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ENERGY INNOVATORS

Episode 1: Introduction to
Electric Vehicles and
Renewable Energy

7th Grade Science

Summary

This lesson introduces students to electric vehicles (EVs) and renewable energy, focusing on energy
transformation and environmental impact. Students learn how EVs convert electrical energy into kinetic
energy, reducing carbon emissions and air pollution compared to gasoline-powered vehicles. They also
explore how renewable energy sources like solar and wind power can further reduce reliance on fossil
fuels. Through activities and discussions, students gain insight into how these technologies promote
sustainability and help combat climate change.

The lesson successfully connects energy science with real-world applications, encouraging students to
think critically about how innovation can reduce environmental harm and contribute to a greener future.

Teacher Discussion Guide:

Objective

e Students will explore the role of electric vehicles (EVs) and renewable energy in reducing
pollution and environmental harm.

e Through discussions and activities, they will examine energy transformation, the impact of
human activity on the environment, and sustainable solutions for a greener future.

e Students will understand how energy is transferred and transformed in electric vehicles,
renewable energy technologies, and other systems, gaining insight into how these processes
contribute to environmental sustainability.




Key Concepts

1. Energy Transformation in EVs: Electrical energy in EV batteries converts to kinetic energy for
movement, demonstrating energy transfer.

2. Environmental Impact: EVs produce fewer carbon emissions than gasoline vehicles, reducing air
pollution and mitigating climate change.

3. Renewable Energy Technologies: Solar, wind, and other renewable resources provide
sustainable power for EVs, reducing reliance on fossil fuels.

4. Human Activity and Sustainability: While human activities can harm the environment,
innovations like EVs and renewable energy offer solutions to environmental challenges.

Key Vocabulary

Electric Vehicles (EVs): Cars powered by electricity stored in batteries.

Renewable Energy: Sustainable energy from resources like wind and solar.

Energy Transformation: The process of converting energy from one form to another (e.g.,
electrical to kinetic).

Carbon Emissions: Greenhouse gasses released into the atmosphere from human activities.
Sustainable Energy: Energy solutions that meet current needs without harming future
generations.

Pre-Video Discussion Questions:

o What types of energy are used in the cars we drive today?
Encourage students to share their knowledge of energy sources like gasoline, diesel, and
electricity. Discuss how these energy types affect the environment differently.

e What do you know about electric vehicles (EVs), and how might they be different from
gas-powered cars?
Explore students’ understanding of how EVs operate and their environmental advantages, such
as reduced emissions and quieter operation.

e What are electric vehicles, and how might they help the environment?
Discuss how EVs reduce pollution by eliminating exhaust emissions, improving air quality, and
reducing greenhouse gas contributions.

e How do electric vehicles work?
Introduce the concept of energy transformation, explaining how EVs convert battery-stored
electrical energy into kinetic energy for movement.

e What are examples of renewable energy, and why are they important for our future?
Introduce technologies like solar panels and wind turbines. Discuss how these renewable
sources provide clean energy to power EVs, reducing reliance on fossil fuels.



Activity: Exploring Energy Transformation in Electric Vehicles

Objective:
Students will understand energy transfer and transformation in EVs and renewable energy systems.

Materials:
® Access to Episode 1 video
e Chart paper or whiteboard
e Markers
® Worksheets with energy transformation diagrams (optional)

Steps:

1. Introduction
o Discuss how EVs convert electrical energy (from the battery) into kinetic energy for
movement.
o Ask: "Can you think of other examples where energy changes from one form to
another?"
2. Group Activity
o Split students into small groups.
o Provide each group with diagrams showing an EV, solar panels, and wind turbines.
o Have groups label the energy transformations in each system:
m Solar panels: Light energy - Electrical energy
m  EVs: Electrical energy = Kinetic energy
m  Wind turbines: Kinetic energy (wind) = Electrical energy
o Groups will present their diagrams and explain the energy transformations.

Extension: Investigating the Environmental Impact of Electric Vehicles

Objective:
Students will analyze how EVs reduce pollution and improve air quality by connecting energy science to
environmental impacts.

Steps:

1. Discussion of Environmental Impact
o Ask: "How do EVs impact the environment compared to gasoline-powered cars?"



o Discuss how EVs reduce carbon emissions and improve air quality by using cleaner
energy.
2. Video Reflection
o After watching Episode 1, have students write a short response or discuss in groups:
m  "What are the biggest benefits of EVs for reducing environmental harm?"
m  "How does energy transformation make EVs better for the environment?"
3. Optional Extension Activity
o Students create a poster or infographic illustrating how EVs and renewable energy
technologies work together to benefit the environment.

Post-Video Discussion Questions

1. What are the biggest benefits of electric vehicles (EVs) for reducing environmental harm?

Answer: Electric vehicles reduce pollution by eliminating exhaust emissions, helping to improve
air quality. As the interview mentioned, "electric vehicles help make transportation more clean
since there are no carbon emissions." While there is still work to be done in cleaning up the
electricity production for charging EVs, it is "a lot easier than cleaning up every car that's on the
street." Therefore, the environmental impact of EVs is significantly lower than that of
gas-powered vehicles.

2. How does energy transformation make EVs better for the environment?

Answer: In an EV, energy transformation occurs when electrical energy from the battery is
converted into kinetic energy for movement. This process doesn't involve the carbon emissions
associated with the combustion of fossil fuels, making it a cleaner transportation option. As
noted in the interview, "in the running of electric vehicles, there is no real carbon impact," and
the energy used to charge the batteries can be further decarbonized, creating a more
sustainable energy system overall.

3. How does the energy used in electric vehicles (EVs) differ from that used in gasoline-powered
vehicles?

Answer: Electric vehicles rely on electrical energy stored in batteries, which is transformed into
kinetic energy for movement. In contrast, gasoline-powered vehicles use energy from fossil fuels,
which release carbon emissions when burned. As the interview highlights, "gas vehicles are
always going to be very carbon intensive because fossil fuels are," while EVs offer the potential
for cleaner energy sources, especially as renewable energy technology continues to develop.

4. What role do renewable energy sources play in making electric vehicles more sustainable?



Answer: Renewable energy sources like solar and wind power can provide the electricity needed
to charge electric vehicles, reducing dependence on fossil fuels. As the interview states, the shift
to EVs can "decarbonize the energy that is created to charge," helping to create a more
sustainable transportation system. This aligns with the lesson's key concept of how renewable
energy can help power EVs and contribute to a greener future.

How might the widespread adoption of EVs change urban environments in the future?

Answer: As more vehicles convert to electric, the way cities are designed may change. For
instance, gas stations, which are currently centralized, may no longer be necessary. Instead,
charging stations could be placed in various convenient locations, such as outside restaurants or
shopping centers. The interview notes that, "urban centers will look different," with charging
options becoming more integrated into daily life, making EVs more accessible and convenient for
people.

What are some ways students can learn more about electric vehicles (EVs) and get involved in
the conversation about sustainable transportation?

Answer: The interview suggests that students can participate in local science education events,
such as sustainability summits or community science days, to learn about electric vehicles and
sustainability. These events, like those held in Northeast Ohio, provide opportunities for students
to engage with EV technology and become part of the growing movement toward sustainable
transportation. "High schools and middle schools should look for opportunities to engage in
these events," as it helps to foster knowledge and interest in these crucial environmental issues.






