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Big Idea:
After four years of teaching fifth grade science, I have come to realize that space science; movement in particular, is a very confusing topic for students.  There is rotation, revolving, orbiting, spinning, etc.  Students have a hard time keeping them straight, let alone being able to identify what each motion is responsible for.  Many adults do not even really know the reason for the four seasons.  These lessons are aimed to teach the concepts in the best way possible.
Rationale:

To address the problem above, I have created a series of 3 lessons that focus solely on the motions of both the Earth and our Moon.  I chose the 5E Learning Cycle Model because it aims at the heart of contextualized learning.  Students need to be hands on and explore the world around them.  The parts of the 5E model range from engagement, exploration, explanation, extension, to evaluation (Chiarelott, 2006).  The model can be completed in one day, but many times, the lessons stretch over several days.  The 5E model has become so engaging that it is now used cross-curricular.
Research studies are showing that children’s brains are influenced greatly by environmental experiences and that science programs should offer deep experiences for young learners (Yoon & Onchwari, 2006).  The 5E model allows students to explore their curiosity and to be creative.  Teachers are also more capable of asking high and low level questions.  Many times, students working in a 5E model ask questions based on the experiences they are having, opening their minds up to a whole new world.  A contextualized classroom must blend a behaviorist and constructivist approach and a 5E classroom can be designed to do just that.
The state of Ohio has identified fifth grade as a benchmark year and therefore, fifth graders are tested in the areas of math, science, and reading (social studies in past years).  This makes science especially important because it will be the first year for the Ohio Achievement Assessment (OAA) in science.  Fifth grade science teachers not only cover all of the new material for their grade, but they must also review all of the previous years’ information.  This is yet another reason why I have chosen the 5E model as the basis for most of my lessons.  Students are engaged and involved in their own learning.

Subunit Outcomes (ODE):

· Describe how night and day are caused by Earth's rotation.
· Explain that Earth is one of several planets to orbit the sun, and that the moon orbits Earth.
· Use evidence and observations to explain and communicate the results of investigations.
· Develop descriptions, explanations and models using evidence to defend/support findings.

Pre-Assessment:

	What do you know about how the Earth, Moon, and Sun move?
	What would you like to learn about the movement of these bodies in space?
	What did you learn about the Earth, Moon, and Sun.

	
	
	


Lesson 1
1.  OHIO ACADEMIC CONTENT STANDARD(S)
· Describe how night and day are caused by Earth's rotation.

· Explain that Earth is one of several planets to orbit the sun, and that the moon orbits Earth.
· Use evidence and observations to explain and communicate the results of investigations.

· Develop descriptions, explanations and models using evidence to defend/support findings.

2.  OBJECTIVES
· Students will explain how the Earth’s rotation around the sun causes day and night (outlined by OACS  as listed above)
· Student will act out the rotation and revolution of both the earth and the moon.
3.  LESSON SUMMARY
· This lesson will provide an understanding of what causes day and night. The students will be able to demonstrate how the Earth rotates and will explore with models what the sun and Earth do to cause day and night. The students will also gain a basic understanding of what the term rotation and revolution means to the Earth and Moon.

4.  MATERIALS
· Beach ball, tennis ball, table tennis ball, vocabulary worksheet, exit slip.
5.  PROCEDURES 
ENGAGE:
· The teacher will flip the light switch off (pause about 15 seconds), and then flip the lights back on. The teacher will then ask the students What just happened? What did you notice?(Students predictions will be based on electricity, lightness/darkness) Discuss with students that by the flip of a switch, you can go from being in a light room to a dark room.
· What causes Earth to change from daytime to nighttime?
· What part of the solar system causes night and day?
· Reveal to students the Earth sits on a 23.5 degree tilt – Show them a globe and ask if they ever noticed it before.
FOCUS OF LESSON (EXPLORE, EXPLAIN, EXTEND)
· The teacher will introduce the vocabulary words from Lesson 1 using the Smart board.  They are: rotates, axis, revolves, orbit, and equator.
· The students will add the words to their traditional vocabulary worksheets (1st two steps) working in groups of no more than 3.  Please see worksheet attached.

· The students will then share what they already know about these words.

· The teacher will then clarify any misunderstandings.

· The teacher will then give a member of each group a beach ball and tell them they are the sun.  A second student will get a tennis ball and become the earth.  The third student will get a table tennis ball and become the moon.

· The teacher will then ask the “earth” to rotate.  Students will be asked, “What do you think this motion causes?”

· The teacher will then ask the “earth” to revolve around the sun and repeat the above question.

· The teacher will then ask the “moon” to repeat the same motions.  

· The teacher will give each group about 10 minutes to practice the motions as he / she moves around the room to monitor and help out.

· The teacher will bring the class back together and ask the following questions: How long does it take the earth to rotate? (24 hours / 1 day)  How long does it take for the earth to revolve around the sun? (365 days / 1 year)  How long does it take for the moon to revolve around the earth? (~29 days)

· For homework, students are to draw pictures on their vocabulary worksheets.
CLOSURE
· The teacher will ask for a group to volunteer to come up front and act out the Earth’s rotation using a flashlight for the sunlight and the audience will be asked various questions from above.
ASSESSMENT (EVALUATE)
· Students will complete an in class activity and an exit slip.
· Students can be informally assessed through their cooperative learning within the groups.
6.  ENRICHMENT-OPTIONAL
· As a class, determine why humans add a leap year every four years.
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Name:________________________________  Class_____  #_____  Date_________________

Night and Day Exit Slip
1. What causes the Earth to change from nighttime to daytime?

______________________________________________________________________________

______________________________________________________________________________

2. How long does it take for Earth to make a rotation on its axis? What appears to happen to the sun during the rotation?

______________________________________________________________________________

______________________________________________________________________________


Name:________________________________  Class_____  #_____  Date_________________

Night and Day Exit Slip
1. What causes the Earth to change from nighttime to daytime?

______________________________________________________________________________

______________________________________________________________________________

2. How long does it take for Earth to make a rotation on its axis? What appears to happen to the sun during the rotation?

______________________________________________________________________________

______________________________________________________________________________
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Lesson 2

1.  OHIO ACADEMIC CONTENT STANDARD(S)
· Describe how night and day are caused by Earth's rotation.

· Explain that Earth is one of several planets to orbit the sun, and that the moon orbits Earth.

· Use evidence and observations to explain and communicate the results of investigations.

· Develop descriptions, explanations and models using evidence to defend/support findings.

2.  OBJECTIVES
· Students will explain how the Earth’s rotation around the sun causes day and night (outlined by OACS  as listed above)
· Student will act out the rotation and revolution of both the earth and the moon.

· The students will be able to explain that the seasons are created as a result of the tilt of Earth’s axis.
3.  LESSON SUMMARY
· This lesson will provide a review of what causes day and night. The students will be able to demonstrate how the Earth rotates and will explore with models what the sun and Earth do to cause day and night. The students will also gain a basic understanding of what the term rotation means to the Earth and Moon.  The students will also learn today that the tilt of the Earth’s axis is what causes our seasons.

4.  MATERIALS
· Beach ball, tennis ball, table tennis ball, Brain Pop / quiz, slates, seasons worksheet, and textbook.
5.  PROCEDURES 
ENGAGE:
· The teacher will ask for a group of 3 to recreate the motions from the day before, but this time, they will wear special costumes designed to look like the space bodies.
FOCUS OF LESSON (EXPLORE, EXPLAIN, EXTEND)
· The teacher will review the vocabulary words from the day before.  

· The groups will be given five minutes to reenact the motions from the day before.

· The teacher will then ask: Why do we have seasons?

· To help explain, the teacher will play the Brain Pop video on seasons.  The students will work with partners to answer the quiz questions using slates.
· The teacher will then give the class the rest of the time to work on “Earth’s Seasons” using their textbook, pages 34-35, due tomorrow.

CLOSURE
· The teacher will review with students: rotation, revolution, and axis tilt (seasons).
ASSESSMENT (EVALUATE)
· Students will once again be monitored in groups.
· The teacher will informally track the student answers to the Brain Pop quiz.
6.  ENRICHMENT-OPTIONAL
· The students will research how children in the Southern Hemisphere celebrate Christmas (swimming, etc) during the summer.

Name ___________________________  Class_____  #_____  Date__________________
Earth’s Seasons

Pgs. 34-35


During the summer, there are ________ hours of sunlight than hours of darkness.  The temperature is usually _________, too.   These seasonal changes are a result of the ______ of Earth’s _______.  


In addition to rotating on its axis, Earth ___________, or travels in a path, around the _______.  This path is called its ________.  One orbit takes _______ days.


Some people think we have seasons because Earth is closer to the sun in the summer than in the winter.  This _______ so.  The tilt of Earth’s axis is what ___________ seasons. 


If the Earth’s axis was straight up and down, we would only have one _____________.  Earth’s axis is tilted about _______ degrees.  The part of the Earth tilted away from the sun is experiencing ________.


The _________ divides the Earth into North and South hemispheres.  When the Northern Hemisphere is tilted towards the sun, it is _________.  Even in Alaska, the weather is ________.  Temperatures can reach ____ ˚F.


During the winter, the Northern Hemisphere is struck with sun rays with more of an _________.  The day with the greatest amount of daylight is called the _________  __________.  That day is June 20 or 21.  The __________  ___________ is on December 21 or 22 and has the ________ amount of daylight.  When daylight and darkness are about equal, these days are called ____________.  

1. On what dates do the equinoxes occur (2 months / 4 days)?

Lesson 3
1.  OHIO ACADEMIC CONTENT STANDARD(S)
· Describe how night and day are caused by Earth's rotation.

· Explain that Earth is one of several planets to orbit the sun, and that the moon orbits Earth.

· Use evidence and observations to explain and communicate the results of investigations.

· Develop descriptions, explanations and models using evidence to defend/support findings.

2.  OBJECTIVES
· The students will be able to explain that the seasons are created as a result of the tilt of Earth’s axis.
· The students will be identifying that the Earth’s revolution about the sun is the second reason for the four seasons.
3.  LESSON SUMMARY
· This lesson will provide a final look at Earth’s seasons.  The students will be exploring the two reasons for the seasons through an art project and poetry / music.  The students will wrap up the lesson / short unit by taking a short quiz.
4.  MATERIALS
· Moon, Earth, Sun cutouts, the Seasons Poem, and quiz.
5.  PROCEDURES 
ENGAGE:
· The teacher will take the students outside and ask them to identify the direction to which the sun is located (south).
· They will be asked to think about why the sun always appears in the same direction. (we are tilted in that direction b/c we are in the northern hemisphere)
FOCUS OF LESSON (EXPLORE, EXPLAIN, EXTEND)
· The teacher will pass out a larger piece of construction paper and cutouts of the moon, earth and sun.  The students will be given 15 minutes to color, cut out, and paste the objects onto the construction in an appropriate manner.  
· The teacher will then ask them to draw the orbit for both the earth and moon.

· The teacher will ask the students to draw an “x” on a spot experiencing winter and nighttime.

· The teacher will then ask the students to draw an “o” on a sport experiencing summer and daytime.  Collect when finished.

· The teacher will pass out a copy of the Seasons Poem, sung to Mary Had a Little Lamb.  

· The students will repeat the song 2 or 3 times.

· The teacher will then ask the students for any questions about the Earth, Moon, or seasons.

CLOSURE

· Students will be given a short quiz / exit slip.
ASSESSMENT (EVALUATE)
· Students will be assessed on the accuracy of their “x’s” and “o’s”.
· The teacher will also grade the quiz.
6.  ENRICHMENT-OPTIONAL
· The students will create sundials after researching latitude.  
POST ASSESSMENT

Name________________________  Class_____  #_____  Date____________

Earth and Moon Quiz
1.  The sun appears to rise and set each day because the Earth ______________.

2.  The Earth _______________ around the sun in a path called an __________.

3.  Seasons change because the Earth is ______________ on its _________.

4.  The moon also moves around the Earth and it takes about _____ days.

5.  The Earth takes about _____ days or _____ year to move around the sun.

6.  The shape of Earth’s orbit is an _______________.  (circle, oval, ellipse, egg)

7.  Earth’s 3D shape is called a _______________.

8.  _______________ reflects from the moon’s surface making it visible at night.

9.  In this picture, the Southern Hemisphere of Earth is experiencing
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A. summer.

B. fall.

C. winter.

D. spring.

10.  Explain what the Earth would be like if the axis were not tilted.

______________________________________________________________

______________________________________________________________
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Directions:


1.  Write the word in the top portion of the box.


2.  Write the definition of the word on the lines beneath the box.


3.  Draw a picture that represents each word.  Make sure to show details and use color.  
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