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Simple Machine: Gears
Simple Machine Activity: Gearing Up
Target Grade Levels: 3-5
Purpose for Lesson
1. For students to identify gears in an
active learning environment
2. For students to kinesthetically experience the mechanical advantage of using gears individually, with built-in pulley, and with wheel and axle
(scooter)
3. For students to learn how to safely work cooperatively in small groups
Vocabulary
gear: a toothed wheel that engages another toothed mechanism in order to change the speed or direction of
transmitted motion
gear train: a series of two or more meshed gears that operate together as a system
load: a weight or mass that is carried, lifted, moved, or supported
mechanical advantage: advantage created by a machine that enables people to do work while using less force
work: the amount of energy exerted to perform a task
Equipment Needed
Equipment available in typical gym:
•

Scooters

•

Cones

•

Rope

Special equipment needed for activity:
•

Pitsco Big Gears Demonstrator

© Cindy MK Jones 2011

19

Simple Machines
Science • Technology • Engineering • Mathematics

Activity Lesson Plan: Gears
Objectives
1. The students will experience the mechanical advantage of using gears.
2. The students will work cooperatively in small groups.
3. The students will utilize safety practices when working in a team to gear each teammate (crank the gear,
pulling the teammate forward on the scooter).
Procedure
Equipment Setup
•

Two Big Gears Demonstrators (one set up for gearing up, the other for gearing down)

•

Scooter

•

Rope

•

Cone – set up 15 feet from apparatus

Grouping
•

Groups of four students

Introduction
Modifications: Everyone can participate in the Gearing-Up Apparatus activity. For example, allow a wheelchair
student to use the gears on a table. Allow a student with low muscle tone to use gears without a student on the
scooter, enabling them to be successful.
1. Students are in groups of four.
2. One student is on the scooter, and a second student is turning the gear train.
3. Repeat until all children have had the opportunity to play both roles.
4. Demonstrate how the Gearing-Up Apparatus activity works with one group as students learn vocabulary.
Note: Depending on the number of Big Gear Demonstrators you have, you can set up this station in the following scenarios:
• Have two demonstrators: one gearing up and the other gearing down. Student teams switch between the two
versions after all students have a chance to run the gears.
•

Have one or two demonstrators set up in one orientation or the other (geared up or down).
Student teams progress through the station, trading positions until all students have
opportunity to run the gears. On another day, the demonstrators could be set up in the
other orientation. Again, all students would have opportunity to run the gears.
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Big Gears Demonstrator Configurations
Gearing Down

The student cranks here. Because the drive gear is smaller than the other
gear, the amount of force required to pull the scooter (with student sitting on it) will be less than with the Gearing Up setup. However, the
speed of the scooter might be slower in this configuration if the turning rates between the gearing-up and gearing-down configurations are
similar.

Scooter

The rope is threaded through the small
hole about three inches from the center
of the gear. A simple knot is tied to keep
the rope in place. The other end of the
rope is tied to the handle of the scooter.

Rope winds around pulley
under the gear inside of
the mechanism.
Gearing Up
Scooter

The rope is threaded through the small hole about
three inches from the center of the gear. A simple
knot is tied to keep the rope in place. The other end
of the rope is tied to the handle of the scooter.
The student cranks here. Because the drive gear is larger than the other
gear, the amount of force required to pull the scooter (with student sitting on it) will be more than with the Gearing Down setup. However,
the speed of the scooter might be faster in this configuration if the turning rates between the gearing-up and gearing-down configurations are
similar.
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Station: Gearing Up
One student sits on the scooter acting as the load. Students will take turns pulling the scooter across the floor,
experiencing the effort needed to move the scooter without the mechanical advantage of using gears.
Make sure that each student plays the part of the load on the scooter and each student experiences pulling it
across the floor.
How to Play
1. One student will sit on the scooter. Slow and steady wins.
2. A second student will use the Big Gears Demonstrator to pull the
scooter toward the gear train.
3. Note that the crank is on the smaller gear and the force to pull the
student will be greater than the Gearing Down Apparatus. The student should get the opportunity to gear up and gear down to experience the difference in mechanical advantage between the two gear
trains.
4. The object of this activity is not to win or lose but to participate
safely.
5. The students learn to work together to accomplish the goal of moving the scooter with the seated teammate
from the starting cone to the Gearing Up Apparatus or the Gearing Down Apparatus.
Note: The Big Gear Demonstrators will need to be set up for
use prior to class time. Refer to the user guide that accompanies
the demonstrators for details of the setup. Also, you might want
to demonstrate the relative number of turns each gear makes. To
do this, place a piece of masking or electrical tape on the perimeter of each gear at the point where the two gears mesh.
You can then have students watch and count the number of
complete turns each gear makes before the two pieces of tape
are directly opposite each other again at the point where the
gears mesh.

© Cindy MK Jones 2011

22

Simple Machines
Science • Technology • Engineering • Mathematics
Safety Reminders
•

The activity is not a race. Slow and steady wins.

•

Attempting to use the gears to operate the pulley is the exercise. If a student is not strong enough to move a
teammate, he or she can receive support from another teammate. Attempting to operate the gear train
is sufficient.

•

Always have a teacher or trained adult provide direct supervision for the activity.

•

The gear train and pulley system are enclosed in plastic. The case should not be opened.

Assessment
•

Teacher observation

•

Summary questions (examples below)

1. What is easier to move the load: gearing up or gearing down? (answer: gearing down)
2. Name something that has gears. (possible answers: bike, car)
Making Connections
•

Reinforce how simple machines work.

•

Develop understanding of load, work, force and motion, and mechanical advantage.

•

Develop movement concepts as related to strength to physical education standards.

•

Improve oral language skills.

•

Build vocabulary.
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