Lesson 1: Intro to Electrical Engineering
	OVERVIEW

	[bookmark: _vv18tumhvtun]California Content Standard(s) Addressed:
· NGSS ETS1.A: Defining and Delimiting Engineering Problems
· Crosscutting Concepts: Energy and Matter
· Science and Engineering Practices: Asking and defining problems, Developing and using models,  Obtaining, evaluating and communicating information
· CCSS.MATH.CONTENT.8.F.A.1: Understand functions to model relationships between quantities.

	Essential Question(s): 
So you want to be an electrical engineer?

	Objective:
Students will explore the role of an electrical engineer, understand basic skills and knowledge required for the profession, and engage in a hands-on activity to simulate a basic electrical engineering task.

	Teacher Background Information + Common Misconceptions:
· Ohm’s Law will be introduced and applied in Lesson 2. Some of these concepts can also be applied to simple circuits in this unit.
· Common Misconception: Students often confuse current, voltage, and resistance.
· Clarification Needed: Teacher should have a firm understanding of Ohm’s Law (I = V/R) and be ready to explain it with analogies → Ohm’s Law makes intuitive sense if you apply it to the water-and-pipe analogy. If we have a water pump that exerts pressure (voltage) to push water around a “circuit” (current) through a restriction (resistance), we can model how the three variables interrelate. If the resistance to water flow stays the same and the pump pressure increases, the flow rate must also increase.
All About Circuits - Ohm's Law
· Common Misconception: Students may struggle to grasp how components behave differently in series vs. parallel circuits.
· Clarification Needed: Teacher should be able to model both types of circuits and highlight differences in brightness or failure points.

	[bookmark: _emdbz96hpcsy]Materials:
· LEDs
· Simple, Series and Parallel Paper Circuits diagrams
· Coin cell batteries
· Copper tape
· Binder clips
· Resistors (optional)
· Breadboards (optional)
· Chromebooks

	Student “I can” statements:
· I can define a problem an electrical engineer might solve.
· I can identify challenges in designing and modifying circuits.
· I can explain how energy flows in a circuit and how different components affect it.
· I can ask questions about how electrical engineers solve real-world problems.
· I can build and test a simple circuit to model a real electrical system.
· I can modify a circuit to achieve a specific goal (e.g., make an LED brighter or add a switch).
· I can communicate my process and results from building a circuit.
· I can use a circuit to model relationships between electricity, resistance, and brightness.
· I can explain the role of an electrical engineer in designing and maintaining systems like power grids, gadgets, and communication networks.

	Introduction:
· Begin by explaining that students will act as electrical engineers by creating and modifying circuits.
· Distribute simple circuit-building supplies (each team will need at least 2LEDs, 2 coin cell batteries, 1 meter of copper tape, and a binder clip) and give students time to explore and discuss.
· What happens when the LED is connected directly to the coin cell battery?
· How does a circuit work?

	Sequence of Learning Tasks:
1. Introduction to Simple Circuits
· Provide students with detailed instructions and materials for creating a simple circuit.
· ⚡SAFETY: Even low-voltage batteries can cause short circuits or heat. Safety protocols should include:
· Don’t touch wires with wet hands
· Don’t directly short a battery
· Always turn off power/disconnect battery before adjusting circuits
· Guide students through building a basic circuit with step-by-step instructions, ensuring every student has a functioning LED and battery.
· Simple, Series and Parallel Paper Circuits diagrams
· Students can work individually, in pairs, or small teams. Working in pairs/teams allow students to talk through challenges and discuss successes and struggles.
· Pass out paper circuit diagrams and circuit materials.
· Demo how to complete the simple circuit.
· Ask students to apply what they know and observed to their own paper circuits. This will take time.
· Allow students to work through challenges.
· Circuits require focus and patience and students may get frustrated. Let them work through challenges. Ask guiding questions - “What’s different from your circuit and your neighbor’s working circuit?” or “Where could the current be getting blocked or stopped?”
· Facilitate a brief discussion on key terms: current, voltage, resistance, and circuit components. This can be done in teams or as a class discussion.
2. Class discussion
· What skills did you use while building your circuit?
· How does this relate to what electrical engineers do?
3. Modified Circuits
· Ask students to modify their circuits to make the LED brighter or to add a switch.
· Offer additional circuit supplies - switches, breadboards
· Each group informally presents their modified circuit, explaining the challenges they faced and the solutions they developed.
4. Edpuzzle “So You Want to be an Electrical Engineer?”
· Video 
5. Explore Electrical Engineering Careers
· This can be done through videos, research, provided readings, or other resources.
· Students read, watch, and discuss what a career in electrical engineering looks like. They then create an infographic on their findings. 
· Day in the Life: Electrical Engineer (video)
· Career Girls: Electrical Engineer (website)
· Chats with Change Makers: Joan Higginbotham (video)
· Examples of what Electrical Engineers do:
· Designing and maintaining power grids for cities and homes.
· Building and maintaining power plants, power lines, and delivery systems for electricity.
· Developing communication systems like the internet, Wi-Fi, and phones.
· Creating and wiring gadgets and technology (introduce the concept of deconstructive engineering).
· Advancing renewable energy technologies (solar, wind, dams, etc.).

	[bookmark: _hvrcjm9goltd]Closure/Review/Focus for Next Lesson:
· Discuss the importance of precision in electrical engineering
· Show students examples of diagnostics and wire mapping for switch relays (in lesson 3).
· Highlight how simple circuits serve as foundational knowledge for complex projects.
· Discuss student circuits
· Why might an electrical engineer use one type of circuit over another?
· Why do you think understanding battery requirements is important for engineers?
· How does energy efficiency impact the design of circuits and systems?
· Explain how their work connects to larger systems like power grids and renewable energy solutions.
· Real life connection: Christmas tree lights used to use a series circuit resulting in a break in the entire circuit if one light went out. Modern day lights now use parallel circuits instead meaning each light has its own connection to power. 
How do Holiday Lights Work

	Assessment Option:
1. Create an LED flashlight: use copper tape, binder clip, coin cell battery, popsicle stick and LED light to create a flashlight.
a. Craft Stick Flashlights (note: craft sticks do not need to be cut in half)
2. Students are assessed on their ability to create a functioning circuit on their own and see real life applications of circuitry.

	[bookmark: _hvrcjm9goltd]Extensions:
3. Digital Circuit Design with Tinkercad
a. Introduce students to Tinkercad for virtual circuit design and simulation.
b. Official Guide to TinkerCad Circuits
c. TinkerCad Circuit Tutorials
4. Guest Speaker
a. Invite a local electrical engineer or a professional from Switch Vehicles to discuss their work.
5. Creative Project
a. Assign students to create “Electrical Engineer Trading Cards” featuring famous engineers, their inventions, and their impact on society.
6. Deconstructive Engineering
a. Provide old electronic devices for students to safely dismantle and analyze wiring and components.

	[bookmark: _nsqpq4al4fik]*Additional Lesson Notes:
· ⚡SAFETY: Copper tape is sharp on the edges and can cause minor cuts (think paper cuts)
· Troubleshooting circuit issues (see also, troubleshooting tips below)
· Test batteries and lights prior to use by touching the positive and negative ends of the LEDs to the battery
· Have students color/identify the longer end of the LED connection as positive (sharpies work well for this)
· Have students make sure that copper tape is smooth without bumps when applying to paper
· Often times the weakest point of the connection is between the copper tape and the LED connecters



[image: ]
image1.png
Troubleshooting

Is your LED not lighting? Most of the time it's a very simple fix. Here
is a list of the common ways we found to get the circuit operational.

1. Make sure that the LONG leg of the LED is secured to the positive (+) side
of the circuit because this is easy to mix up.

2. Ensure the LED legs are contacting the copper tape firmly. Rub the clear
tape that secures the LED for a solid connection.

3. Inspect the battery. The negative of the battery needs to be touching the
negative side of the copper. Furthermore, verify there is a good
connection between battery and copper. You may need to tape the
battery down.

4. It's highly recommended that you maintain a continuous strip of copper
foil versus cutting it. If you do need to make a cut, make sure the two
pieces of copper are taped together securely.

5. Smooth any wrinkles down in the copper using your finger. Look for any
cuts or breaks in the copper tape.

6. Isthere a short in the circuit? A short can happen anytime the positive
and negative touch. This can happen with the copper, the LED legs or
anywhere. Inspect all areas.

7. Test to make sure your LED and battery are actually working in the first
place. The easiest way to test is to place the LED directly onto the battery.
Make sure long leg is touching the positive of battery.





