

Time  
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a. Engineer-the engineer of the group will figure out how much electricity can be 

generated by the type of energy the group has chosen.  The engineer must also 

find out how many solar cells, dams, windmills, etc. will be required to produce 

the amount of energy consumed by the average American. 

b. Architect-the architect will draw the house and decide where to place the 

renewable technology 

c. Builder-the builder is responsible for totaling the cost of the renewable 

technology in the home. 

d. Realtor-the realtor will be the group member selling the house to the classmates in 

a presentation.  This student will highlight three advantages of the house. 

Once roles are chosen and worksheet have been distributed, give each group a piece 

of poster paper to  

10. Students will present their homes and try to convince their peers that their house is 

the best house of the future.   Each member of the group will take their turn 

presenting their share of the project.  Finally, the class will take an anonymous vote 

on which house of the future is best. 

9. Essential Questions 

1. List 6 sources for generating electricity 

2. Identify one disadvantage and one advantage for six types of renewable energy. 

3. Recommend a renewable source of energy for homes built in the future? 
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4. Illustrate a home that uses renewable energy. 

5. Determine the cost to power a home using renewable energy. 

10. Possible Challenges of the Lesson 

Students may have a hard time finding price information for the different renewable 

technologies.  In addition, students may not understand the units given for many of the 

renewable technologies, which would make it more difficult for them to determine which 

source is most economical.  It may be necessary for the teacher to provide some of this 

information to the entire class if it is not available or easy to understand online. 

11. Acknowledgements  

I would like to acknowledge Deon Edwards, Dr. Shanov, Feng Wang, Anant Kukreti, Andrea 

Burrows and Research Experiences for Teachers Site for “Civil Infrastructure Renewal and 

Rehabilitation” Grant ID No.EEC-0808696. 

12. Bibliography: not needed 

13. Appendix I: Lesson Plan Template 

14. Appendix II: Worksheets 

  a. Evaluating Energy Sources 

  b. Building the House of the Future Group Roles 
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3. 8. 9. 

4. 

5. 

10. 

11. 

13. 

Lesson Name: Stephanie Baldwin Fellow Name: Dr. Shanov 
Subject: Science  Grade Level: 6 Duration: 4 60-minute sessions 

1. Analyze Learners: 

Overview & Purpose (Energy theme) 
• What will be learned and why it is useful. 
• A – Engineering application 
• C – Engineering career connections 
• S – Societal impact 

2. Education Standards Addressed 
 

• KY or OH standards 
• Address 2 to 4 of the STEM components 

 

Select Goals & Objectives 
 Teacher Guide Student Guide 

 

Goals (learn/understand) 

And  

Objectives (measurable) 

(Specify skills/information 
that will be learned.) 

• Goals 
SWBAT learn or understand… 

• Objectives 
SWBAT describe, list, etc… 
(2-3 levels of Bloom’s taxonomy) 

• Misconceptions about this topic: 

Select 
Instructional 
Strategies – 
 (Give and/or demonstrate 
necessary information) 
 

 
Pick as many as needed - add your own: 

• Direct instruction 
• Inquiry lesson 
• Hands on lesson 
• Activity 

 
Pick as many as needed – add your own 

• Pair/Share 
• Peer critique 
• Student presentation 

Materials 
Needed 
• Paper 
• Pencil 
• Others 

Utilize Technology  
• Computer 
• Document camera 
• Other 

 
• Computer 
• Other  
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6. 

7. 

12. 

14. 

15. 

Require Learner 
Participation 
 

Activity 

(Describe the procedure 
and/or independent activity 
to reinforce this lesson) 

• The procedure for the class is outlined 
here in detail 

• Time for each step is stated  
(e.g., 10 min.) 

• Teacher pieces are highlighted here 
 

• The procedure for the class is outlined 
again here (copied from box on the left) 

• Time for each step is stated (copied from left 
box) 

• Student pieces are highlighted here 

Evaluate 
(Assessment) 
 

(Steps to check for student 
understanding; Evaluate 
goals and Assess 
objectives) 

 

• Essential/Review questions 
are outlined (at least 5 from different levels 
of Bloom’s taxonomy) 

• Pre and Post assessment is 
explained 

• What will the students do? 
• How will they do it? 

 

 

 

Pre/Post Test 
Questions: 
 

 

Reflection on 
Lesson: 
 

(Note – Supporting 
documents, Poster, and 
video Tutorial are 
available on this lesson as 
well.) 

 
After the lesson is taught: 

• What happened? 
• What did you learn? 
• How would you change your lesson next 

time? 

 
Is this a MIDDLE SCHOOL 
 lesson? _____ 
 
If not, please explain how it could be: 
 
 

 
Is this a HIGH SCHOOL 
lesson? _____ 
 

If not, please explain ho 
w it could be: 
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Lesson 1: Building the House of the Future 
 
1.  Analyze Learners: Overview and Purpose 
 

A. Students will apply the concepts of electrical and structural engineering to create a house 
of the future that will run on  renewable energy. 

C. Students will explore the roles engineers, builders, realtors, and architects take in 
building a house. 

S. Students will evaluate benefits to the environment associated with increased renewable 
energy use 

 
2. Educational Standards Addressed 
 
 Ohio Standards Grade 6 Physical Science  Benchmark: C 

Describe renewable and nonrenewable sources of energy (e.g., solar, wind, fossil fuels, 
biomass, hydroelectricity, geothermal and  nuclear energy) and the management of these 
sources. 

  Indicator: 7 
Describe how electric energy can be produced from a variety of sources (e.g., fossil fuels, 
trees and water). 

 
 Ohio Standards Grade 6 Science and Technology Benchmark: A 

Give examples of how technological advances, influenced  by scientific knowledge, 
affect the quality of life. 

  Indicator: 2 
Explain how decisions about the use of products and systems can  result in desirable or 
undesirable consequences (e.g., social and environmental). 

 
Teacher Guide 
 
3. Goal: Students will be able to evaluate advantages and disadvantages of producing electric 

energy from renewable and non renewable sources. 
 

Objective: Students will be able to list three advantages and three disadvantages of producing 
electric energy from a renewable resource assigned to them.  Students will further be able to 
evaluate renewable energy sources and select the source they think is most appropriate for 
houses in the future. 

 
4. Instructional Strategies 

 
• Classroom Discussion 
• Lecture 
• Cooperative Learning 
• Role Playing 
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5. Utilize Technology 
• Internet research 

 
6. Require Student Participation 
 Procedure 
 
 Day One 
  

1. Administer the “Energy Sources Pretest”.  Collect the pretests and write down all of 
the energy sources the students named on the whiteboard.  Explain to the students that 
the lesson will focus on different sources of energy. Time=15 minutes 

  
2. Conduct a classroom discussion by asking students the questions below.  Assess the 

prior knowledge of the students and  make sure common misconceptions about 
energy and energy sources are addressed. Time=15 minutes 
• What is energy? 
• Is there more than one source of energy? 
• What are some sources of energy?  
• What is meant by a renewable energy source? What are some examples? 
• What is meant by a nonrenewable energy source? What are some examples?  
• Discuss major differences between nonrenewable and renewable energy sources.  
• Do you know of any places where renewable/alternative energy sources are 

regularly being used?  

3. Assign students to groups and distribute an “Evaluating Energy Resources” 
worksheet to each student.  Have students use the web sources on the worksheet to fill 
in the chart for each energy source.  Groups may work together on the task, but each 
student will be responsible for turning in their own worksheet.  Teacher will monitor 
student worksheets for accuracy and help struggling students find the source for 
missing information. Time=25 minutes 

4. Distribute a “3-2-1” reflection sheet to each student to respond to the day’s activities.  
Review the responses to monitor for participation and misconceptions that can be 
addressed the following day. Time=5 minutes 

 Day Two  

5. The teacher will start class by addressing any misconceptions uncovered by the 
reflection sheets from the previous day.  Time=5 minutes 

6. The teacher will review the research students collected the previous day by asking 
groups to share the information they learned that was most interesting.  Monitor 
group responses for accuracy and let groups that may not have had time to finish the 
opportunity to correct information and fill in any blanks they may have had. Time=15 
minutes 
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7. The teacher will set up stations for students to experiment with each of the types of 
energy they researched.  Each station will have a hands-on activity relating to an 
energy source as well as current books or articles students may look at.   Allow 15 
minutes at each station.  At each station students should follow the directions and  
record data in their science notebooks.   Time=30 minutes 

 Day Three 

8. Students will finish the 4 stations they were unable to experience the day before. 
Time=60 minutes 

 Day Four 

9. Describe the final task to students.  Explain that they will be building their own house 
of the future from one of the renewable sources listed on their worksheet.  Distribute 
“My Career” worksheets to each group.  Students will each choose a role in their 
group and present their house to the entire class.  Students will then vote on the house 
they would most like to live in.  Each member of the group will choose a role in the 
house building project.  The roles will be based on careers related to the energy field. 
Time  

a. Engineer-the engineer of the group will figure out how much electricity can be 
generated by the type of energy the group has chosen.  The engineer must also 
find out how many solar cells, dams, windmills, etc. will be required to produce 
the amount of energy consumed by the average American. 

b. Architect-the architect will draw the house and decide where to place the 
renewable technology 

c. Builder-the builder is responsible for totaling the cost of the renewable 
technology in the home. 

d. Realtor-the realtor will be the group member selling the house to the classmates in 
a presentation.  This student will highlight three advantages of the house. 

Once roles are chosen and worksheet have been distributed, give each group a 
piece of poster paper to  

10. Students will present their homes and try to convince their peers that their house is 
the best house of the future.   Each member of the group will take their turn 
presenting their share of the project.  Finally, the class will take an anonymous vote 
on which house of the future is best. 

7. Essential Questions 

1. List 6 sources for generating electricity 
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2. Identify one disadvantage and one advantage for six types of renewable energy. 
3. Recommend a renewable source of energy for homes built in the future? 
4. Illustrate a home that uses renewable energy. 
5. Determine the cost to power a home using renewable energy. 

Student Guide 
 
8. Misconceptions:  
 
 It's important to be aware of common misconceptions associated with energy. For example, 
students believe energy is associated only with humans or movement, is a fuel-like quantity 
which is used up, or is something that makes things happen that is expended in the process. 
(Benchmarks for Science Literacy, p. 338.) Although students typically hold these meanings for 
energy at all ages, upper elementary-school students tend to associate energy only with living 
things, in particular with growing, fitness, exercise, and food. (Benchmarks for Science Literacy, 
p. 338.)  
 
 In addition, students often do not associate electricity use with consuming Earth’s resources.  
They often fail to think  past where electricity is produced past the light switches in their 
homes.  It is important for students to understand how the  electricity is generated and the 
various resources that are consumed in the creation of the energy. 
 
 
9. Materials: 

• 6 sheets poster paper 
• Coloring supplies 
• 30 copies  “Evaluating Energy Sources” Worksheet 
• 30 copies  “My Career” Worksheet 
• Elenco Solar Educational Kit 
• OWI frightened grasshopper 
• Thames & Kosmos fuel cell car 
• Green science windmill generator 
• Thames & Kosmos Hydropower Kit 
• Geotermal Energy: Using Earth’s Furnace  by Carrie Gleason 
• Tedco Green Energy-Geothermal Energy Toy 
• Energy for Keeps: Electricity from Renewable Energy by Marilyn Nemzer 
• Intermediate Energy Infobook by NEED Project 
• Wooden stick 

 
10. Require Student Participation 
 Procedure 
 
 Day One 
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1. Administer the “Energy Sources Pretest”.  Collect the pretests and write down all of 
the energy sources the students named on the whiteboard.  Explain to the students that 
the lesson will focus on different sources of energy. Time=15 minutes 

  
2. Conduct a classroom discussion by asking students the questions below.  Assess the 

prior knowledge of the students and make sure common misconceptions about energy 
and energy sources are addressed.  Students will be asked to answer the following 
questions: Time=15 minutes 
• What is energy? 
• Is there more than one source of energy? 
• What are some sources of energy?  
• What is meant by a renewable energy source? What are some examples? 
• What is meant by a nonrenewable energy source? What are some examples?  
• Discuss major differences between nonrenewable and renewable energy sources.  
• Do you know of any places where renewable/alternative energy sources are 

regularly being used?  

3. Assign students to groups and distribute an “Evaluating Energy Resources” 
worksheet to each student.  Students will use the web sources on the worksheet to fill 
in the chart for each energy source.  Groups may work together on the task, but each 
student will be responsible for turning in their own worksheet.  Teacher will monitor 
student worksheets for accuracy and help struggling students find the source for 
missing information. Time=25 minutes 

4. Distribute a “3-2-1” reflection sheet to each student to respond to the day’s activities.  
Students will respond to the 3 things they learned, 2 things they found  interesting and 
1 thing they didn’t understand.   The teacher will review the responses to monitor for 
participation and misconceptions that can be addressed the following day. Time=5 
minutes 

 Day Two  

5. The teacher will start class by addressing any misconceptions uncovered by the 
reflection sheets from the previous day.  Time=5 minutes 

6. The teacher will review the research students collected the previous day by asking 
groups to share the information they learned that was most interesting.  Students will 
each share their favorite fact.  The teacher will monitor group responses for accuracy 
and let groups that may not have had time to finish the opportunity to correct 
information and fill in any blanks they may have had. Time=15 minutes 

7. The teacher will set up stations for students to experiment with each of the types of 
energy they researched.  Each station will have a hands-on activity relating to an 
energy source as well as current books or articles students may look at.   Allow 15 
minutes at each station.  At each station students should follow the directions and  
record data in their science notebooks.   Time=30 minutes 
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 Day Three 

8. Students will finish the four stations they did not get to experience yesterday. 
Time=60 minutes 

 Day Four 

9. Describe the final task to students.  Explain that they will be building their own house 
of the future from one of the renewable sources listed on their worksheet.  Distribute 
“My Career” worksheets to each group.  Students will each choose a role in their 
group and present their house to the entire class.  Students will then vote on the house 
they would most like to live in.  Each member of the group will choose a role in the 
house building project.  The roles will be based on careers related to the energy field. 
Time=15 minutes 

a. Engineer-the engineer of the group will figure out how much electricity can be 
generated by the type of energy the group has chosen.  The engineer must also 
find out how many solar cells, dams, windmills, etc. will be required to produce 
the amount of energy consumed by the average American. 

b. Architect-the architect will draw the house and decide where to place the 
renewable technology 

c. Builder-the builder is responsible for totaling the cost of the renewable 
technology in the home. 

d. Realtor-the realtor will be the group member selling the house to the classmates in 
a presentation.  This student will highlight three advantages of the house. 

Once roles are chosen and worksheet have been distributed, give each group a 
piece of poster paper to  

10. Students will present their homes and try to convince their peers that their house is 
the best house of the future.   Each member of the group will take their turn 
presenting their share of the project.  Finally, the class will take an anonymous vote 
on which house of the future is best. 

13. Other resources: 

• http://www.energyquest.ca.gov/story/index.html 
• http://home.clara.net/darvill/altenerg/index.htm 
• http://www.cbc.ca/news/background/energy/sources.html 
• http://www.eia.doe.gov/kids/energyfacts/index.html 
• http://www.need.org 
• http://www.nrel.gov/learning/ 
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• Science Netlinks. “Renewable Energy 
Sources”.http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=8&DocID=26 

14. Pre/Post Assessment 

 Pre-assessment: Students will be asked to list all the energy sources they can think of as well 
as one advantage and one disadvantage of each.   The teacher will review these answers as a 
starting point for talking about energy sources and the different types that exist on day one of the 
lesson plan. 

 Post-assessment:  Students will be assessed with rubric on their presentation of  their house 
of the future.  Students will also be given a paper/pencil quiz where they must list 6 renewable 
energy sources and give one advantage and one disadvantage for each. 

15. Pre/post test questions 

 Pre-test: 

  1. List as many energy sources you can think of.    

2. For each energy source listed, identify one advantage and one disadvantage of using 
this energy source 

 Post-test: 

1. List six renewable energy sources and identify one advantage and one disadvantage 
for each 
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Lesson 2: Energy Engineering Lesson for 10th grade Team 
Teaching 

1. INTRODUCTION 

Our advancement in Technology would not be possible without energy, work, and power. 

Our current society demands that energy be stored and transported reliably and predictably to the 

end user.  While the amount of energy needed is increasing, our current non-renewable sources 

of energy (i.e., coal, oil) will eventually reach a critical point not meeting our demand.  There are 

also different environmental impacts that caused by using these current energy sources.  The 

affect on air quality, the global climate, and (some other example) are all example of the damage 

our society has cause by using our current energy sources.  There are only some of the reasons 

we need to move to renewable sources of energy, such as solar, to meet our future energy needs.  

Our students today not only need to have a firm knowledge on how energy is used and created 

today, but how renewable resources will create the energy for tomorrow’s society.   

2. LESSON  OVERVIEW  

This lesson is design to be used for 10th grade teachers working together in a team teaching 

structure.  Since the overall focus of our school is Engineering, we consider this to be our first 

core academic subject.  All the other academic courses are also represented: English, Math, 

Science, and Social Studies.    The lessons for each subject will be separated in the following 

manner: 

Engineering: Solar Cell Efficiency Project 

This project will be similar to the project we completed during our research on silicon 

based solar cells.  As a class, we will measure the light intensity of an indoor light source, a 

shaded sunlight source, and an un-shaded sunlight source.  We will collect voltage readings 
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at different resistances and document our findings.  The results for this part of the project will 

be displayed as combination poster and presentation once the entire team project is 

completed. 

 English:  Abstract Writing Lesson and Journal Review 

The teacher will give a lesson on the procedure for writing an abstract in the APA 

(American Psychological Association) format.  Each student will then read one article of 

their choice on both non-renewable and renewable energy sources in order to create their 

own abstract for their reading.   The students can then write a journal review that will be used 

along with their abstract as part of their English portfolio and a copy included with their 

portfolio for the entire team project once completed. 

 Mathematics: Kill-a-Watt Project and Data Calculations/Graphing 

The students will take home a “Kill-a-Watt” measuring device.  This device will be used 

to measure one hour of usage of any electrical device in their home.  The students will 

document this data and calculate the usage cost of this device.  The teacher will also give a 

lesson on using the formulas to find the efficiency of the solar panels and graphing the data 

using a spreadsheet.  Once all data is graphed the students will write a brief report on the cost 

analysis of using solar energy to power their selected device compared to standard plug-in 

electricity.  All of the charts, data, and reports will be included with their portfolio for the 

entire team project once completed. 

 Science: Guest Speaker on Alternative Energy and Research Report 

The guest lecturer will present on current and future alternative energy source.  This may 

also include a trip to the local power utility provider (i.e., Duke Energy).  The students will 

then complete a research report on current and potential biological energy sources that will 
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be included with their portfolio for the entire team project once completed. (Note:  Our 

school offers Biology at the 10th grade level.  This project can be adjusted if needed to fit into 

the curriculum of a different course.) 

 Social Studies:  Past Industries Energy Usage and the Environmental Impact on Society  

The teacher will present on the historical impact of the Industrial Age and how energy 

was used during this time.  The presentation will include information, benefits, drawbacks 

and trade-offs of society decisions concerning energy during this time.  Afterwards, students 

will work in teams to discuss, research, and debate the advantages of their preselected 

renewable or non-renewable energy resource.  The debates will be video recorded and may 

be displayed as part of their portfolio for the entire team project once completed. 

3. GOALS  AND  OBJECTIVES 

The goal is to increase our students’ knowledge of Energy Usage, Renewable Energy, and 

careers in the field of Energy Engineering through cross-curricular teaching and the completion 

of a combined project.  

It is expected that students will:  

• Identify and categorize energy sources as nonrenewable or renewable. 

• Create and deliver a presentation to explain a specific energy source. 

• Write an abstract using the APA (American Psychological Association) format.   

• Summarize and reflect upon information collected during a visit to a local utility 

company. 

• Define the possible types of alternative energy sources. 

• Calculate the efficiency of a silicon solar panel. 
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• Demonstrate the correct use of a digital multimeter. 

• Calculate power in a system that converts energy from sun to electrical. 

• Determine efficiency of a system that converts a solar input to an electrical output. 

• Calculate circuit resistance, current, and voltage using Ohm’s law. 

4. MATERIALS:  

• Engineering 

o 45 watt solar panel  

o Lux Light Meter 

o Variable Resistor or Resistance Decade Box 

o Multimeters 

o Pen 

o Engineering Notebook 

o Computers 

o Oversize Color Printer or Plotter 

• English 

o Computer with word processing software and internet access to an online journal 

database. 

o Flash drive 

o Printer 

• Mathematics 

o Scientific Calculators 

o “Kill-a-Watt” meter or Watt/hr measuring device 

o Computers with spreadsheet software 
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o Color printer 

o Flash Drive 

o Graphing Paper 

• Science 

o Guest Lecturer 

o Bus or other transportation for Field Trip 

o Computer with word processing software and internet access to an online journal 

database. 

o Flash drive 

o Printer 

• Social Studies 

o Computer with word processing software, presentation software and internet 

access to an online journal database. 

o Flash drive 

o Printer 

o Digital Video Recorder Camera 

5. INSTRUCTIONAL STRATEGY  

The teachers will use the following strategies: 

• Engineering 

o Lecture, Group Discussion, Demonstration, Data Gathering, Presentation Poster, 

Portfolio 

• English 

o Lecture, Demonstration, Writing to Inform, Reading for Information, Portfolio 
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• Mathematics 

o Demonstration, Data Analysis, Computing, Graphing, Portfolio 

• Science 

o Lecture with Guest Speaker, Research Report, Field Trip, Portfolio 

• Social Studies 

o Lecture, Discussion, Debate, Oral Presentation, Video Recording, Portfolio  

6. TECHNOLOGY used in the lesson and the benefits associated with it 

The students will use the follow available technology while completing this project: 

• Computers 

o The computers have Microsoft Office Suite and Open Office Suite loaded to 

allow students to create documents and presentation.  The spreadsheet software 

will be used for data analysis and creating graphs or charts. 

o The computers will also have internet access for research on online document and 

journal databases. 

• Interactive whiteboards 

o The teachers and guest lecturers can use the whiteboards during instructions and 

presentations. 

o The student can use the whiteboards during oral presentations and debates. 

• Blackboard software 

o This online software will be used by teachers to communicate with the students 

about the deliverable for this team wide project. 

o The students will be able to upload completed work digital to be assessed the 

teachers. 
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o The students will communicate and interact with their assigned team member 

while working on the completion of their deliverables. 

7. Pre/Post ASSESSMENT QUESTIONS 

• Explain the role of energy distribution related to their local community and the global 

community. 

• What are the various energy sources to gain an overall perspective of current energy 

demands and issues? 

• Calculate efficiency within a solar electrical system. 

• Identify and discuss short and long-term global and human impacts regarding energy. 

• Explain the advantages and disadvantages of nonrenewable, renewable, and inexhaustible 

energy sources. 

8. LEARNER PARTICIPATION/ACTIVITY –  

• Day 1 

o The teacher will provide an overview of the project and hand out the pre-

assessment questions. 

• The students will work in group of 3-4 to discuss and answer the questions 

in their journals (5 – 10 min). 

• Each group will share their answer during a class discussion. 

o The teacher will present on the topic of Energy Sources. 

• The students will take notes during the presentation in their journals. 

o The teacher is present a list of key terms and concepts. 

• The students will write these concepts and definitions to the key terms in 

their journals 
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• Day 2 

o The teacher will present on the topic of “How solar cells work” 

• The students will take notes during the presentation in their journals. 

o The teacher and students will set up the solar panel lab equipment in pre-selected 

area. 

• The teacher will demonstrate how to collect the required data from the 

equipment once setup is complete 

• The every student group or team will practice the data collection method. 

o The teacher will provide a template data collection chart. 

• The students will create a chart for collecting data in their engineering 

notebooks.  

• Day 3 

o The teacher will provide an overview of how to create a presentation poster. 

• The rubric for assessment will be reviewed at this time 

• The teacher will provide sample poster template and exemplars for the 

students. 

o The students will work in groups of 2-3 members to research information for their 

poster presentation.  

o Each student group will go to the solar lab site and collect the data set for today 

o Each student will record a reflection on their daily progress in their journals. 

• Day 4-6 

o The students will continue to research information for their poster presentation.  

o Each student group will go to the solar lab site and collect the data set for today 
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o Each student will record a reflection on their daily progress in their journals. 

o The teacher will monitor the students’ progress while assisting each group and 

reviewing student journals. 

• Day 7 

o The students will share their drafts of their posters for peer review. 

• The students will review other student groups’ presentation posters using 

rubric criteria. 

• Day 8 

o The students will revise and print out the final draft of their presentation poster for 

assessment. 

• A printed copy of the poster will go in each student’s overall team project 

portfolio. 

• A digital copy will be submitted to the teacher online using Blackboard 

software. 

• Day 9 

o Each student group will give a brief presentation of their poster design 

• The presentation poster will be display using an interactive whiteboard. 

 

9. ESSENTIAL QUESTIONS and REVIEW  

• What sources of energy are available for use?  

• What are the benefits and drawbacks regarding efficiency, usefulness, and the 

environment? 



Lesson Plan Report: Renewable Energy Systems –RET 2010         Page - 17 

• What emerging technologies are or may be on the horizon that will provide energy more 

efficiently? 

10. POSSIBLE CHALLENGES  

With this project being a cross-curricular team teaching lesson plan, you need to have 

buy-in with the teachers involved.  This will be essential as each teacher will need to work on 

an assignment schedule that will not put them behind on other required standards that need to 

be completed.  Hopefully, we can have a schedule in place that will allow us complete all 

parts of the project by late 1st quarter or early 2nd quarter over a two week period. 

  For schools without an Engineering program like my school, it will be necessary to 

complete the engineering portion of this project in other subject areas, such as Mathematics 

and Science.  The overall project time line may have to extend to three week in this case. 
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Name______________________________ 
Evaluating Energy Sources 

Energy  
Sources 

Advantages  Disadvantages  Cost  Wattage  
Produced 

Environmental  
Effects 

Coal       

Solar       

Hydropower       

Hydrogen       

Wind       

Geothermal       
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House of the Future Role Descriptions 
      

        Architect 
 

1. Draw house on poster 
paper 

2. Choose the location of 
renewable technology.  
Be able to explain where 
to place items like solar 
cells and windmills to 
generate the most 
electricity. 

 
Engineer 

 
1. Figure out how much 

renewable technology 
(e.g. hydrogen fuel cells, 
hydroelectric dams, etc.) 
will be necessary to 
generate enough 
electricity to power the 
average American home.

2. Calculate the wattage 
produced by your home 
each year. 

Realtor 
 
 

1. Determine three 
advantages of the home 
that would persuade 
others to buy it. 

2. Prepare to respond to 
disadvantages brought 
up by the buyers. 

Builder 
 
 

1. Determine the cost to 
build the home 

2. Calculate the cost to 
operate the electricity in 
the home each year 

 
 
 
 
 

 
 


