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OVERVIEW

This unit is designed for 42 6th grade students to be self-taught. It is a hands-on unit with students being assigned to four groups of 9, one group of six. Each group will meet two days a week for 30-45 minutes. One day they will meet for 75 minutes and another day each student will work individually or in part of a group for 30 minutes. Each student is responsible for reading text pages, answering text questions in complete sentences, completing a Web Quest, viewing movies, using bulletin boards and other resources provided to complete graphic organizers as well as crafting celestial objects to be shared with younger students at a Science enrichment day. Each Monday the students will receive the information to be attended to for that week. Each student is responsible for his/her own work. At the end of the group sessions each week, a group evaluation will be given. 
CONTENT KNOWLEDGE 

	Declarative 

The students will know:
	Procedural 

The students will be able to:

	 The inner solar system includes the planets closest to the Sun: Mercury, Venus, Earth and Mars.
	 Create PowerPoint project with information gathered.

	 Asteroids are rocky or metallic objects that orbit the Sun and are found mainly in a belt between Mars and Jupiter.
	Compare inner/outer planets with regards to: surface, temperature, atmosphere pressures, rotation, revolution, distance from the Sun.



	 The outer solar system includes planets farthest from the Sun: Jupiter, Saturn, Uranus, Neptune and Pluto.


	Conduct an internet investigation through a Web Quest. 

	Comets are balls of ice and rocks that orbit the Sun.  
	Construct model of the solar system given approximate size in mm to show order of planets from the Sun.

 .

	 Meteoroids are smaller asteroids that usually burn up when they collide with a planet’s atmosphere. Parts that reach the surface are called meteorites.
	Draw thumbnail sketches of the planets and make into a mini booklet to be shared with grades K-2.


ESSENTIAL QUESTIONS
 What is the Solar System all about? 

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s)
 Mathematics, Science, and Technology Standard #1: Analysis, Inquiry, and Design.

Key Idea #1: Engineering design is an iterative process involving modeling and optimization, which is used to develop technological solutions to problems within given constraints.

Bullet: Locate and utilize a range of printed, electronic, and human resources to obtain ideas. 

Bullet: Consider constraints and generate several ideas for alternate solutions, using group and individual ideation techniques; defer judgment until a number of ideas have been generated; evaluate ideas; and explain why the chosen solution is optimal.

INITIATING ACTIVITY

Students will do a roundhouse activity to brainstorm what they already know about the solar system. Students will be assigned to groups of four-five and given one minute to think, two to write all information known about a planet. The eldest in each group will record the information on a large sheet of paper attached to the wall. After two minutes of recording time, each group will move to the right and think/record information until all groups have brainstormed each planet. A brief reading of information will be done orally. Posters of information will be put away for four weeks then hung up for discussion at the end of the unit. Information that is inaccurate will be crossed off the posters. 

LEARNING EXPERIENCES
Students attend the play, “Footsteps on the Moon”  (Ogdensburg Community Players)

at  Massena Central School.

Students visit the planetarium at SUNY Potsdam (Mr. Jim Carl at (315) 267-2285) to receive an overview of the Milky Way galaxy. 

Planets appear to move with respect to stars in the night sky. Students will investigate how to tell planets from stars with a mini experiment found in text, McGraw-Hill Science 2000, p. 333.

Planets and other celestial bodies in our solar system orbit the sun. Students will make a mnemonic device to memorize the order of planets from the sun. Read text/discuss.

Four planets closest to the Sun: Mercury, Venus, Earth, and Mars are grouped as inner planets. Use a graphic organizer to compare: surface, daily rotation, revolution around the Sun, and temperature.

Devise a match game by writing facts about the inner planets on cards. Use Science text, bulletin board display, and hall posters for sources.

Collaborative pairs will read, talk, share facts about asteroids: definition, location of and laws affecting the motion of planets from text. Notes will be filled in with facts from reading the text.

Students will make a conversion table to show the diameters of models of inner planets using a scale of 1cm to 1000km. Make newspaper balls with these diameters. Cover with tape, paper-mache. Paint and display in the cafeteria, outside the classroom, etc. 

Quiz about vocabulary: planet, solar system, asteroid, Keeper’s Laws and inner planets.

Introduce vocabulary: comet, meteoroid, meteor, and meteorite by showing pictures from hall display. Ask students if they can identify these celestial bodies. Students will share personal stories about vocabulary words. A poster will be drawn with pictures of these new words being part of the solar system “big picture.”

Make a model to compare how far planets are from the Sun. Given planet distances from the Sun, set up a scale of the average distance of each planet from the Sun by dividing by 10 the distance in millions of km from the Sun to each planet. Record the data in a table. Based on the scale of distance, use the meterstick  to plot on adding machine tape each planet at the correct distance from the Sun. Answer questions that compare and contrast, analyze and classify (text p. 345).

Read text: Jupiter, Saturn, Uranus, Neptune, Pluto make up the outer planets. Graphic organizer to compare the surface, daily rotation, revolution around the sun and temperature.

Experiment: To determine if the atmosphere of an outer planet is larger than the solid interior. Given data of Jupiter and Saturn (distance from the center of the planet and the chemical composition) in a table, devise a scale to show the total depth of the planet. Draw a circle, using a scale that will represent the planet. Calculate the depth of each layer of the planet’s atmosphere. Color each layer of the plant’s atmosphere, include a key. Answer questions comparing which is the largest, smallest. Infer how other outer gas planets would look. Draw a conclusion if the interior of Pluto would be similar to that of Jupiter and why.

Read text of Saturn, Uranus, Neptune, and Pluto. Make a conversion chart to show the diameter of models of the outer planets using a scale of 1cm to 1000km. Make newspaper balls with diameters, cover with tape. Papier-mâché and paint. Add rings made from pipe cleaners. Display with inner planets.

Use collaborative pairs within the assigned group to read text about comets. Complete notes in given outline.

A comet may be made from a modeling straw, ping-pong ball, colored paper, scissors, tape, and cardboard. Attach the straw to the colored paper. Cut 12-13 strips of colored tissue paper 6x1/2 inches wide. Attach to the ball. Putty the ball to the rod. Streams of paper should stream horizontally. Share with children in grades 2 and 3.

Add to the matching game by writing facts about the outer planets on cards. Use text info,etc. for sources.

Read for information about the four largest moons of Jupiter: Ganymede, Io, Europa and Callisto. Titan is Saturn’s largest moon. 

Using a graphic organizer, note the unusual features of each of the moons of Jupiter and Saturn.

Quiz about the outer planets, vocabulary: comet, meteor, meteoroid, and meteorite.

Students will return to the assigned groups from the roundhouse activity from the initiating activity and read the information they had written about the planets. Inaccurate information will be crossed off the posters.

Students will complete a Web Quest entitled Nine Planets.

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Movies to be viewed: Secrets of the Solar System (30min.); Tell Me Why: Space, Earth and Atmosphere (25min.) and Universe (30 min.)

Sources for teacher/student use:

Atkinson, Stuart. Usborne Understanding Science Astronomy. London: Usborne Publishing Ltd., 1994.

 Berger, Melvin and Gilda. Can You Hear a Shout in Space? Mexico:Scholastic, Inc., 2000. 

Hawkes,Nigel.  Mysteries of the Universe. Brookfield, Connecticut: Copper Beech Books, 2000.

McCarthy, Brent. Web Quest. The Nine Planets.  

Mitton, Jacqueline and Simon. Scholastic Encyclopedia of Space. New York: Scholastic Inc., 1999.

Moyer, Richard et.al., McGraw-Hill Science, New York: McGraw-Hill School Division, 2000.

Ortleb, Edward and Richard Cadice. The Solar System. St. Louis, Missouri: Milliken Pub. Co., 1986.

Sachatello-Sawyer, Bonnie. Exploring the Planets. New York: Scholastic Professional Books, 2000.

CULMINATING PERFORMANCE
Group Evaluation Grade


After the students are assigned to their groups, one recorder is chosen for the group based on his/her ability to be unbiased, fair, and objective. At the end of each class session the group discusses how each member used his/her time that day. 


Each student’s tasks will be recorded with an evaluation system set up as follows: 

Stays on task, completes work – 2;

Stays on task, completes some work – 1;

           Does not stay on task, completes no work – 0. 

           After four weeks of working with a group, a grade will be given for to each student for group work.

MEANINGFUL USE TASK (MUT)
Farf and Nerk’s relatives are visiting from Pemdas and want a tour of the solar system. With your help, Farf and Nerk will research information about the solar system and construct a field guide for their family. The field guide will be a PowerPoint Presentation consisting of: Card 1: cover with title or catchy slogan with graphic or picture of the solar system.  Cards 2-10 will have each planet’s name, picture, location in solar system from the sun, surface, pressure, rotation, revolution, two interesting facts about the planet; and the final card will have the participants’ names, credits and references.

Checklist for the Comparison Sheet:


4-All information is correct for that category


3- Most information is correct for that category


2- Some information is correct for that category

1-Most information is incorrect for that category

Rubric For Discovery Sheet on All Planets

	Information
	Score

	Diameter
	4 3 2 1

	Mass
	4 3 2 1

	Atmosphere
	4 3 2 1

	Rotation
	4 3 2 1

	Revolution
	4 3 2 1

	Temp. Range
	4 3 2 1

	Distance from the sun
	4 3 2 1

	Rings
	4 3 2 1

	Order from sun
	4 3 2 1

	Order by size
	4 3 2 1

	# Of satellites
	4 3 2 1

	Landform

Features
	4 3 2 1

	Your age on each planet
	4 3 2 1

	Your weight on each planet
	4 3 2 1

	Unusual facts
	4 3 2 1

	Score
	                      /60


Checklist for PowerPoint Presentation

4- Consistently uses proper grammar, spelling, etc.

3- Typically uses proper grammar, spelling, etc.

2- Uses some proper grammar, spelling, etc.

1- Lacks proper grammar, spelling, etc.

Y- Yes, it is present         N - No, it is not present

Power Point Rubric

	Proper


Spelling



4 3 2 1                                           Y= 1


Capitalization



4 3 2 1                                           N= 0

Creativity




4 3 2 1

Accurate Info



4 3 2 1

Punctual




Y N

6th Grade Effort



Y N

11 cards




Y N

Main Card


A picture of the solar system

Y N


Hyperlinks 



-Each of the nine planets
Y N



-Credits


Y N


Balanced



Y N

Planet Card


The name of the planet

Y N


Mass




Y N

Picture of the planet


Y N


Atmosphere



Y N


Rotation



Y N

Revolution



Y N


Distance from the sun


Y N


Temperature (average or range)
Y N


Number of satellites


Y N


Landform features


Y N


1 unusual fact 



Y N





1 Hyperlink to go back 

Y N


Balanced



Y N


Labels correct



4 3 2 1

Credit Card


Lists all materials


Y N



Correct setup


4 3 2 1


1 Hyperlink to go back 

Y N

                                                Score             /46           


PRE-REQUISITE SKILLS
Pre-requisite skills for this unit include an understanding of revolution and rotation. The earth’s revolution around the Sun and rotation on its axis create day and night and the seasons.  General idea of planets belonging to a solar system although not necessarily how or why.

MODIFICATIONS

This unit will be taught to 42 sixth graders who are assigned to groups. For viewing movies as a group, they will be in a class of 42 students. All students have average ability levels. Three students are slower paced at understanding new material and will work 1-1 with the teacher or teacher assistant as needed. Peer tutoring will also be incorporated as needed. 

UNIT SCHEDULE/TIME PLAN
 This unit will be taught an average of four days per week, 45-minute periods over a four-week period. Fifteen additional minutes for computer use will be provided for each student. (This has been their assigned computer time.) Students may also make use of their home computers of those at the Massena Public Library. Study Buddy Time and  homework time will also be used to complete assignments.

TECHNOLOGY USE
 Students will be introduced to the various web sites available for this unit. Each will complete a WebQuest. Each individual student will complete part of the PowerPoint presentation to be presented orally to the class.

 

