
3A  Earth and Space Sciences Unit 8 Patterns in the Solar System

Hands-On Lab Planning Phenomenon Storyline

Model the Apparent 
Motion of the Sun

30 minutes 

Small groups

Objective Students model the Earth-sun system 
to develop an explanation for night and day and 
the apparent motion of the sun in the sky.

Materials
• ball, polystyrene-foam, 3-inch diameter, 

on a pencil
• light bulb, bare hanging from the ceiling 

(1 for the class)
• marker
• tape, masking

Setup
• Use a light bulb with approximately a 1200 lumen 

output. Safely hang the bare light bulb in the 
center of the room, a little above the average 
student eye level. 

• Move desks to the side to give students room 
to move around. Darken the room as much as 
possible.

• Tape the light bulb's cord or extension cord to the 
floor or place such that it is not a trip hazard.

Teardown
• Save the foam balls for future use. If you provided 

the pencils or pens, leave them attached to the 
balls.

• Allow the light bulb to cool down before taking it 
down, particularly if using an incandescent bulb.

ANCHORING PHENOMENON

The moon moves across the sky daily, and its shape 
changes with a repeating pattern over approximately 
a month.

DRIVING QUESTION Why does the moon appear 
to move across the sky each day and have different 
shapes in a monthly pattern?

INVESTIGATIVE & EVERYDAY PHENOMENA

EXPLORATION 1 
The moon moves across the sky each day.

The apparent motion of the moon follows a 24-hour 
cycle and is explained by Earth’s rotation on its axis.

EXPLORATION 2 
The shape of the sunlit area of the moon that we see 
from Earth changes over an approximate 28-day cycle.

The repeating pattern of the moon’s sunlit area over 
an approximate 28-day period is explained by the 
revolution of the moon around Earth.

EXPLORATION 3 
In a lunar eclipse, we see Earth’s shadow on the moon. 
In a solar eclipse, we see the moon as a dark circular 
disk on the sun.

Understanding how lunar and solar eclipses occur will 
help students expand their understanding of the Earth-
Sun-Moon System.

EXPLANATION

As Earth rotates on its axis, on any given day/night the 
shape of the moon stays the same but it appears to 
move like the sun, from east to west. It takes the moon 
about a month to complete one orbit around Earth. In 
that time, the orientation of the moon with respect to 
Earth and the sun changes, and different portions of 
the side of the moon we see from Earth are illuminated, 
causing the monthly cycle of lunar phases

The Earth-Sun-Moon System
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Trace Tool to the NGSS Go online to view the complete coverage of standards 
across lessons and units. Professional Development Go online to view Professional 
Development videos with strategies to integrate CCCs and SEPs, including the ones 
used in this lesson.

Hands-On Lab Planning Building to the Performance 
Expectations
The learning experiences in this lesson support 
student mastery of
MS-ESS1-1 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.

Science & Engineering Practices

Developing and Using Models Develop and use a 
model to describe phenomena. (MS-ESS1-1)

  VIDEO Developing and Using Models

Disciplinary Core Ideas

ESS1.A The Universe and Its Stars Patterns of the 
apparent motion of the sun, the moon, and stars in 
the sky can be observed, described, predicted, and 
explained with models. (MS-ESS1-1)

ESS1.B Earth and the Solar System This model of 
the solar system can explain eclipses of the sun and 
the moon. Earth’s spin axis is fixed in direction over the 
short-term but tilted relative to its orbit around the sun. 
The seasons are a result of that tilt and are caused by 
the differential intensity of sunlight on different areas 
of Earth across the year. (MS-ESS1-1)

Crosscutting Concepts  

Patterns Patterns can be used to identify cause and 
effect relationships. (MS-ESS1-1)

Scientific Knowledge Assumes an Order and 
Consistency in Natural Systems Science assumes 
that objects and events in natural systems occur in 
consistent patterns that are understandable through 
measurement and observation. (MS-ESS1-1)

The View from Planet Earth 
Part 1: Lunar Phases

30 minutes 

 Pairs

Objective Students model the Earth-sun-moon system to 
develop an explanation for the changing appearance of the 
moon.

Materials
• ball, polystyrene foam, 3-inch diameter (1 per student)
• light bulb, bare, hanging from ceiling (1 for the class)
• pen or pencil (1 per student)

Setup
• See Setup and Teardown for "Model the Apparent Motion of 

the Sun" Hands-On Lab.

The View from Planet Earth 
Part 2: Eclipses

30 minutes 

 Pairs

Objective Students will model the Earth-sun-moon system 
to develop an explanation of how and when lunar and solar 
eclipses occur.

Materials
• ball, polystyrene foam, 3-inch diameter (1 per student)
• light bulb, bare, hanging from ceiling (1 for the class)
• pen or pencil (1 per student)

Setup
• See Setup and Teardown for "Model the Apparent Motion of 

the Sun" Hands-On Lab.
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Hands-On Lab  Small groups   30 minutes

Model the Apparent Motion of the Sun

   Developing and Using Models

Students model the Earth-sun system to develop an explanation for night and day 
and the apparent motion of the sun in the sky.

Setup
•  Use a light bulb with approximately a 1200 lumen output. Safely hang the bare 

light bulb in the center of the room, a little above the average student eye level. 

•  Move desks to the side to give students room to move around. Darken the room as 
much as possible.

•  Tape the light bulb's cord or extension cord to the floor or place such that it is not a 
trip hazard.

Teardown
•  Save the foam balls for future use. If you provided the pencils or pens, leave them 

attached to the balls.

•  Allow the light bulb to cool down before taking it down, particularly if using an 
incandescent bulb.

Strategies
•  Make sure students tape labels to the front of each actor, not the back.

•  Emphasize that it is important that the Earth student is turning slowly so that they 
do not miss night and day and so that they are as accurate as possible.

SEP

LESSON 1 Engage • Explore/Explain • Elaborate • Evaluate  

 Student Lab Worksheet available onlinePDF
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MATERIALS

• ball, polystyrene-foam, 
3-inch diameter, on a 
pencil

• light bulb, bare, hanging 
from ceiling

• marker

• tape, masking

You will model the Earth-sun system to develop an explanation for night 
and day and the apparent motion of the sun in the sky. 

Procedure

 STEP 1 Act Work with a partner. Choose who will play the part of the 
sun and who will play Earth. Write sun on one piece of paper and 
Earth on another, and tape the labels to each actor. Stand facing 
each other. Discuss how the motion of the sun or Earth can result 
in periods of daytime and nighttime on Earth.

 STEP 2 Act If you are the actor playing Earth, stand facing the sun. 
Slowly turn in a circle toward your left. Keep your head in line 
with your body. Your head is representing Earth. Say night when 
you can no longer see the sun and say day when you first see the 
sun again. Take turns being Earth and the sun. NOTE: Turning 
toward the left models Earth’s counterclockwise movement as 
you are looking down at the North Pole.

 STEP 3 Now use the light bulb and the polystyrene ball to make a model 
that explains day and night. Write Earth on the tape and put the 
label around the center of the ball. Hold the ball in front of the 
light bulb and turn the stick toward the left.

Analysis

 STEP 4 When I was playing Earth and could see the sun, 
my face represented the part of Earth that was 
experiencing day / night. When I could not 
see the sun, it was day / night . When I first 
saw the sun, it was sunrise / sunset. When I 
last saw the sun, it was sunrise / sunset . It 
was morning / noon / midnight when  
I was directly facing the sun.

HANDS-ON LAB

Model the Apparent Motion  
of the Sun
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STEP 5 Think about a compass. If you are facing south, your right shoulder is west 
and your left shoulder is east. In what direction did you first see the sun in 
the morning? As you turned, in what direction did the sun seem to move 
throughout the day?

STEP 6 Based on your observations, why does the sun appear to move across 
the sky?

Answers should include that the sun appears to move across the sky because 

Earth spins around. Sample answer: In both models, the sun did not move. 

When I played Earth, the sun appeared to move across the sky as I turned. In 

the polystyrene ball model, the parts of the ball that were lit by the sun changed 

as Earth rotated showing the cycle of day and night on Earth.

Sample answer: I first saw the sun over my left shoulder, so I first saw it rise in 

the east. The sun appeared to move from left to right as I turned around, so it 

moved from east to west.
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LESSON 1 Engage • Explore/Explain • Elaborate • Evaluate  

Relationship Skills Before the lab, discuss what makes a collaboration 
successful. Have the class generate or identify guidelines for effective 

communication, for this lab or in general.

Hands-On Lab Scoring Rubric
Points Criteria

Follows lab procedures carefully and fully

Records observations clearly and completely

Supports conclusions and explanations with valid and reliable evidence
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