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The Science of the Strike: Soccer Physics in
Action

Lesson Overview

Target Age: 10 Years Old

Subject: Physical Science / Physics

Context: Homeschool, Classroom, or Field-based Training

Time: 60-90 minutes

Learning Objectives

By the end of this lesson, the student will be able to:

¢ Explain Force: Describe how the amount of force applied to the ball affects its speed and
distance.

¢ ldentify Friction: Compare how different surfaces (grass, concrete, carpet) affect the ball’s
movement.

¢ Analyze Trajectory: Demonstrate how striking different parts of the ball changes its flight path
(height and direction).

Materials Needed

1 Soccer ball (standard size)

4-6 Cones (or household items like water bottles or shoes)

A measuring tape or long piece of string

Access to at least two different surfaces (e.qg., a grassy yard and a paved driveway/sidewalk)
A "Soccer Scientist" notebook and a pen

Success Criteria Checklist (provided in the Conclusion)

1. Introduction: The "Magic" Kick (10 Minutes)

The Hook: Start by asking: "Have you ever seen a pro soccer player kick a ball so it curves around a
wall of defenders and into the goal? Is it magic, or is it science?"

The Discussion: Talk about your favorite player. When they want the ball to go fast, do they tap it or
swing their whole leg? When they want it to stop, what happens? Explain that every time their foot
touches the ball, they are using Physics.

Goal Setting: "Today, you aren't just a player; you're a Soccer Scientist. We're going to master three
secrets: Force, Friction, and Flight."
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2. Body: The "I Do, We Do, You Do" Model (50 Minutes)

Part A: Force and Acceleration (I Do)

Concept: Newton’s Second Law—Force equals Mass times Acceleration. Since the ball's weight (mass)
doesn't change, more force from your leg means more speed (acceleration).

¢ Demonstration: Show the student a "tap" vs. a "power kick" into a net or open space.
e The "Speed Trap" Activity: Set two cones 10 feet apart. Have the student time how long it
takes the ball to travel that distance with a soft push vs. a hard kick.

Part B: The Friction Test (We Do)

Concept: Friction is the "invisible brake" that happens when two things rub together. Smooth surfaces
have less friction; bumpy surfaces have more.

¢ Experiment: Go to a paved surface (low friction) and a grassy surface (high friction).

¢ Action: Kick the ball with the exact same amount of force on both surfaces.

¢ Data Collection: Use the measuring tape to see how far the ball rolled on each. Ask: "Why did
the grass make the ball stop sooner?"

Part C: The Flight Path Challenge (You Do)

Concept: Trajectory. Where you strike the ball determines where it goes.
* Center strike = Straight and low.

e Bottom strike = High (loft).

* Side strike = Spin (curve).

¢ The Task: Set up a "Target Zone."
1. Try to hit a cone on the ground (Center strike).
2. Try to kick the ball over a "wall" (a chair or tall cone) to land in a zone (Bottom strike).
3. Try to make the ball roll in a curved path by hitting the side of the ball with the inside of the
foot.
¢ Autonomy: Let the student choose which "trick shot" they want to master and practice it for 10
minutes, recording what part of the foot worked best.

3. Conclusion: The Coach's Recap (10 Minutes)

Summary: Bring it all together. Ask the student to explain the three secrets discovered today.

¢ Force: Harder kick = Faster ball.
¢ Friction: Rougher ground = Slower ball.
¢ Trajectory: Striking low makes the ball go high.

Success Criteria Check: Can the student explain why a ball rolls further on a basketball court than on
a thick carpet? Can they show you the "sweet spot" to hit the ball if they want it to fly over a defender's
head?
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Assessment Methods

Formative (During the Lesson): Observe the student during the "Friction Test." Are they measuring
accurately? Do they understand why the distances are different?

Summative (End of Lesson): The "Coach's Report." Have the student write (or record a video)

explaining to a "rookie player" how to use physics to score a goal from 20 yards away on a wet, muddy
field.

Adaptability & Differentiation

¢ Scaffolding (Struggling Learners): Focus only on Force. Use a larger, lighter ball (like a beach
ball) to make the physics of "air resistance" and "force" easier to see visually.

e Extension (Advanced Learners): Introduce the "Magnus Effect." Have the student research
why a spinning ball creates a pressure difference that causes it to curve in the air. Calculate the
"Average Speed" (Distance divided by Time) from the Speed Trap activity.

e Digital Variation: If outdoors isn't an option, use a crumpled paper ball and a tabletop to test
friction on different household surfaces (wood vs. towel).
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