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L Charging Forward: Electric Vehicle Debates
7] |gﬂ|'|'e d What do we need to consider as a society as
electric vehicles gain traction?

Lesson Overview Career Highlight

Students will present scientific arguments on various Environmental Lawyer
topics related to electric vehicles in the form of debates

with the goal of becoming more aware of some of the

issues related to the adoption of electric vehicles.

STEM Course Connections 21st Century SKkills CTE Alignment
Communication Environmental Engineering
High School Earth/Environmental Collaboration

Science

Engineering Activity
Science and Students will research a scientific argument and present it in a debate.
Engineering
Practice #4 & 5

Student Handout
Device with internet access

Essential Questions

1. What hurdles, challenges, and misconceptions does our society need to address as electric vehicles
become more prevalent?

2. Considering the pros and cons of these dilemmas, what are potential resolutions?

3. How can scientific argumentation help us become more aware of scientific developments?

Engage (10 mins)

1. Play PBS Newshour’s “Why Electric Cars Aren’t All Over the Place” video segment.
2. Have students respond to the following questions in their student handout:
a. What are three concerns that the interviewer, William Brangham, brings up regarding electric
vehicles?
b. Pick one of the three concerns that you shared. What is the dilemma? How can it be overcome?
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Explore (10 mins)

1. Introduce Debate

a. Why debate? Explain how in science there are many different perspectives on the same dilemma;
whether it is because they are different stakeholders, have different pieces of data in front of
them, or interpret the data differently, developments in science require dialogue and scientific
debate.

b. Skills needed to debate? Understanding and application of scientific concept, collection and
analysis of evidence, awareness and openness to alternative explanations, clear and persuasive
communication of ideas

c. How to debate? The debate format that will be used for our electric vehicle debates is:

i.  Introductory Statements (2 min)
ii.  Main Arguments (6 min)
iii.  Rebuttal (4 min)
iv..  Closing Statements (2 min)
d. Who will debate?
i.  Debate teams will be composed of 3 - 6 classmates.
ii.  Everyone will participate in at least one component of the debate
iii. ~ Explain how you will set up the debate teams. Will students pick which topic they feel
passionate about? Will students pick which side they will debate (for/against)

Explain ( 35 mins)
1. Model Debate Process
a. Using the first concern mentioned in the interview, carbon emissions, model for the class the
research steps:
i.  Define the issue
ii.  Determine the stakeholders
iii.  Identify the pros and cons
iv.  Brainstorm potential resolutions
b. Walk through the debate procedure
This can be done by asking for students to participate in the modeling process as mock debaters if
it is helpful or simply walking through as a whole class
i.  Opening Statement: For Electric Vehicles (2 min)
ii.  Opening Statement: Against Electric Vehicles (2 min)
iii. ~ Main Arguments: For Electric Vehicles (6 min)
iv.  Main Arguments: Against Electric Vehicles (6 min)
v.  Rebuttal: For Electric Vehicles (4 min)
vi.  Rebuttal: Against Electric Vehicles (4 min)
vii.  Closing Statements: For Electric Vehicles (2 min)
viii.  Closing Statements: Against Electric Vehicles (2 min)
c. Debrief Debate Process
i.  Field clarification questions from class about debate format and process
ii.  Explain that they will now complete these steps for their assigned debate topic

Elaborate (45 mins)

1. Establish Debate Teams
a. Share with students the electric vehicle debate topics (see table in student handout)
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Topic What is the conflict?

Equitable Access For lower income households, how will they have the tools to adapt to EVs?

How are EV batteries recycled? What regulations need to be in place? Who is

Recycli f EV batteri
eeycimg o arteries responsible for this process?

How do we mine? (pollution info)

Mining for battery materials
ning Y ' Worker safety regulations

Will there be enough resources to keep creating EV batteries? How does this

Resource depletion . .
impact our environment?

What countries have these minerals? How are they being

Mineral assets
protected/supported?

b. Ifassigning topic/side randomly: assign students to teams of 3-6 and give them their topic/side.
c. Ifallowing students to select topic: give them time to browse the debate topics and make
selection
2. Debate Topic Research
Using the student handout as a guide, students will research their debate topic and record their
information in the student handout.
During this process, they should define the issue, determine the stakeholders, identify the pros and cons,
and brainstorm potential resolutions.

3. Plan Debate Argument
a. Intheir debate teams, students should plan what their introductory statement, three main

arguments, potential rebuttals, and closing will be.

b. Students should identify roles so that each person in the team is participating in one component
of the debate.

c. Students should record their plan in the student handout.

3. Practice Debate
a. Students should practice delivering their components in the allotted time frame.
b. Allow time for feedback from team and adjustment to delivery

Exploration

Evaluate ( 30 - 150 mins)

1. Debate
a. Setup: Place two tables facing one another in the center of the room for the two debating teams.
Have additional seating surrounding the tables for audience members. Have a timer displayed so
that it is visible to both teams (projected on board).
b. Welcome. Invite teams to sit at tables. Invite the rest of class to find seats in the audience. Review
the debate rules (all team members must speak, speak only for allotted time, only speak when it is
your turn/no interruptions, keep respectful tone)
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c. Start debate with opening statements from both sides (for and then against), followed by main
arguments (for and then against), rebuttals (for and then against), and finish with closing
statements (for and then against).

2. Debrief
After individual debates, or after all debates have concluded, hold a debrief session for students to reflect
on:

a. Whatis your current opinion about the hurdles, challenges, and misconceptions surrounding
electric vehicles? What are the pros and cons of these?
b. How has this debate process impacted your awareness and/or confidence of the topics?

How was the experience different as a presenter? As an audience member?

d. Would you want to pursue a career that uses these skills? (For students that are looking for more
in depth information, here is a panel discussion hosted by Drexel University of a range of
environmental lawyers talking about what they do ... start at 7 minute mark of video through the
20 minute mark)

o

Extend (optional)
1. Position Paper
Now that students have debated, they can write a position paper on their assigned topic where they can
choose which side to support. The paper should follow a similar structure to the debate. Here is a
suggested position paper format:
a. Introduction
i.  Hook
ii.  Define issue
iii.  Position (for/against)
b. Counterargument
i.  State opposing view
ii.  Provide evidence for opposing view
c. Argument - Reason 1
i.  State first reason
ii.  Provide evidence
d. Argument - Reason 2
i.  State second reason
ii.  Provide evidence
e. Argument - Reason 3
i.  State third reason
ii.  Provide evidence
f. Conclusion
i.  Restate position
ii. ~ Summarize three main reasons to support
iii.  Final thoughts

CA NGSS Standards
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e HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative criteria and
constraints for solutions that account for societal needs and wants.

e HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and
trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics, as well
as possible social, cultural, and environmental impacts.

e HS-ESS3-2. Evaluate competing design solutions for developing, managing, and utilizing energy and
mineral resources based on cost-benefit ratios.

e HS-ESS3-4. Evaluate or refine a technological solution that reduces impacts of human activities on natural
systems.

CTE Alignment

e D2.3 Choose between alternate solutions in solving a problem and be able to justify choices in
determining a solution.

e D2.4 Understand the process of developing multiple details into a single solution.

e D2.5 Translate word problems into mathematical statements when appropriate.

e D12.3 Compare costs of alternate/renewable energy sources, systems, and appliances and traditional
energy sources, systems, and appliances.
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