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[image: Formula Electric Racing Car]How to use this module:
These modules are designed to build upon each other, culminating in a final activity. Resources like handouts, assessments, and web links are provided, but you are encouraged to find additional materials. Example curriculum alignments for Ohio Learning Standards and NGSS are included; use the provided links to explore and select the most relevant standards for your needs.

Some modules may require equipment purchases. Recommendations are provided, but these are not endorsements. Conduct your own research before purchasing or using any external resources. 




[bookmark: _Hlk206145900]LIABILITY RELEASE: This curriculum is provided "as is," without warranties. Partnership for Innovation in Education (PIE) is not liable for any damage arising from its use, including equipment purchases or reliance on external resources.MODULE 1: 
INTRODUCTION TO ELECTRIC VEHICLES
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MODULE 1 OVERVIEW 
This module introduces the fundamentals of electric vehicles (EVs) and their increasing significance in modern transportation.  
· Students will virtually design and build simple circuits using an online simulation to better understand the basic components of EVs.
· Students will explore the definition and classification of EVs, including Battery Electric Vehicles (BEVs), Plug-in Hybrid Electric Vehicles (PHEVs), and Hybrid Electric Vehicles (HEVs).  
· The module will also examine the historical development of EVs and analyze the associated benefits and challenges of their adoption.  Learning will occur through lectures and discussions, a research project focused on the history and evolution of EVs, and a culminating knowledge check.  
· Upon completion of this module, students will possess a foundational understanding of EV technology and their role in the future of transportation.   
· Module will briefly connect to broader concepts or real-world applications.
MAIN LEARNING OBJECTIVES
· Students will be able to understand the basics of electric vehicles and the importance of EVs in modern transportation. 
· Students will be able to analyze the historical evolution of electric vehicle technology, identifying key innovations, challenges, and socio-economic factors influencing their development and adoption. 
· Students will be able to evaluate the benefits and challenges of electric vehicles in the context of modern transportation, applying their understanding of EV technology to design solutions and critically assessing the feasibility of widespread EV adoption.



CURRICULUM ALIGNMENT
Ohio Learning Standards
· PS.EW.2: Transfer and transformation of energy (including work) 
· P.EM.6: Electromagnetic interactions
· RI.11-12.7 Integrate and evaluate multiple sources of information presented in different media or formats
· RI.9-10.9 Analyze seminal U.S. documents of historical and literary significance
· Contemporary World Issues: Civic Participation and Skills
· Ohio Technology Standards:
· [bookmark: _Hlk206147215]Empowered Learner: 9-12.KC.3.a.
· Digital Citizen: 9-12.DC.2.c.
· Knowledge Constructor: 9-12.KC.3.c
· Innovative Designer: 9-12.ID.4.d.
· Computational Thinker: 9-12.CT.5.c.
· Creative Communicator: 9-12.CT.5.c.
· Global Collaborator: 9-12.GC.7.c.
NGSS Standards 
· HS-PS2-6: Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials.  
· HS-ETS1-1: Analyze a major global challenge, specify qualitative and quantitative criteria and constraints for solutions that account for societal needs and wants.
· HS-ESS3-1: Construct an explanation based on evidence for how the availability of natural resources, occurrence of natural hazards, and changes in climate have influenced human activity.




Career Connections

Below are some resources and information relevant to careers pertaining to the curriculum in this module. 
Website: Ohio Projects are Building an Electric Vehicle Future | JobsOhio
Video: Welcome to Ohio
Video: Career Close-Up: Electric Vehicle Technician
Electrical Engineer
Designing and developing EV batteries, motors, and power electronics.   
Creating and improving charging infrastructure.   
Working on vehicle control systems and software.
Automotive Technology:
Specializing in EV maintenance and repair.   
Working on the assembly and manufacturing of EVs.
Conducting vehicle testing and diagnostics.   
Transportation Planning:
Developing policies and strategies for EV adoption.   
Designing urban infrastructure to support EVs.
Analyzing the environmental impact of transportation.
Policy and Government:
Working on regulations and incentives related to EVs.
Advising on sustainable transportation policies.
Software Engineering:
Developing software for EV control systems, navigation, and charging.   
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Designing user interfaces for EV infotainment systems
LESSON OVERVIEW – DAY 1: EV Adoption Challenges & Solutions – Research
Electric vehicles offer benefits, but also present challenges. To explore this complex issue, students will be conducting research on a particular aspect. Divide the class into teams, each tasked with identifying and researching a specific challenge related to the widespread adoption of electric vehicles. They will then begin brainstorming potential solutions to these challenges. 
*Please review all resource links and appendix resources prior to starting lesson activity.

	Lesson Learning Objectives
	Lesson Resources

	Students will be able to analyze the benefits and challenges of widespread electric vehicle adoption.
Students will be able to research potential solutions to complex problems.
	Website: US Department of Energy Alternative Fuels Data Center (AFDC)
Website: UCSUSA.org: What are Electric Cars
Website: The International Energy Agency (IEA)
Website: NRDC: Electric vs. Gas Cars

	Lesson Time
	Lesson Materials

	45-minutes
	Access to computers/tablets for research
Whiteboard or projector
Prepared list of research resources (websites, articles, videos) related to EVs
Solution Proposal guidelines (appendix)



Lesson Introduction
Electric vehicles hold significant promises, but their widespread adoption faces real-world hurdles. To effectively navigate these challenges, we need to understand them thoroughly and develop innovative solutions. Today, we'll be working in teams to identify and research specific obstacles to EV adoption and begin exploring potential solutions. This research will form the basis of your solution proposals, which you will develop and present tomorrow.



Lesson Activity/Presentation 
Today's lesson focuses on the practical challenges of transitioning to electric vehicles. We will begin with a brief overview of the importance of EVs, and the complexities involved in their widespread adoption. 
The class will then be divided into teams, and each team will be assigned or will choose a specific challenge related to EV adoption to focus on. Potential challenges could include: 
Developing sufficient charging infrastructure (urban vs. rural).
Addressing the initial cost of EVs for consumers.
Improving battery technology (range, charging time, lifespan, recycling).
Ensuring the electricity grid can handle increased demand and is powered by sustainable sources.
Managing the environmental impact of battery production and disposal.
Addressing potential job displacement in the traditional automotive industry.
Your team will be given dedicated time to research your assigned challenge, utilizing provided resources and guided to credible external sources. Your team will gather evidence to understand the scope of the challenge, its impacts, and any existing or proposed solutions. 
Finally, each team will collaborate to brainstorm initial ideas for potential solutions to the challenge they are researching. This will involve discussing different approaches, considering feasibility, and identifying areas for further investigation.
Be sure to keep track of all resources as you may need them for work cited submission as well as exhibits to support your argument.
Day 1: Research and Preparation (45 minutes)
Introduction (5 minutes): In a high-level overview, briefly review the basics of electric vehicles and their importance. Introduce the concept of researching a particular issue in regard to EV technology.
Team Formation and Position Assignment (10 minutes): Divide the class into teams: 
Developing sufficient charging infrastructure (urban vs. rural).
Addressing the initial cost of EVs for consumers.
Improving battery technology (range, charging time, lifespan, recycling).
Ensuring the electricity grid can handle increased demand and is powered by sustainable sources.
Managing the environmental impact of battery production and disposal.
Addressing potential job displacement in the traditional automotive industry.
Research Time (25 minutes): Provide students with class time to research their assigned position. Offer a prepared list of resources, (some provided), or guide them to credible sources. Encourage them to gather evidence and develop evidence related to their group topic.
*Advise all students to keep all handouts, notes, and materials organized for work cited and exhibits for day 2.




LESSON OVERVIEW – DAY 2: EV Adoption Challenges and Solutions - Proposals 
Building on their research from Day 1, student teams will develop detailed proposals outlining potential solutions to their assigned EV adoption challenge. They will then present their proposals to the class. 


	Lesson Learning Objectives
	Lesson Resources

	Students will be able to develop and articulate well-reasoned proposals to address specific challenges.
Students will be able to present their ideas clearly and persuasively.
	Website: The OWL Purdue: Proposal Writing and Template

	Lesson Time
	Lesson Materials

	45- Minutes
	Access to computers/tablets
Solution Proposals guidelines (appendix)
Presentation tools (projector, presentation software, etc.)
Proposal Presentation Grading Rubric (appendix)



Lesson Introduction
Yesterday, we identified and began researching key challenges to the widespread adoption of electric vehicles. Today, we will build on that foundation by developing detailed proposals outlining potential solutions to these challenges. Your team will synthesize your research, refine your ideas, and prepare a presentation to share your proposed solution with the class. The goal is to think critically and creatively about how we can overcome these obstacles and facilitate a smoother transition to electric mobility.


Lesson Activity/Presentation 
Proposal Development (30 minutes): Teams will work collaboratively to develop their solution proposals. 
This will involve: 
Clearly defining the challenge you are addressing.
Describing your proposed solution in detail.
Explaining how your group’s solution would address the identified challenge.
Considering potential benefits, drawbacks, and implementation strategies for your solution.
Referencing your research to support the feasibility and effectiveness of their proposal.
Preparing a brief presentation (oral or visual) to share your group’s proposal with the class.
Solution Proposal Presentations (15 minutes): Each team will present their solution proposal to the class. Encourage clear and concise presentations, focusing on the key aspects of their proposal and the evidence supporting it. 
Brief Q&A (Optional): Time permitting, allow for a brief question and answer session after each presentation. 

LESSON OVERVIEW – Day 3: Historical Timeline of Electric Vehicles 
This is day one of two which introduces students to the historical trajectory of electric vehicles (EVs), beginning with an engaging overview of contemporary EV popularity and a brief acknowledgment of the technology's historical roots. Students then explore a curated timeline of key EV milestones, analyzing periods of innovation, fluctuating popularity, and significant technological advancements. 

	Lesson Learning Objectives
	Lesson Resources

	Students will be able to find and understand basic information about the history of electric vehicles.
Students will be able to create a simple timeline showing the important events in EV history.
	Video: History of Electric Vehicles
Website: Electric Vehicle Facts

	Lesson Time
	Lesson Materials

	45 – 50 minutes
	Computers/Tablets
Writing Utensils/Notebooks
Timeline Handout (appendix)
Timeline Grading Rubric (appendix)



Lesson Introduction
Today, we're examining the history of electric vehicles. We'll begin by establishing the context of their current popularity and then move to explore a timeline of key developments. This timeline will include the origins of EVs, periods of varying popularity, and the technological advancements that have shaped them. You'll then create your own timelines, highlighting significant events. Finally, we'll discuss these timelines, focusing on the factors that have influenced EV development and considering future trends. 

Lesson Activity/Presentation 

Introduction: (15 minutes)
Class discussion about questions: What's the Big Deal with EVs? Did you know that Electric Vehicles aren’t that new?  Let’s watch a video to find out more. 
Show: History of Electric Vehicles video
Follow-up Discussion Questions: 
· Early EVs: When were they invented? What were they like?
· Times of Change: Were there times when EVs were more popular or less popular? Why?
· Big Improvements: What are some of the biggest changes that have made EVs better?

Exploring the EV Timeline: (20 minutes) 
You will be researching the history of electric vehicles (EVs) and putting them together on a timeline.  You will use the timeline handout you have been given that shows key events you will need to research and include on your final timeline presentation.
Discuss Timeline handout.
Allow the rest of class time for research. 


LESSON OVERVIEW History of EVs – Day 4: Timeline Presentations
Today students will complete construction of personalized timelines, visually representing these historical events and identifying pivotal moments. Students may construct timelines in any form that fits instructional style (digital, register tape, etc.) 

Concluding the session, students present their timelines, and a class discussion on the historical factors driving current EV adoption and speculating on the future evolution of the technology. 

	Lesson Learning Objectives
	Lesson Resources

	Students will be able to talk about how EVs have changed over time and why that matters.
Students will analyze and discuss the historical factors influencing current EV adoption.
	Video: History of Electric Vehicles
Website: Electric Vehicle Facts
Various web based and paper-based resources

	Lesson Time
	Lesson Materials

	45 – minutes
	Writing Utensils
Timeline handout (appendix)
Timeline Grading Rubric (appendix)
Computers/ tablets



Lesson Introduction
Today, you'll finish making your timelines. These timelines will show important events from the past, and you'll point out the key moments. You can make your timeline however you want, like on a computer or a long strip of paper. At the end of class, you'll show your timelines to everyone. We'll talk about what happened in history that's making electric cars popular now, and we'll guess what might happen with this technology in the future. 

Lesson Activity 
Complete information on timelines (10 minutes)
Class timeline presentations (25 minutes)
Grade presentations based on Grading Rubric criteria or have students self-evaluate. (appendix)
Class discussion (10 minutes)

Lesson Overview – Day 5: Electric Vehicles & Cost-Benefit Analysis 
This lesson aims to equip 9th-grade students with the practical skill of cost-benefit analysis through the relevant and engaging context of electric vehicles. We'll begin by reviewing the core principles of cost-benefit analysis and discussing the current surge in EV popularity, sparking student interest. The primary activity involves students researching and completing a structured cost-benefit analysis comparing a specific EV model to a comparable gasoline vehicle. This analysis will delve into various financial aspects, including initial purchase price, operating costs, and long-term expenses, alongside environmental impact considerations. By utilizing the provided template and reliable research methods, students will develop critical thinking and data analysis skills. The lesson will culminate in a discussion where students share their findings, address research challenges, and draw informed conclusions about the economic and environmental viability of EVs, fostering a deeper understanding of sustainable technology. 

Differentiation: Provide EV and gas vehicle comparison models ahead of time.

	Lesson Learning Objectives
	Lesson Resources

	Students will be able to conduct a cost-benefit analysis comparing electric vehicles (EVs) and gasoline-powered vehicles (GVs).
Students will be able to identify and analyze the economic and environmental implications of EV adoption.
	Video: Are EVs Really Better for the Environment?
Research Links:
U.S. Department of Energy: Batteries, Charging, and Electric Vehicles
Consumer Reports EV Fact Sheet

	Lesson Time
	Lesson Materials

	45 – 90 minutes
(Depending on class time and structure)
	Computers/Tablets with internet access (for research)
Spreadsheet software (Google Sheets, Microsoft Excel) or paper and calculators
Whiteboard or projector
Markers/Pens
Handout: Cost-Benefit Analysis Template (appendix)
Optional: EV brochures



Lesson Introduction:
Have you ever wondered if switching to an electric car is really worth it? Today, we're diving into a crucial skill called cost-benefit analysis to figure that out. Basically, we'll weigh the pros and cons, especially when comparing electric vehicles (EVs) to traditional gasoline vehicles (GVs). You've probably noticed more EVs on the road lately, and we'll explore why they're becoming so popular. Our main task will be to see if EVs are better for our wallets and the environment. We'll look at everything from how much the cars cost upfront, to how much it costs to keep them running, and even how they impact our planet. Get ready to dig into real numbers and make informed decisions about the future of driving!

Lesson Activity:
Introduction (5-15 minutes): 
Show video: Are EVs Really Better for the Environment?
Review the concept of cost-benefit analysis.
Discuss the growing popularity of EVs and the factors driving this trend.
Briefly discuss the various factors that will be analyzed: purchase price, fuel/energy costs, maintenance, insurance, and environmental impact.
Cost-Benefit Analysis Explanation (10-20 minutes): 
Explain the provided Cost-Benefit Analysis Template (appendix).
Discuss how to research and gather data for each category.
Highlight the importance of using reliable sources and considering long-term costs.
Group/Individual Work (30-50 minutes): 
Divide students into small groups (3-4 students) or allow them to work individually.
Provide the Cost-Benefit Analysis handout.
Instruct students to research and complete the analysis, comparing a specific EV model with a comparable GV model.
Follow-up Discussion (10-15 minutes): 
Briefly share initial findings and observations.
Discuss any data that was hard to find, or that was surprising.


Grading Rubric: EV Proposals

	Category
	Excellent 
(4 Points)
	Good 
(3 points)
	Fair 
(2 Points)
	Needs Improvement 
(1 Point)

	Problem Identification (25%)
	Clearly and thoroughly identifies a significant and well-defined challenge related to EV adoption. Demonstrates a strong understanding of the problem's scope and impact, supported by research.
	Identifies a relevant challenge related to EV adoption. Demonstrates a good understanding of the problem, with some supporting research.
	Identifies a challenge related to EV adoption, but the problem may be somewhat unclear, too broad, or lack sufficient supporting research.
	Identifies a vague or irrelevant challenge related to EV adoption. Demonstrates limited understanding of the problem and lacks supporting research.

	Proposed Solution 
(25%)
	Presents a clear, well-reasoned, and innovative solution that directly addresses the identified challenge. The solution is feasible and well-justified.
	Presents a solution that addresses the identified challenge. The solution is generally clear and feasible, with some justification.
	Presents a solution that is somewhat related to the challenge but may be unclear, lack feasibility, or have limited justification.
	Presents a solution that is unclear, impractical, or does not effectively address the identified challenge. Lacks justification.

	Evidence & Support 
(25%)
	Effectively uses relevant and credible evidence from research to support the identification of the problem and the viability of the proposed solution. Demonstrates strong analytical skills.
	Uses relevant evidence from research to support the identification of the problem and the proposed solution. Demonstrates good analytical skills.
	Uses some evidence, but it may be limited, not always relevant, or not effectively used to support claims. Analytical skills are developing.
	Uses little to no relevant evidence. Claims are unsupported or contradict available information. Demonstrates limited analytical skills.

	Feasibility & Impact 
(15%)
	Thoroughly considers and discusses the feasibility of implementing the proposed solution, including potential benefits, drawbacks, and implementation strategies. Demonstrates insightful thinking.
	Considers and discusses the feasibility of implementing the proposed solution, including potential benefits and drawbacks. Demonstrates good thinking.
	Briefly mentions the feasibility of the solution, but the discussion of benefits, drawbacks, or implementation strategies may be limited or superficial.
	Fails to adequately consider the feasibility of the proposed solution or discuss potential benefits, drawbacks, or implementation strategies. Lacks insightful thinking.

	Presentation (10%)
*For individual and/or group grade.
	Presents information clearly, logically, and engagingly. Uses visuals effectively (if applicable). Speaks confidently and professionally.
	Presents information clearly and logically. Uses visuals adequately (if applicable). Speaks confidently.
	Presentation is somewhat unclear, disorganized, or lacks engagement. Visuals may be ineffectively used. Speaking may be hesitant.
	Presentation is unclear, disorganized, and disengaging. Visuals are ineffective or missing. Speaking is difficult to understand or lacks confidence.




Total points: _________________ / 20

Handout: Solution Proposal Guidelines
The general purpose of any proposal is to persuade the readers to do something -- whether it is to persuade a potential customer to purchase goods and/or services, or to persuade your employer to fund a project or to implement a program that you would like to launch.
Any proposal offers a plan to fill a need, and your reader will evaluate your plan according to how well your written presentation answers questions about WHAT you are proposing, HOW you plan to do it, WHEN you plan to do it, and HOW MUCH it is going to cost. To do this you must ascertain the level of knowledge that your audience possesses and take the positions of all your readers into account. You must also discern whether your readers will be members of your technical community, of your technical discourse community, or of both, and then use the appropriate materials and language to appeal to both. You might provide, for those outside of your specific area of expertise, an executive summary written in non-technical (easily accessible) language, or you might include a glossary of terms that explains technical language used in the body of the proposal, and/ or attach appendices that explain technical information in generally understood language.
The most basic composition of a proposal, as with any other written document, is simple; it needs a beginning (the Introduction), a middle (the Body of material to be presented) and an end (the Conclusion/Recommendation).
• The INTRODUCTION presents and summarizes the problem you intend to solve and your solution to that problem, including the benefits the reader/group will receive from the solution and the cost of that solution.
• The BODY of the proposal should explain the complete details of the solution: how the job will be done, broken into separate tasks; what method will be used to do it, including the equipment, material, and personnel that would be required; when the work will begin; and, when the job will be completed. It should also present a detailed cost breakdown for the entire job.
• The CONCLUSION should emphasize the benefits that the reader will realize from your solution to the problem and should urge the reader to action. It should be encouraging, confident and assertive in tone.
Proposals are informative and persuasive writing because they attempt to educate the reader and to convince that reader to do something. The goal of the writer is not only to persuade the reader to do what is being requested, but also to make the reader believe that the solution is practical and appropriate. In persuasive proposal writing, the case is built by the demonstration of logic and reason in the approach taken in the solution. Facts must lead logically and inevitably to the conclusion and/or the solution presented. Evidence should be given in a descending order of importance, beginning with the most important evidence and ending with the least important. Any questions that the reader might pose should be anticipated and answered in a way that reflects the stated position of your proposal. It is important that the writer, also, considers all sides of the argument --- providing other alternative solutions to the problem, but showing how the one chosen is superior to the others included.
*Resource provided by: Alice Reid, M. Ed. - Instructor of English and Educational Technology. 
Handout: Electric Vehicle (EV) Timeline
Student Name: _________________________ Date: _________________________ 
Instructions: Work individually or in small groups to research the following topics. Be prepared to share your findings with the class.
I. Early Electric Carriages (1830s):
Inventor Focus:
Research the work of Robert Anderson in the 1830s.
What were his contributions to early electric carriage development?
What did these early carriages look like?
Battery Limitations:
What were the limitations of early battery technology?
How did these limitations affect the practicality of early EVs?
II. Battery Innovations (1850s-1880s):
Gaston Planté (1859):
Study the development of the rechargeable lead-acid battery by Gaston Planté.
What was the significance of this invention?
Camille Faure:
Explore Camille Faure's improvements to battery technology.
How did his innovations make EVs more practical?
III. Late 19th-Century Electric Vehicles (1890s)
Rise of EVs:
Investigate the rise of electric vehicles in the late 1800s and early 1900s.
Why were they popular in urban areas?
William Morrison and Others:
Study the work of William Morrison and other inventors who helped bring electric vehicles to the United States.
What were the key features of the vehicles they built?
IV. The Rise and Fall (Early 1900s)
The Golden Age:
Explore the period around 1900 when electric vehicles were prominent.
What were their advantages over early gasoline-powered cars (quiet operation, no fumes)?
The Impact of the Internal Combustion Engine:
Research the development of the mass-produced Ford Model T and the rise of affordable gasoline-powered cars.
Learn how improvements in gasoline technology and infrastructure led to the decline of EVs.
What impact did the invention of the electric starter have on the gasoline powered vehicle?
V. The Reemergence (20th and 21st Centuries)
Mid-to-Late 20th Century:
Study the periods of renewed interest in EVs due to factors like oil crises and environmental concerns.
Research the General Motors EV1.
21st-Century Advancements:
Investigate the development of modern lithium-ion batteries and their impact on EV range and performance.
Study the rise of companies like Tesla and Rivian, and their role in popularizing EVs.
Look into the rise of other EV manufacturers, and the increase of infrastructure to support the EV industry.
Research the increase of government regulation, and incentives, that are focused on the EV market.
Discussion Points:
What were the key factors that influenced the popularity and decline of early EVs?
How have technological advancements shaped the modern EV industry?
What current challenges does the EV industry face?
What future changes do you see for the EV industry?
Handout: Electric Vehicle (EV) Timeline

	Category
	Excellent (4 Points)
	Good (3 points)
	Fair (2 Points)
	Needs Improvement (1 Point)

	Research & Accuracy (25%)
	You did a lot of research and understand the history of electric vehicles. Your timeline shows accurate events with strong evidence.
	You did good research and understand the history well. Your timeline shows mostly accurate events with some evidence.
	You did some research, but some events might be missing or inaccurate. You have limited evidence.
	You did little research, and your timeline has many missing or inaccurate events. You have almost no evidence.

	Clear Timeline & Explanations (25%)
	Your timeline is easy to understand and well-organized. You clearly explain why each event is important.
	Your timeline is mostly easy to understand. You explain most of the important events.
	Your timeline is a bit confusing. You try to explain events, but it's not always clear.
	Your timeline is hard to understand. You don't explain the events well.

	Presentation Skills 
(25%)
	You speak clearly and confidently. You keep the class interested and use good body language.
	You speak clearly most of the time. You keep the class interested for the most part.
	You're a bit hesitant or unclear when speaking. You have trouble keeping the class interested.
	You're very unclear and disorganized. You struggled to keep the class engaged.

	Key moments & Future Ideas (15%)
	You clearly point out the most important moments in EV history. You give thoughtful ideas about the future of EVs.
	You point out some important moments. You give some ideas about the future of EVs.
	You try to point out important moments, but it's not always clear. Your future ideas are weak.
	You don't point out important moments well. You have few or no future ideas.

	Respectful Engagement (10%)
*For individual and/or group grade.
	Participates actively and respectfully in the debate. Listens attentively and engages in constructive dialogue.
	Participates actively and respectfully most of the time. Listens attentively and engages in dialogue.
	Participation is inconsistent or occasionally disrespectful. Listening attentively and engaging in dialogue may be limited.
	Participation is minimal or disrespectful. Does not listen attentively or engage in constructive dialogue.




Total Score: _________________ / 20

Handout: Electric Vehicle (EV) Cost-Benefit Analysis
Student Name: _________________________ Date: _________________________ 
Vehicle Comparison:
EV Model: _________________________
Gasoline Vehicle Model (Comparable Size/Type): _________________________
I. Cost Analysis
A. Initial Purchase Costs:
EV Purchase Price: $_________________________
Gasoline Vehicle Purchase Price: $_________________________
EV Federal/State Incentives/Tax Credits: -$_________________________
Gasoline Vehicle Rebates/Incentives: -$_________________________
Home Charging Station Installation (if applicable): $_________________________
Other Initial Costs (e.g., specific features): $_________________________
Total Initial Cost for EV: $_________________________
Total Initial Cost for Gasoline Vehicle: $_________________________
B. Operating Costs (Annual Estimates):
Electricity Costs (per year): $_________________________ 
(Calculated based on local electricity rates and estimated mileage)
Gasoline Costs (per year): $_________________________ 
(Calculated based on local gas prices and estimated mileage)
EV Maintenance Costs (per year): $_________________________
Gasoline Vehicle Maintenance Costs (per year): $_________________________
EV Insurance Costs (per year): $_________________________
Gasoline Vehicle Insurance cost (per year): $_________________________
Tire Costs (per year): $_________________________
Other operating costs (per year): $_________________________
Total Annual Operating Cost for EV: $_________________________
Total Annual Operating Cost for Gasoline Vehicle: $_________________________
C. Long-Term Costs (5-Year Estimate):
Total EV Costs (Initial + 5 Years Operating): $_________________________
Total Gasoline Vehicle Costs (Initial + 5 Years Operating): $_________________________
Estimated EV resale value after 5 years: $_________________________
Estimated Gasoline vehicle resale value after 5 years: $_________________________
II. Benefit Analysis
A. Environmental Benefits:
Estimated Reduction in Greenhouse Gas Emissions (compared to gasoline vehicle): _________________________ 
(Cite source for emissions data)
Air Quality Improvements: _________________________ 
Describe the local air quality benefits.
Reduced noise pollution: Describe the reduced noise pollution.
B. Other Benefits:
Government Incentives/Tax Credits: _________________________
Potential Fuel Savings: _________________________
Reduced Maintenance: _________________________
Driving Experience (e.g., smoother acceleration): _________________________
Home charging convenience.
Increased technological features.
III. Summary and Conclusion
Summarize the key cost differences between the EV and the gasoline vehicle.
Summarize the key benefits of the EV.
Overall Conclusion: Is the EV a cost-effective choice? Explain your reasoning.
What other factors influenced your decision?
IV. Sources:
List all sources used for data and information.

Tips for Students:
Use Reliable Sources: Cite government websites (DOE, EPA), reputable organizations (AAA, Consumer Reports), and academic studies.
Local Data: Use local electricity and gasoline prices for accurate cost estimates.
Consider Variables: Factors like driving habits and location can impact costs.
Be Objective: Present both the costs and benefits fairly.

Additional Considerations:
Charging infrastructure availability in your area.
The range of the EV and how it suits your driving needs.
Future advancements in EV technology.
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