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Introduction

Welcome to the lesson on designing and building sustainable energy systems for the future! This lesson is
designed to introduce 14-year-old students in Ghana to the concept of sustainable energy systems,
focusing on the importance of renewable energy sources, energy efficiency, and the impact of human
activities on the environment. By the end of this lesson, students will understand the benefits and
challenges of sustainable energy systems and be able to design and propose their own sustainable energy
project.

Lesson Objectives

¢ Analyze the benefits and challenges of different renewable energy sources (solar, wind, hydro) and
explain their importance in the Ghanaian context.

¢ Design a model sustainable energy system that incorporates at least two renewable energy sources.

¢ Evaluate the effectiveness of their designed sustainable energy system and provide suggestions for
improvement.

¢ Create a persuasive poster or presentation to promote the use of sustainable energy systems in their
community.
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Lesson Plan

? Section 1: Introduction to Sustainable Energy Systems (10 minutes)

¢ Introduce the topic of sustainable energy systems and ask students what they know about renewable

energy sources.
e Show a video on the importance of sustainable energy and its impact on the environment.
e Discuss the benefits and challenges of sustainable energy systems and ask students to share their

thoughts and ideas.

? Section 2: Designing a Sustainable Energy System (20 minutes)

e Provide students with a set of criteria for designing a sustainable energy system, including energy
efficiency, cost-effectiveness, and environmental impact.
» Ask students to work in groups to design a sustainable energy system for a small community in

Ghana.
e Encourage students to use everyday materials, such as cardboard, straws, and clay, to build their

model sustainable energy system.




& PL \ | TDesigning and Building Sustainable Energy Systems for
. the Future

Building a Model Sustainable Energy System

Provide students with materials to build their model sustainable energy system. Ask students to work in
groups to build their model, encouraging them to think creatively and consider the benefits and challenges
of different energy sources. Circulate around the room to provide guidance and support as needed.

Peer Review and Feedback

Ask students to present their designed sustainable energy system to the class. Encourage students to
provide constructive feedback and suggestions for improvement. Provide a rubric for peer review, including
criteria such as creativity, technical accuracy, and communication.
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Conclusion and Reflection

Summarize the key points of the lesson and ask students to reflect on what they have learned. Ask students
to think about how they can apply what they have learned to their everyday lives and to their community.
Provide opportunities for students to ask questions and seek clarification on any concepts they do not
understand.

Differentiated Activities for Mixed-Ability Groups

For students who require extra support: For students who require a challenge:
¢ Provide additional guidance and support e Provide more complex design criteria and
during the design and building process. ask students to incorporate additional
o Offer simplified materials and instructions energy sources into their system.
for building the model sustainable energy e Encourage students to research and present
system. on a specific sustainable energy technology,

such as solar or wind power.
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Assessment

Observe student participation and engagement during the design and building process. Review student
designs and models for technical accuracy and creativity. Evaluate student presentations and peer
feedback for communication and critical thinking skills.

Extension Activities

Ask students to research and present on a specific sustainable energy technology, such as solar or wind
power. Have students design and conduct an experiment to test the efficiency of their sustainable energy

system. Invite a guest speaker to talk to the class about sustainable energy systems and their applications
in Ghana.
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Safety Considerations

Ensure that students handle materials and equipment safely and responsibly. Provide guidance on how to
handle electrical components and avoid electrical shocks or short circuits. Encourage students to work in

well-ventilated areas and avoid using hazardous materials.

Conclusion

In conclusion, designing and building sustainable energy systems is a vital skill for 14-year-old students in
Ghana, as it prepares them for a future where energy efficiency and sustainability are crucial. Throughout
this lesson, students have learned about the importance of renewable energy sources, energy efficiency,
and sustainable practices. They have also developed essential skills in design, problem-solving, and

teamwork, which are essential for their future careers.
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Reflection Questions

¢ What strategies can | use to differentiate instruction and assessment for mixed-ability groups,
ensuring that all students are engaged and challenged?

¢ How can | provide opportunities for students to apply STEM concepts to real-world problems,
promoting critical thinking, creativity, and problem-solving skills?

¢ What resources and support systems can | put in place to encourage students to pursue careers in
sustainable energy and related fields, addressing the skills gap in Ghana's energy sector?

Next Steps

Follow-up lessons will build on the learning progressions, exploring topics such as sustainable energy and
climate change, energy efficiency and conservation, and sustainable energy and community development.
Students will apply their knowledge and skills to design and propose sustainable energy projects for rural

communities in Ghana, promoting energy access, poverty reduction, and environmental sustainability.



Sustainable Energy Systems in Ghana

Ghana has set ambitious targets to increase its use of renewable energy and reduce its reliance on fossil fuels. The country aims to
generate 10% of its electricity from renewable sources by 2030. To achieve this goal, Ghana has implemented policies and initiatives
to promote the development and use of renewable energy, including solar, wind, and hydro power.

Ghana's renewable energy sector is growing rapidly, with several large-scale solar and wind farms currently under construction.
The country has also introduced incentives such as tax exemptions and feed-in tariffs to encourage investment in renewable

energy.

Solar Energy Wind Energy
e Ghana has an average of 2,000-3,000 hours of ¢ Ghana has a significant wind resource, particularly in
sunshine per year, making it an ideal location for solar the coastal regions.
energy generation. ¢ The country has set a target of generating 500 MW of
e The country has set a target of generating 1,000 MW of electricity from wind energy by 2030.

electricity from solar energy by 2030.

Energy Efficiency and Conservation

Energy efficiency and conservation are critical components of a sustainable energy system. By reducing energy consumption and
waste, individuals and organizations can help to minimize their environmental impact and reduce their energy costs.

Case Study: Energy Efficiency in Ghanaian Homes
A study conducted in Ghana found that simple energy-efficient measures such as using energy-efficient light bulbs and appliances

can reduce energy consumption by up to 30%. The study also found that educating households about energy efficiency and
conservation can lead to significant reductions in energy waste.

Strategy: Implementing Energy-Efficient Practices

To promote energy efficiency and conservation, individuals and organizations can implement a range of strategies, including
using energy-efficient appliances, turning off lights and electronics when not in use, and insulating buildings to reduce heat loss.

Sustainable Energy and Community Development

Sustainable energy can play a critical role in community development, particularly in rural areas where access to energy is limited. By
providing energy access to rural communities, sustainable energy can help to promote economic development, improve health and
education outcomes, and enhance overall quality of life.

Reflection: Sustainable Energy and Community Development

Consider the potential benefits and challenges of implementing sustainable energy systems in rural communities. How can
sustainable energy be used to promote community development and improve quality of life? What are the potential barriers to
implementation, and how can they be addressed?

Sustainable energy can also help to promote community development by providing energy access for productive uses such as
agriculture, healthcare, and education. By providing energy access, sustainable energy can help to stimulate local economies and
improve overall quality of life.

Policy and Regulation



Policy and regulation play a critical role in promoting the development and use of sustainable energy. Governments can implement
policies and regulations to encourage investment in sustainable energy, such as tax incentives, feed-in tariffs, and net metering laws.

Policies to Promote Sustainable Energy Regulations to Promote Sustainable Energy
e Tax incentives: Governments can offer tax incentives to ¢ Net metering laws: Governments can implement net
encourage investment in sustainable energy. metering laws to allow individuals and organizations to
e Feed-in tariffs: Governments can offer feed-in tariffs to generate their own energy and sell excess energy back
encourage the development of renewable energy to the grid.
projects. ¢ Building codes: Governments can implement building

codes to promote energy efficiency in buildings.

Technological Innovations

Technological innovations are playing a critical role in promoting the development and use of sustainable energy. Advances in
technology have made sustainable energy more efficient, affordable, and accessible.

Case Study: Solar Energy in Ghana
A study conducted in Ghana found that the cost of solar energy has decreased significantly in recent years, making it more

competitive with fossil fuels. The study also found that advances in technology have improved the efficiency of solar panels, making
them more effective at generating energy.

Technological innovations are also being used to promote energy efficiency and conservation. For example, smart grids and
energy management systems can help to optimize energy use and reduce waste.

Conclusion

In conclusion, sustainable energy is critical for promoting economic development, improving health and education outcomes, and
enhancing overall quality of life. By providing energy access, promoting energy efficiency and conservation, and supporting
community development, sustainable energy can help to address some of the world's most pressing challenges.

Reflection: Sustainable Energy and the Future

Consider the potential benefits and challenges of sustainable energy. How can sustainable energy be used to promote economic
development, improve health and education outcomes, and enhance overall quality of life? What are the potential barriers to
implementation, and how can they be addressed?

As the world continues to urbanize and populations grow, the demand for energy will continue to increase. Sustainable energy
can help to meet this demand while minimizing environmental impact and promoting economic development.
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Introduction

Welcome to the lesson on designing and building sustainable energy systems for the future! This lesson is
designed to introduce 14-year-old students in Ghana to the concept of sustainable energy systems,



focusing on the importance of renewable energy sources, energy efficiency, and the impact of human
activities on the environment. By the end of this lesson, students will understand the benefits and
challenges of sustainable energy systems and be able to design and propose their own sustainable energy
project.

Lesson Objectives

¢ Analyze the benefits and challenges of different renewable energy sources (solar, wind, hydro) and
explain their importance in the Ghanaian context.

¢ Design a model sustainable energy system that incorporates at least two renewable energy sources.

¢ Evaluate the effectiveness of their designed sustainable energy system and provide suggestions for
improvement.

¢ Create a persuasive poster or presentation to promote the use of sustainable energy systems in their
community.
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Lesson Plan

? Section 1: Introduction to Sustainable Energy Systems (10 minutes)

 Introduce the topic of sustainable energy systems and ask students what they know about renewable

energy sources.
e Show a video on the importance of sustainable energy and its impact on the environment.
¢ Discuss the benefits and challenges of sustainable energy systems and ask students to share their

thoughts and ideas.

? Section 2: Designing a Sustainable Energy System (20 minutes)

e Provide students with a set of criteria for designing a sustainable energy system, including energy
efficiency, cost-effectiveness, and environmental impact.
» Ask students to work in groups to design a sustainable energy system for a small community in

Ghana.
e Encourage students to use everyday materials, such as cardboard, straws, and clay, to build their

model sustainable energy system.
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Building a Model Sustainable Energy System

Provide students with materials to build their model sustainable energy system. Ask students to work in
groups to build their model, encouraging them to think creatively and consider the benefits and challenges
of different energy sources. Circulate around the room to provide guidance and support as needed.

Peer Review and Feedback

Ask students to present their designed sustainable energy system to the class. Encourage students to
provide constructive feedback and suggestions for improvement. Provide a rubric for peer review, including
criteria such as creativity, technical accuracy, and communication.
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Conclusion and Reflection

Summarize the key points of the lesson and ask students to reflect on what they have learned. Ask students
to think about how they can apply what they have learned to their everyday lives and to their community.
Provide opportunities for students to ask questions and seek clarification on any concepts they do not
understand.

Differentiated Activities for Mixed-Ability Groups

For students who require extra support: For students who require a challenge:
¢ Provide additional guidance and support e Provide more complex design criteria and
during the design and building process. ask students to incorporate additional
¢ Offer simplified materials and instructions energy sources into their system.
for building the model sustainable energy e Encourage students to research and present
system. on a specific sustainable energy technology,

such as solar or wind power.
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Assessment

Observe student participation and engagement during the design and building process. Review student
designs and models for technical accuracy and creativity. Evaluate student presentations and peer
feedback for communication and critical thinking skills.

Extension Activities

Ask students to research and present on a specific sustainable energy technology, such as solar or wind
power. Have students design and conduct an experiment to test the efficiency of their sustainable energy

system. Invite a guest speaker to talk to the class about sustainable energy systems and their applications
in Ghana.
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Safety Considerations

Ensure that students handle materials and equipment safely and responsibly. Provide guidance on how to
handle electrical components and avoid electrical shocks or short circuits. Encourage students to work in

well-ventilated areas and avoid using hazardous materials.

Conclusion

In conclusion, designing and building sustainable energy systems is a vital skill for 14-year-old students in
Ghana, as it prepares them for a future where energy efficiency and sustainability are crucial. Throughout
this lesson, students have learned about the importance of renewable energy sources, energy efficiency,
and sustainable practices. They have also developed essential skills in design, problem-solving, and

teamwork, which are essential for their future careers.
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Reflection Questions

¢ What strategies can | use to differentiate instruction and assessment for mixed-ability groups,
ensuring that all students are engaged and challenged?

¢ How can | provide opportunities for students to apply STEM concepts to real-world problems,
promoting critical thinking, creativity, and problem-solving skills?

¢ What resources and support systems can | put in place to encourage students to pursue careers in
sustainable energy and related fields, addressing the skills gap in Ghana's energy sector?

Next Steps

Follow-up lessons will build on the learning progressions, exploring topics such as sustainable energy and
climate change, energy efficiency and conservation, and sustainable energy and community development.
Students will apply their knowledge and skills to design and propose sustainable energy projects for rural

communities in Ghana, promoting energy access, poverty reduction, and environmental sustainability.



