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When we investigate the universe, we 
discover that its underlying foundations are 
based on several great movements and cycles 
that link and interact with each other.

Understanding the science of these 
movements and cycles represents an 
opportunity for students to develop numerous 
skills and a lifetime sense of wonder, curiosity 
and respect for the earth and its place in the 
universe.

The Earth as it travels through space is 
moving in five major motions. Two of the 
motions cause day and night and the seasons 
as well as drive the water cycle and create the 
weather. 

The earth’s cycles also interact with all 
plants, animals and rocks as it drives food 
chains and food webs.

Two Thousand years ago, Greek and Roman 
scientists called these cycles “the Dance of the 
Spheres.”

Astronomy Cycles
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The Earth rotates at approximately 1,000 mph.  
The rotation is counterclockwise when viewed from above 
the North Pole. The rotation of earth causes half of the planet 
to face the sun, while the other half faces away from the sun 
which causes night. The cycle of a day adds heat to the earth 
during daylight hours and then cools during the night. This 
heating and cooling creates the water cycle and weather.

The Earth revolves around the sun at 66,000 mph.  
One complete revolution takes 365 and 1/4 days or one year. 
If we could view this revolution from above; the solar system, 
the earth and the planets would revolve in a counterclockwise 
direction. 

Because the earth is tilted on its axis by 23 and 1/2 degrees, it 
receives different amounts of solar energy at different parts of 
its orbit.  The earth’s orbit and axis tilt cause the seasons of 
summer, fall, spring and winter and weather systems to move 
around the earth. 
The moon revolves around the earth every 29 and 1/2 days.

5 Movements of the Earth in Space

2. Revolution
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Because the earth is not a perfect sphere (it bulges at its 
equator) it wobbles. You can demonstrate the earth’s wobble 
by spinning a top. The earth’s wobble is called Precession. 
Precession changes the North star over thousands of years. 
Today our North star is Polaris, for the Egyptians it was a star 
called Thuban, in the constellation Draco. In the future it will 
be the star Vega in the constellation Lyre.

3. Wobble

4. Galaxy Rotation
The earth, sun and planets (the solar system) revolve around 
our galaxy once every 225 million years. Our galaxy is called the 
Milky Way. If one could look down on the Milky Way galaxy from 
above it would rotate in a counterclockwise direction. The orbit of 
the sun through different parts of galaxy may be responsible for 
climate changes such as ice ages.

5. Galaxies Moving in Universe
The Milky Way galaxy along with other galaxies are moving and 
expanding out into space. Scientist believe the cause of this galactic 
movement is from a great explosion called the Big Bang. Scientists 
estimate the Big Bang birth of the universe took place between 12 
and 15 billion years ago. 

Changes North Star

Climate

Formation of Matter
Star Birth and Death
Black Holes
Quasars



4

Rotation - Exploring Day/Night and the Moon

* Note below that earth’s orbit around the sun is not circular, it is 
elliptical. With the closest approach to the sun being in the winter season 
for the northern hemisphere.

Winter distance    =  91.4M
Summer distance  =  94.6M

Resources
•  Globe  - with axis pole if available
•  Flashlight
•  or Blue Planet Globe (with night shield)
•  Starry Night Software (optional) or Internet sites

1. Have one student with a flashlight role-play the sun. Another student 
can hold and rotate the earth ball counter-clockwise (if looking down on 
the earth or from left to right) turning the ball into the sun and away from 
it to demonstrate day and night. Tilt the axis of the earth at 23.5 degrees 
to represent the seasons

2. If you have the Blue Planet globe with a night shield - set the current 
date by turning the disk at the bottom of the globe. This represents the 
position of the earth axis. Then turn the globe to represent the earth’s 
rotation from left to right. Move the flashlight far enough away so it 
covers the northern and southern hemispheres.
• At the winter solstice (December 21). The Earth’s axis is tilted away 
from the sun. Note the distance traveled by North America from its 
sunrise on the left to sunset on the right. Also note that the North Pole 
regions are in the Night Shield for the entire day’s rotation.
• At the summer solstice (June 21). The Earth axis is tilted toward the 
sun. Note the much greater distance travelled by North American while 
in the sun and how the North Polar regions are in the sunlight for the 
entire day’s roation.

FLASHLIGHT

4, Next, have the students role-play the rotation of the moon around the 
earth. Find a moon ball that is 1/4 the size of the Earth. See diagram and 
scale note below. Discuss the phases of the moon. 

5. Rotation of moon is also counterclockwise. The Moon takes 29.5 days 
to make one complete orbit around the earth.

6. Discuss the phases of the moon with its position relative to the earth 
and sun. Discuss solar eclipses (Moon between Earth and Sun)
 and lunar eclipses (Earth between moon and Sun)

Notes on Scale
Earth diameter = 7,928 miles
Moon diameter = 2,160 miles
Sun diameter = 865,500 miles
Average distance of Earth to Sun = 93 Million miles
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Revolution - Exploring the Seasons & Zodiac

Resources
• Earth Globe (with Axis if possible), 
• Sun Ball
• Optional Venus and Mars balls
• Earth/Moon/Sun Planetarium
• Zodiac Cards
• Flashlight and Graph Paper
• Starry Night CD (optional)

1. Begin this activity with the students discussing the differences in the seasons 
and how the seasons are due to the tilt of the earth’s axis.

2. Role-play the Sun, an inner planet (Venus), the Earth, and an outer planet 
(Mars) - pick balls that are scaled to approximate sizes using balls,
Also have students role-play the zodiac constellations. See next page. (Or use 
the Planetarium model). Revolve all the planets around the Sun counter-
clockwise. The Zodiac constellations do not move.

3. Note how the constellations that are behind the Earth or behind the Sun 
change as the earth revolves around the Sun.

4. Demonstrate how the tilt of the earth’s axis causes the northern hemisphere 
to point towards the sun at one point in its orbit and away from it in the other. 
In-between these positions, the axis points off into space.

4. When the axis tilts away from the sun the Northern Hemisphere it is winter. 
At the same time the axis in the Southern Hemisphere tilts towards the sun and 
it is summer in the Southern Hemisphere. The opposite is true for our summer, 
when the axis points towards the Sun for the north and away from the Sun in 
the south.

5. On earth, the tilt of the axis towards the sun causes two major effects that 
create our seasons
• Tilt of earth away from Sun causes solar energy to be spread out (lessened) 
over a given area. Tilt of Earth towards Sun causes solar energy to be 
concentrated.
• Tilt away causes less hours of sunlight. Path in sky is shorter.
• Tilt towards causes more hours of sunlight. Path in sky is longer.
These paths can also be demonstrated using the Starry Night software.

6. Use the flashlight and graph paper. With the flashlight directly overhead 
(90 degrees) on the paper about 3 feet from the paper, Draw a circle or ellipse 
around the light from the flashlight - Count the number of squares in the light. 
This represents the sun’s energy for the Summer.

7. Next angle the flashlight at 23.5 degrees or a low angle. Again draw a circle 
around the light and count the squares. Note that the light is spread out over a 
greater number of squares at the low angle which represent Winter. This results 
in less energy reaching the earth. See next page and Seasons activity for more.
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Zodiac Stars and Constellation Modeling

Aires, the Ram - March 21 to April 19
Taurus, the Bull - April 20 to May 20
Gemini, the Twins - May 21 to June 20
Cancer, the Crab - June 21 to July 22
Leo, the Lion – July 23 to August 22
Virgo, the Virgin - August 23 to September 22
Libra, the Scales - September 23 to October 22
Scorpio, the Scorpion - October 23 to November 21
Sagittarius, the Archer - November 22 to December 21
Capricorn, the Sea Goat - December 22 to January 19
Aquarius, the Water-Bearer - January 20 to February 19
Pisces, the Fishes - February 20 to March 20

Resources • Zodiac Cards, Sun and Earth Balls

1. In this activity, we will demonstrate the path the earth and 
the other planets take as they revolve against the stars in the 
sky. The zodiac are those star patterns (constellations -
originally named by the Greeks and Romans) that lie 
along the plane of the solar system.

2. Next show them the Planetarium model of the 
solar system. Notice how all the planets lie along a 
single plane with lots of space above and below the 
model. If one extends this plane out into space, the stars 
that lie in the narrow band along that plane would be our 
zodiac constellations. This path is also called the ecliptic.

3. Have students choose the zodiac constellation that 
corresponds to their birthday. Have the students form a ring 
around the sun and earth as shown in the diagram and the 
listed to the right. 

4. Have the Earth rotate on its axis and revolve around the sun. Both in 
counterclockwise motions when looking down on the system as shown 
on the graphic above. Demonstrate the day and night side of the earth at 
different positions 

5. Ask, What zodiac stars at seen on the night side in each of the 
seasons?  Start with the Winter season which has the constellations of 
Taurus and Gemini on the earth’s night side and move counterclockwise 
so Leo and Virgo are are the Spring constellations in the night size.

6. Next, What constellation is behind the sun on the earth’s day side in 
the graphic above. ( Ans. Taurus) These constellations are called Sun 
Signs. If you were born between April 20 and May 20,  Astrologers 
would designate your Sun Sign as Taurus. In the evening sky you would 
see Libra and Scorpius.
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Seasons Activity

Sunrise

Sunset

Season

Match the correct sunrise and sunset times with each drawing.  
    1. Then write the season that each drawing represents.  
    2. Clue - Look at the length of the Sun’s path in the sky.

 sunrise     6:32 am
 sunset      6:41 pm    

 sunrise     7:11 am
 sunset      4:15 pm

 sunrsise    5:08 am
 sunset       8:25 pm

3. Measure the sun’s energy using graph paper and a flashlight.
    See next page - angle the flashlight as shown in the pictures



Measuring the Sun’s Energy in the Seasons
Resources
Flashlight
Graph paper
2 Student team

1. First,  have a student hold a flashlight directly overhead of the squares 
at distance of 18 inches. Overhead = 9 0 degrees
2. The second student draws around the light area in the squares.
3. Count the squares covered with light like the example below.
4. Write down the total squares counted next to the circle. Estimate 
partial covered squares. Label the graph Summer.

5. Next, angle the flashlight so it is approximately 23.5 degrees. See the 
picture on the Seasons page with the low sun angle. If you use the swivel 
flashing it is 2 clicks -  Winter Angle = 23.5 degrees
6.  Fill the area below the first graph with light - you will have to move 
to the left of the paper. Move to a position 18 inches from the target area.
7. As in the first experiment, draw around the area covered, then count 
the boxes and write down the total.
Label the graph Winter.
8. Draw conclusions. Why the temperature is warm in the summer and 
cold in the winter? 
9. Does the yearly heating and cooling of the earth affect the weather?

1

Conclusions:

2

3 4 5

6 78

8 Total =
8 1/2
squares

2 3

4 5 6 8 9

10

1 3

11 12 13 17

14 15 16

17 Total = 
17 1/2
squares


