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The Magic of the Rails: How Trains Move the
World

Lesson Overview
Target Age: 9 Years Old (Keatyn)

Time Estimate: 25-30 Minutes
Subject: Engineering, History, and Design

Learning Objectives

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

e Explain the "secret" of how train wheels stay on the tracks (The Flange).
¢ Identify the three main types of train engines used throughout history.
¢ Design a specialized train car to solve a specific transport problem.

Materials Needed

Paper (Blank or graph paper)

Pencils and coloring markers/pencils

Two plastic cups (same size) and some tape
A flat surface (table or floor)

1. The Hook & Objectives (3 Minutes)

The Hook: "Keatyn, imagine you have to move 500 African elephants from the coast to a sanctuary in
the middle of the country. You can't use a plane—it's too small. You can't use a car—it would take
thousands of trips. What is the one machine that can pull massive weight over long distances without
breaking a sweat? The Train!"

The Mission: Today, we are going to learn the secret science of why trains don't fall off their tracks and
then you’ll become a Lead Engineer to design your own specialized train car.

2. 1 Do: The Secret of the Wheels (7 Minutes)

The Concept: Most people think train tracks are like "gutters" that hold the wheels in. Actually, it's the
shape of the wheel that does the work! Most train wheels are conical (shaped like a cone) and have a
Flange.

Talking Points:

¢ The Flange: This is the little "lip" on the inside of the wheel that prevents it from sliding off the
rail.
¢ The Taper: Train wheels aren't flat; they are slightly slanted. This helps them go around curves!

March 10, 2026 - Page 1 of 3



Train Engineering STEM Lesson Plan: How Trains Move the World / Lesson Planner / LearningCorner.co

When the train turns, the wheels shift so that one side acts "bigger" than the other.

Mini-Demo: Tape the bottoms of two plastic cups together. Roll them across the floor. They stay in a
straight line! If you try to roll a single cup, it curves. This shows how joined wheels (axles) keep a train
stable.

3. We Do: Engines Through Time (5 Minutes)

Let's look at the three "Great Generations" of train power. We'll compare what they "breathe" to move:

e Steam Engines: They "breathe" fire and water. Burning coal boils water to make steam, which
pushes giant pistons. (Ask: What do you think was the hardest part of running a steam train? Hint:
Shoveling coall!)

¢ Diesel-Electric: These are the "Workhorses" we see today. They use a massive diesel engine to
make electricity, which turns the wheaels.

¢ Electric/Maglev: These "breathe" pure energy. Maglevs don't even touch the tracks—they float
on magnets!

4. You Do: The Great Train Design Challenge (10 Minutes)

The Scenario: You have been hired by "Keatyn’s Rail Co." A client needs to transport something very
unusual. Choose one of the following "Cargo Challenges" and design a specialized train car for it:

¢ Challenge A: The "Arctic Express" - A car designed to carry giant blocks of ice that must stay
frozen for 3 days.

¢ Challenge B: The "Zoo-Liner" - A car designed to safely transport a very tall, very hungry Giraffe.

¢ Challenge C: The "Tech-Transporter" - A car designed to carry 1,000 fragile glass tablets without
them shaking or breaking.

Instructions: Draw your car. Label at least three special features (like "refrigerated walls," "extra-soft
springs," or "retractable roof"). Don't forget to draw the wheels with their flanges!

5. Conclusion & Recap (5 Minutes)

Summary: Today we learned that trains are the muscle of the world. We learned that flanges keep
them on the tracks and that engines evolved from steam to magnets!

The "Ticket Out the Door": To "exit" the lesson, Keatyn must answer these three questions:

1. What is the name of the "lip" on the wheel that keeps the train on the track?
2. Which type of train engine uses magnets to float?
3. Explain one feature of your new train car design and why it's important.

Success Criteria

¢ Keatyn can identify the "Flange" as the safety feature of a wheel.
¢ The design project shows a logical solution to the cargo problem (e.g., a roof for the giraffe).
e Keatyn can name at least two types of train engines.
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Adaptability & Extensions

¢ For a deeper dive: Look up a video of a "Shinkansen" (Bullet Train) in Japan and time how fast it
goes.

¢ Kinesthetic Option: If Keatyn has LEGOs or toy trains, build the "Cargo Challenge" design
instead of drawing it.

e Math Connection: Calculate how many 100-ton cars a 4,000-horsepower locomotive can pull.
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