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Teachers can use Apollo 11: First Steps Edition with additional activities
and discussion to support the following Next Generation Science Standards.

UPPER ELEMENTARY

Make observations and/or measurements of an object’s
motion to provide evidence that a pattern can be used to predict future
motion. nextgenscience.org/pe/3-ps2-2-motion-and-stability-forces-and-interactions

When we see Apollo 11’s path diagrammed in the film, it is clearly
possible to make predictions about where it will go in the future.

Apply scientific ideas to design, test, and refine a device that
converts energy from one form to another. nextgenscience.org/pe/4-ps3-4-energy

Students who see Apollo 11:First Steps Edition will be primed to do a water rocket or paper rocket
design challenge when they get back to class.

Support an argument that the gravitational force exerted by Earth on objects is
directed down. nextgenscience.org/pe/5-ps2-1-motion-and-stability-forces-and-interactions

A Watching the Saturn V launch and the re-entry capsule splashdown are clear examples of Earth’s gravity
pulling down.




MIDDLE SCHOOL

Construct and present arguments using evidence to support
the claim that gravitational interactions are attractive and depend on the
masses of interacting objects.

nextgenscience.org/pe/ms-ps2-4-motion-and-stability-forces-and-interactions

We see the difference in how the astronauts move while on the moon
v + (where gravity is less, because of the moon's smaller mass). Also, gravity
is clearly an attractive force since the large Saturn V rocket is needed to get the
astronauts off the Earth.

Apply scientific principles to design, construct, and test a device that either minimizes or
maximizes thermal energy transfer. nextgenscience.org/pe/ms-ps3-3-energy

g\ This is the kind of problem that NASA engineers had to solve many times in the space program. The

v + astronauts needed to maintain a comfortable temperature while on the moon, so the suit could warm or
cool them as needed. The re-entry capsule had a heat shield to protect the crew from high temperature gasses
around them on descent.

Develop and use a model of the Earth-Sun-Moon system to describe the cyclic patterns of
lunar phases, eclipses of the sun and moon, and seasons. nextgenscience.org/pe/ms-ess1-1-earths-place-universe

g\ The diagram of Apollo 11’s path from the Earth to the moon could be used to reinforce the arrangement
® L of the Earth, moon, and sun.

Analyze and interpret data to determine scale properties of objects in the solar system.

nextgenscience.org/pe/ms-ess1-3-earths-place-universe

p\ The diagram of Apollo 11's path from the Earth to the moon helps to convey the scale of distances in

v + the Solar System. Also, the emphasis on how many days the astronauts were in transit from Earth to the
moon, even though they were travelling very, very fast. Finally, the motion of the astronauts as they moved
around on the moon clearly shows that they weigh less there.

Define the criteria and constraints of a design problem with sufficient precision to ensure
a successful solution, taking into account relevant scientific principles and potential impacts on people
and the natural environment that may limit possible solutions. nextgenscience.org/pe/ms-ets1-1-engineering-design

) President Kennedy’s speech could be thought of as the beginning of the definition of the engineering
V'~ challenge of getting to the moon. He specified a time frame, that the astronauts would land on the moon

(not just orbit it), and that they would return to Earth safely.




HIGH SCHOOL

Analyze data to support the claim that Newton'’s second law of
motion describes the mathematical relationship among the net force on
a macroscopic object, its mass, and its acceleration.

nextgenscience.org/pe/hs-ps2-1-motion-and-stability-forces-and-interactions

A To support this, ask students to use Newton’s second law to explain

the staged design of the Saturn V launch vehicle. Why have sections of
the rocket drop off after the fuel was consumed? Compare the size of the rocket
motor at the bottom of the Saturn V to the rocket on the lunar lander. Why is the
lunar lander rocket so much smaller?

Use mathematical representations of Newton’s Law of Gravitation and Coulomb'’s Law to
describe and predict the gravitational and electrostatic forces between objects.

nextgenscience.org/pe/hs-ps2-4-motion-and-stability-forces-and-interactions

Obtain the mass and radius data for the Earth and the moon and have students calculate the

difference in gravitational force at the surface of each body. At one point on the journey from Earth
to the moon, the gravitational force of the Earth on the astronauts would be exactly the same as the
gravitational force of the moon on the astronauts. Where would that point be?

Design, build, and refine a device that works within given constraints to convert one form
of energy into another form of energy. nextgenscience.org/pe/hs-ps3-3-energy

[.‘\ There are many examples in the film of NASA engineers working on design challenges like this.
The Saturn V launch vehicle converts chemical energy into kinetic energy, which is converted into
gravitational potential energy. On reentry, the kinetic energy of the vehicle is converted into heat.
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