
Learning Targets 

Understand how solar panels convert •
electrical energy from the sun to mechanical 
energy in a motor. 
Design and construct a working solar car. •
Use your experiences to create the fastest car. •

 

Essential Questions 

What elements can impact the speed of a solar 1
car? 

 

Enduring Understandings 

How solar panels capture light/electrical •
energy from the sun. 
Some car designs are faster than others. •
The engineering design process is an effective •
way to find a solution to a problem. 

 

NGSS Standards 

3-5-ETS1-1, 1-2, 1-3 •
4-PS3-2, 4-PS3-3 •
MS-PS3-3, ETS 1-2, 1-2, 1-3, 1-4 •

 

Background for Facilitator 
This activity has youth construct a solar-powered 
car. These cars use solar photovoltaic systems to 
power them. Solar photovoltaic systems convert 
sunlight into electricity. Solar photovoltaic (PV) 
devices, or solar cells, change sunlight directly 
into electricity. Small PV cells can power 
calculators, watches, and other small electronic 
devices. Arrangements of many solar cells in PV 
panels and arrangements of multiple PV panels 
in PV arrays can produce electricity for an entire 
house. Some PV power plants have large arrays 
that cover many acres to produce electricity for 
thousands of homes. 
 

The two main benefits of using solar energy •
are: Energy systems do not produce air 
pollutants or carbon dioxide. Solar energy 
systems on buildings have minimal effects on 
the environment. 
The main limitations of solar energy: The •
amount of sunlight that arrives at the earth’s 
surface is not constant. The amount of 
sunlight varies depending on location, time of 
day, the season of the year, and weather 
conditions. 
The amount of sunlight reaching a square foot •
of the earth’s surface is relatively small, so a 
large surface area is necessary to absorb or 
collect a useful amount of energy. 
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Time: This lesson should take approximately 90 – 120 minutes minutes to complete.

4-H STEM Toolkit 
 

The Sky’s the Limit: Activity 5: Design and Build a Solar Car 



While templates are provided for the cars to start, 
youth should have the opportunity to engage in 
the engineering design process and modify their 
design if they choose. 
 
View either video: 

Video: Maine 4-H Solar Energy Project with •
RLC Engineering 5422 (YouTube) 
youtu.be/H23iWucMDeM 
The Engineering Design Process: A Taco •
Party (YouTube) 
youtu.be/MAhpfFt_mWM 

As the facilitator, it will be especially important to 
ask purposeful questions about their designs, 
such as why they chose a certain modification 
and what the function of that modification might 
be.  Encourage youth to explain why they are 
making design choices. If a design does not work 
how they expect, what might they change? This 
will encourage independence and discovery. 

Vocabulary List 

Thermal Energy: heat energy •
Radiant Energy: light energy •
Reflection: bouncing energy back without •
absorbing it 
Absorption: take in heat energy •
Solar panel: collect sunlight and change •
radiant energy into electricity 
Engineering Design: a series of steps to •
create a product, including ask, imagine, plan, 
create, improve 
Chassis: The frame that holds the body and •
motor of an automobile together. 
Axle: The supporting shaft on which the •
wheels revolve. 

Transmission: The part of the car that •
transfers the power from the motor to the 
wheels. 
Aerodynamics: design of car to allow air to •
flow smoothly and quickly around it to 
decrease drag and increase speed 

 

Materials 

Mini Solar Cars •
Solar Car Design Template (PDF)  •
(to download and print) 
Copies of Car Design (best on cardstock) •
Scissors •
Meter stick •
Stopwatch •
Colored Filters •
Protractor •
Double Stick Tape •
Reflector Outlines •
Aluminum Foil •
Flashlight •
 Solar Cars Data Sheet Template, Part A (PDF) •
(to download and print), view sample below. 

 
Goal: Have students go through the engineering 
design process to create a solar car that utilizes 
alternative energy. 

Safety Consideration: Youth should be told not to 
look directly at the sun or any area where the rays 

are concentrated.

Solar Car Design Template is included in the PDF link under the 
“Materials” list.
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http://youtu.be/H23iWucMDeM
http://youtu.be/MAhpfFt_mWM


Methods 

Engage 

Tell the youth that today they are going to become 
engineers and build a car powered by the sun. 
 
Begin by brainstorming with young people what 
they already know about solar power and the 
engineering design process. 
 

Explore 

Ask youth to explain what they already know •
about solar energy. 
Facilitator note: focus on how sunlight is •
captured and transferred into usable energy. 

Reflect on some of the activities youth have •
already done related to solar energy. How can 
the heat of the sun be captured? 
How can engineers capture energy from the •
sun and what might impact the amount of 
energy they capture? 
How can solar energy be used? Can youth •
think of examples you have seen locally? 
What limits exist for solar energy? •
What do youth know about engineers and •
what they do? 
What role do youth think engineers play in •
relation to solar energy? 
Why would it be a good idea to build a solar •
car? 
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Solar Cars Data Sheet Template: Part A: Calculating Speed

Speed = distance/time Speed = 1 meter/ X seconds

Trial 1: My car took _______ seconds to travel 1 meter. 
The speed my car traveled at for trial 1 is: 1 meter/ ______ seconds = ______ speed

Trial 2: My car took _______ seconds to travel 1 meter. 
The speed my car traveled at for trial 2 is: 1 meter/ ______ seconds = ______ speed

Trial 3: My car took _______ seconds to travel 1 meter. 
The speed my car traveled at for trial 3 is: 1 meter/ ______ seconds = ______ speed

Figure 5.1: Solar Car Materials  
(UMaine Extension 4-H Photo, Sarah Sparks)



http://youtube.com/watch?v=MAhpfFt_mWM








http://eia.gov/kids/energy-sources/solar/
http://fsec.ucf.edu/en/education/k-12/energywhiz_olympics/jss/rules.htm
http://fsec.ucf.edu/en/education/k-12/energywhiz_olympics/jss/rules.htm







