
HANDS-ON ACTIVITY

Phenomenon Explained Students explore the investigative 
phenomenon by using a model to gather evidence and explain how 
Earth's motion around the sun causes the apparent position of stars in the 
sky to change over the course of a year.

Form a Question After reading about constellations and observing the 
photograph, students should form a question about how Earth’s motion 
relates to which constellations are visible. If students struggle to form a 
question, have them brainstorm ideas with a partner. Sample answer: 
What causes different constellations to be visible at different times?

Everyday Phenomenon  Objects blocking our view affect what 

we can see. 

Students should understand that we cannot see through objects such 
as desks or books. Ask students to identify objects in the classroom that 
block their view of another object in the classroom. As students work 
through this modeling activity, encourage them to think about which 
objects in space affect the view of the constellations from Earth.

STEP 1  Students position themselves with their backs to the sun and 
record the constellations they observe in front of them.

STEP 2  Students model one-quarter revolution of Earth and record 
their observations, then repeat the same step twice.

INVESTIGATIVE PHENOMENON
Earth’s revolution around the sun can explain 
patterns in the sky.

POSSIBLE MATERIALS

 butcher paper

 string

 star maps for each season, 
labeled with the season

PREPARATION

Make a large sun out of butcher 
paper by cutting a circle. Ideally 
this should be very large, about 6 
feet in diameter. Hang the model 
sun in the center of the room. 
Tell students it is the sun and 
they must look in the opposite 
direction from the sun throughout 
the activity. Make large copies 
of star maps of constellations 
for each season—one for each 
station students will stop at as 
they revolve around the sun. See 
page 282 for examples of seasonal 
constellations. Hang or tape the 
star maps on each wall of the 
room; label the maps with the 
appropriate season. Have students 
begin with summer.

Activity Guide, pages 270–271

The Night Moves
EXPLORATION 2

TIME ESTIMATE

 40
min
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FORMATIVE ASSESSMENT

MAKING SENSE OF PHENOMENA
Students gain understanding that Earth’s revolution around the sun 
can explain patterns in the sky as they explore the investigative 
phenomenon. They should connect this to the anchoring 
phenomenon that Earth has regular patterns of motion which 
can explain how and when objects become visible and appear to 
move in the sky. Students should understand that patterns in the 
constellations visible at different times of the year and in the time of 
sunset can be explained by Earth’s revolution around the sun.

REMEDIATION If students struggle to connect the investigative 
phenomenon back to the anchoring phenomenon, have a class 
discussion of what students modeled in the activity and how they 
could make a model to investigate patterns in the time of sunset.

MAKING SENSE OF PHENOMENA 
IDEA ORGANIZER

After completing Exploration 2,  
students can fill in the Idea 
Organizer to summarize the 
connection between Earth’s 
revolution around the sun 
explaining patterns in the sky 
and the anchoring phenomenon 
that Earth has regular patterns 
of motion, which can explain 
patterns in the sky, such as the 
time the sun appears to set.

STEP 3  Students model one rotation of Earth and record their 
observations. Sample answer: It was daytime when I faced the sun.

• Make a Claim Claims should indicate that the constellations appear to
move as Earth revolves around the sun.

• Evidence Students should cite as evidence the data from the activity
that they observed different constellations with each partial revolution.

• Reasoning Students should explain their reasoning that relates
Earth revolving around the sun as the cause of the changes in which
constellations are observable from Earth.

Activity Outcome
Students should use a model to observe changes in the apparent position 
of the stars in the sky in order to make and support a claim connecting 
those changes to Earth's revolution around the sun. 

Performance Indicators

use a model to observe changes in the apparent position of 
the stars in the sky

make a claim that Earth’s revolution around the sun causes 
different stars to be visible during different times of the year

support the claim using observations as evidence
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TIME ESTIMATE

EXPLORATION 4

Phenomenon Explained Students explore the investigative 
phenomenon by interpreting data and making a model to explore and 
explain how Earth’s revolution around the sun and the moon’s revolution 
around Earth cause observable monthly and yearly patterns in the sky.

Round and Round
Use the illustrations to contrast orbit and revolution. Explain that orbit 
can be a noun or a verb. For example, in “Earth orbits the sun,” it's a verb. 
Revolution, on the other hand, is always a noun. Its verb form is revolve.

Students infer patterns caused by the revolutions of Earth and the moon. 
Sample answer: the apparent shape of the moon and the seasons; 
Accept all preliminary ideas based on what students have learned so far.

Moon Shapes
Students interpret a lunar calendar, determine the time from one full 
moon to the next, and describe patterns. Sample answer: In about a 
month's time, the moon changes from partial moons on the right side 
to full moon. Then, it goes from full to partial moons on the left side and 
ends as a dark moon. Finally, it repeats the pattern on the right side.

INVESTIGATIVE PHENOMENON
Monthly and yearly patterns in the sky are 
caused by Earth’s and the moon’s motion in 
space.

Activity Guide, pages 279–284

What Patterns Do the Sun and 
Moon Cause During the Year?

 40
min

Materials Alert You may wish 
to provide students with colored 
pencils and poster paper for 
drawing their models.
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MAKING SENSE OF PHENOMENA 
IDEA ORGANIZER

After completing Exploration 4,  
students can fill in the Idea 
Organizer to summarize the 
connection between Earth's 
and the moon's motion in space 
causing monthly and yearly 
patterns in the sky and the 
anchoring phenomenon that the 
apparent motion of the sun across 
the sky due to Earth’s rotation 
and revolution causes patterns 
that can be observed, including 
changes in the time the sun sets at 
a location.

FORMATIVE ASSESSMENT

MAKING SENSE OF PHENOMENA
Students gain understanding that monthly and yearly patterns in 
the sky are caused by Earth’s and the moon’s motion in space as they 
explore the investigative phenomenon. They should connect this 
to the anchoring phenomenon that the apparent motion of the sun 
across the sky due to Earth’s rotation and revolution causes patterns 
that can be observed, such as changes in the time the sun sets at 
a location. Students should understand that the observed yearly 
patterns in the position of the sun in the sky support an explanation 
of Earth’s revolution around the sun, and that Earth’s revolution 
around the sun causes Earth to be in a different position with respect 
to the sun each day at sunset, causing the time of sunset to change.

REMEDIATION If students struggle to connect the investigative 
phenomenon back to the anchoring phenomenon, have small 
groups of students explain in words or drawings how Earth's 
revolution around the sun causes the time of sunset to change. 

Revolution and Patterns
Students interpret data and graph seasonal patterns in the sun’s position 
in the sky. Discuss how the illustrations and the graph suggest that 
seasonal changes repeat yearly due to Earth's motion in space.

Shifting Stars and Changing 
Constellations
Students analyze images and answer questions in order to explore a 
pattern in the positions of stars as Earth revolves around the sun.

Students explain why you can’t see Pegasus in the spring.  
Sample answer: Pegasus is located on the opposite side of the sun from 
where Earth is located during springtime.

Students record observations of constellations and complete a data chart. 
They use the data to identify constellations visible in winter.

Campus Constellations
Students choose a daily, monthly, or yearly pattern to model. They make a 
model showing how objects in space, including Earth and the sun, moon, 
and stars, interact to cause a pattern people observe from Earth's surface. 
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