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Statement of Purpose
The subunit on the solar system is one of the Ohio standards in the 5th grade science curriculum. This topic is important to 5th grade instructors and students because there are usually several questions related to this topic on the 5th grade OAT. Students tend to have difficulty with the concept of what causes the seasons on Earth, the difference between rotation and revolution, and comparing and contrasting the planets. Each of these areas of difficulty is briefly discussed in our text but need to be further expanded to help the students with the understanding and application of the topic. By completing this unit, the students will be given more opportunity to learn the concept, show their understanding, and apply their knowledge of the concept.  The instructor will be using Bloom’s Taxonomy of Learning to ensure a logical order of learning. In order to measure this, the instructor will be using formative assessments as well as short-cycle assessments to evaluate the teaching and the learning. 
Unit Learner Outcomes
Lesson One: The Earth and the Moon
· Students will describe the time relationship of the Sun-Earth-Moon system. (knowledge)
· Students will define the terms rotation and revolution and model to show understanding. (knowledge)
· Students will explain two reasons why the Earth experiences seasons. (comprehension)
· Students will compare and contrast lunar and solar eclipses. (analysis)
Lesson Two: Our Solar System
· Students will name all of the planets in the order from closest to farthest from the sun. (knowledge)
· Students will be able to infer the length of a planets orbit around the sun in relation to the Earth’s orbit. (comprehension)
· Students will be able to compare and contrast the planets of the solar system. (analysis)
Sequencing Rationale
To begin this unit, it is best to begin teaching what is concrete to the student and move to the abstract. Students entering into the 5th grade Science classroom have prior knowledge that the sun provides light to the Earth. By beginning with this concept, the instructor will be able to show how the Earth rotates on an axis causing day and night (which includes discussion of the moon). Students will then be introduced to the orbit of the Earth around the sun, which is a year. By slowly building upon the prior knowledge, students will start with the cycle of day and night, move to the cycle of the year and will then discuss the cycle of the seasons. 
Students will be working from the Earth out to the remaining parts of the solar system in a process that correlates with Bloom’s Taxonomy of Learning.  This will provide the students with the ability to move through the domains in a logical manner that promotes learning, understanding, and application.
5TH GRADE SCIENCE STUDENTS (50 MINUTE CLASS PERIODS)
Day 1: Lesson – The Earth and Moon
Concepts: 
· Identifying and building prior knowledge
· Modeling day and night.
Objectives: 
· Students will describe time relationship of the Sun-Earth-Moon system.
· Students will define the terms rotation and revolution and model to show understanding.
Materials:
· flashlight
· masking tape
Lesson Procedure:
Introduction: (15 minutes)
· Each morning when we wake up, we know it is morning because the sun rising on the horizon. Each evening we go to bed and we know it is evening because the sun is going beneath the horizon. What causes this to happen? (Allow time for students to offer ideas.) 
· What do we know about the sun? (Does it move? What makes it bright/hot? How does the sun help us keep track of time?) 
· What do we know about the Earth? (Does it move? What does it move around? Does anything move around it?
Developmental: (30 minutes)
· Write the word “rotation” on the board. When we experience day and night, it is because of the Earth’s rotation. 
· Turn out the lights in the room, making it as dark as possible. Ask for one volunteer to hold a flashlight. Have another student volunteer stand on an “X” in front of the flashlight so that the beam of light will luminate the front of the student. Discuss how the sun’s light is like the flashlight shining on the Earth. The Earth is the student standing on the “X”. When the sun is shining on the front of the student, which is what we call day. The other side is experiencing night. Since each place on Earth experiences day and night, we must determine how to light the other side of the Earth. Should the person spin, or should the sun move?
· Have the person spin while keeping their feet on the “X”. Explain that this is the constant motion of the Earth. The Earth spins on its axis. This spinning motion is called the Earth’s rotation. Because the Earth does this, each place experiences day and night. How long does it take the Earth to rotate one time on its axis? 
· Write the term “revolution” on the board. If we know that 24 hours is one rotation and that equals a day, how do we determine what a year is? A year is 365 days or 1 revolution around the sun. Have a student volunteer hold a basketball to simulate the sun. Have another student hold a tennis ball to simulate the Earth. Because we know that the sun doesn’t move, we can infer that the Earth is moving around the sun. The Earth revolves around the sun. Have the students model this to the class. 
Conclusion: (5 minutes)
· Have students practice the words revolution and rotation. Create a large circle in which the instructor stands in the middle. The students represent Earth while the teacher represents the sun. The instructor will call out one term that was used today (rotation/rotate or revolution/revolve) and students will model it by moving appropriately in the circle.
Evaluation: 
· Participation
· Student’s ability to model rotation and revolution.
Day 2: Lesson – The Earth and Moon (continued)
Concept: 
· Review the terms revolution/revolve
· Build on prior knowledge of seasons and introduce what causes them.
Objectives:
· Students will provide two reasons why the Earth experiences seasons.
Materials: 
· flashlight
· globe
· basketball
Lesson Procedure:
Introduction: (15 minutes)
· Review the terms rotate/rotation and revolve/revolution by spending the first few minutes in the circle that was created the day before.
· Show the students a globe that has the axis points on it. What do you notice about the axis points? When the Earth rotates, it must spin on these axis points just like the volunteer yesterday had to spin on the “X”. How do you think the Earth is sitting in space when it is rotating on its axis? Are the axis points horizontal, vertical, or slightly tilted? 
Developmental: (30 minutes)
· Show the students the proper tilt of the Earth. As you rotate the globe on its axis, have the students determine if you are rotating or revolving the globe. They should be able to explain. 
· To model this is tricky because a common misconception is that the slightly elliptical orbit is one cause for the seasons. It is not. The cause for the season is the rotation and the tilt of the Earth. Without one or the other, seasons would not occur. It is best described by watching the following video. http://www.teachertube.com/viewVideo.php?video_id=657&title=What_Causes_Seasons_on_Earth&ref=Sallyknapp 
· After the video, create 4 groups, each group to model a specific season using a basketball and a flashlight. The basketball is important to this experiment because it has a black line through the center both horizontally (equator) and vertically (axis). The students may work together to create and explain how the sun’s rays and the tilt of the Earth work together to create the seasons.
Conclusion: (10 minutes)
· Have the four groups stand with their models stand in the correct order of the seasons. In that arrangement, using the flashlight, review the seasons and why the tilt is important.
Evaluation:
· Participation
· Student’s ability to model seasons accurately.
Day 3: Lesson – The Earth and Moon (continued)
Concept: Identifying and building prior knowledge, modeling solar eclipses, modeling lunar eclipses.
Objectives: 
· Students will explain that the Moon revolves around the Earth while the Earth revolves around the sun.
· Students will create a model showing how a lunar eclipse is created.
· Students will create a model showing how a solar eclipse is created.
Materials:
· flashlight
· basketball
· tennis ball
· large beach ball
Lesson Procedure:
Introduction: (15 minutes)
· We are going to be talking about an object in space that revolves around the Earth. What object in space only revolves around Earth and nothing else in space? (The moon)
· Is the moon always visible, or is it only visible at night? Why is it so bright at night and not during the day? 
Developmental: (30 minutes)
· Begin with the basketball, reviewing the horizontal line (equator) and the vertical line (axis) on the ball. Tilt is not important to this model, but quickly review the tilt of 23 ½ degrees. Then use the tennis ball to symbolize the moon. Have one student stand holding the “Earth” and one student holding the “moon”. Which object moves around the other? Begin to let the “moon” revolve around the Earth. Explain that the moon is always moving around the Earth while the Earth is moving around the sun. Have one student hold a large beach ball to symbolize the sun. Have the three volunteers move in a manner that shows how the sun, Earth and moon interact with each other. 
· Review the time measurement (year) for the Earth to revolve around the sun and the time measurement (day) for the Earth to rotate once on its axis. How long does it take the moon to revolve around Earth? (month)
· Once the students are able to effectively model this process, have students pause when they are completely aligned. Using a flashlight, show how the moon can block the sun’s light to the Earth. Write the words “solar eclipse” and “lunar eclipse” on the board. Explain that the term eclipse means “to block”. If the sun’s light is blocked and doesn’t reach Earth, this is a solar eclipse. Have students create a drawing to also illustrate this phenomenon.



· Have the students line up in what they infer is a lunar eclipse. Students should line up so that the Earth is blocking the sun’s light to the moon. Explain that the moon does not have light of its own and it appears to be lighted because of the reflection of the sun’s light. Because the Earth is blocking the sun’s light from reaching the Earth, the moon is dark and is unable to be seen. Using the flashlight, you can model this with the balls. Students can create a drawing to illustrate this phenomenon.





Conclusion: (5 minutes)
· Review the terms that were discussed for the past 3 lessons (revolution/revolve, rotation/rotate, solar eclipse, lunar eclipse)
· Review what happens in the sun-Earth-moon system to represent a day, month and year. 
Evaluation:
· Participation
· Students will be able to accurately illustrate a lunar eclipse and a solar eclipse.
Day 4: Review/Short-Cycle Assessment
Concept: To assess the previous lessons. Review what needs to be reinforced.
Objectives: 
· Students will be able to match terms with definitions and properly use them within a sentence.
Materials: 
· short-cycle assessment
Lesson Procedure:
· Hand out assessment to students. 
Name _________________________
The Earth and the Moon
Use the letters of the terms in the Word Bank to complete the sentences. 

The moon (1) __________ in a closed path around Earth.  Its path around Earth is its (2)________ . Earth (3)________ or turns, on an imaginary line called an (4)_______ . It is daytime for locations that face toward the sun, and it is nighttime for locations that face away from the sun. At times, an (5)________ occurs when Earth or the moon passes into the other’s shadow.
Day 5: Our Solar System
Concept: Name and discuss the properties of the planets in our solar system. 
Objectives:
· Students will name all of the planets in order from the closest to farthest from the sun.
· Students will be able to infer the length of a planets orbit around the sun in relation to the Earth’s orbit.
· Students will be able to compare and contrast the planets of the solar system.
Materials:
· Solar system model
· T- Chart Worksheet
Lesson Procedure:
Introduction: (15 minutes)
· What planets do you know? 
· Where are they located in the solar system?
· What do you already know about them?
Developmental: (30 minutes)
· Begin by setting up the model of the solar system with all the planets in the correct order. 
· By beginning with Mercury and ending with Neptune, fill in the T-Charts relating to their properties.


Conclusion: (10 minutes)
· Compare Mercury and Venus. Discuss how they are alike. Contrast Venus and Saturn. Discuss how they are different.
Evaluation: Students will be able to write a compare and contrast paragraph about two given planets (Mercury and Mars).
Name ______________________.
T-Chart Worksheet





Name:_____________________ .
Science Quiz – Solar System
Match the definition to the correct vocabulary word.

______1. The Earth completes one _____ around the sun every 365 days.
______2. The imaginary line on which the Earth spins is its ________.
______3. When the moon blocks the sun’s light to Earth it is called a ____. 
______4. The Earth completes one _______ every 24 hours.
______5. All the planets in our solar system ________ the sun.
______6. When the Earth blocks the sun’s light from the moon, it is called a  .    ______________.
True or False
______7. Earth and Mars are the only planets made of rock.
______8. There are 4 planets that have rings.
______9. Mercury and Venus are the only two planets that do not have moons.
_____10. The Earth is tilted on its axis at 23.5 degrees.
_____11. The last four planets are made of gas.
Compare and Contrast
12. Compare and contrast any 2 planets in the solar system. 
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.
13. Name all 8 planets in the correct order. 
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.
14. Illustrate what occurs during a solar eclipse. Be sure to label each object in space.
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