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The Solar System

Subject:  5th Grade Earth Sciences – Solar System






       

Lesson Overview: 

Given that there was only one California State Test (CST) question for this set of standards, teachers decided to design a lesson that would address the three 5th grade astronomy standards in the most efficient way possible. Past efforts at teaching these standards has consumed an inordinate amount of time.  Teachers feel that a scaffolded approach that includes an engaging Total Physical Response (TPR) activity will facilitate understanding of a multitude of concepts that would otherwise take many days to teach. These concepts include the types of celestial bodies in the solar system and their organization, the nature of the orbits of the planets around the sun, and how gravitational force shapes these orbits.

 Standards Addressed:

5th Grade Earth Sciences:

5a. Students know the Sun, an average star, is the central and largest body in   the solar system and is composed primarily of hydrogen and helium. 

5b. Students know the solar system includes the planet Earth, the Moon, the Sun, eight 

other planets and their satellites, and smaller objects, such as asteroids and comets. 

5c. Students know the path of a planet around the Sun is due to the gravitational attraction between the Sun and the planet.

Student Objectives: 

Students will explain, in drawing and writing, the composition of the solar system and the shape and cause of the planets’ orbits.

Students will act out a 3D human model the solar system.

Students will compare their own model (2D pictorial) of the solar system with a commercial model (3D model).

Students will hypothesize about what might be the effect on the solar system if the sun were removed.

Students will engage in the target language and vocabulary of the solar system through a partner-based “FlashBack” strategy. 

Vocabulary:

Asteroid belt, comet, inner planets, orbit, outer planets, celestial objects, satellites, meteoroids, interplanetary dust, gravitational pull/force, gravity, Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune, Pluto (dwarf planet), elliptical shape, revolves

Resources and Materials:

1 Solar system model for each group (3D commercial-type, with planets that can be moved, or revolved, around the sun) Motorized or non-motorized ok

For Outdoor TPR Activity (place in a large box)

a. Objects that represent each solar system object (see Prep. handout)

b. Label cards for all solar system objects (see Prep. handout)

c. Rope or yarn cut to right length showing distance from the sun. Yarn is wound around a paper tube to make it easier for students to handle and unroll. (See Prep. handout for lengths of yarn)

d. If it is a sunny day, hats and sunglasses, etc, will add to participants’ comfort outside.

e. Optional: Megaphone for teacher. This will help if students cannot hear across the field!

Website:

http://www.kidcyber.com.au/topics/solarsyst.htm
PowerPoint Presentations:
Engage Slideshow, Flashback Activity Slideshow

Handouts:  

Discussion Questions for During and After Outdoor TPR Activity

Student Instructions for Outdoor TPR Activity

Labels for students

Preparation Instructions for Teacher

Guiding Questions

	Steps of the Lesson 


ELICIT 

To elicit prior knowledge about the solar system, teacher gives the following task: “In the next 10 minutes,  draw a labeled pencil sketch of what you think the “solar system” looks like.  Be detailed and label as much as you can. Draw only what the solar system includes and nothing else. At the bottom, explain in a few sentences what a planetary orbit is and what causes it.

ENGAGE
Teacher shows slide show with different images found in our solar system, stopping at each slide and asking students to share any knowledge they have about the image. 

EXPLORE

What makes up the solar system?

What is a planetary orbit and what causes it?
1. A Comparison Activity

    a. Teacher gives each group a commercial 3D model of the solar system. If the objects are not labeled, teacher identifies each object for the students, including the orbits (but does not explain cause of orbits).

    b. Students list 3 ways in which their own model (drawing) is the same as the commercial model and 3 ways in which it is different.

   c. Guiding Questions-Post the questions (See handout) one at a time and give student groups time to discuss what they think. Number off students and have them take turns answering the questions.

EXPLAIN

1. Students share their answers to the above Guiding Questions.

2. Teacher reviews key information and the following vocabulary:  

Solar system, celestial objects, planets, sun, satellites (moons), asteroids, meteoroids, comets, inner and outer planets, interplanetary dust, orbit, gravitational force, attraction, elliptical vs. circular orbit (which does this model show). Teacher may use the following link for additional information or clarification: http://www.kidcyber.com.au/topics/solarsyst.htm
EXPLORE
Students will further explore the solar system by engaging in a human TPR model of the solar system, acted out in a large space, such as a playground or football field.

1. Preparation for Outdoor Activity

A. Teacher reviews the purpose of the outdoor activity: To act out a solar system model in order to learn about its composition and planetary orbits in a deeper way.” Teacher passes out labels, one to each student, and yarn lengths to volunteers.

B.  Instructions to Students:

1. You will each play a role 

         and have a specific location to stand in.

         2. Wear your label at all times so that

         others know who you are. Notice where

         the sun and all the other objects are

         positioned.

3. At teacher’s signal you will hold onto the   yarn and make a complete turn, or orbit, around the sun. Stay on your path and do not cross onto another planet’s path.

2. Conduct Outdoor Activity-Go outside with all materials and conduct the activity. After teacher has placed students in position, discuss key points using the Discussion Questions for During and After Outdoor Activity handout.

EXPLAIN

What makes up the solar system?

What is a planetary orbit and what causes it?

(Back in the classroom)

1. Student Explanation

    a. In their science notebooks, students will write 3 new findings that surprised them after doing the TPR activity.

    b. Share out- Teacher calls on students to share some responses. 

2. Teacher Explanation

Teacher reviews using same Discussion   Questions

a. Teacher explains:  From our activity outside, we got a pretty good idea of how the sun’s gravitational force keeps the planets in orbit around it. On 2D picture, how can we represent these orbits? 

b. Teacher draws a 2D picture of the solar system on the board, showing the full path of the orbits in elliptical shapes.

c. Teacher asks: How is this different from the 3D commercial model? What are other differences? 

      d. Teacher provides students with a

      reference diagram of the solar system.

      e. Teacher conducts “Flash back”, a

      vocabulary review activity. Words will show

      on the smart board and student pairs will

      take turns explaining the terms to each

      other. 

      f. Teacher revisits the  EXPLORE questions

      to compare with initial responses students

      gave at the beginning of the lesson:

      What makes up the solar system?

      What is a planetary orbit and what causes

      it?

ELABORATE:

1. Pairs Mini-Poster Activity: Teachers asks:

What would happen to the movement of the planets if all of a sudden the sun disappeared?

Discuss your ideas with your partner and then make a drawing of what you think the solar system would look like one hour after the disappearance of the sun.  Write an explanation of your drawing at the bottom of your poster. Explain why you think this would happen.

2. Students share out their ideas.  

EVALUATE:

A. Drawing

Instructions:

Draw a pencil sketch of what the “solar system” looks like.  Be detailed and label as much as you can, including gravity.  Draw only what the solar system includes and nothing else.” Your drawing may or may not be similar to your very first drawing, but be sure to include what you have learned from the activities we’ve done.

Make sure that the size of the sun is drawn relative to the size of the planets.

B. Written Component:  

1. In a few sentences, explain what a planetary orbit is and what causes it. 

2. Explain how the path of the planets might be different if the sun were removed.

3. Explain why satellites (moons) orbit their planets. 

4. Explain what the paths of the planets might look like one million years from now.
	Anticipated Student 

Responses; 

Teacher’s Responses

Do not engage in lengthy discussions at this point, in particular about orbits, gravity, structure of solar system. The purpose of slide show is simply to pique interest.

Check that group members take turns handling the model.

S: What is the difference between an asteroid and a meteroid? What is the difference among meteor, meteoroid, and meteorite? Teacher may have students research the answers or may discuss the answers:

Asteroid: a body composed of rock, carbon or metal; orbits the sun

Comet: small, sometimes active object, composed of dirt and ices; characterized by dust and gas tails when near the sun

Meteoroid: small particle from an asteroid or comet

Meteor: a meteoroid that burns up in Earth’s atmosphere; “shooting star”

Meteorite: a meteoroid that impacts the Earth’s surface
Remember to use labels for gravity. Explain labels for gravity before going outside!

Use megaphone or outside microphone!

Remember to emphasize gravity as cause for the orbits

In 2D picture, use arrows to indicate movement of the planet.

3D model does not show elliptical orbits, moons, comets, dust, and relative distances of the planets from sun

The outer planets might not be able to complete their orbits due to lack of space or physical barriers.


	Goals and Methods of

 Evaluation

Monitor that students are making their drawing, but do not intervene; note accuracies,  inaccuracies,  misconceptions; how do they explain the orbits?

Check that student lists on how their ideas compare with model. Question students if something is not clear.

Monitor to make sure students take turns answering posted questions.

Based on lesson activities, students should be able to explain that if the sun is no longer there to pull on the planets, then they would follow a different path, and not revolve around the sun.

Accept answers for which students give reasonable explanations.



































































