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Turning Fruit into Power — Exploring Energy with a
Lemon Battery

Florida State Standard: SC.4.P.10.1 - Observe and describe some basic forms of energy,
including light, heat, sound, electrical, and the energy of motion.

A. TEACHER: [Your Name]
B. GRADE LEVEL: 4th Grade
C. SUBJECT: STEM/Science
D. DATE: [Insert Date]

E. DURATION: 60 minutes

F. LESSON FOCUS: Understanding how chemical energy can be converted into electrical
energy using a simple lemon battery.

G. MATERIALS:

Lemons (1 per group)

Zinc-coated nails or galvanized nails

Copper coins or copper wires

Small LED lights

Alligator clip wires

Multimeters (optional, for voltage measurement)
Safety goggles

Gloves

H. LESSON OBJECTIVES:

o Students will understand the basic principles of chemical reactions and energy
conversion.

« Students will create a lemon battery to observe the conversion of chemical energy into
electrical energy.

o Students will measure and evaluate the voltage produced by the lemon battery.

I. PROCEDURES:

1. INTRODUCTION: (10 minutes)

Begin with a discussion about different forms of energy, with a focus on electrical energy and
how it is produced in batteries. Share the story of Alessandro Volta and his invention of the first
battery, and explain that today’s experiment will recreate a simple battery using a lemon. Ask
students to predict how a lemon might produce electricity and write down their thoughts.
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2. EXPERIMENT: (30 minutes)

o Divide students into small groups and distribute materials.

« Instruct students to insert a zinc-coated nail and a copper coin into the lemon, ensuring
they don’t touch each other.

o Use alligator clip wires to connect the nail and copper to the LED.

o Optionally, students can use a multimeter to measure the voltage of their lemon battery.

e Encourage students to connect two or more lemons in series if one lemon does not power
the LED.

3. OBSERVATION: (10 minutes)

Ask students to observe what happens to the LED when connected to the lemon battery. Discuss
why a single lemon might not be enough to power the LED and explain how connecting multiple
lemon batteries in series can increase voltage.

4. GENERALIZATION: (5 minutes)

Guide students to conclude that a chemical reaction occurs between the zinc and copper in the
lemon’s acidic environment, creating an electric current that can light up a small device.
Reinforce the concept of energy conversion from chemical to electrical.

5. ASSESSMENT: (5 minutes)
Ask students to write a short reflection on what they learned about energy conversion and how a
lemon battery works. Assessment questions could include:

o How does the lemon battery generate electricity?
o What other materials could we use to create a similar battery?

Note 1: Safety

Students should wear safety goggles and gloves during the experiment to avoid contact with the
acidic lemon juice. Instruct them not to consume any of the lemons after the experiment, as the
metals may have contaminated the fruit. Emphasize safe handling of all materials and encourage
careful observation throughout the experiment.

Note 2: Accommodations for Diverse Learners

For English Language Learners (ELLS), provide visual aids and labeled diagrams to demonstrate
how to set up the lemon battery. Simplify language as needed and pair ELL students with
supportive peers. For students in Exceptional Student Education (ESE), provide step-by-step
guidance and allow extra time for completing each part of the experiment. Use larger, tactile
materials if available for students with visual impairments, and provide a digital recording of
instructions for students who need auditory support.
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