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Goals and Objectives
Big Idea 1: The Practice of Science
SC.1.N.1.1 Raise questions about the natural world, investigate them in
teams through free exploration, and generate appropriate explanations
based on those explorations.
SC.1.N.1.2 Using the five senses as tools, make careful observations,
describe objects in terms of number, shape, texture, size, weight, color,
and motion, and compare their observations with others.
SC.1.N.1.3 Keep records as appropriate - such as pictorial and written
records - of investigations conducted.
SC.1.N.1.4 Ask "how do you know?" in appropriate situations.
Big Idea 12: Motion of Objects
SC.1.P.12.1 Demonstrate and describe the various ways that objects can
move, such as in a straight line, zigzag, back-and-forth, round-andround, fast, and slow.
Big Idea 13: Forces and Changes in Motion
SC.1.P.13.1 Demonstrate that the way to change the motion of an object
is by applying a push or a pull.
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Introduction
Many early childhood specialists believe it is imperative that
science be purposely included in early childhood programs. According
to Eshach and Fried (2005), early science experiences are essential for
children, as these experiences help them understand their environment,
create and test ideas, learn how to collect and organize information, and
nurture positive attitudes toward science. Early childhood educators
have the ability to ignite a passion and desire for learning in the field of
physical science which might not be present when students are in middle
and high school. Physical science subject areas must be presented in a
hands-on manner to students in primary grades if they are to succeed
later on within their scientific academic life (Eshach and Fried, 2005).
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Course Outline and Overview
With so much emphasis being placed on reading and math in early
childhood education, teachers end up spending less time on science
education. Coupled with the lack of educational content knowledge, and
materials, early childhood teachers may find that they are not well
equipped to teach science (Pianta, 2012). These underlining problems
pose a major obstacle for students later on in life. Therefore,
empowering early childhood teachers with meaningful educational
development opportunities will help teachers feel confident in teaching
science to early childhood students.
The LEGO Education Simple Machines Set has made it easy for
early childhood teachers to educate students with step by step
instructions on using hands-on STEM (science, technology, engineering,
mathematics) activities that align with both National Science Teachers
Association (NSTA) science standards and National Council of Teachers
of Mathematics (NCTM) math standards. The LEGO Simple Machines
Set introduces elementary students to key simple machines concepts
while building teamwork and communication skills. This teamwork and
communication opportunity with the LEGO set is also an excellent
means to reach the ELL (English Language Learner). No matter what
type of student population a teacher may have, using LEGO’s in the
classroom equals hands-on learning and academic success for any early
childhood student.
This set and activity pack provides students with the basic physical
science concepts such as gears, pulleys, levers, and wheels and axles
through observation, reasoning, prediction, and critical thinking. Using
hands-on manipulatives maximizes the time students learn and provides
meaningful lessons in physical science areas (Trundle, 2009). As a result
of utilizing the LEGO Education Simple Machines and Activity Pack
my students were able to understand, explain, and demonstrate the
physical science concepts of axles and wheels, gears, pulleys, and levers.
The LEGO Simple Machines Set with the Simple Machines
Activity Pack provided all the necessary resources to teach students the
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basic physical science concepts necessary to understand and visualize
such things as gears, pulleys, levers, and wheels and axles through
observation, reasoning, prediction, and critical thinking. My project idea
was to integrate physical science activities through the use of LEGO
Education Simple Machines and Activity Pack within my science
teaching block. The LEGO Simple Machines Set was used in
conjunction with the Activity Pack which has 16 principle activities,
four main activities, and four problem-solving, hands-on activities that
covered the physical science concepts of gears, pulleys, levers, and
wheels and axles.
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Gears Lesson Plans using LEGO®
Introduction:
I began by explaining that a simple machine is a tool that uses
force to make work easier. Then, I had students watch a video from
BrainPop Jr. on Simple Machines. The video introduces the concept of
force and explains that force is a push or pull that can change the way
something moves.
To begin teaching with the concept of gears, I used the merry-goround LEGO® activity as many students are familiar with this type of
ride. I introduced gears and explained decreasing speed of rotation,
increasing speed of rotation and gearing at an angle. Next, I divided the
students into pairs allowing for each group to have their own LEGO
simple machines set to replicate two types of merry-go-rounds: one with
an eight teeth spur gear and a 24 teeth crown gear, and the other merrygo-round type with four gears (two small spur gears, a crown gear, and a
large spur gear with 40 teeth). Students then test to see which type of
merry-go-round went faster with the same amount of turns. Students
were encouraged to explore the gearings illustrated on the Student
Worksheet (see page 10) and to record their observations.
Learning Objectives:
Students will build and test models that use the following techniques
associated with gears:
• Decreasing speed of rotation
• Increasing speed of rotation
• Gearing at an angle
Students should already be familiar with following vocabulary
before performing this activity:
• Drive gear
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• Driven gear
• To mesh
Guidance is provided by the LEGO Activity Teacher’s guide.
Materials needed:
LEGO® Education Simple Machines Set
Activity:
1. Have students build Merry-Go-Round Model A6 and make it turn.
2. Remind students that the drive gear is the gear turned by an outside
effort, in this case your hand which is cranking the yellow handle.
3. Ask students to count the teeth on the two types of gears (a spur gear
with 8 teeth and a crown gear with 24 teeth).
4. Have students compare Merry-Go-Round Model A6 and A7 (students
should observe the difference in both size and number of gears used on
both models) and make a prediction as to which model they believe will
turn faster A6 or A7.
5. Ask students to follow the step by step instructions to build MerryGo-Round Model A6.
6. Have students test the Merry-Go-Round Model A6 and see how many
times they have to crank the handle in order for the minifigure to make a
full turn. Students will have to crank the handle three times for the
Merry-Go-Round Model A6 to make one full turn. Therefore the gear
ratio is 3:1.
7. Now students will build Model A7 and make it turn. Here there are
four gears used: two small (8 teeth), a crown gear (24 teeth), and a large
spur gear (40 teeth).
8. Have students test Model A7 by cranking the handle three times, and
see how many times the minifigures make a full turn. Students will soon
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see that three turns of the 49-tooth gear produces five turns of the merrygo-round. Therefore, the gear ratio is 3:5 and so the Model A7 turns at a
much faster pace than Model A6.
9. Finally, students record their observations by drawing their
conclusions and checking their predictions for accuracy on the Student
Worksheet.
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Internet Resource List
www.legoeducation.us
http://www.learninggamesforkids.com/simple-machines-games/labelit.html
http://www.brainpopjr.com/science/forces/simplemachines/
http://www.neok12.com/Simple-Machines.htm
http://www.mikids.com/Smachines.htm
http://www.msichicago.org/online-science/simple-machines/
http://www.edheads.org/activities/simple-machines/pdf/simplemachines-pre-test.pdf
http://siemensscienceday.com/activities/just_for_kicks.cfm
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Apply for an IMPACT II
Adapter Grant!
M-DCPS teachers, media specialists, counselors or assistant principals may request funds to
implement an IMPACT II idea, teaching strategy or project from the Idea EXPO workshops
and/or curriculum ideas profiled annually in the Ideas with IMPACT catalogs from 1990 to the
current year, 2014-15. Most catalogs can be viewed at The Education Fund web site at
www.educationfund.org under the heading, “Publications.”
• Open to all K-12 M-DCPS teachers, counselors, media specialists
• Quick and easy reporting requirements
• Grants range from $150 - $400
• Grant recipients recognized at an Awards Reception
To apply, you must contact the teacher who developed the idea before submitting your application.
Contact can be made by attending a workshop given by the disseminator, communicating via
email or telephone, by visiting the disseminator in their classroom, or by having the disseminator
visit your classroom.
Project funds are to be spent within the current school year or an extension may be requested.
An expense report with receipts is required by June 15th.

APPLICATION DEADLINE:
December 10, 2014
Apply online at www.educationfund.org
For more information, contact:
Edwina Lau, Program Director
305.558.4544, ext. 113
elau@educationfund.org

