
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fourth Grade Science

	Recommended  Days of Instruction: 6 + 
	(one day equals 45 minutes)

	Standard(s) addressed:  

	4-3 
The student will demonstrate an understanding of the properties, movements, and locations of objects in the solar system.  (Earth Science)

	The Solar System

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-3.6 
Illustrate the phases of the Moon and the Moon’s effect on ocean tides.


	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline

http://etv.streamlinesc.org
A Closer Look at Space: The Moon

http://player.discoveryeducation.com/index.cfm?guidAssetId=DF48EA8B-0872-4CB0-8C7E-F388D5E415B3
This look at the moon helps students understand what makes Earth's nearest neighbor so unique. Take a close look at the moon and learn why there are so many more craters on it than on Earth. Learn how the moon affects our oceans' tides. Understand the phases of the moon and learn what a waxing or waning moon is. Learn about lunar and solar eclipses and the moon's orbit around Earth.
Animation of the moon revolving around the Earth
http://www.astro.wisc.edu/~dolan/java/MoonPhase.html
Current Moon Phase

http://kids.niehs.nih.gov/lunar/home.htm#moon
Current Moon Phase,(past and future moon phases)
http://www.calculatorcat.com/moon_phases/phasenow.php
Background Information

http://spaceplace.nasa.gov/en/kids/phonedrmarc/2004_march.shtml
Effect of the Moon on Tides

http://home.hiwaay.net/~krcool/Astro/moon/moontides/
Animation of Tides
http://www.pbs.org/wgbh/nova/venice/tide_flash.html
NASA Starchild 

http://starchild.gsfc.nasa.gov/docs/StarChild/questions/question3.html
Tides
http://www.enchantedlearning.com/subjects/ocean/Tides.shtml
Lesson Plans
http://www.nrm.se/download/18.3fdbc8cf1098751a59f8000499/Why+Does+the+Moon+Have+Phases.pdf
Moon Phase Recording Chart

http://www.sciencenetlinks.com/interactives/moon/moon_worksheet/moon_worksheet.html
Tides (NOAA) 

http://oceanservice.noaa.gov/education/tutorial_tides/welcome.html
Visual Animation

http://science.nasa.gov/science-news/science-at-nasa/2000/ast15jun_2/
Information for students on tides

http://chalk.richmond.edu/education/projects/webunits/cycles/tides.html
Other student friendly sites on the tides:

http://www.boatsafe.com/kids/tides.htm
http://www.sciencebuddies.org/science-fair-projects/project_ideas/Astro_p009.shtml

	See Science Module 4-3.6

	From the South Carolina Science Support Documents:

The objective of this indicator is to illustrate phases of the Moon and the Moon’s effect on tides; therefore, the primary focus of assessment should be to give or use illustrations to show aspects of these concepts.  
However, appropriate assessments should also require students to recall information about the Moon’s reflecting light, the time it takes for a complete phase cycle to complete, or the cause of tides; or classify by sequencing the order of the Moon phases.  




Fourth Grade
Science Module 

4-3.6
Astronomy – The Moon and Ocean Tides
Lessons A - B

From the South Carolina Science Support Documents:
Indicator 4-3.6: 
Illustrate the phases of the Moon and the Moon’s effect on ocean tides.

Taxonomy level:  Understand Conceptual Knowledge (2.2-B)
Previous/Future knowledge:  In 1st grade (1-3.4), students illustrated changes in the Moon’s appearance including patterns over time.  In 3rd grade (3-5.4), students explained the relationship between the motion of an object and the pull of gravity.  In 8th grade (8-4.4), students will study many of the motions of Earth and the Moon and relate those motions to various effects, including phases and tides.  Eighth grade (8-4.7) also explains the effects of gravity on tides and considers tides in relationship to the pulls of both the Sun and the Moon.

It is essential for students to know that the Moon reflects light from the Sun and just like Earth, half of the Moon is always lit by the Sun. 

· Because of the positions of the Sun, the Moon, and Earth, the Moon appears to change shape.  

· The amount of reflected light from the Moon that is seen from Earth determines the phase.

· The changing shapes of the Moon are called phases. There are four main phases: 
· New moon – the entire half/side of the Moon facing Earth is dark.

· Quarter moon – half of the side of the Moon facing Earth is lighted and the other half is dark; the Moon appears as a half circle; there are two quarter moon phases in the cycle. NOTE TO TEACHER: Students may see the name also as Half moon.

· Full moon – the entire half/side of the Moon facing Earth is lighted; the Moon appears as a full circle.

· Crescent moon – a small section (less than a quarter moon) of the half/side of the Moon facing Earth is lighted.

· The change in the Moon’s phases from new moon to new moon takes about four weeks, 29½ days.

It is essential for students to know that the Moon and Earth pull on each other because of gravity.

· The Moon’s pull on Earth makes the surface level of the ocean rise and fall; this change in level is called tide:

· High tide is when the ocean water level is the highest; there are two high tides each day.

· Low tides occur between high tides.

It is not essential for students to know about the eclipse of the Moon.

Assessment Guidelines:

The objective of this indicator is to illustrate phases of the Moon and the Moon’s effect on tides; therefore, the primary focus of assessment should be to give or use illustrations to show aspects of these concepts.  However, appropriate assessments should also require students to recall information about the Moon’s reflecting light, the time it takes for a complete phase cycle to complete, or the cause of tides; or classify by sequencing the order of the Moon phases.  

Teaching Indicator4-3.6: Lesson A – Astronomy – The Moon and Ocean Tides 
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. 
Preparation for the lesson:

Students will need to participate in a long term study involving frequent observations of the moon’s phases during one complete lunar cycle (29 days). 
The teacher should record the phases on a large class calendar while students use a recording sheet to record their observations as well.  After initial instruction, discuss students’ findings several times during the month.  

Misconceptions:
1. The moon can only be seen during the night.

2. The moon does not rotate on its axis as it revolves around the earth.

3. The phases of the moon are caused by shadows cast on its surface by other objects in the solar system.

4. The phases of the moon are caused by the shadow of the earth on the moon.

5. The phases of the moon are caused by the moon moving into the sun's shadow.

6. The shape of the moon always appears the same.
Safety Note(s):
Students should have a parent or guardian with them as they observe the night sky.

Lesson time:
3 days (1 day equals 45 minutes) plus brief intervals of time during a month’s span to discuss moon phases
Materials Needed:
Large blank class calendar to record moon phases

Individual student moon calendars http://www.sciencenetlinks.com/interactives/moon/moon_worksheet/moon_worksheet.html
White Styrofoam balls or tennis balls for each student

Lamp with high wattage bulb with shade removed

Focus Question: What are the phases of the moon?
Engage:  
Have students draw the different ways they have seen the moon in the sky. Have students share what they already know about the moon’s phases with the rest of the class.  Record their responses.  This will serve as a pre-assessment of student knowledge as well as misconceptions about the moon’s phases.
Explore:
 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. These changes are known as the phases of the Moon and it repeats in a certain way over and over. Unlike the sun, the moon does not give off its own light; instead it reflects the sun's light.  Because of the orbit of the moon, we don't always see the whole moon illuminated. How much of the moon we see depends on the phase it is in. Over the course of a month, tell students they will observe all the different phases.  During the month, tell to notice what other changes they see. Does the moon always appear to have the same color and size? Students will keep a calendar with sketches and observations of each stage. Tell students that they are going to do what is called a long term scientific study of the moon’s phases.  They will observe the moon for an entire lunar cycle.  Give them student calendars to sketch their observations on the calendar. Each day, have students share what they drew and observed.  Ask students to make predictions and note trends in their observations.  This website has the current moon phase
http://kids.niehs.nih.gov/lunar/home.htm#moon
Day Two (at end of month long observations)
Explain: 
At the end of the lunar cycle (29 ½ days), gather students for a “lunar” conference.  Have students share their results.  Have students label the new moon, quarter moon, full moon, and crescent moon.  As a class, have students come up with an accurate description of each of the phases. This is also a good time to make note of the "waxing" and "waning" portions of the lunar cycle. The waxing part of the cycle is the part where the lit part of the Moon is growing. It begins at New Moon (no part lit) moves through the First Quarter Moon (when half the Moon is lit. It is named so because it marks the completion of the first quarter of the entire lunar cycle) and ends at Full Moon. The waning part is when the lit section shrinks, and goes from Full Moon through the Third Quarter Moon (again the Moon is half-lit and marks the completion of three-quarters of the complete cycle) and ends at New Moon, when the entire cycle begins again. 

Day Three
Tell students that one of the reasons people have a hard time understanding the phases of the moon is that most science books and other illustrations show the moon and Earth in space.  Tell them they will participate in a model which should help them understand why the moon’s appearance seems to change.
Darken the classroom and get a bright light source like a lamp with a 200 watt bulb. Arrange the students in a wide circle around the light, facing it. It, of course, will represent the Sun, while the Styrofoam balls will represent the Moon, and the students themselves (or rather, their heads) will represent Earth. Give each student a tennis ball (or a white Styrofoam ball is even better) Have them hold the ball out away from their face and slightly above their heads 
3.  Have students turn in unison and you can call out the phases that they will see.  Have the students hold their balls in front of them (in the direction of the bulb) and state how much of it they can see illuminated (the answer should be none). Have them rotate slowly in a circle with their balls held straight out in front of them. As they turn, make sure they note the changing shape of the lit part of the ball, as they can see it. Please note that to see the Full Moon students will have to lift their "Moons" up a little so that their shadows don't cover it. Have each student with a "moon" hold it up in front of them as they face the instructor. Ask them what phase the moon is in, assuming that they are the Earth (new moon) then ask them "How much of the moon is lit?" (One-half)  Have the students with moons turn 90 degrees to their right. "What phase is the moon in now?" (One-quarter, crescent) "How much of the moon is lit?" (One-half) Then have the students turn until their back is to the "sun" and hold the moon up high so that no shadow falls on it. "What phase is it in now?" (Full). "How much of the moon is lit?" (Still one-half) Turn the lights on and have the student groups once again work out an explanation of the phases of the moon that they can record in their notebooks. 
Extend:  
Have students participate in the lunar challenge, an interactive web site where students choose the correct lunar phase within a lunar cycle.

http://www.sciencenetlinks.com/interactives/moon/moon_challenge/moon_challenge.html
To assess understanding of this indicator, ask students to prepare a poster, diagram, concept map or written response which addresses the following questions:

· What is meant by a phase of the moon? (The changing shape of the bright part of the Moon that we see is called its phase).
· How long is a lunar cycle? (29.5 days)

· What are the different phases called?  What is the order of the phases in a lunar cycle?  (New moon, quarter moon, full moon, crescent moon)
· What causes the phases to be lit up?

(The moon is illuminated because it reflects the light from the sun. The part of the moon facing the sun is lit up. The part facing away from the sun is in darkness).
What causes the phases of the moon? (The phases of the Moon depend on its position in relation to the Sun and Earth. As the Moon makes its way around the Earth, we see the bright parts of the Moon's surface at different angles. These are called "phases" of the Moon).

Teaching Indicator 4-3.6: Lesson B - Astronomy – The Moon and Ocean Tides 
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. 
Misconceptions:

1. Tides are caused solely by the earth’s rotation (water is sloshing back and forth).
2. Tides are caused by waves.

3. High and low tides occur at the same time everywhere on earth.

Safety Notes:
Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Materials Needed:
Two students of dissimilar size (for use in model)
Playground ball
Lesson Time: 
1 day(1 day equals 45 minutes)

Focus Question(s): 
What causes the tides? 
What do we mean by high and low tide?  
What is the relationship between the moon and the earth’s tides?

Engage:

Ask students questions such as: 
Have you ever been to the beach? 
Did you find a perfect spot to put your blanket, only to see that a little later in the day, the ocean seems to be closer than it was before? 
Later still, if you don't move your blanket, you'll be in the water? 
What's happening? 
What do we mean when we say the tide is coming in or going out? 
Ask students to brainstorm ideas about what they think causes the tides.

Explore:

For this model, you will need two students of dissimilar size.  The Earth student needs to be the larger student and should be a girl.  Ask the girl to wear a full skirt for the demonstration.
Tell students that they will watch a live model to help explain the reason for tides.
Model Development I: 
1. Explore the rotation of a system of two people coupled together by holding each other’s hands. Try two people of dissimilar size. 
· Which one of these people is like the Earth? (The larger student wearing the skirt)
· Which one is like the Moon? (The smaller student)
· Which is bigger, the Earth or the Moon? (The Earth)
· What is the name of the force that keeps the Earth and Moon 
connected? (Gravity)

2. Earth is a person wearing a skirt. Release hands and the Earth person rotates: 
What happens to the skirt? (The skirt swings outward.  This simulates centrifugal force and the skirt is representative of the water on the surface of the earth)
 
3. Now add the smaller person to the rotation (the moon).
What happens to the skirt? (The skirt bulges out opposite from 
the “moon” and the smaller person, and the skirt bulge represent the 
two tidal bulges)
Model Development II: For the second model, you will use all students in the classroom.  

1. Line students up from one end of the room to the other. Make 
sure that they are lined up shoulder to shoulder and that they are 
clasping hands. Tell them that they represent water on the earth’s surface. Attach 
the ends of the lines (students’ hands on the two ends) to fixed points. Tell the students that this represents where the water meets the shoreline. 

2. Bring out the “moon” ball. Tell the students that the ball represents the moon. 

3.  Tell them when you say “go” they are allowed to move towards the “Moon” but they are not allowed to unclasp their hands or become detached from the “shoreline”. 

4. The teacher positions herself at one end of the line and says “go”. The line bulges towards her but she does not remain still. She moves across the room towards the other shoreline. The bulge follows her. This demonstrates the effect that the moon has on the tides. Try this a few times so children will understand that it is the attraction (gravitational and centrifugal forces) between the earth and moon that cause the tides. 

Explain:

Tides are caused by the gravitational pull between the Earth, Sun, and Moon. As the moon rotates around the earth the water follows it and causes the daily tides. The Sun's effect on the tides is about half of the Moon's because the Sun is so far from Earth). At any point in a day, one side of the Earth will be closer to the moon than the opposite side. Ocean waters on the closer side of the Earth will experience a greater gravitational pull from the moon than waters on the opposite side of the earth. This causes a “bulge” in the waters closest to the moon, and creates a high tide. At the same time, inertial forces on the opposite side of the Earth causes a similar “bulge” creating another high tide. (Remember how the skirt bulged both in front and back?)  
Low tides occur at longitudes that are 90° from the longitudes of locations that are experiencing high tides. To see a visual animation of the second model, go to
http://science.nasa.gov/science-news/science-at-nasa/2000/ast15jun_2/
The following website shows a comparison of high and low tide at the same site. It also gives simple explanations for what causes tides. 

http://chalk.richmond.edu/education/projects/webunits/cycles/tides.html
Other student friendly sites on the tides:

http://www.boatsafe.com/kids/tides.htm
http://www.sciencebuddies.org/science-fair-projects/project_ideas/Astro_p009.shtml
http://oceanservice.noaa.gov/education/tutorial_tides/welcome.html
Assessment: 
Have students discuss the models they have been a part of and seen. What is the force that causes tides on Earth?  What is the difference between high and low tide? How many times during 24 hour period do tides change?
Extend:
For centuries, people who live and work near seacoasts have understood the importance of being able to predict tides and tidal currents. Low tides may prevent ships from entering harbors, while high tides may make it impossible for ships to pass beneath bridges.  Boaters who anchor near shore may find themselves stranded by a low tide. Fishermen throughout the world have learned that catches are likely to be much larger during certain portions of the tidal cycle than others. 

For more in depth information on tides, have students work together to complete the following worksheet.  It also includes information about spring and neap tides.
What causes tides worksheet http://www.lessonsnips.com/docs/pdf/causestides.pdf
Standard 4-3: The student will demonstrate an understanding of the properties, movements, and locations of objects in the solar system.  (Earth Science)





Indicator 4-3.6: Illustrate the phases of the Moon and the Moon’s effect on ocean tides.





Other indicators addressed:  


Indicator 4-1.6: Construct and interpret diagrams, tables, and graphs made from recorded measurements and observations. 
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