
LESSON 5: Why doesn’t the Moon fall down onto Earth?
PREVIOUS LESSON We watched videos of two kinds of eclipses. We tried to reproduce and explain what we saw in the videos using a computer interactive and then with a physical

model of the system. We compiled the ideas we wanted to include in a conceptual model. We modeled and then explained (in our own videos) how the position
of the Moon changes what you see on Earth in eclipses and lunar phases. We provided feedback to our peers before taking an individual assessment.

THIS LESSON

INVESTIGATION

1 day

We consider why the Moon orbits Earth even though it’s made of rocks, which usually fall down toward Earth
when thrown up into the air from Earth. We share our thinking about gravity and propose factors that might
cause differences in the motion of the Moon compared to rocks on Earth. We use a computer simulation of the
Earth-Moon system, noticing how the mass and speed of the Moon and its distance from Earth affect the force
of gravity and the Moon’s motion. Depending on how these factors change, the Moon eithers stays in orbit,
crashes into Earth, or flies away. We wonder if it might be possible to put a rock into orbit around Earth like the
Moon.

NEXT LESSON We will wonder how it could really be possible to launch something into space that never comes back down. We will read about Newton’s orbital motion thought
experiment and construct an explanation connecting gravity to orbital motion for designed and other naturally orbiting objects.

BUILDING TOWARD NGSS

MS-ESS1-1, MS-ESS1-2, MS-ESS1-
3, MS-PS2-4, MS-PS4-2

WHAT STUDENTS WILL DO

5.A Use a simulation of the Earth-Moon system to model the effects of changes to the system on the gravitational forces between orbiting
objects.

WHAT STUDENTS WILL FIGURE OUT

Gravity forces are attractive and increase in strength with increased mass of the interacting objects and decrease in strength as the distance
between the objects increases.
An object will only orbit a planet if it is moving at the right speed and has the right amount of gravity force acting on it. If the speed is too
slow or the force of gravity is too strong, the orbiting object will collide with the planet. If the speed is too fast or the force of gravity is too
weak, the orbiting object will fly away.



Lesson 5 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 14 min NAVIGATION
Ask students to reconsider a key element of our explanations for lunar phases and eclipses:
the orbit of the Moon around Earth.

A-F

2 5 min PREVIEW THE INTERACTIVE AND MAKE PREDICTIONS
Introduce variables available for manipulation and observation in the Earth-Moon system
computer interactive so students can formulate predictions.

G-K Moon’s orbit simulation data sheet, computer, projector,
https://www.teachersopensciedfieldtest.org/space

3 15 min USE INTERACTIVE TO INVESTIGATE FACTORS THAT AFFECT THE ORBIT OF THE
MOON
Distribute simulation data sheet and support students in collecting data from interactive in
small groups.

L Moon’s orbit simulation data sheet, computer with a web browser,
https://www.teachersopensciedfieldtest.org/space

4 7 min BUILDING UNDERSTANDINGS DISCUSSION ABOUT THE RESULTS OF THE
SIMULATION
Facilitate a Building Understandings Discussion to process the key take-aways from the
simulation.

M Moon’s orbit simulation data sheet, chart paper, markers

5 4 min NAVIGATION AND OPTIONAL HOME LEARNING
Consider what we might do to get a rock into orbit in order to motivate the activity of the
next lesson.

N

End of day 1



Lesson 5 • Materials List
per student per group per class

Lesson materials Moon’s orbit simulation data sheet computer with a web browser
https://www.teachersopensciedfieldtest.org/space

computer
projector
https://www.teachersopensciedfieldtest.org/space
chart paper
markers

Materials preparation (15 minutes)
Review teacher guide, slides, and teacher references or keys (if applicable).

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available.

Create a plan for student group access to the simulation. Students can complete the simulation individually or in small groups. Each group will require a computer with a web browser. Test to
see that the simulation https://www.teachersopensciedfieldtest.org/space works on these computers before the lesson.

Use www.teachersopensciedfieldtest.org/space to orient yourself to the simulation, including manipulating the mass and the speed of the Moon and the distance between the Moon and
Earth. This video could also be used to introduce students to the simulation, though you may choose to do this yourself.

Use www.teachersopensciedfieldtest.org/space to orient yourself to the data collection using the simulation. If students cannot access the simulation, this video could be used as an alternate
data source.

Prepare chart paper for posters. This is the poster you will make in this lesson:
Factors that Affect the Orbit of the Moon

Be sure you have materials ready to add the following words to the Word Wall and/or a personal glossary: gravity. Do not post these on the Wall until after your class has developed a shared
understanding of their meaning.

https://www.teachersopensciedfieldtest.org/space
file:///tmp/www.teachersopensciedfieldtest.org/space
file:///tmp/www.teachersopensciedfieldtest.org/space


Lesson 5 • Where We Are Going and NOT Going
Where We Are Going

In this lesson, students use a computer interactive simulating the Earth-Moon system to investigate the factors that keep the Moon in orbit around Earth. Students determine several
qualitative causal relationships that affect the strength of the gravity force pairs on the Moon and Earth. They notice that the mass of the Moon and the distance between Earth and the Moon
affect these force pairs. Students determine qualitatively that there needs to be a balance between the strength of this force and the speed of the Moon and that this affects whether the
Moon will stay in orbit around Earth, will crash into Earth, or will move away from the gravitational influence of Earth.

Where We Are NOT Going

Students do not construct a mechanistic explanation for orbiting objects, which they will do in the following lesson. Students also do not develop quantitative relationships among mass,
distance, and speed and gravity force in the form of Newton’s law of universal gravitation. While students who have recently completed OpenSciEd Unit 8.3: How can a magnet move another
object without touching it? (Magnets Unit) may make connections between forces due to gravity and forces due to magnetism or electricity, developing an explanation of distance forces, fields,
connections to potential energy stored in the field, and/or energy transferred to it is not the goal of this lesson.



14 min

LEARNING PLAN for LESSON 5
1 · NAVIGATION
MATERIALS: None

Share initial ideas about what the Moon is and why it orbits around Earth. Say, We figured out a lot about the Moon over the past few lessons.
We explained why it changes shape in the sky and why we see eclipses every once in a while. And we figured out it all is because of the way the Moon
is moving around Earth. But has anyone thought about why the Moon moves the way it does? Maybe we can look more closely at the Moon today to
learn more.

Present slide A. Pose the questions on the slide as a Turn and Talk discussion: What is the Moon, and why does it orbit Earth?

Solicit some student ideas from the turn and talk. Look for students to suggest that the Moon is a really big rock. If students suggest
that the Moon is a ball or a planet, ask, What does that mean? A ball of what? What is it made of?

ADDITIONAL
GUIDANCE

Look for--but don’t press--students to suggest that gravity (or lack of gravity) may explain why the Moon orbits
Earth. Validate this thinking while problematizing it and foreshadowing the next question.

If students suggest that the Moon floats in the sky because there is “no gravity” in space, ask them
what that means and why. Do this to probe their understanding and clarify their thinking, but do not
correct their ideas.
If students suggest that it is floating, but it orbits Earth because of gravity, again ask them what that
means and why to probe their understanding and clarify their thinking, but do not correct their ideas.
If students don’t bring up gravity, ask, Why do we expect a rock to fall in the first place? Look for students
to suggest that things fall because of gravity.

Say, It seems like we are in agreement that the Moon is a sphere-shaped rock. Humans have actually been to the Moon several times and brought
back samples of what they found on its surface that help us know for sure that it is actually made of rock.

Present slide B. Point out the image on the slide of the Moon rock that is in a museum.

Share initial thinking about why the Moon doesn’t behave in its motion like other rocks. Say something like, Let’s consider this fact a little bit
more. The Moon is a really big rock. We can see it above our heads at many points in time over the course of a month. Which is kind of odd when you
think about it, because let’s consider what we know about rocks in general. If I threw a rock up in the air, it’s not going to stay up there. It will fall back
down. So, why doesn’t the Moon fall down to Earth?

Present slide C and have students discuss the Turn and Talk question. Then elicit several student ideas. Listen for ideas about gravity.

Share ideas about gravity in small groups. After at least one student has brought up gravity, present slide D and ask, What is gravity? What do
we know about gravity already? Give students two or three minutes to discuss with a partner table groups and record ideas in their notebooks
before eliciting ideas as a whole group.

Look for students to say that
gravity keeps us on Earth;
gravity pulls us and other things toward the center of Earth;
gravity keeps Earth in orbit around the Sun (and/or the Moon in orbit around Earth); and
gravity is a force.



Accept all responses, and do not worry if students don’t have a lot of prior knowledge of
gravity beyond it being related to things falling, rolling, or flowing downward.

Brainstorm relevant differences between a rock on Earth and the Moon. Say, We have a
lot of ideas for how gravity affects objects on Earth and objects in space like the Moon. While
we think gravity makes things on Earth fall to the ground, it seems like this isn’t the case for the
Moon.

Present slide E. Ask, What could be the difference between a rock on Earth and the Moon
that would change how gravity affects each? Give students individual think time of at least
a minute before sharing with a partner for a think-pair-share and/or discussing with the
whole class. Look for the following ideas to emerge from this conversation:

The rock is way smaller than the Moon.
The Moon is way further away.
The Moon is moving faster (this idea may not come up, which is fine).

Share ideas for investigating what makes the Moon move differently than a rock on
Earth. Say, We have some ideas about what is different about a rock on Earth and the Moon
in space that would prevent the Moon from falling to Earth like a rock would normally fall to
Earth. When scientists want to test their ideas about how things move in space and what
causes their motion to change they often use computer simulations to do that. There are
many reasons for this, including that it is quite difficult, dangerous, and expensive to launch
astronauts into space to do firsthand experiments.

Present slide F. Say, So we want to know what is preventing the Moon from falling into Earth
like a rock normally does. If we could use a simulation of Earth and the Moon to explore that,
what are some things we would want to change about the Moon in that simulation?

Look for students to say ideas such as the following:
We would want to be able to change

the size of the Moon,
how far away it is, and
how fast it orbits Earth or is moving.

Accept all responses, and do not worry if students do not suggest everything listed above.

ADDITIONAL
GUIDANCE

You can support students here in making connections across units by reminding them of other computer
interactives that simulated complex systems in previous OpenSciEd units, such as the following:

In Storms Unit you used a simulation which allowed you to visualize the speed of particles using color
and lines of different length attached to the particles.
In Palm Oil Unit you used a simulation which allowed you to visualize the movement of orangutans
across a forest canopy, the amount of stored energy reserves they had in their bodies, and the
available food sources in the forest.
In Sound Unit you used a simulation which allowed you to visualize how the motion between the
particles in a medium changed over time as the frequency and amplitude of vibrations of a sound
source changed.
In Magnets Unit you visualized the strength and direction of the forces on two magnets and the field
surrounding them.



5 min

15 min

2 · PREVIEW THE INTERACTIVE AND MAKE PREDICTIONS
MATERIALS: Moon’s orbit simulation data sheet, computer, projector, https://www.teachersopensciedfieldtest.org/space

Introduce the Earth-Moon computer interactive. Present slide G. Say, we know the things we would want to change in a simulation about the
Moon to explore what is different about a rock on Earth and the Moon in space. Let’s orient ourselves to the interactive we are going to use.

You can run the interactive for students to demonstrate it (https://www.teachersopensciedfieldtest.org/space ), or you can use the
prerecorded video (www.teachersopensciedfieldtest.org/space ). Using slides H-J, briefly show students how to change each of the following
variables: (1) the mass of the Moon, (2) the distance of the Moon from Earth, and (3) the speed of the Moon. Point out the gravity forces on
the Moon and Earth, visualized with red arrows, and the orbit pathway of the Moon, but be cautious not to complete the investigation for
students as you do this.

Distribute Moon’s orbit simulation data sheet to students.

Make predictions. Present slide K. Ask students to individually choose a question to make predictions about and to record their predictions
on Moon’s orbit simulation data sheet.

Share predictions. Ask students to share their predictions by turning and talking with a partner.

3 · USE INTERACTIVE TO INVESTIGATE FACTORS THAT AFFECT THE ORBIT OF THE MOON
MATERIALS: Moon’s orbit simulation data sheet, computer with a web browser, https://www.teachersopensciedfieldtest.org/space

Work in groups to explore the interactive. Project slide L. Group students so that each group has access to one computer with https://www.t
eachersopensciedfieldtest.org/space . Give student groups 3 to 5 minutes to explore the simulation in an open-ended way with the goal of
testing their predictions. Say, While the handout provides you with some specific guidance for recording and analyzing data from the interactive,
take the next few minutes to play with the simulation in an open-ended way to see what the simulation does and to consider ways that it might help
you answer some of the class’s questions. As you play with the simulation, talk about what you notice with your small group, involving everyone in the
conversation.✱

ADDITIONAL
GUIDANCE

Students may make several connections to prior knowledge and previous units as they explore the simulation.
Support students in making these connections but also bear in mind that the goal of the simulation is to
uncover the factors that affect the Moon’s orbit, so other connections and ideas are ancillary. Examples of
connections that may be made include the following:

the synchronous spin and orbit of the Moon around Earth
the impact of the gravitational pull of the Moon on Earth
the elliptical nature of orbits and the relationship among the distance of an orbiting object, the gravity
force, and the speed of the object
the relationship between the gravity force and other distance forces

https://www.teachersopensciedfieldtest.org/space
file:///tmp/www.teachersopensciedfieldtest.org/space
https://www.teachersopensciedfieldtest.org/space


7 min

Use the interactive to complete Moon’s orbit simulation data sheet. Ask students to turn their focus to completing the data table on
the handout. As the students use the simulation in small groups to complete Moon’s orbit simulation data sheet, circulate the room to

provide technical assistance, push student thinking forward, and assess and respond to students’ thinking.✱

ASSESSMENT
OPPORTUNITY

Building Towards: 5.A Use a simulation of the Earth-Moon system to model the effects of changes to the
system on the gravitational forces between orbiting objects.

What to look/listen for: Look for students who struggle to identify potential independent variables (mass and
speed of Moon, distance between Earth and Moon), dependent variables (gravity force, Moon orbit pathway),
or the causal links between the independent variables and dependent variables.

What to do: With reference to the computer interactive, ask students to show you what they can manipulate.
Ask students what this represents and reinforce that these manipulations are not possible in the real world. Use
hypotheticals (“What if the Moon …”) to help students link simulation results to the actual orbit of the Moon.

In the last 3 minutes available, have students close the interactive and discuss with their small group the making-sense questions on Moon’s
orbit simulation data sheet.

4 · BUILDING UNDERSTANDINGS DISCUSSION ABOUT THE RESULTS OF THE SIMULATION
MATERIALS: Moon’s orbit simulation data sheet, chart paper, markers

Discuss the key take-aways from the simulation. Project slide M. Lead a Building Understandings Discussion to help the whole class
summarize key ideas from the interactive.

KEY IDEAS Purpose of this discussion: Identify the factors that affect the orbital motion of the Moon around Earth and, by
extension, orbital motion in general. This motivates us to develop a mechanistic explanation of orbital motion
in the next lesson (Lesson 6).

Listen for these ideas:
The strength of the gravity force on an orbiting object and the speed of the object affect its orbit.
The mass of an object interacting with another object affects the strength of the gravity force on both
objects.
The distance between two interacting objects affects the strength of the gravity force pair on the
objects.

Use the following prompt to elicit student ideas about how to get the Moon to crash into Earth.

Suggested prompts Sample student responses Follow-up questions

Were you able to use the simulation to get
the Moon to crash into Earth like a normal
rock? If so, how?

Yes, when we increased the size of the Moon
by a lot.

Yes, when we slowed the speed of the Moon.

Yes, when we decreased the initial distance
between Earth and the Moon.

Were other groups able to get the Moon to
crash into Earth in a different way?



Say, Increasing the mass of the Moon and decreasing the distance from Earth to the Moon both had the same effect of the Moon crashing. That’s
really interesting.

Suggested prompts Sample student responses Follow-up questions

Why would changing these two things that
seem pretty different have the same effect?

They both made the gravity forces bigger. Did everyone else notice the gravity forces
getting bigger when you increased the mass
of the Moon and decreased the initial
distance?

How are the gravity force on the Moon and
the gravity force on Earth in this simulation
related?

They were the same strength but in opposite
directions.

Are there any other examples of this that we
can remember?

How does the strength of the gravity force
impact the motion of the Moon?

If the gravity force is very strong, the Moon
crashes. If the gravity force is very weak, the
Moon seems to fly away from Earth.

Based on what you know about how forces
affect an object’s motion, why do these
observations make sense?

Say, So increasing mass and decreasing distance make the gravity forces stronger. But you mentioned speed as well as something that made the
Moon crash.

Suggested prompt Sample student response

Did higher or lower speed increase the gravity forces? No, but if the Moon moves very slow, it crashes into Earth.

What happened when you increased the speed? If the Moon moves very fast, it flies away from Earth.

Co-construct a poster summarizing the factors that keep the Moon in orbit. Label a piece of chart paper “Factors that Affect the Orbit of the
Moon”.

Suggested prompts Sample student responses Follow-up questions

What can we conclude about the factors that
make the movement of the Moon around
Earth different than that of ordinary rocks?
What questions do we still have?

The speed of the Moon and the strength of
the gravity force acting on it keep the Moon
in orbit.

Why do you think these factors are
important? If the Moon orbits Earth because
it has the right speed and gravity force acting
on it, could other objects with the right
combination of speed and force acting on
them also orbit Earth?



4 min

Sketch the factors. As you have this discussion, sketch on the poster
an image similar to the simulation, including the orbital path, speed
lines, and gravity force arrows. As they come up in the discussion,
write to the side of the sketch the two factors that affect the orbit: “1.
the speed of the Moon” and “2. the strength of the gravity force on
the Moon”. Draw an arrow pointing from each factor to the element
of the simulation it mentions. Draw an arrow pointing down from “2.
the strength of gravity force on the Moon” and label it “This strength
is affected by”. Below that arrow write “a. the mass of the Moon” and
“b. the distance from Earth to the Moon”. Write a summary statement
at the bottom, such as “If the force of gravity on the Moon is too
strong or the Moon moves too slowly, it will crash into Earth!” See the
accompanying image for an example.

5 · NAVIGATION AND OPTIONAL HOME LEARNING
MATERIALS: None

Consider next steps. Project slide N. Say, Today we figured out how the Moon could be changed so that it behaves like a normal rock and falls to
Earth. So can we get the opposite to happen? Is there anything we could change about a normal rock that we pick up to be able to get it to orbit Earth
like the Moon? Give students an opportunity to turn and talk for 2 minutes, then ask a few students to share their thinking.

Look for ideas such as these:
We would have to get the rock to go really fast.
The rock would have to have the right gravity force on it. It’s smaller than the Moon, so this would make the gravity force on the rock
weaker, but it’s also closer to Earth, which would make the gravity force on the rock stronger.
We are not sure if we could put a rock in orbit, but we have heard about other things like artificial satellites and spacecraft being put
in orbit.

Some students might reject the possibility of putting a rock in orbit as impossible. Accept these students’ ideas and reasoning without
judgement.

ALTERNATE
ACTIVITY

Students looking for additional information about some of their noticings from the simulation can be assigned
a home learning reading about tides such as https://www.nationalgeographic.org/encyclopedia/tide/ .

Say, Some of us noticed that the gravity force pair between Earth and the Moon in the simulation seemed to move
Earth a little bit, in addition to the Moon. I have a reading for you to take home that discusses how this movement
affects many people’s daily lives through the tides.

https://www.nationalgeographic.org/encyclopedia/tide/

