
LESSON 3: Why do we see the shape of the Moon change?
PREVIOUS LESSON We used planetarium software to observe the motion of the Sun through the sky over a year. We modeled the system in small groups to explain the patterns we

noticed. We also used our models to explain seasonal temperature variation. Finally, we came to consensus on why Earth has seasons and went back to the
DQB to see what questions we answered. We still had a lot of questions about the Moon, so we decided to investigate that next.

THIS LESSON

INVESTIGATION

2 days

 

We look at the current shape of the Moon and then look for patterns in photographs of the Moon over a month.
We look at historic images of the Moon from cultures around the world. We use a 3-D model to help make sense
of the positions of the objects in the Earth-Sun-Moon system and how the apparent shape of the Moon we see
changes. We use an interactive to help us explain how changes in the position of theMoon affects the shape of
the Moon we see.

NEXT LESSON We will watch videos of eclipses. We will reproduce and explain what we saw in the videos using a computer interactive and a physical model of the system. We
will compile the ideas we want to include in a conceptual model. We will model and then explain (in our own videos) how the position of the Moon changes what
you see on Earth in eclipses and lunar phases. We will provide feedback to our peers before taking an individual assessment.

BUILDING TOWARD NGSS

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

WHAT STUDENTS WILL DO

3.A Develop and use a model of the Earth-Sun-Moon system to predict and explain patterns we observe in the way the apparent shape of the
Moon changes over time.

WHAT STUDENTS WILL FIGURE OUT

The Moon is a sphere; it is going around Earth in a (nearly) circular orbit.
Unlike the Sun, the Moon doesn’t shine on its own.
Light from the Sun shines on only half of the Moon; what we see when we look up at the Moon is only the part of the sphere that sunlight
shines on.
The shape of the Moon we see from one day to the next is a result of its position in space relative to Earth; the shape can be explained in
terms of how much of the sunlit side we can see.



Lesson 3 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 10 min NAVIGATION
Revisit the home learning where students
look at the current image of the Moon and
make predictions about the other shapes of
the Moon.

A-D

2 20 min LOOKING AT PHOTOGRAPHIC DATA OF
THE MOON
Examine photographs of the Moon over a
month to look for patterns.

E-G markers, chart paper

3 5 min CONNECT TO HUMANS ACROSS
CULTURE AND TIME
View images documenting the Moon from
different cultures and timescales.

H-I

4 10 min NAVIGATION AND EXIT TICKET J-L scrap paper, chart paper, markers
End of day 1

5 20 min GROUPS MODEL LUNAR PHASES IN 3-D
Model the Earth-Sun-Moon system using
3-D objects and record changes in the
apparent shape of the Moon for different
locations.

M Observations of the 3-D Earth-Sun-Moon System, tape, 1 4-inch Styrofoam sphere, 1 ⅜-inch dowel, 1 block with
hole drilled, 1 skewer, 1 thick rubber band, 1 thumbtack, 1 twist tie, 1 1-inch Styrofoam sphere, 1 bulb socket, 1
bright lightbulb, 1 phone camera or webcam, 1 extension cord with power strip, 1 plastic clamp., Physically
Modeling the Earth-Sun-Moon System

6 20 min BUILDING UNDERSTANDINGS
DISCUSSION
Facilitate a Building Understandings
Discussion to make sense of why we see
what we see when the positions of objects
in the Earth-Sun-Moon system change.

N-O Shape Patterns of Earth-Sun-Moon System, tape, https://sepuplhs.org/middle/third-
edition/simulations/moon_phase_simulation.html, chart paper, markers, 1 4-inch Styrofoam sphere, 1 ⅜-inch
dowel, 1 block with hole drilled, 1 skewer, 1 thick rubber band, 1 thumbtack, 1 twist tie, 1 1-inch Styrofoam sphere, 1
bulb socket, 1 bright lightbulb, 1 phone camera or webcam, 1 extension cord with power strip, 1 plastic clamp

7 5 min NAVIGATION
Consider where we should go next and if
our model of the Earth-Sun-Moon system
could explain other phenomena.

P Driving Question Board

End of day 2



Lesson 3 • Materials List
per student per group per class

Physically Modeling the Earth-Sun-Moon
System materials

Lesson materials science notebook
scrap paper
Observations of the 3-D Earth-
Sun-Moon System
tape
Shape Patterns of Earth-Sun-Moon
System

1 4-inch Styrofoam
sphere
1 ⅜-inch dowel
1 block with hole
drilled
1 skewer
1 thick rubber band
1 thumbtack
1 twist tie
1 1-inch Styrofoam
sphere
1 bulb socket
1 bright lightbulb
1 phone camera or
webcam
1 extension cord with
power strip
1 plastic clamp.

markers
chart paper
https://sepuplhs.org/middle/third-
edition/simulations/moon_phase_simulation.html
1 4-inch Styrofoam sphere
1 ⅜-inch dowel
1 block with hole drilled
1 skewer
1 thick rubber band
1 thumbtack
1 twist tie
1 1-inch Styrofoam sphere
1 bulb socket
1 bright lightbulb
1 phone camera or webcam
1 extension cord with power strip
1 plastic clamp
Driving Question Board

Materials preparation (60 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.

Make sure to provide access to images of the current Moon shape for students who might not be able to see the Moon with their own eyes safely (or due to weather conditions). Consider using
https://sepuplhs.org/middle/third-edition/simulations/moon_phase_simulation.html as an example.

Prepare chart paper for posters. The posters you will make in this lesson are as follows:
Patterns of the Moon Over Time
Important Parts and Interactions to Include in the Model
The Phases of the Moon

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

Physically Modeling the Earth-Sun-Moon System
Group size: Ideally the lab is completed in groups of 3-4.

Setup
Use Earth-Sun-Moon System Physical Model Setup and www.teachersopensciedfieldtest.org/space to walk you through the process of setting up the physical models of the
Earth-Moon-Sun system.

https://sepuplhs.org/middle/third-edition/simulations/moon_phase_simulation.html
file:///tmp/www.teachersopensciedfieldtest.org/space


Make sure you have a cell phone (with Zoom, Facetime, or Skype) that can live stream to your computer and be positioned on the Earth sphere to show the perspective
from the thumbtack observer used for Earth.
If practicing setting up the physical modeling investigation before class, it is best to have 2 helpers to assist you.
Turn off any classroom lights. If your classroom is super bright from windows, make sure you take the time to put up black paper or
otherwise block the light from the windows so that the room is dark enough and you can easily see shadows on the Moon sphere.

Notes for during the lab: See Earth-Sun-Moon System Physical Model Setup.
Safety: These sticks are pointed at the end so make sure to advise students to use caution.
Disposal: N/A
Storage: N/A



Lesson 3 • Where We Are Going and NOT Going
Where We Are Going

In this lesson, students will use physical modeling and an online interactive to observe the motion of the Moon in relation to the Sun and Earth. Students will incrementally build the ideas
needed to predict lunar phases. First they will look at photographs of the changing shape of the Moon, then they will create a physical model, using a camera to take the perspective of the
observer. Finally, they will view a simulation of the parts of the system interacting.

Where We Are NOT Going

Students do not need to memorize the vocabulary for the phases of the Moon, but they should recognize how the position of the Moon affects the shape of the Moon we see on Earth.

Students will be investigating eclipses in Lesson 4, so those patterns do not need to be explained now.

At this point in their figuring out, students do not need to reason with the relative size and scale of the Moon to Earth or the relative distance of the Sun, Moon, and Earth to each other.
Students will build this understanding in Lesson Set 2; when students are sensemaking about gravity they will investigate the size and scale of the Moon and Earth using an interactive.

The orientation of the face of the Moon that we see due to tidal locking is beyond the scope of this lesson but can be explored in a supplemental reading after Lesson 6.

The Moon’s rotation around its axis and around Earth is beyond the scope of this unit.



10 min

LEARNING PLAN for LESSON 3
1 · NAVIGATION
MATERIALS: science notebook

Return to the home learning. Present slide A. Collect student photos, stories, and/or drawings related to their observations of the Moon as
students come into class and display around the room. If students sent you their images digitally and ahead of time, make a slide to go after
slide A with their images.✱

Ask, What did you notice when you looked up at the Moon or saw the image of the current Moon? What did it look like? When was the observation(s)
made?

Come to consensus around what the current Moon looks like and draw an image or images reflecting the class’s consensus.

Make predictions about the shape of the Moon. Present slide B. Say, Does the Moon always look like Moon you observed?

Have students turn and talk briefly about this question. Then elicit student ideas. Most likely, students will say, ”No, it changes.” If the Moon
was close to full, they might say that it is sometimes smaller, and vice versa. Students might mention that they have seen the Moon during
the day and at night.

Present slide C. Have students work individually and draw in their notebooks some predictions of all the
shapes the Moon can take and indicate somehow over what period of time these changes happen. Students
may draw other familiar Moon phases.

Some students may depict the Moon as having a “bite” out of it, as in the image to the right. This is inaccurate,
but at this point accept all ideas without judgement.

Ask 2-3 students to share the period of time until the pattern starts over again. Look for students to suggest
28 days, 30 days, something close to a month.

Press students to justify this time frame. Ask, Why a month? If students suggest a wildly different time frame,
press them for evidence as well; say, How do you know that, or what makes you think that?

Consider data that we could collect. Present slide D. Ask, What data could we collect that could help us figure out (1) how the Moon changes and
(2) over what time period it changes? Elicit 1-2 student ideas.

Look for a student to suggest making more observations over time. If the idea of observing or photographing the Moon over time does not
come up immediately, point students to the home learning and ask, Could we make moon observations, again? How often would we want to
make those observations, ideally?

ADDITIONAL
GUIDANCE

Many students might use words that refer to the phases of the Moon, such as “full,” and “crescent.” Some
students might bring in vocabulary like “waxing,” “waning,” “first quarter,” or “gibbous.” Press these students to
describe the shape when they say these words. You might ask them to come up and sketch the shape and then
label it. If other students are using everyday language such as “fingernail shaped” (for crescent), “half Moon” (for
quarter), or “fat Moon” (for gibbous), add this to the sketch. It is not important that students learn this technical
vocabulary but rather that the class is on the same page so that we can communicate and come to consensus
about the causes of these changes.

✱ ATTENDING TO EQUITY

If you are concerned that some students will
not have access to a camera or drawing
materials but still want to give all students
the opportunity to feel like participants,
consider collecting the images anonymously
and adding them to a slideshow. Afterward,
ask for a couple of volunteers who want to
talk more about the photo they contributed
so as not to draw attention to those students
who did not.



20 min2 · LOOKING AT PHOTOGRAPHIC DATA OF THE MOON
MATERIALS: science notebook, markers, chart paper

Present photographs of the Moon over a month. Say, I wish we had time to make these observations of the Moon ourselves, and I encourage you
to take note of the shape of the Moon when you go outside for many days to come. But in the interest of the limited time we have together, I found
someone who did some of the work for us of recording what the Moon looks like.

Present slide E. Say, Let’s draw a Notice and Wonder chart in our notebooks and title it “Moon Shape Changes”.

Present students with the image on slide F, shown here.

Ask, What do you notice, and what do you wonder? Have students write some ideas
in their notebooks and then turn and talk briefly with a partner .

Share patterns. Present slide G. Ask students to share with the class
patterns that they noticed. Remind students that a pattern is when we

observe something repeat, such as an event or a shape or a color. Noticing
patterns is often a first step to organizing phenomena and asking scientific
questions about why and how the patterns occur.

Students might say that the Moon gets bigger and then it gets smaller. They
might say that sometimes it is gone. Some students might notice that a crescent
is never bigger than half of the Moon, and after that it looks pregnant or lemon-
shaped, rather than bitten into. Record these patterns on chart paper titled
“Patterns of the Moon Over Time.”

The following questions to scaffold pattern identification are on slide G:
What patterns do you observe in the photographs of the Moon over time?
What do those patterns tell you about the Moon?
We observed the Moon recently and recorded its shape. What do you predict the Moon looks like today (or will look like tonight)?
Use a pattern that you noticed to justify your answer.

ASSESSMENT
OPPORTUNITY

Building towards: 3.A Develop and use a model of the Earth-Sun-Moon system to predict and explain patterns
we observe in the way the apparent shape of the Moon changes over time.

What to look for/listen for: As students make their Notice and Wonder chart in their notebooks, look for
students to identify these ideas:

The Moon gets bigger, then it gets smaller.
It looks like a similar thing is happening when one side gets bigger and one side gets smaller.
The marks on the Moon always look the same, but the amount of them we can see changes.

What to do: If students are struggling to see these patterns, ask them to pick one of the images of the Moon
and compare it to another image. Ask, What is the same? What is different? Additionally, you can ask them, Do
you see any changes that look like they are repeating? Or, How is the Moon changing over this time period? Or, Are
there any ways you could classify these images into groups?



5 min3 · CONNECT TO HUMANS ACROSS CULTURE AND TIME
MATERIALS: None

Make connections between what we see in the sky and what humans before us have documented. Display slide H. Say, We can’t be the only
ones who have noticed these Moon phases; they are right up there in the sky! How have humans observed and explained these phases across place
and time? I’ve got some images here of some ancient representations of the Moon. I will explain the origin of each image.

Mayan Moon Calendar (Mexico), 13th century- The Maya sacred calendar is called Tzolk’in in Yucatec
Mayan and Chol Q’ij in K’iche’ Mayan. This calendar is not divided into months. Instead, it is made
from a succession of 20 day glyphs in combination with the numbers 1 to 13, which produces 260
unique days (multiplying 20 × 13 equals 260). This image illustrates how the numbers 1 to 13 cycle
through the 20 glyphs to form dates in the Tzolk’in calendar. Any such combination, such as 1 Imix’,
repeats only after 260 days have passed. The length of the Tzolk’in matches nine cycles of the Moon
and the period of time between when a woman finds out she is pregnant and the birth of the child.

North Kohala Coast (Big Island of Hawaii), 1,200 AD- These are rock carvings in an archaeological
preserve. Ancient Hawaiians called their stone art Ki’i Pohaku, which means “images in stone”.

Show slide I. Ask, What connections can you make with the images? Why do you think so many people across the world observed and recorded the
phases of the Moon? Have students turn and talk briefly about the questions. Then elicit student ideas as a class.

ADDITIONAL
GUIDANCE

Consider giving students time to share the word for Moon in another language on the second day of this lesson.
To support this, at the end of day 1, ask students to research the word for Moon in another language by speaking
to their friends and family or by looking it up. Multilingual students may be ready to share right away. Creating
this space will honor in the classroom the knowledge brought by family and community, legitimize the
resources emergent multilinguals bring to the classroom, and give emergent-multilingual students the
opportunity to make content connections in their first language.Students may come up with other ideas,
stories, and interpretations for these words. This is a chance for them to share their knowledge without
judgement.

The word Moon probably comes from the Old English word mona, which stems from menon or mensis (for
month). The root of the word is found in many languages, including Old Germanic, Old Saxon, Old Dutch, and
Old Nordic, that have similar words for it. In Spanish (luna) and French (lune), the words most commonly used
for Moon come from the Latin word for Moon, luna, which is the name of the Roman goddess of the Moon,
which is taken from the Greek word selas, which means brightness (Science Diction: The Origin Of The Word
'Moon'. (2012, January 20)).

We have chosen to use the phrase lunar phases (from the root word luna) because this might connect to
cognates in other languages and help students make connections to lunar eclipses in Lesson 4. You may choose
to use Moon phases (or another phrase) because it is more familiar to your students. If you choose to use lunar,
make sure to add it to the word wall or personal glossary.



10 min4 · NAVIGATION AND EXIT TICKET
MATERIALS: scrap paper, chart paper, markers

Decide where to go next. Display slide J. Ask, What could we do to help explain the patterns we saw in the moon shape data and that people
around the world have recorded for thousands of years?

Look for students to suggest creating a physical model of the Moon, like we did of Earth and the Sun to explain seasons, using physical items
that are analogous to the celestial bodies. Students might also suggest working with a simulation or looking at photographs of the Earth-Sun-
Moon system from afar or doing research (i.e., talking to a scientist, Googling it).

Say, Let’s see if we can figure this out by modeling the system using a physical model.

Exit ticket. Display slide K and pose the question on the slide as an exit ticket: What will we need to include in our physical model to
explain the changing shape of the Moon? Have students write their name and record their thinking on a half sheet of recycled paper. As

students are writing their ideas walk around to observe what ideas are emerging.

ASSESSMENT
OPPORTUNITY

Building towards: Develop and use a model of the Earth-Sun-Moon system to predict and explain patterns we
observe in the way the apparent shape of the Moon changes over time.

What to look/listen for: Look for students to include both parts (such as the Moon, Earth, and Sun) and
interactions (such as the Moon moving around Earth) in their ideas.

What to do: As students are writing, ask them why what they are including should be a part or interaction in the
model they wish to create. Collect the exit tickets from students to provide feedback on their model ideas
before day 2. Also, use this as a formative tool to motivate what the class needs to include in their physical
model.

Share as a class the ideas to include in the physical model. Display slide L and say, I was observing what you were writing as I walked around
the classroom, and it seems like most people want to include the Sun, the Moon, and Earth and a person on the surface of Earth in their models to
explain the changing appearance of the Moon.

Ask, Can someone explain to me why they believe that we should include all four of these objects in our system in order to model changes in the way
the Moon looks to us on Earth? After hearing from a student, ask the class, Do you agree or disagree with what _________ said? Make sure the
class discusses the ideas described below.

The Moon goes around Earth.
The Sun is part of the system. The lamp Sun should be farther away compared to the distance between the Moon and Earth.
The light needs to be on.
A person who observes the Moon should be on Earth’s surface.

As students make suggestions, keep a public record at the front of the classroom on chart paper titled ”Important Parts and Interactions to
Include in the Model.”

Look for students to explain something about sunlight being an important part of the system. If a student disagrees, press them for
justification. If students do not feel it is important to include the Sun or don’t bring up sunlight as important to the phenomenon, you can tell
them that the Moon reflects light from the Sun (we can’t see the Moon without the Sun!) and that you think we should include the Sun (like
we did in Lesson 2) in order to move forward.

Collect the exit tickets as students leave class to review before day 2.



20 min

End of day 1

5 · GROUPS MODEL LUNAR PHASES IN 3-D
MATERIALS: Physically Modeling the Earth-Sun-Moon System, Observations of the 3-D Earth-Sun-Moon System, science notebook, tape, 1 4-inch Styrofoam sphere, 1 ⅜-inch dowel, 1 block
with hole drilled, 1 skewer, 1 thick rubber band, 1 thumbtack, 1 twist tie, 1 1-inch Styrofoam sphere, 1 bulb socket, 1 bright lightbulb, 1 phone camera or webcam, 1 extension cord with power
strip, 1 plastic clamp.

Navigate to where we left off last time. Say, Can someone remind me of what we wanted to include in our model of the lunar phases? Have the
poster you made last time visible.✱

Create in small groups an initial physical model of lunar phases. Turn off the classroom lights and block the windows (if it is bright outside).
Organize students into groups of 3-4 and provide each group with a Styrofoam Earth (larger sphere), a dowel or stick to mount it on, a base
to hold the dowel, a rubber band to mark the observer’s path, a thumbtack to represent a person with a twist tie to represent an arm pointing
to the sky, a Styrofoam Moon sphere, a skewer or paperclip to mount it on, and a lamp. See Earth-Sun-Moon System Physical Model Setup and
www.teachersopensciedfieldtest.org/space .

Display slide M and hand out a copy of Observations of the 3-D Earth-Sun-Moon System to each student. Orient students to the handout
using slide M, pointing to each orientation of the Moon in the diagram and the corresponding row of the data table where they can record
their observations.

Remind students that the thumbtack represents someone looking up from our location on Earth.

Ask, Can you get the little person thumbtack to see something that looks like each of the photos that we have?

Give students about 10 minutes to play around in small groups. As they work, move from group to group and listen to students’
conversations.

ASSESSMENT
OPPORTUNITY

Building towards: Develop and use a model of the Earth-Sun-Moon system to predict and explain patterns we
observe in the way the apparent shape of the Moon changes over time.

As students are manipulating the parts of the 3-D model, this is what to look look/listen for and what to do:
Struggling to change perspective. These students might say something like, “Everywhere we move the
Moon I always see half dark and half light.” If you hear a student struggling to change perspective, say,
You say that you always see the same thing. But would you see the same thing if you were a tiny person
standing on top of that thumbtack? What would that person see? Keep in mind that in a moment,
students will have a chance to see the Moon from the perspective using a camera.
Struggling to connect light to the parts of the Moon that we see. These students might say something
like, “I think the person can see the Moon from everywhere, I don’t get it.” If you hear a student
struggling to connect light to the appearance of the Moon from Earth, If Earth is at the center of a clock,
position the Moon at 12 o’clock with the Sun at 3 o’clock so that half of the ball would appear lit from the
perspective of someone on the thumbtack (quarter Moon). Say, I see a shadow on the Moon when it is in
this position. What would that look like to someone on the thumbtack? Do we see that shadow?
If Earth is at the center of a clock, position the Moon at 12 o’clock with the Sun at 3 o’clock.

Introduce the camera. Bring the class’s attention to the front of the room and say, I saw several people trying to physically get the perspective of
the thumbtack. It is kind of hard to fit our faces in there! I’m wondering if there is any other way we could see what it looks like from the thumbtack?
Look for students to suggest using a little camera.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING SCALE,
PROPORTION, AND QUANTITY

At this point in their figuring out, students do
not need a scientifically accurate scale
model of the Earth-Sun-Moon system. This
lesson is about positioning those objects
related to how the position affects the
pattern or shape of the Moon we see. It is OK
to foreground for students that considering
scale is a great line of questioning that
reminds us to figure out more about the size
and scale of distance of these objects (and
others) in our solar system. It also reminds us
how important perspective is when we are
modeling objects in the sky and space. This
sets us up for later when we get to gravity
that the scale might be more important.

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


20 min

Say, I was thinking about a camera too! Ask one group to bring their model to the front of the classroom, and ask everyone else to gather in a
Scientists Circle around the model with their copies of Observations of the 3-D Earth-Sun-Moon System.

Use a cell phone with livestream software on your computer to take the perspective of the thumbtack person. See Earth-Sun-Moon System
Physical Model Setup for setup and troubleshooting. Remind students that because the phases of the Moon don't seem to change by season,
orientation of the foam Earth to a particular season does not matter at this point in our physical modeling.

As you demonstrate five positions the Moon can take and point to the image on the screen (which is displaying what the phone camera is
seeing), give students a chance to revise the observations they recorded on Observations of the 3-D Earth-Sun-Moon System. At the end of the
activity, have students tape the handout into their science notebook.

6 · BUILDING UNDERSTANDINGS DISCUSSION
MATERIALS: Shape Patterns of Earth-Sun-Moon System, science notebook, tape, https://sepuplhs.org/middle/third-edition/simulations/moon_phase_simulation.html, chart paper, markers, 1
4-inch Styrofoam sphere, 1 ⅜-inch dowel, 1 block with hole drilled, 1 skewer, 1 thick rubber band, 1 thumbtack, 1 twist tie, 1 1-inch Styrofoam sphere, 1 bulb socket, 1 bright lightbulb, 1 phone
camera or webcam, 1 extension cord with power strip, 1 plastic clamp

Remain in a Scientists Circle and display slide N. Hold up the Styrofoam Moon and Earth spheres , turn off the classroom lights, and turn on
the lamp Sun at the front of the room. Ask a student volunteer to explain one thing that they noticed and wondered as they physically
manipulated the parts of the Earth-Sun-Moon system. Then ask for other volunteers to share.✱

As students share their observations of light and shadows in the Earth-Sun-Moon system, say, Was the Moon ball the only place where you saw
shadows cast by the lamp Sun? Accept a response if offered, or say, I saw a shadow on the foam Earth as well. Just like the Moon, the foam Earth
was always half in shadow. Did anybody notice that in their groups or have an idea about it?

Look for students to suggest that the light and shadow show day and night on Earth. Say, Wow that’s interesting. So there is a day and night on
Earth, and there is a day and night on the Moon. So it sounds like when we are talking about shadows on the Moon, we are really talking about the
night side of the Moon. And when we are talking about what we see, we are talking about the day side. Does that sound right?

Say, I found an interactive online simulating the phases of the Moon. Let’s take a look and see if it matches our understanding.

Display slide O. Project https://sepuplhs.org/middle/third-edition/simulations/moon_phase_simulation.html .
Orient to the perspective of the interactive. The interactive is simulating looking down on the North
Pole of Earth from above it in space. Make this explicit for students and point out how this is different
from the way we have represented the Earth-Sun system where we had the perspective of hovering
next to the system, over the equator of Earth.

Let the interactive play, pausing occasionally to probe students’ understanding by asking, Does this
match the phase we saw in our models?

Say, Let’s make a reference for ourselves so that we remember where the Moon is at each phase.

Hand students Shape Patterns of Earth-Sun-Moon System. Take a couple of minutes to orient students
to the differences between Shape Patterns of Earth-Sun-Moon System and https://sepuplhs.org/middle/
third-edition/simulations/moon_phase_simulation.html , such as the people to represent the different
times of day and the arrows to represent the spin of Earth. Give students about five minutes to fill it
out and tape it in their notebooks. As students are filling out Shape Patterns of Earth-Sun-Moon System,
ask, In what parts of the day can you see this Moon?

✱ STRATEGIES FOR THIS BUILDING
UNDERSTANDINGS DISCUSSION

A Building Understandings Discussion is a
useful kind of discussion following an
investigation because the purpose is to focus
students on drawing conclusions based on
evidence. Your role during the discussion is
to invite students to share conclusions and
claims and to push them to support their
conclusions and claims with evidence.
Students can disagree with each other, and
the class does not need to reach consensus
on all ideas shared, but rather, areas of
disagreement can motivate future
investigations. Helpful prompts during these
kinds of discussions include the following:

What can we conclude?
How did you arrive at that
conclusion?
What’s your evidence?
Does anyone have evidence to
support ____________’s claim?
What data do we have that
challenge ____________’’s claim?

https://sepuplhs.org/middle/third-edition/simulations/moon_phase_simulation.html
https://sepuplhs.org/middle/third-edition/simulations/moon_phase_simulation.html


5 min

ADDITIONAL
GUIDANCE

Check to make sure that students are including these details:
Adding the Moon on the circle that represents the orbit of the Moon.
Adding a shadow, or sunlight, to the Moon.
Do not expect students to be exact about waxing or waning phases. Accept a crescent Moon that is at
the top left of the orbit or at the bottom left of the orbit.
If students need help figuring out how and what to add to their model, refer them back to https://sepu
plhs.org/middle/third-edition/simulations/moon_phase_simulation.html and ask them to tell you
how to change it to make the shape of the moon appear. Then, have them add what they see with the
moon, and the sunlit and nonsunlit portions of the moon.

Then ask students to volunteer to share their understanding of each shape, using the vocabulary of day and night or light and dark, as
appropriate.

As students share, record at the front of the room a version of the diagram from Shape Patterns of Earth-Sun-Moon System on a sheet of chart
paper labeled “The Phases of the Moon.” Add the position of the Moon in the system for each phase as students share. Again, point out the
perspective of looking down on the North Pole of Earth.

Ask students how they represented the shadowed side of the Moon in Shape Patterns of Earth-Sun-Moon System and decide how you will
represent this as a class. The convention used throughout this unit is a striped region, but each class may choose something different. Keep
track of the choice in a key on the diagram you are making.

Label each phase in the image with agreed-on names for each or with the technical names such as new Moon, crescent Moon, quarter Moon,
gibbous Moon, full Moon.

Have students fill out the second column of Shape Patterns of Earth-Sun-Moon System using these naming conventions, if they have not
already. If you are introducing new vocabulary (like gibbous), be sure to point this out explicitly and give students a chance to record new
words in a personal glossary or on the class Word Wall.✱

7 · NAVIGATION
MATERIALS: Driving Question Board

Navigate to the next lesson. Display slide P. Before the class leaves for the day, have a whole-class discussion about other patterns students
might have seen related to the Moon and whether the modeling done in class today might also apply to these other patterns.

Ask, What patterns related to the Moon do we still have left on our DQB, that we haven’t yet explained?

Have students gather around the DQB to find questions about the appearance of the Moon that we have and haven’t answered. If students
identify any questions that were answered in this lesson, have them move the question to an "answered" section of the DQB.

Ask, Do you think our model can explain questions we have about these other patterns related to the Moon?

The goal is to navigate to eclipses. If there are questions about eclipses on the DQB, refer to those now. If not, you can raise these questions
directly: Does this model explain eclipses? Or is there something else we need to add?

In either case, say, we can look into this more next time.

https://sepuplhs.org/middle/third-edition/simulations/moon_phase_simulation.html

