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Driving Question: How can we, as architects, design a solar powered living environment?
This project-based learning unit challenges students to go “off the grid” and design a home that can be totally powered
by solar energy. Students will need to ask themselves: What is solar energy? How do we harness this energy? How
much energy do I use in my home? How much energy will solar give me? Will I need to change my lifestyle to live in a
solar environment? Along this solar journey, students will experience the engineering design, research, and
communication process to discover the application of solar technology in our society and daily lives. The lesson below is
one out of the solar home PBL unit focusing on home circuits and LEDs.
Learning Goals
● Students will be able to model the basic structure of series and parallel circuits and explain their differences
● Students will be able to analyze the current flow and differences between parallel and series circuits
● Students will be able to determine the optimal circuit design for the solar home project
Prerequisite Student Knowledge
●
●
●

Basic use of classroom solar panels
The positive (red) and negative (black) ends of the solar panel
Basic understanding of circuits and breaks

Instructor Content Background Information
● Summary article and video of the difference between series and parallel
Materials and Resources
●
●
●
●
●
●
●

Classroom set of solar panels (40 panels)
Small LED lights
Wire
Electrical Tape
Copper Tape
Building materials such as cardboard
Student handout
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Word Bank
Solar Power
Solar Panel
Current
Voltage
Circuit
Series Circuit
Parallel Circuit

Utilizing the sun's rays to produce energy
A flat piece of equipment that uses the sun's light or heat to create electricity.
The flow of electricity
The force of electricity
A path for electrons to flow
A single pathway through which electricity can flow
A closed circuit in which the current divides into two or more paths before recombining to complete the circuit

LESSON PLAN - Solar LED Circuits
Engage: Ask the students…
○

○

How do you think the lights in your home are connected?
■ Maybe encourage the students to draw a picture to show how they think lights are connected
■ Possible student answers:
● You lights are connected with wires, light switches..
Tell students that today we are going to learn different ways to connect the lights in your home.

Explore: Series and Parallel circuits: Which is better for your home?
1. Give a brief introduction to series and parallel circuits. Show pictures on the board and in the student handout
a. Circuit: The path that electricity flows. The word circuit sounds similar to a circle, this can help you
remember that electricity must travel in a path without any breaks or gaps.
b. Series: A single pathway for electricity to flow.
c. Parallel: Two or more pathways for electricity to flow.
2. Hand out the fill in sheet for the activity. Have students hypothesize which circuits would be best for their
home.
3. Review the steps for the home circuit activity.
a. Using the materials provided, create a model of a series circuit and a parallel circuit with at least 3 LED
lights for each circuit. (6 total lights).
b. Test the circuits by taking lights on and off. This will model turning the light on and off with a switch.
i.
What happens to the lights in series when you take one light off?
1. All the other lights turn off
ii.
What happens to the lights in parallel when you take one light off?
1. The other lights stay on
iii.
Post reflection: Based on your observations, which circuit is best for your home and why?
Explain: Series and Parallel circuits: Which is better for your home?
●
●
●

●

●
●

Allow students time to review results with their teams. (5 minutes)
Walk around the room and locate a team with good results. Take those results to show on the board. (Example
Below).
Guide students through a discussion of the results.
○ What do you think is happening here? What happens when you connect in series? What happens when
you took a light off in series? How is that different from parallel?
○ Can you summarize the findings in one or two sentences. Fill in the blank statement for extra help:
■ In series, when one light turns ________, the other lights _____________.
■ In parallel, when one light turns __________, the other lights ______________.
Keep the discussion going until the following facts are stated below. Show on the board after the students make
the discovery.
○ When in series, when one light turns off, the other lights also turn off.
○ When in parallel, when one light turns off, the other lights will remain on.
Based off the results, answer the question: Series v.s Parallel: Which is better for your home?
○ Some students still may not know the answer or may have some other ideas.
Propose this to the group: In your house, are there times that you want some lights off and some lights on?
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○
○

●

Maybe when little brother is sleeping in one room but you are still awake.
Tell the students to keep brainstorming until they have a good list of reasons why they want to be able
to turn some lights off and some lights on.
Ask the question one more time, Series and parallel circuits: which is better for your home?
○ All students should agree that they should wire their home in parallel because it allows them to control
what lights go on and off.

Elaborate: Begin to wire home with the proper circuit.
1. Allow students to go get their solar house.
2. Provide them with time and materials to wire their house with a parallel circuit.
a. Copper tape
b. LED lights
c. Tape
d. Solar panel
Evaluate
1. Exit ticket
a. Students also need to clearly answer: Series v.s Parallel: Which is better for your home?
b. Which circuit did they choose and why?
i.
Real-world Evidence/scenario to support decision
c. Drawing of a circuit in series
d. Drawing of a circuit in parallel
e. Fill in the blank:
i.
Series: A ________ pathway for __________________ to flow.
ii.
Parallel: __________ or more pathways for ____________ to flow.
Educational Curriculum Standards
Arizona State Science Standards
○ Strand 5: Physical Science. Concept 3: Energy and Magnetism. Investigate different forms of energy.
○ Strand 3: Science in Personal and Social perspectives.
■ Concept 2: Science and Technology in society: Understand the impact of technology.
● PO 3: Design and construct a technological solution to a common problem or need using
common materials.
Next Generation Science Standards
4-PS3: Energy
●
●

Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.
Planning and Carrying out Investigations
○ Make observations to produce data to serve as the basis for evidence for an explanation of a phenomenon or test
a design solution.
4-PS3: Cross Cutting Concept
Energy and Matter
● Energy can be transferred in various ways and between objects.
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