Exploring the Solar System: Just how big is our solar system?

Topic: The Solar System

Subject: Order and size of planets

Grade Level: 4

SOL: 4.7 The student will investigate and understand the organization of the solar system. Key concepts include

a) the planets in the solar system; 

b) the order of the planets in the solar system; and 

c) the relative sizes of the planets. 

Related SOLs: Math 4.1.b

Engagement

	Procedures for Learning Experience
	Guiding Questions
	Materials Needed
	Evaluation (Assessment)

	Teacher:  The teacher will explain to students using a Voki that they have been selected to help NASA determine the distances between planets, so NASA can plan a mission to a planet.  The Voki will explain that in order to help NASA they first need to go through training and understand what the solar system is like.  The teacher will create a KWL chart and then ask students what they know about the solar system and the planets, filling out the KW portions as they go.  The teacher will pass out the Orientation Booklet to students.  The teacher will then show students an introductory video to the solar system and planets; while students watch they will be filling out the video notes (in their orientation book).  After the video the teacher will quickly review the answers to the video notes.  The teacher will pose the question to the students: How far apart are the planets?  How can we represent that distance?

Students: The students will answer the teacher’s questions and help fill out the KWL chart.  The students will watch the video on the planets and complete the video notes in their Orientation Booklet.  Students will brainstorm suggestions of how to model distance between planets. 

Plan B: Should the Voki not work, the teacher can still introduce the mission to the students and explain what they’ll be investigating.  Should the video not work, the orientation packet will have fast-fact sheets about each of the planets.  Students can read the brief paragraphs aloud or silently.


	· What are the eight planets in the solar system?

· How far apart are the planets? 

· How can we represent such large distances?
	· Whiteboard and markers to create KWL chart

· Orientation booklet/packet – will contain basic information about planets, directions for activities, and charts to complete

· Voki – teacher created

· Video of solar system from: http://video.nationalgeographic.com/video/kids/science-space-kids/solar-system-101-kids/
· 
	Informal assessment will occur.  The teacher will make observations according to participation, attentiveness, and ability to follow directions. 


Exploration

	Procedures for Learning Experience
	Guiding Questions
	Materials Needed
	Evaluation (Assessment)

	Teacher:  The teacher will tell students to make predictions about how long it might take to travel between planets.  The teacher will give students the hint that if they were to travel from the Earth to the Sun, travelling at about 60 mph, it would take about 170 years.  The teacher will ask a few students to share their predictions with the class.  The teacher will tell the students that they will have to create a scale model to represent the distances between the planets; because the planets are so huge and the distances are so great, they will be creating a model on a small scale.  The teacher will tell students to fill out the conversion scale chart in their Orientation booklet.  The teacher will review the proper scale, so each student can create an accurate model.  The teacher will model creating the model for the students, following the directions in the Orientation Booklet.  The teacher will pass out supplies to each student, with precut string and the correct number of beads and a measuring ape or ruler.  The teacher will monitor as students create their models. 

Students: The students will write their predictions in their Orientation Booklets and some will share their predictions with the class.  Students will complete the conversion scale chart in their Orientation booklet, using calculators if necessary.  The students will watch the teacher model how to create the model.  Then students will create their own model with the given supplies.  Students will add a piece of tape to the string and write their name on it. 


	· How far apart are the planets?

· How can we represent such large distances?
	· Orientation Booklets

· Calculators

· Pre-cut string (for each student)

· Beads (9 beads in different colors for each student)

· Measuring tool with centimeters for each student – tape measurer or rulers

· Masking Tape

· Markers
	The teacher will informally assess students as they complete their model.  Students will be evaluated on their ability to follow directions, compute accurate conversion calculations


Explanation
	Procedures for Learning Experience
	Guiding Questions
	Materials Needed
	Evaluation (Assessment)

	Teacher: The teacher will invite students to share their results compared to their predictions.  Teacher will elaborate on how far apart planets are from one another, using a PowerPoint.  The teacher will discuss the units they measured in (AU) and help students understand just how far it is by telling how long it would take to drive to a certain planet, and offering other models that demonstrate the enormous distance between planets.  The teacher will continue to fill in the L of the KWL chart, taking students suggestions of what to add.  The teacher will ask students if they think the beads they used are accurate/scale representations of the planets. 

Students: Students will share their findings and insights. Students will help fill out the L of the KWL chart.  Students will respond to the teachers’ questions about the size of the planets. 

Plan B: Should the PowerPoint fail, the teacher will have written notes on the content and still be able to provide students with helpful explanations, definitions, and examples. 


	· What is AU? How far is an AU?

· Do the models accurately show the sizes of the planets, compared to one another? 
	· Orientation Booklet

· Students’ completed models

· Teacher explanation PowerPoint – and notes on content

· KWL chart
	The teacher will assess the students’ completed models for accuracy (approximate distances and the correct order of the planets).  The teacher will also evaluate students based on his or her participation.  


Extension:

	Procedures for Learning Experience
	Guiding Questions
	Materials Needed
	Evaluation (Assessment)

	Teacher: The teacher will lay out the common food items or paper cut outs, and tell students that they represent the different planet sizes.  The teacher will tell students to use the data page in their Orientation Booklet, book resources, and the computer/iPad websites to find information about comparing the planets.  The teacher will have students share their findings, and review the answers.  The teacher will invite students to discuss what this means about the size of the solar system.  The teacher will ask students to help complete the KWL chart with new learned knowledge.  As a final assessment the teacher will give the students exit tickets – or “training final exams” – to determine student understanding. 

Students: In small groups, the students will examine the different sizes of items.  The students will gather information from the given resources (internet sites, resource books, or their packet) to decide which object represents what planet.  The students will write their ideas and justifications on the chart in the Orientation Booklet.  The student will share their thoughts on which item represents what planet, and discuss the idea of sizes and distances in the solar system. Students will help complete the KWL chart.  Students will complete a short exit ticket and hand in Orientation booklet. 

Plan B: Should the internet resources be unavailable, students will still have access to given printed resources.


	· What are the relative sizes of the planets? 

· Which planet is the largest?

· Which planet is the smallest? 

· What is the order of the planets?
	· Orientation Booklet – data page on comparing planet sizes

· Common food items or paper cut outs to represent the sizes (1 honeydew melon, 1 cantaloupe, 1 lemon, 1 lime, 2 grapes, 1 macadamia nut, 3 peppercorns)

· iPads/Computers

· Websites – see student resources

· KWL chart

· Exit ticket (inside orientation booklet)
	The teacher will give an exit ticket to students, as a way to formally evaluate what they took away from the lesson.  The exit ticket will be included in the Orientation Booklet and ask questions about distance, planet order, and size; it will also give students the opportunity to ask any other additional questions for future exploration.  Students will turn in their Orientation Booklet for a participation and formal assessment grade (exit ticket).  


Teacher Resources:

· Voki avatar: http://voki.com/

· Model of solar system: http://solar-system.owl-hollow.net/

· NASA lesson on solar system scale models: http://mars.jpl.nasa.gov/participate/marsforeducators/soi/MarsSOI2012_Lesson3.pdf

· Video: http://video.nationalgeographic.com/video/kids/science-space-kids/solar-system-101-kids/

Student Resources:

· Comparing Planet Sizes and Facts about Planets

· Planet size comparison: http://sciencenetlinks.com/interactives/messenger/psc/PlanetSize.html

· NOVA What’s Your Favorite Planet? Fast facts from http://www.pbs.org/wgbh/nova/space/favorite-planet.html

· NASA facts about planets and comparison charts from http://solarsystem.nasa.gov/planets/index.cfm

· Data tables about planets from http://planets.findthedata.org/

Notes for Differentiation: 

· This lesson will take place in an inclusion classroom with students who have various needs, because of that the teacher will play a larger role in the lesson, modeling the activities and providing students with the needed information, or giving them the exact tools needed to find the specific information (calculators, given data, directed to specific websites, etc.). 

· A visually impaired student will receive a larger version of the Orientation Booklet – full sheets of paper, as opposed to half sheets

· The lesson was designed to be as hands-on as possible (given the topic), so students who typically have difficulty staying focused will be more attentive and engaged

