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1. Introduction

This exercise was adapted from:
Jonathan Osbome, Sibel Erduran, Shirley Simon, Ideas, Evidence & Argument in Science (IDEAS), King's College London, 2004, pp. 23-25,  https://www.stem.org.uk/elibrary/collection/3308 
https://www.stem.org.uk/resources/elibrary/resource/28125/ideas-resources 

The aim of this exercise is to develop different arguments for what causes the phases of the moon. Section 2 presents the inquiry and Section 3 presents the corresponding argumentation developed with the sInvestigator system. 
sInvestigator may be downloaded from http://lac.gmu.edu/sInvestigator/
The knowledge base containing the argumentation may be downloaded from 
http://lac.gmu.edu/sInvestigator/CaseStudies/PhasesOfTheMoon.zkb

2. Inquiry: Why does the Moon has phases?

During the course of a month the moon changes it shape that is it goes through several phases. The following are some hypotheses of why the moon has phases:
· The moon spins around so that the half of the moon that gives out light is not always facing us.
· The moon shrinks and then gets bigger during each month.
· The rest of the moon is blocked out by clouds.
· We cannot always see all the part of the moon which is lit up by the sun.
· The moon moves in and out of the earth's shadow and so light from the sun cannot always reach the moon.
Which hypothesis is true?
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3. Analysis
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E1 The moon spins around (The Moon orbits Earth at an average distance of @ ~
382,400 kilometers. The lunar month is the 29.53 days it takes to go from one new

moon to the next. During the lunar month, the Moon goes through all its phases.)

E2 Changes in visible Moon (We only see the Moon because sunlight reflects
back to us from its surface. During the course of a month, the Moon circles once
around the Earth. If we could magically look down on our solar system, we would
see that the half of the Moon facing the Sun is always lit. But the lit side does not
always face the Earth! As the Moon circles the Earth, the amount of the lit side we
see changes.)

E3 Shrinking slowly over millions of years (As its interior continues to cool
and contract — it's believed to have slimmed down by about 150 feet over the last
few hundred million years — our solitary natural satellite is being rocked by
moonquakes and its brittle, pockmarked crust crisscrossed by low ridges known as
scarps, according to the research.)

E4 Lunar eclipse (A lunar eclipse occurs when the Moon moves into the Earth's
shadow. This can occur only when the Sun, Earth, and Moon are exactly or very
closely aligned (in syzygy) with Earth between the other two, and only on the night
of a full moon.)

ES Cloud cover (On a completely overcast night or day, you will not be able to see
the moon due to cloud cover. On these occasions, you may still have evidence of the
moon's presence.)

E6 TLunar eclipse is is a special event (It's true that the moon goes around
Earth every month, but it doesn't always get in Earth’s shadow. The moon’s path
around Earth is tilted compared to Earth’s orbit around the sun. The moon can be
behind Earth but still get hit by light from the sun. Because they don't happen every
month, a lunar eclipse is a special event. Unlike solar eclipses, lots of people get to
see each lunar eclipse. If you live on the nighttime half of Earth when the eclipse
happens, you'll be able to see it)

E7 the cloud is irregular (The first scientific classification of clouds was made by
an English chemist, L. Howard, in 1803, and the classification system that he
proposed is, with some modifications, still used today. It is based on two principal
groups, divided according to the development (vertical and horizontal) and three
types: cirrus, cumulus and stratus clouds. The different combinations of groups and
types lead to the different cloud formations.)

E8 The moon shrink (As its interior continues to cool and contract.It’s believed to
have slimmed down by about 150 feet over the last few hundred million year)

E9 The moon lit up by sun (The moon shines because its surface reflects light
from the sun. And despite the fact that it sometimes seems to shine very brightly,
the moon reflects only between 3 and 12 percent of the sunlight that hits it.)
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