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 Planetary Motion & Lunar Phases 
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ES.1 The student will plan and conduct investigations in which 

c) scales, diagrams, maps, charts, graphs, tables, and profiles are constructed and 
interpreted; 

 
ES.2 The student will demonstrate scientific reasoning and logic by 

a) analyzing how science explains and predicts the interactions and dynamics of complex 
Earth systems; 

b) recognizing that evidence is required to evaluate hypotheses and explanations; 
c) comparing different scientific explanations for a set of observations about the Earth; 
d) explaining that observation and logic are essential for reaching a conclusion;  
 

ES.4 The student will investigate and understand the characteristics of the Earth and the solar system. 
Key concepts include 
a) position of the Earth in the solar system; 
b) sun-Earth-moon relationships (seasons, tides, and eclipses); 
c) characteristics of the sun, planets and their moons, comets, meteors, and asteroids;. 

 
 
Note:  This lesson would be part of a unit that would go something like: 
 Lesson 1: Planetary Motion & Lunar Phases 

- Pretest 
- History – geocentric vs. heliocentric models 
- Earth’s orbit – brief overview (more detail next lesson) 
- The moon’s orbit 

o Tilt 
 Solar eclipses 
 Lunar eclipses 

o Phases  
 

Lesson 2: Earth’s Orbit 
- Tilt 

o Seasonal changes 
- Eliptical orbits 

o Kepler’s law 
 

Lesson 3:  Other Planetary Orbits 
- The Ecliptic 
- Historical thought about planetary motion 

o Geocentric model 
 “Retrograde” planetary motion 
 Phases of Venus 

- Copernicus and the Heliocentric model 
- Galleleo, Brahe, Kepler 
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Lesson 1: Planetary Motion and Lunar Phases 
 
Engage:   
- Using an LCD projector or Aver Key and television set, teacher will show students 

the Lunar Motion and Phases of the Moon Starry Night files. 
- Students are issued the pre-test.  (10 minutes) 
- Following the pre-test, the teacher will group students in 4’s or 5’s, and ask them to 

discuss their answers and their orbital diagrams.  (5 minutes) 
- Teacher asks groups to present their consensus findings.  (Teacher is attentive to 

disagreements and misconceptions.) 
 
 
Explore: 
- Once again showing phases with Starry Night, teacher will ask students to describe 

the shape of visible moon at key phases (new – not visible, crescent, gibbous, full). 
- Teacher  will introduce phases vocabulary at this time, students will complete graphic 

organizer as notes. 
- Students will be asked which position on lunar orbit diagram will have which 

appearance. 
 
Explain: 
- Using flashlight and different size balls, teacher will guide students in trying to re-

create phase appearances, paying particular care to address any misconceptions that 
may have arisen (such as phases of moon being caused by earth’s shadow, etc.). 

- PowerPoint graphics of phase vs. position in orbit will be shown. 
 
- Teacher will introduce solar and lunar eclipse concepts and vocabulary. 
- Continue with PowerPoint, eclipse graphics. 
- Again using balls and flashlight, and this time adding a hula hoop to represent lunar 

orbit, teacher will demonstrate the tilt and the procession of lunar orbit. 
- Teacher will demonstrate when eclipses occur and when they do not occur. 
 
Extend: 
- Teacher will distribute Lunar Phase activity card, scissors, and brads. 
- Students will construct their Lunar Phase dial. 
- Teacher will demonstrate its use, then students will answer questions using Lunar 

Phase dial. 
 
Evaluate: 
Post-test.  Normally this would be done at the end of the unit, but it will be done this time 
at the end of the lesson, and only the material actually covered will be evaluated. 
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Planetary Motion & Lunar Phases Pre-Test 
 
Match the cause with the effect.  (Some causes will be used more than once): 
 

EFFECTS 
____  1.  Day and night 
____  2.  Summer and winter 
____  3.  Sunrise in the East, sunset in the West 
____  4.  Phases of the moon 
____  5.  Lunar eclipses 
____  6.  Solar eclipses 
____  7.  Moonrise in the East, set in West 
____  8.  Eastward progression of moon compared to stars 
____  9.  Apparent revolution of constellations around the North Star 
____ 10.  The same side of the moon always faces the Earth 
 
 

CAUSES 
A. Rotation of the moon on its axis  
B. Rotation of Earth on its axis 
C. Revolution of the moon around the Earth 
D. Revolution of the Earth around the sun 
E. The tilt of Earth’s axis 
F. The tilt of the moon’s orbit 
G. The shadow of the moon on the Earth 
H. The shadow of the Earth on the moon 
 
 
In the drawing below (which is NOT to scale), draw the Earth’s orbit and the moon’s 
orbit.  Assume that you are looking directly down at the solar system, from a point above 
the north pole of the sun.  Indicate the direction using an arrow on the orbit 

Sun 

Moon

Earth
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Choose answers A-F from the box on the right: 
 
Turn your Lunar Phase Dial to “sunrise”.  Remember, everything on your side of the 
horizon line is visible.  Everything on the other side is below the horizon, therefore not 
visible.  At sunrise, where would you see a: 
 

A. On the eastern horizon 
B. On the western horizon 
C. In the eastern sky 
D. In the western sky 
E. Midway between east and 
west  
F. Not visible – below the 
horizon 

____1.  full moon 
____2.  waxing gibbous 
____3.  waning gibbous 
____4. waxing crescent 
____5. waning crescent 
____6. first quarter moon 
____7. third quarter moon  
 
 
Turn your Lunar Phase Dial to “midnight”.  Use the same answer choices as above.  At 
midnight, where would your see a: 
 
____8.  full moon 
____9.  waxing gibbous 
____10.  waning gibbous 
____11. waxing crescent 
____12. waning crescent 
____13. first quarter moon 
____14. third quarter moon 
 
For this exercise, we will do something different.  Although you may not be able to see 
the waxing crescent moon until the sun starts to set, it is actually above the horizon much 
earlier than sunset.  Turn your Lunar Phase Dial to until the waxing crescent moon rises 
above the eastern horizon.  
 
15. What time of day is it? After _________, but before __________ Choose from: 

Noon 
Sunset 
Midnight 
Sunrise

 
16. Continue to rotate the Earth dial until the waxing crescent moon is on 
the western horizon.  What time of day (or night) is it when the waxing 
crescent moon sets?  After _________, but before __________ 
 
17. When does a waxing gibbous moon rise?  After _________, but before __________ 
 
18. When does a waxing gibbous moon set?  After _________, but before __________ 
 
19. When does a waning crescent moon rise?  After _________, but before __________ 
 
20. When does a waning crescent moon set?  After _________, but before __________ 
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