
(Reprinted with permission from Bob Crelin – Author of 
Faces of the Moon - http://bobcrelin.com/fotmdownload.html.) 

Next Generation Science Standards Correlations: 
Relationship to A Framework for K-12 Science Education: Practices, Crosscutting Concepts, 
and Core Ideas 

Objectives: Students will model how the relationship of our Earth, Moon, and Sun creates Moon 
phases; chart the sequence and names of the eight primary Moon phases; identify each Moon 
phase by its appearance; and identify the Moon’s position in orbit during each primary phase. 

Practices: 
2. Developing and using models
8. Obtaining, evaluating, and communicating information

Crosscutting Concepts: 
1. Patterns
4. Systems and System Models

Core Idea: 
ESS.B: Earth and the solar system 

Background Information (from Newton’s Apple Season 15: Phases of the Moon): 
What you see when you look at the Moon depends on its location in relationship to the 

Sun and Earth. The Moon never goes away or changes shape – we just see a different fraction 
of sunlight being reflected from the Moon to Earth.  

The Moon is Earth’s only natural satellite. Its diameter is about a quarter that of Earth’s. 
The Moon takes about 27.3 days (about a month) to revolve around Earth, traveling at an 
average distance of about 384,000 kilometers.  

We divide the Moon’s orbital cycle into several segments, or phases. When the Sun and 
the Moon are on the same side of Earth, the sun illuminates the side of the Moon that faces 
away from Earth. We don’t see any reflected sunlight on its front face, so it looks like there is no 
Moon. We call this the new Moon phase. When the crescent Moon begins to appear, if you look 
carefully you may see some faint illumination of the Moon from earthshine. About two weeks 
later, when the Moon and Sun are on opposite sides of Earth and all are in a line, the Sun shines 
past Earth directly onto the full face of the Moon and we see a “full Moon.” What happens in 
between?  

As the new Moon phase ends, the Moon waxes, or appears to grow larger, and we see 
more of the Moon’s face. The lighted area increases over time from right to left from our 
perspective on Earth. When the Sun/Earth/Moon angle is very small, we see only a thin bright 
curve, called the waxing crescent. Over the next seven days the angle between the Sun, Earth, 
and the Moon grows to 90 degrees. We see the sunlight spread to cover the right half of the 
Moon. This is called the first quarter. The visible part of the Moon continues to wax through the 
gibbous phase over the next seven days until we see the full Moon. 

As the cycle continues, we say the Moon is waning, or growing smaller. The amount of 
lighted area we see decreases, and the darkened area increases from right to left. You can tell if 
the Moon is waxing or waning by whether the right side of the Moon is dark or light.  
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Another 14 days passes as the Moon moves through the waning gibbous phase, then 
the third quarter, then the waning crescent phase, and seems to finally disappear in the new 
Moon phase. Now we’re back to where we started about a month ago! 

NOTE ON FOLLOWING PAGES FROM ACTIVITY SEVEN: 
The following pages in Activity Seven are excerpts from Bob Crelin’s Faces of the Moon 
Teacher’s Guide. View the complete guide with references to his Faces of the Moon book at 
http://www.bobcrelin.com/FOTM-TG.pdf. 
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http://www.charlesbridge.com/productdetails.cfm?PC=5191
http://bobcrelin.com/moonwheel.html
http://www.teachersdomain.org/resource/ess05.sci.ess.eiu.mphase/
http://www.nasa.gov/mission_pages/LRO/news/2013-moon-phases.html
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