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OBJECTIVE

The City of Richmond is excited to introduce the Richmond EVie Lesson
Toolkit (RELT), a comprehensive digital teaching package designed for
Kindergarten to Grade 12 students. This program was conceived after the
City received a grant from the Emotive Community Outreach Incentive
Program to promote electric vehicle (EV) awareness and spark creativity and
innovation among youth.
To create this lesson toolkit, the City partnered with the following
organizations:
• Richmond Electric Vehicle Ambassadors (REVAs) – youth from our
Green Ambassadors who helped with EV outreach
• Plug-In Richmond
• Plug In BC
• Emotive
The REVAs donated over 350 hours to help create this toolkit.
We hope this toolkit can equip you with some skills to talk about EVs. There
are many portions of this guide that you can choose to omit or alter to fit
your class. We acknowledge all teachers and classrooms are different, so the
main purpose of this plan is to provide you with some basic knowledge and
resources that may help you create lessons.
This toolkit centers on hands-on learning approaches along with some
discussion periods. With the use of videos, we hope these lessons can help
students become educated consumers and understand how they play an
essential role in BC’s goal to reach net-zero-emissions by 2050. To do this,
the BC government is enacting legislation that will mandate all vehicles sold
after 2040 be zero-emission rides.
Each lesson should take around 30 to 90 minutes depending on your class
and if you choose to do the activities provided. There are many parts that
can be adapted to fit your teaching style.
We have also provided a Grade 8 to 12 slide deck, which was primarily
created for secondary students, you can reference for more information.
Within this toolkit, we have included videos and activity ideas to engage
students in active learning, which connect to the core competencies in the
BC curriculum.
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What is EVie’s favourite
fish?
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1. INTRODUCTION

The following is a discussion idea. For more information, visit the lesson
plan for secondary students.
The topic of electric vehicles (EVs) will be relatively new for many students,
so we suggest starting off the lesson with discussions to help engage
students in active learning.

Discussion Idea

Open the class with a discussion about different transportation methods.
You could ask your students to write their ideas on a whiteboard, draw the
methods they use on a daily basis, etc.
From this discussion, we hope your students can understand there are
continual developments that change the way we use transportation, such as
cars, motorcycles, buses, electric scooters, e-bikes, and hover boards.
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2. INTRODUCTORY VIDEO

This light-hearted video can be used to help create a discussion about
electric vehicle (EVs). Begin by asking your students what new technology
they observed in the video, and help them brainstorm ideas how cars seen in
the video differ from the typical gasoline-powered car.
The video can be found at https://vimeo.com/536454214.

Things to Note
This video was created by the City of Richmond's Electric Vehicle Ambassador
(REVA) team and can be used to highlight various ideas.

It looks just like a normal car

EVs can look just like a normal car, so it may be hard to tell
them apart.

They are quiet

Because they don't have engines, EVs are so quiet that
manufacturers are now required to install a warning sound
device to protect pedestrians.

They run on electricity
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3. WHAT IS AN EV?

An electric vehicle (EV) is different from a typical car because it is powered by
an electric motor. That means these vehicles don't require gasoline and they
are charged when plugged into an outlet, just like a cell phone. An EV
requires fewer parts than a traditional gasoline-powered car, meaning less
maintenance is needed. EVs are beneficial because almost all electricity in BC
is generated from clean and renewable sources.

Discussions
Topic 1: BC will switch to 100% electric-vehicle sales by 2040
Begin a discussion with students regarding why the government is
implementing this regulation. Ask them if they think this change is important,
and why or why not. This can be tied into a conversation about climate
change, and how collective action is needed to combat it. Furthermore,
students can discuss whether or not creating legislation that promotes
reducing greenhouse gas (GHG) emissions can help create a sustainable
future.
Topic 2: What are some things you charge at home?
Discuss with students about what happens when you charge your device. In
particular, explain how the electricity charges the battery in these devices,
which allows them to be used even when unplugged. It may be helpful to talk
about what electricity is first (e.g. electricity is energy for devices. Just like
how we eat food to gain energy to play, devices need electricity to light up
and run).
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4. VIDEO: CLIMATE CHANGE
Video 1 focuses on climate change and describes both the effects and
importance of reducing greenhouse gas (GHG) emissions. Students should
begin to understand that human actions cause increases in global
temperatures. After watching Video 2, students should be able to come up
with some ideas on how they can reduce their own GHG emissions.
Video 1
“Climate Change (Explained By A Kid)” from Rappler
https://youtu.be/NjvnAg6k20I
Video 2 (Intermediate)
“What Are Carbon Footprints” from FuseSchool – Global Education
https://youtu.be/Dwkh46MZuIc

Things to Note
GHGs are vital for life

Without GHGs, the earth would be too cold for anything to live
on it. The issue we are facing right now is that there is too
much being released.

Climate change is caused by humans

The climate changes naturally, but due to human activities,
the increase in GHG emissions has caused the earth's
temperature to increase faster than any time in history.

We must take action to reduce emissions

Every action taken to decrease GHG pollution counts towards
creating a more sustainable and happier future.
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Discussions
Topic 1: The 3Rs (Reduce, Reuse and Recycle)
Ask students if they know what the 3Rs are and if they know why they should
do it. This should help students grasp the urgency of the current climate crisis
and brainstorm other actions they can take to help reduce their greenhouse
gas (GHG) emissions. Moreover, this can tie into a discussion on why the
federal and provincial governments are actively creating more laws to
protect the environment.
Topic 2: Carbon Footprints
In 2017, the average Canadian produced 15.6 tonnes of GHGs, which is one
of the highest emissions when compared to the global average of 4.8 tonnes.
You can also show the graphs, which are linked below. Prompting each
student to think about their individual carbon footprint can help them
understand their global impact on GHGs. Students should be able to come to
their own conclusions about the sustainability of electric vehicles (EVs).
"Transportation currently represents 23% of Canada’s GHG emissions.
Passenger vehicles make up 53% of total emissions, 42% comes from freight
emissions and off-road is 5%." – nrcan.gc.ca
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5. WHAT IS SUSTAINABILITY?

Sustainability means having a supply of an object or resource that can be
maintained for a long period of time. It is extremely important as it ensures a
future for humankind.

Discussions
Topic 1: Sustainable Electricity
Discuss the different sustainable methods electricity can be generated from
(wind, solar, hydro, etc.), along with the use of real-life examples (e.g. BC
Hydro uses water dams to generate the majority of our electricity).
Topic 2: Goals
Have students reflect on their daily life to create achievable goals that will
help reduce their carbon emissions.
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6. EVS REDUCE EMISSIONS

After discussing concepts regarding the idea of climate change, the video
below can help students understand how a transition to electric vehicles
(EVs) can help reduce BC's greenhouse gas (GHG) emissions.
Video
“Electric Vehicles Reduce Emissions” from Emotive
https://youtu.be/nWUzRfTGbT4

Things to Note
Fewer Lifetime Emissions

Compared to gasoline-powered cars, EVs are much more
efficient, and the majority of BC's energy already comes from
renewable hydro electricity.

Reusable Batteries

Once the life cycle of the EV battery is over, it can be used to
run other appliances and recycled after that.

Earth Friendly

Although EVs require more energy in production, they
produce 99% less emissions than gasoline-powered cars on
the road.

12
6650781

Note: Every word or phrase underlined contains a hyperlink

City of Richmond | RELT Lesson Plan | Grades K to 7

02

Activities

Document Number: 6650781 Version: 8
13
6650781

1. SHORT VIDEO CHALLENGE

Have students create a video about electric vehicles (EVs) that’s less than five
minutes long or storyboard and submit:
•
•

email it to emotive@pluginbc.ca or ESOutreach@richmond.ca or
mail it to Environmental Programs, City of Richmond, 5599 Lynas
Lane, Richmond BC V7C 5B2

by April 22, 2022 for a chance to win a prize. Information on the challenge is
available at www.pluginbc.ca/RELT/challenge/.
Check out an example of a short video.
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2. DESIGN CHALLENGE
What will transportation look like in 2050?
Have students invent and create their own designs based on the material
taught. Students should be prompted to create sustainable designs,
(e.g. electric cars). Students can draw, colour and build their own model.
Remind students to add the charging port to their designs.
Once completed, have students write a description about their design
choices. Lastly, snap a picture of their design and written description and:
•
•

email it to emotive@pluginbc.ca or ESOutreach@richmond.ca or
mail it to Environmental Programs, City of Richmond, 5599 Lynas
Lane, Richmond BC V7C 5B2

by April 22, 2022 for a chance to win a prize. Information on the challenge is
available at www.pluginbc.ca/RELT/challenge/.
(Note: Students can use any materials to build their model)

Primary:

Colouring sheet and activity sheets

Intermediate:

3D Car Template (see page 17)
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Design Challenge – 3-D Car Template
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3. EVIE ONLINE SCAVENGER
HUNT QUIZ

These questions are designed as a fun way to both engage your students and
gauge their knowledge. Feel free to pick and choose the questions from this
list or come up with your own to create a fun electric vehicle (EV) quiz.
Alternatively, use the questions as prompts for students to research and learn
more about the evolution of EVs.
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4. SCIENCE, TECHNOLOGY,
ENGINEERING &
MATHEMATICS (STEM)
ACTIVITY

Note: This question is intended as an exercise for grade 6 and 7 students only.

Question:

If an electric vehicle (EV) has a full charge, it can travel up to 100 km driving
in the city or up to 160 km driving on the highway. On a full charge, how far
can it go in city driving after it has travelled 40 km on the highway?

Answer:

The charge remaining after 40 km of highway travel is equal to
1−

40 𝑘𝑘𝑘𝑘
1
3
= �1 − � = 𝑜𝑜𝑜𝑜 75%
160 𝑘𝑘𝑘𝑘
4
4

That means 75% battery charge remains for the EV to travel in the city.
A full charge provides 100 km of city driving, so ¾ charge provides ¾ of
100 𝑘𝑘𝑘𝑘 = 3

100
𝑘𝑘𝑘𝑘 = (3𝑥𝑥25) = 75 𝑘𝑘𝑘𝑘
4

The EV can drive 75 km in the city after its 40 km highway journey.
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1. COMMUNICATION
Communicating

In this toolkit, there are many discussion opportunities for students to
contribute purposefully and deepen their own thinking, as well as inspiring
their peers. Following the discussions, they can apply what they have learned
to their designs for the “What Will Cars Look Like in 2050?” Design Challenge.
More specifically, they are encouraged to communicate the reasons for their
additions to the car in a few short sentences.

Collaborating

Before starting the Design Challenge activity, have a discussion with your
students to enable them to value diverse perspectives in creating meaningful
solutions. We have provided examples of what students can do for their
designs, and by integrating ideas from their discussions—while acknowledging
missing ideas—they can create their own optimal version of a car.

2. THINKING
Creative, Critical and Reflective Thinking

Throughout this toolkit, students are introduced to new ideas and
innovations and will become acquainted with the fact that ground-breaking
ideas are vital in creating both global and local change.
Being encouraged to express creativity with what they add to their car makes
students more committed to their design, adding personal aesthetic, values
and a sense of ownership.
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3. PERSONAL & SOCIAL
Personal Awareness & Responsibility

The discussion topics included in this toolkit allow students to take initiative
to learn about issues and adopt an ethical position. Students should be able
to recognize the implications of their choices on others. They should also feel
empowered to be a leader in their community from examples of ways they
can take action.

Social Awareness & Responsibility

Encourage students to set effective goals to reduce their carbon emissions.
These goals should reflect their personal life experiences, family history,
background and where they live, and their goals should be easily
implemented in their daily life.
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Vehicles video, produced as a companion piece to this student-led toolkit.
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Green Fleet Policy. Part of her job requires her to conduct various research
projects to analyze potential improvements to procedures and processes.
This also includes gap analysis reports that have identified the City’s
requirements for electric vehicle (EV) charging infrastructure now and into
the future. She is also responsible for every EV and EV equipment purchase
for the City.
Jennifer works with a variety of business groups, students and staff to
educate, mentor, coach and define projects. She volunteers a lot of time
advocating for children and youth, and believes the best way to change the
future is to inspire them and give them access to tools to explore their
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community to be part of the future of EVs.
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because of the need to divert waste at the Richmond O Zone, a 2010 Olympic
Winter Games celebration site. She helped with electric vehicle (EV) outreach
in 2018 and 2019 with a group of GAs and GA alumni. This group is now
called the Richmond Electric Vehicle Ambassadors (REVAs).
Emy’s full-time job is waste management in multi-family complexes, and she
loves to learn about science and technology. She likes to contribute to the
communities where she lives and works. Where she lives, she is a Block
Watch Captain at her condo, and helps her city with Emergency
Preparedness displays. She also teaches knitting and crochet at the
Richmond Public Library and, more recently, from her home.
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creating sustainable changes within the healthcare industry.
Mandy contributed to this project by researching and adapting the toolkit to
the current BC curriculum. Throughout the development of the slide deck
and teaching guide, she included discussion topics that may spark insightful
conversations both in and out of the classroom. Furthermore, she hopes
these resources can be used to help inspire the new generation to be more
innovative and explore new solutions to global issues.

Cherry Ma

Cherry Ma is currently studying first year in Forest Bio-Economic Science
Technology at the University of British Columbia (UBC). Cherry has been very
engaged in making a difference in the community. Her goal is to become an
environmental engineer to continue and apply her passion for science and
the environment to future careers.
Cherry worked alongside the team as an assistant editor. She helped with the
visuals design aspects.
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Music Research in the Centre for Interdisciplinary Research in Music Media
and Technology (CIRMMT) at McGill University. He is the founder of Plug-In
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vehicles (EVs) by Richmond residents as an effective way to reduce their
greenhouse gas (GHG) emissions.
John was a consultant for this project. He provided information and helped
construct the layout of the lessons.
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media or web articles, Michael looks forward to connecting with EV owners
and the EV curious to discuss the exciting, new possibilities that EVs bring to
traveling in BC.
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Nicole Zhao is currently studying at Matthew McNair Secondary School and is
in the Mini School Program. She hopes to pursue a degree in sciences to
create change in the world. Nicole has been interested in environmental
issues and activism and hopes to apply that to her future careers.
Nicole worked alongside the team as an assistant editor. She also created
examples for the design and video challenge submissions.

26
6650781

Note: Every word or phrase underlined contains a hyperlink

City of Richmond | RELT Lesson Plan | Grades K to 7

SPECIAL THANKS
To the following:

Teachers for providing crucial feedback on our first drafts:
• Diana Halkett
• Barb Keating
• Edward Liao
• Michael Wolfe
Green Ambassadors for helping with minor revisions:
• Madhav Chhibbar
• Dearson Diaz
• Yusuf Savory
City staff for helping with the content review, formatting and graphic support:
• Vivian Lee
• Andrea Lee-Hamilton
• Morgan Muir
• Tracey Wilmink
Technical review:
• Ralph McDiarmid
Lastly, we would like also to thank you for taking the time to use our lesson
materials.
If you have any questions, comments or concerns, feel free to email
ESOutreach@richmond.ca.

Document Number: 6650781 Version: 8
27
6650781

GLOSSARY OF ACRONYMS
Used throughout the toolkit:

3Rs – Reduce, Reuse and Recycle
BC – British Columbia
EV – Electric Vehicle
GA – Green Ambassador
GHG – Greenhouse Gas
RELT – Richmond EVie Lesson Toolkit
REVA – Richmond Electric Vehicle Ambassador
STEM – Science, Technology, Engineering and Mathematics
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