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Foresight's Fantastical Circuit Lab: The
Great Conductivity Challenge!

Materials Needed

¢ One (1) 9-volt battery
¢ One (1) 9-volt battery snap connector with wire leads
One (1) low-voltage LED light (any color)
Three (3) insulated wires with alligator clips on both ends
Testing Materials: A collection of small, safe household items. Suggestions:
o Metal: paperclip, aluminum foil, key, coin, spoon
o Non-Metal: plastic ruler, rubber eraser, wooden craft stick, piece of cotton fabric, glass
marble, ceramic mug
o "Mystery Items": a graphite pencil (test the wood and the graphite tip separately!), a cup
of tap water, a cup of salt water, a cup of sugar water
A notebook or piece of paper (for the "Lab Report") and a pencil

Lesson Plan Details

1. Learning Objectives
By the end of this lesson, Foresight will be able to:

¢ Design and Build: Construct a simple, open circuit that functions as a conductivity tester.

¢ Test and Classify: Systematically test at least 10 different household materials and classify
them as either electrical conductors or insulators based on experimental evidence.

¢ Apply and Create: Use the principles of conductivity to design and build a simple, functional
electrical device, such as a game or an alarm.

2. Alignment with Standards and Curriculum (Middle School Physical
Science)

e MS-PS2-3: Ask questions about data to determine the factors that affect the strength of
electric and magnetic forces. (This lesson provides a foundational understanding of how
materials allow electric current to flow.)

¢ Engineering Design (MS-ETS1-1): Define the criteria and constraints of a design problem
with sufficient precision to ensure a successful solution. (This is addressed in the creative
design challenge.)

3. Instructional Strategies & Lesson Activities
Part 1: The Hook - A Spark of Curiosity (5 minutes)

Let's start with a question, Foresight. Imagine you have two glasses of water that look identical. One
is pure water, and the other is salt water. Without tasting them, how could you use electricity to
figure out which is which? Today, we're going to build a special tool that can answer that question
and many more! We're going to uncover the secret electrical properties hidden in everyday objects.
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Part 2: The Build - Creating the Conductivity Tester (10 minutes)

Our first mission is to build our scientific instrument. We will assemble it step-by-step. Remember, a
circuit is just a complete circle or path for electricity to travel.

1. Connect the Power: Snap the battery connector onto the 9-volt battery. This is our power
source.

2. Add the Light: An LED has two legs (leads), one slightly longer than the other. The longer
leg is positive (+).

o Take the red wire (+) from the battery snap and connect it to the longer leg of the LED
using an alligator clip.

3. Start the Path Back: Connect a second alligator clip wire to the shorter leg (-) of the LED.
Let the other end of this wire hang free for now.

4. Complete the Tester: The black wire (-) from the battery snap is also free. You now have
two unattached alligator clips. These are your testing probes! When these two clips touch a
material that conducts electricity, they will complete the circuit and the LED will light up.

Safety Check: Touch the two free alligator clips together. The LED should light up brightly. This
confirms your circuit works! Now, let's keep them apart and move on to the experiment.

Part 3: The Experiment - The Great Conductivity Challenge (15-20 minutes)

It's time to become a materials scientist! Grab your notebook and create a "Lab Report" chart with
three columns: Material Name, My Prediction (Conductor or Insulator?), and Result (Light
On or Off?).

1. Go on a scavenger hunt for the testing materials listed above (or any others you find
interesting!).
2. For each item, write its name in your chart and make a prediction. Do you think it will let
electricity pass through it?
3. Test your prediction! Firmly touch the two alligator clip probes to the object, making sure the
clips don't touch each other.
o If the LED lights up, the material is a CONDUCTOR. Record this in your chart.
o If the LED does not light up, the material is an INSULATOR. Record this in your chart.
4. Test all your items, including the "mystery items" like salt water and the pencil lead. What
surprised you?

Part 4: The Invention - The Creative Design Challenge (15 minutes)

Now that you're an expert on conductors and insulators, let's put that knowledge to work. Your
challenge is to invent a simple device using your conductivity tester. Choose one of these ideas or
invent your own!

e The Steady Hand Game: Use a long piece of conductive material (like a bent paperclip or a
piece of wire from a coat hanger). Form another piece of wire into a loop with a handle. The
challenge is to move the loop from one end of the bent wire to the other without them
touching. If they touch, the LED lights up, and you lose!

e The Rain Alarm: Place two alligator clips very close together (but not touching) on a dry
paper towel. What happens when you add a few drops of water? You've just invented a device
that can tell you when it's raining!

¢ The Quiz Buzzer: Create two pads out of aluminum foil. Connect one alligator clip to each
pad. When two players want to "buzz in" for a quiz, the first one to touch both pads with their
hands completes the circuit and lights the LED. (Our bodies are conductors!)
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4. Engagement and Motivation

This lesson is designed to feel like a lab investigation and an invention session, not a lecture.
Foresight has the freedom to choose materials to test and an invention to build, giving him
ownership over the learning process. The hands-on nature of building the circuit and the "Aha!"
moment when the LED lights up are highly motivating.

5. Differentiation and Inclusivity

¢ To Increase the Challenge: Introduce the concept of resistance. Ask: "Why does the LED
seem dimmer when you test the pencil lead compared to the paperclip?” This leads to a
discussion that not all conductors are equal. You can even swap the LED for a buzzer to
explore how sound might change.

¢ To Provide Support: If circuit building is tricky, pre-assemble the battery, LED, and one wire,
leaving only the final two probes to be connected. Focus more on the discovery and
classification part of the activity.

6. Assessment Methods

¢ Formative (During the lesson): Observe Foresight as he builds the circuit and tests
materials. Ask questions like, "Why do you predict that will be an insulator?" or "What do all
the conductors seem to have in common?"
e Summative (End of lesson):
1. Lab Report Review: Discuss the results of his conductivity chart. Were there any
surprises?
2. Invention Demonstration: Foresight presents his creative invention and explains why
it works using the key vocabulary words: conductor, insulator, and complete circuit.

7. Organization and Clarity

The lesson flows logically from introduction to hands-on building, guided experimentation, and
creative application. Each part builds on the last, ensuring concepts are understood before moving to
a more complex task. Clear, numbered steps and bolded keywords make the instructions easy to
follow.

8. Creativity and Innovation

Instead of memorizing definitions, Foresight discovers the concepts of conductivity and insulation
through his own experimentation. The final part of the lesson is purely creative, tasking him with
moving from a scientist (discovering principles) to an engineer (applying principles to solve a
problem or create something new).

9. Materials and Resource Management

The materials are common, relatively inexpensive, and easily sourced from a local electronics store
or online. The use of everyday household items for testing makes the lesson accessible and reduces
preparation time. The core "tester" can be saved and used for future electronics projects.

IMPORTANT SAFETY NOTE: We are only using a low-voltage battery. This is very safe. However, it
is critical to always remember this rule: NEVER, EVER experiment with electricity from a wall
outlet. It is extremely dangerous and can cause serious injury.
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