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Olympics on the Moon

Focus grade levels: 6-8 (meets 7th-grade engineering and earth and space science
standards)

Time: 3 sessions, 1 hour long each

Abstract

These activities were developed to be implemented fully online as part of an online engineering design

summer camp due to the COVID-19 pandemic. Middle school students will discover how sport arenas, rules,

and equipment would change if the Olympic Games were conducted on the Moon. During the sessions,

students learn about framing an engineering design problem (a step of the engineering design process) in

the Lunar Olympics context and are introduced to basic physics concepts. Students also use free online

* design and coding tools to help improve their engineering conceptions and design skills. The activities can

' easily be transformed for in-class or hybrid classroom use.
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Learning goals

1. Recognize that physical laws will impact sport arenas, rules, and equipment if the Olympic Games are
held on the Moon by sketching the change of each element (arena, rules, equipment) for a sport.

2. Understand that engineers use Computer-Aided Design (CAD) and computer coding to simulate physics

in real-world problems; understand the use of TinkerCad, basic variable assignment in computer coding,

and basic physics concepts such as gravity, friction, velocity, and acceleration. m

" 3. Utilize basic computer coding structure to simulate sports by identifying basic variable assignments and w!u";
. . . -
manipulating code to understand the effect of forces in a volleyball game on the Moon. i~
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Materials Next Generation Science

e Paper, pencils, pens, markers Standards (NGSS)

e Internet access for YouTube . 7
associated e m e

and Octave Online o\ T R

e NGSS, physical science, 2017,
middle school, ID#MS-PS2-4

e Computer and TinkerCAD

account
¢ NGSS, engineering design, 2017,

middle school, ID#MS-ETS1-1

e Social media group or LMS

(Google classroom) for
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Olympics on the Moon

Day 1/ Session 1
Students individually choose a sport,
write down the rules of that sport on
the Moon, and sketch a new
arena/court and the gear/clothing for

that sport on the Moon
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Day 2 / Session 2
e % Instructor performs a demonstration of
TinkerCAD, following student suggestions,
i as a tool for modeling and exploring ideas.
Next, there is a review of the concepts of
gravity, velocity, acceleration, and friction
"' through sketches. Finally, the students

.~ sketch a volleyball arena and the trajectory

of the ball if it is served in different v

: | environmental conditions related to the
\
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i Day 3/ Session 3

% previously reviewed concepts.

Instructor performs a step-by-step demonstration about coding. It starts

* with identifying what a variable is and how to use it in an equation related to
the sports and the concepts reviewed in the last session, followed by a
simulation on MATLAB. Finally, the students modify a section of a MATLAB
file to produce a representation of a parabolic equation using Octave Online
(a free online MATLAB compiler) to model the trajectory of a projectile. The
kids are exposed to syntactic coding by changing the magnitude of variables

and the equations as they consider the varying conditions on the moon.
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