Astronomy Unit Plan

1) The Planets




(Mon, Feb 14)


- Location, and relative size of the planets

2) Models of the Solar System


(Tue, Feb 15)

- Geocentric & Heliocentric 

3) Afternoon Lab




(Tues, Feb 15)

- Computer lab research for planet presentations

4) Formation of the Solar System/Universe(Wed, Feb 16)

5) Solar Distances and Measurements
(Thur, Feb 16)

- Astronomical distances, scientific notation

6) Afternoon Lab




(Thur, Feb 16)


- Reasons for the seasons demo


- Starry Night?

7) The Moon




(Mon, Feb 21)

8) Afternoon Lab




(Mon, Feb 21)

- Computer lab research for planet presentations


- Quiz

9) The Sun





(Tue, Feb 22)
10) Asteroids, Comets, Meteors

(Wed, Feb 23)
11) Afternoon Lab



(Wed, Feb 23)

- Computer lab for meteorite assignment

12) Stars





(Thur, Feb 24)

13) Galaxies, Constellations


(Fri, Feb 25)
14) Afternoon Lab



(Fri, Feb 25)

- Work in class on presentations, finish poster boards


- Quiz

15) ST & E





(Mon, Feb 28)

- Astro Lab, Early astronomers and Navigation

16) ST & E





(Tues, March 1)


- Telescopes

17) Afternoon Lab



(Tues, March 1)


- Presentations (Mercury, Venus, Mars, Jupiter)


- Inner planets Video

18) St & E





(Wed, March 2)

- Guest Speaker (Titan)

19) Review





(Thurs, March 3)

- Millionare

20) Afternoon Lab



(Thurs, March 3)


- Presentations (Saturn, Uranus, Neptune, Pluto)


- Gas Giants Video

21) Test





(Fri, March 4)
Planetarium Field Trip


- Friday Morning (March 11)


- Leave at 10, back by 12

Class #1: Getting Familiar With the Planets
(S1-4-08)

Location of the planets in our SS, as well as their relative sizes and distances

Materials Needed:

1) Name the planets worksheet

2) Assorted balls from the gym for planet sizes demo 


Each Group will need:
2 Volleyballs/Basketballs






2 Softballs






2 Golfballs






1 large marble






1 medium marble






1 small marble

3) Section of heavy string (40 meters long), with each planet’s AU marked to scale 

(1 AU = 1 m)

Activity #1: Introduction

(10 mins)


- Start off by finding out students interests in astronomy


- Explain unit

Activity #2: Name the Planets
(10 mins)


A pre-instructional diagnostic assessment tool will be needed, to see where the students are at in this knowledge.  Students will be asked to list how many planets they believe are in our Solar System, and to list them in order from the Sun out.  Students will first be required to work on this alone, then to work in pairs to come up with a final decision.  After the students have completed this task, the teacher could compile the results to show the students how close/far off the class was as a whole.  This would be a good chance for the teacher to see what the common misconceptions are in the classroom. 

 Activity #3: Size of the Planets
(20 mins)


This idea could be further developed with the use of models.  Assorted sized balls could be used to represent the planets, and the students will be asked to place the balls in the correct spot.  Because Jupiter and Saturn are close in size, these will make up the two largest planets, and could be represented by 2 volleyballs.  Uranus and Neptune are almost identical in size, and will represent the next two largest balls (softballs.)  Earth and Venus also are almost identical in size, therefore they will represent the next two largest balls (golfballs.)  Finally, a large marble could be used to represent Mars, a medium sized marble to represent Mercury, and a small marble to represent the smallest planet, Pluto.    A fun twist could be added to this task by playing much like the game “Master Mind”.  Students will be told whether or not their choices are in the right order, and whether or not their choices are the right size.  By process of elimination they will be able to find out the proper sequence.  


- Circle means correct spot, correct ball


- Triangle means correct spot, wrong ball


- Square means wrong spot, correct ball


- X means wrong spot, wrong ball

Have each side of the room perform this.  Will need double the balls.  Give a couple minutes for the group to arrange the balls, then assess their selection with the shapes assigned.  First side with correct order wins.  

Activity #4: Distance of Planets

(15 mins)

- First show scale in cm (on board),  looks normal…….

- Now show scale in m

- Have string with proper planet distances

- Take students outside/hallway to show planet distances from the Sun (1 AU = 1 m)




- Mercury:
 .39




- Venus:
 .72




- Earth: 
1




- Mars:

1.52




- Jupiter:
5.20




- Saturn:
9.54




- Uranus:
19.19




- Neptune:
30.06




- Pluto:

39.53

Activity #4: Review

(10 mins)
To wrap up distance activity, teacher should write out the planets on the board in the correct order.  Show them my trick (SUN = Saturn, Uranus, Neptune).  Have students put away books, and starting from one side of the room probe students for the proper order of the planets (don’t forget to ask which is the biggest/smallest!)

Activity #5: Homework


To show the students how smart they are, have them ask their parents if they can name all the planets in order, if not the student can show them!

Teacher Reminders:

 It would be important to emphasize the discrepancy between the models and reality.  For the first demo, the planets do not look like these balls, nor are they perfectly circle.  The scale of the balls would not be accurate, nor would the distance between the balls.  Also, depending on size of groups, it is important to watch to make sure all students are involved.  In the second demo it is important to let the students know that it is extremely rare for the planets to all be lined up like this.  Also, anytime the students are outside the classroom their energy increases.  Make sure you let them know what you expect of them.  Try and keep everyone close together.  

Name the Planets Worksheet

My Answers:


1) How many planets are there in the Solar System?


2) How many can I name?


3) What is the proper order? (from the Sun out)


4) Which is the largest planet?  Smallest?

My Partners Answers & Mine:


1) How many planets are there in the Solar System?


2) How many can I name?


3) What is the proper order? (from the Sun out)


4) Which is the largest planet?  Smallest?

Class #2: Models of the Solar System

(S1-4-04)

Materials Needed:


- Pre-Unit Quiz sheets


- LCD projector for PowerPoint notes

Activity #1: Pre-Unit Quiz




(15 mins)

· Hand out quiz.  Have students complete the quiz, hand it to their partner for corrections.  Go over answers

Activity #2: PowerPoint Presentation
Slides 1-6
(15 mins)


- Slide 1: Telescopes were not even around until Galileo’s time (1600)


- Slide 3: Religious implications – we are the most important, must be at centre!



- We could not be moving, wouldn’t we feel it?



- Draw the model


- Slide 4: Explain what an epicycle is, draw this


- Slide 6: Draw Kepler’s new model

Activity #3: Compare & Contrast Question

(10 mins)


- In their notebooks, have students answer a C&C question on the two models


- If running short on time, assign this as homework

Activity #4: Video





(25 mins)


- The Expanding Universe
Call# VC2821 (SJSD library)

Teacher Reminders:

Pre-Unit Quiz








Name:________________

1) What causes there to be day and night?

2) T/F: Australia experiences winter when we have summer.  Explain why.

3) Explain what a “year” is.

4) Why are stars not visible during the day?

5) Explain what a “day” is.  

6) What is the difference between the Sun and a planet?

7) What causes there to be seasons?

8) Explain why the moon has different phases (sometimes it’s full, sometimes half….)

9) How many planets away from the Sun is Earth?

10) Are all planets made of rock?  Explain.

Class #3: Computer lab research
(S1-4-08)

Materials Needed:


- Astronomy Presentation instruction sheet (1 per student, or 1 per group)


- Presentation fact sheet


- Presentation Rubric


- Student Evaluation Rubric (1 per student)


- Book a computer room

Introducing the Group Presentation
(15 mins)


- Explain poster board presentation: Each group will be required to research an assigned planet


- The night before, assign students into groups.  For each planet, name the students in that group (have them write down their planet on a piece of paper.)  Hand out assignment sheet.  


- Explain sheet, exactly what I want.  Will give time to work in computer lab (2 classes), plus 1 period in class to assemble poster


- Give them some time to discuss roles, what they want to do.

Teacher Reminders:

- Make sure each group member has a task (recording, research on computer, research from books….)

- Ensure that students understand this time is to be used for research, if students not on task that means they don’t need this class time and can work on it at home!

- Important to let them know consequences of viewing inappropriate sites

Grade 9 Science

Astronomy Presentations

- Students will be placed in groups, and will be required to research a specific planet. 

-  Information will be pasted onto a poster board, and presented in front of the class

- The presentation should be 10 minutes in length

- Type face should be at least 14 point font.

Section 1: Statistics

- Search websites to find any important statistics on your planet

- Diameter, mass, rotation period, revolution period, distance from Sun, density…..

Section #2: Pictures

- Be sure to include a variety of pictures of you planet on the poster board!

Section #3: History

- When was this planet discovered?

- Who is the planet named after?

Section #4: Description

- Does the planet have an atmosphere?  What kind?

- Is it an active planet?

- Is there water?

- Are there moons orbiting this planet?  How many?  Names?

- Is it a hot or cold planet?

- Could life survive here?

Section #4: Exploration
(Only to be completed by groups larger than 3 people)

- Has there been any spacecraft missions to this planet?  When?  

- What was the purpose?  What was found?

Do not forget to reference websites you used!!!!

Presentation Fact Sheet
(Testable Material!)

Use this sheet during the presentations to record important information of each planet. 

Mercury:

Venus:

Mars:

Jupiter:

Saturn:

Uranus:

Neptune:

Pluto:

Presentation Rubric

Mercury:

1) Poster Content:


.5
1
1.5
2
2.5

2) Poster Appearance


.5
1
1.5
2
2.5

3) Group Knowledge


.5
1
1.5
2
2.5

4) Presentability


.5
1
1.5
2
2.5

Venus:

1) Poster Content:


.5
1
1.5
2
2.5

2) Poster Appearance


.5
1
1.5
2
2.5

3) Group Knowledge


.5
1
1.5
2
2.5

4) Presentability


.5
1
1.5
2
2.5

Mars:

1) Poster Content:


.5
1
1.5
2
2.5

2) Poster Appearance


.5
1
1.5
2
2.5

3) Group Knowledge


.5
1
1.5
2
2.5

4) Presentability


.5
1
1.5
2
2.5

Jupiter:

1) Poster Content:


.5
1
1.5
2
2.5

2) Poster Appearance


.5
1
1.5
2
2.5

3) Group Knowledge


.5
1
1.5
2
2.5

4) Presentability


.5
1
1.5
2
2.5

Saturn:

1) Poster Content:


.5
1
1.5
2
2.5

2) Poster Appearance


.5
1
1.5
2
2.5

3) Group Knowledge


.5
1
1.5
2
2.5

4) Presentability


.5
1
1.5
2
2.5

Uranus:

1) Poster Content:


.5
1
1.5
2
2.5

2) Poster Appearance


.5
1
1.5
2
2.5

3) Group Knowledge


.5
1
1.5
2
2.5

4) Presentability


.5
1
1.5
2
2.5

Neptune:

1) Poster Content:


.5
1
1.5
2
2.5

2) Poster Appearance


.5
1
1.5
2
2.5

3) Group Knowledge


.5
1
1.5
2
2.5

4) Presentability


.5
1
1.5
2
2.5

Pluto:

1) Poster Content:


.5
1
1.5
2
2.5

2) Poster Appearance


.5
1
1.5
2
2.5

3) Group Knowledge


.5
1
1.5
2
2.5

4) Presentability


.5
1
1.5
2
2.5

Student Evaluation Rubric

List each member of your group (including yourself!), and evaluate them on how much you feel they contributed to the project in the following areas:

Name:_______________

1) Computer lab research:

1
2
3
4
5

2) Poster Assembly


1
2
3
4
5

Comments:

Name:_______________

1) Computer lab research:

1
2
3
4
5

2) Poster Assembly


1
2
3
4
5

Comments:

Name:_______________

1) Computer lab research:

1
2
3
4
5

2) Poster Assembly


1
2
3
4
5

Comments:

Name:_______________

1) Computer lab research:

1
2
3
4
5

2) Poster Assembly


1
2
3
4
5

Comments:

Class #4: Formation of the Universe & Solar System
(S1-4-07)

Intro:


(5 mins)

- Attendance

- Give results of quiz (Class average)

Activity #1:

(5 mins)

- Have students write down questions


- How many stars are there in the Solar System?


- How old is the Earth?  The Solar System?  The Universe?


- What is our place in the SS?


- Have students write down/answer questions of where we live

Westwood, St. James, Winnipeg, Manitoba, Canada, North America, Earth, Solar System, Milky Way, Universe

Activity #3: PowerPoint notes
Slides 7-18
(20 mins)


- Explain differences between a Solar System, Galaxy, and Universe

Activity #4: Our Place in the Universe
(10 mins)

· Information sheet attached

Activity #5: Textbook


(10 mins)


- Fig 15.9, p. 497 (pictures of the Milky Way)


- Read p.498-499
Know that the Milky Way is a spiral galaxy

Activity #5: Video

(15 mins)


- Earth: It’s Place in the Universe
call# VC8232

Teacher Reminders:

- Send only one student from each row to collect textbooks (closest student)

- When working with the Play-Doh, make sure each student in the group has a role.

“Our Place in the Universe”

Introduction:

- The vastness of the universe is often hard to comprehend, especially when the students’ schooling involves only “Earthly matters”.  This lesson is intended to give the students an idea of just how infinitely small our everyday lives are compared to the size of the universe.  

Procedure:

- Everyone knows that the Earth must weigh quite a lot.  Take some suggestions from students to see how much they think the Earth weighs.  After some really long “wordy” numbers are put forth, explain that we must use Scientific Notation.  The mass of the Earth is about 6 * 10 24 kg.  Write this out on the board.  To the students this may just seem like a number, so we will have to help them see just how big this is.  Tell them it would take 1 * 10 24 pinheads to fill Lake Winnipeg – that’s quite a lot of pinheads, but the Earth has 6 times this many kilograms!

- Now that we have a good idea about the mass of the Earth, let’s take this a step further.  What is the mass of the solar system?  
- Divide the room into groups (as many groups as amount of Play-Doh will allow).  Place 100 grams of clay at each group (previously weighed out).  Have one student in each group hold the clay, this amount represents all the matter in the Solar System.  Ask another member of the group to pull off a chunk to represent all 9 planets in the Solar System, keeping in mind that Jupiter alone is 300 times the mass of Earth.  Now ask a third member to pull off another chunk to represent all of the many moons, all the comets, asteroids and meteors, even all the space dust in the Solar System.  Now have a fourth member mould the 2 pieces pulled off together, so we have one chunk representing the Sun, and another representing everything else.  Take a walk around the room, looking at each group’s pieces.  Hold up one for example.  Explain that everyone is actually wrong.  Because the Sun makes up 99.9% of the mass of the Solar System, only .1 grams of clay may be used to represent all 9 planets and their moons, all meteors, asteroids and comets!   Show approx size of .1 grams.  Therefore, the Earth’s mass is very little compared to the total mass of the Solar System which is 2 * 10 30 kg, or about 1 million times that of the Earth.  
- Can we go further than this?  How?  Have students suggest the Milky Way, the galaxy that our Solar System calls home.  How large is the Milky Way?  Well, to give an example, our Solar System has only one star (the Sun), but there are over 200 billion stars in the Milky Way!  If our 100 grams of play-doh represents the Milky Way, then our Solar System would only be the slightest speck off of it, and Earth would be the slightest speck off that speck

- Can we go on further?  What would be the next step?  The Milky Way is only one of many known galaxies (scientists estimate that there may be 100’s of billions of galaxies!)

1) Mass of Earth: 
6,000,000,000,000,000,000,000,000 kg

(6*1024)

2) Mass of SS: 
2,000,000,000,000,000,000,000,000,000,000 kg
(2*1030)

**** The Solar System is 1 million times the mass of the Earth

3) Mass of MW:
(200 billion)(2*1030) = 4*1041



400,000,000,000,000,000,000,000,000,000,000,000,000,000 kg

Class #5: Solar Distances
S1-4-06

- Attendance, review of yesterday 


(5 mins)

Activity #1:





(10 mins)

This program is meant to help you get a feel for astronomical distances, which are large and difficult to comprehend. Imagine that you are in a spaceship. Choose your speed and see how long it takes to get to some of the most interesting places in the Universe!

- go to http://janus.astro.umd.edu
- Click on Astronomy Classroom, Astronomical Distances

- First try 100 km/h

- Then do 100 km/s

- What is the speed of light in km?

- Finally 300000 km/s
(speed of light)

Activity #2: 
PowerPoint Notes
Slides 19-24

(20 mins)

Activity #3: 





(20 mins)

- Hand out Scientific Notation Worksheet, have students solve

- Give to partner for corrections

- Now go back to the website, click on astronomy classroom, scientific notation 

- Have students come up and try to solve the problem

- Take about 10-15 students

