Learning to use Etoys with Astronomy themes
1.

Astronomy Objectives: Create a solar system as we sense it: A person, a Sun, a Moon.

Move the objects in a playfield to create representations of the following: Sunrise, Sunset, Noon, Midnight, Full day. Take "pictures" of the static positions with labels. Resize them.      
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Etoys Objectives: Drag a playfield, get its halo, and change its colors and size.

Use the paint tool to create an object. Name the object. Get a halo and exercise with its handles. 

Use Grab-Patch.

Use the Text.

Save (Publish).

2.

Astronomy Objectives: Make the Sun move from Sunrise to Sunset.

Make Moon move from Moonrise to Moonset. Adjust relative speeds (Do they look like they move the same speed? explain).

Etoys Objectives: Open a published project. Open a viewer, Use of Turn by - in a viewer and in a script. Change center of rotation. Change numerical values to create move in the desired directions.

Discussion (or Homework): Find 3 features this model represents well. Find 6 features this model misrepresents or does not at all.

Where do the Sun and the Moon go when not in view? Find 2 different answers that ancient people gave to this question.
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Project 3:

Create another world with spherical Earth, Moon and Sun at the side of the first one. The Earth has the white ice of the North Pole in the middle, and a small guy on the equator. Find out where is East for the guy and where is West for him. Where the “camera” that takes the images is is? Use facts about the Earth, Sun and Moon as guide for size, speed. Etc.
 Represent same Phenomena in the two models: Full Sun at noon, New Sun at noon, Half Moon at midnight.....Or just Noon, Midnight, Sunrise, and Sunset.

Use grab-Patch to keep records. [image: image3.jpg]-
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Discussion (or Homework): What features of the Earth, Sun, and Moon system the new model represents well? What features it does not represent well? What features it does not represent at all? 

For each of the features you mentioned: can you improve it? Can it be improved at all (by a more experience programmer?)?

Project 3B.

In the New world keep the Sun stationary, make the Earth spin and Moon orbiting Earth. 

One has to decide direction of spinning and orbiting as well as relative speed.

What is a day in this model? A month? A year? (This model does not model the year, which is a one orbit of the Earth around the Sun. Such a model exist at the Etoysillinois.org library:  Sun Earth Moon http://etoysillinois.org/library?sl=169 )
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Project 4
Change project 3B so it explains better the phases of the Moon.

Question: What explains the phases of the Moon? What features do we need in our model to illustrate the phases of the Moon?

(The relative positions of the Sun, the Earth and the Moon. The Earth’s orbiting around the Sun is irrelevant and thus it is OK to keep Sun and Earth stationary. Earth’s spinning is irrelevant either, but we shall add it to make the point. Sun's almost parallel rays are a factor).

We change the way the Moon orbits Earth and add a shadow to cover the part of the Moon that is not getting Sunlight at the moment. We change the Sun to reflect that the sun-rays appear to be parallel at the Earth, due to long distance between the Sun and the Earth.  

Speak about the source of light of the Moon. The ratio between the rotation of the Earth and the orbiting of the Moon around Earth (about 29:1, when Moon finishes one orbit, Earth has rotated about 29 times around its axis). 
Extension: For fast students, the hidden side of the Moon - the length of day of the Moon (about 29 Earth days). If you paint the hidden part of the Moon at one point in the orbit, you can see that it is staying "hidden" at the rest of the orbiting trip) More about Hidden Part of the Moon can be seen at:  Why Can't We See the "Hidden Part" of the Moon?   http://etoysillinois.org/library?sl=168
New Etoys features: Use forward by and Turn by in a script to create a circle trail (optimum sizes:  Forward by 3, Turn by -1, for the Moon and Turn by 29 for the Earth). Use Pen trail. 

Transfer variables values (X,Y coordinate) from one object to another. 

A more sophisticate project of Phases of the Moon can be seen at: Phases of the Moon   http://etoysillinois.org/library?sl=1841
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Instructions 
Your first Etoys project:  [image: image6.jpg]



Step 1: Create a small "field" for the first model.
Click the pink cluod name: New 
1. Click the Supplies box in the navigator to open the flap.

2. Use your mouse to drag a playfield out of the flap into the right side of your screen.

3. Halo: Right now your object is just a plain rectangle. But every object in Etoys has characteristics (properties) and behavior, just like real world things. You can manipulate the properties and behavior of the objects to make them do different things. Put your mouse over the playfield and right click (or Alt-click); you will see a halo consists of little ovals surrounding the object. These are called Handles. Through these handles, you can access the properties of your object and also modify its behavior. 
4.  Resize the playfield: Get its halo; Drag its yellow ("change size") handle while mouse is down. The target size is a little over a quarter of the screen.
5.  Change the color of the playfield using the purple pen-like handle at the right of the halo. When you click this icon while holding the shift key, you get more coloring options, including the gradient fill of two colors.
Step 2: Create a Sun: 
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1. Open a Painting tool: Click on the painting tool icon up in the Navigation flap. 

2. Choose the paint brush and then choose the largest of the six size options.
3. Choose a color: Click the color palette and then click to choose a color for your Sun.
4. Move the cursor to the painting area and paint by holding/dragging the cursor while holding the mouse down.
5. For rays use the straight line tool: Click the tab on the lower right corner of the paint tool Click to choose the straight line tool. Choose the width of the line from the 6 size options. Paint some rays.
6. If you wish to undo last move, use UNDO button of painting tool. To erase parts of a drawing, use the eraser (at lower right corner of first pane of the tool). You can set the size of the eraser by clicking on one of the 6 size options. To clear the screen of everything painted by this painting tool, use the CLEAR button.
7. When your painting is ready: click the KEEP button. You will be able to get back to this painting tool by clicking the REPAINT handle of the object you painted.

8. Get the halo of your new object, click on the default name "sketch" and change it to SUN.

9. Use the black pick-up handle of the Sun to put it in the field.

Step 3: Create a person standing on a small flat ground [image: image7.jpg]



Open a "new" painting tool by clicking the painting tool icon in the Navigation flap.

Paint a simple figure like the one in the example.

Click the KEEP button when the painting is ready.

Get painting's halo; Change its name to GUY; Resize it if you wish/need.

Use its Pick-Up handle to put it in the field.

Step 4: Create and record a representation of the guy and Sun at noon:
1. Put the Sun in a position that is close to a summer noon.
2. Optional: Add a descriptive text. Instructions for the use of text you will find in the Help section. To open the Help click on its icon in the Navigation Flap. The directions for TEXT are in the Supplies menu there. 

3. Record the scene using the Grab Patch: Click to open the Supplies in the navigation Flap. Click the object named Grab-Patch and then move the cursor to the upper left corner of the field. Drag the cursor over the playfield holding the mouse down until all the details you wish are within the border of the "photo".  Move the photo to the side, this is a new object. Get its halo, give it appropriate name and resize it so 3 like it will have room at the side of the field.
Move to record a scene of Sunrise and a one for Sunset. Record those as well.

[image: image8.jpg]XXXXXXXX





Step 5: Save the project: 

Publishing/saving project and Opening an already published project
[image: image18.jpg]


Publish (in Etoys this means save) your project by clicking on the icon in the navigator flap that looks like a folder with a downward facing arrow. A panel will open; fill in the project's details and click "OK" when done. A new panel will open, click on the folder you wish to save the project to (the default is "Etoys" which is automatically created when installing Etoys on your computer) and then on "save".
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Open a project you saved by clicking on the icon that looks likes like a folder with an upward arrow. This opens a dialog pan. Now choose the folder in which you stored the project, and next click on the name of the project you wish to open.

Your second Etoys Project:  Script the Sun to move from Sunrise to Sunset

Open the first project you made. 
Step 1: When it opens, trash each record (photo) by getting its halo and use the Move To Trash handle.

Step 2: Open Sun's Viewer
 Get Sun's halo (right click or Alt-click while cursor on the Sun) and click on the Viewer handle (an eye-like icon).
A viewer will open as a flap on the right side. The viewer contains property tiles that show what your Sun is and what it can do.

You can “collapse” the viewer against the right edge by clicking on the small tab with the picture of your object on it. To make the viewer re-appear, simply click on the tab again.

[image: image9.png]2 Froiect ¢ AQD«¢m W

1 QO sun v a4+

O (search

QO ~scripts
X B @ @ e !sunscriptl paused

sun empty script
O bt
<@ N

=

! sun make sound ;croak
! sun forward by ¢5
! sun turn by {5
B sun'sx
B sun'sy
B sun's heading
O ~tests
Test Yes No
sun's licolor seeslcolor
sun's is over color Mcolor
B sun'sis under mouse false
B sun's obtrudes true
sun's overlaps dot
sun's overlaps any dot

sun's touches a dot





Step 3: Changing the behavior of the Sun – manually
Look at the tiles in the basic category pane. You will see two types of tiles: some are preceded by a yellow exclamation point [image: image10.emf]and others are not. The tiles following an exclamation point are action tiles.

Clicking on an exclamation point will fire the action once. Holding down an exclamation point will ‘run’ the action repeatedly. Try all three of them.
Numeric values of the tiles can be changed by either clicking on the up or down arrow to the left of the value or by typing in a new number and hitting enter once. After changing the value, click on the [image: image11.emf]again. Try different numbers – what do you think will happen if you type in negative numbers? Try!
.  

Step 4: Changing the behavior of the Sun – automatically

Manually pressing down on the exclamation point as you did in Step 2 to make the Sun move seems very inefficient and not very interesting. However, to make the Sun move on its own, until some condition is reached (i.e. for one minute, until the Sun reaches an obstacle etc.) we can use scripts.

A. Creating a script

Scripts are created for objects by assembling tiles – in a scriptor (script editor). 

Drag out the tile “Sun turn by 5” from the viewer and drop it on the world. 

A scriptor will sprout around it. You can do this with any action tile.

You can scroll between panes by clicking on “basic” and additional pane choices will appear. 
You now probably have something like this: [image: image12.jpg]O Sun scriptl | | normall & =
Sun turn by {5




[image: image13.jpg]Mon-Ast Project 2 c D

Sun's| Daily Move

</

/|

O sun script1 | normal @ B
sun turn by ¢ 5

i © aun vB+
O (search
Q ~vscripts
| sunscriptl normal

sun empty script
O ~basic
! sun make sound ¢ croak
| sunforward by 45
| sunturn by $5

B sun'sx 234
B sun'sy 67
B sun's heading 13
O ~tests

Test Yes No

sun's lcolor seesMcolor

sun's is over color Mcolor
B sun'sis under mouse false
B sun's obtrudes true

sun's overlaps dot

sun's overlaps any dot




B. Naming the script

Click on the word “script1” to highlight it, and then change it by typing “orbit”. When we program, we want our scripts and objects to have names that tell us what their purpose is.

C. Running the scripts

Clicking on the exclamation mark[image: image14.emf]fires the action once – meaning the Sun will 
turn by 5 degrees. However, to make the Sun keep moving, click on the clock symbol next to the word “normal” on the scriptor. Notice that the word has changed from “normal” to “ticking.”  If you click it again, the script will stop, and it will show “paused.”
D. Moving Rotation Center of the Sun:

Your Sun is spinning around its center. We would like it to move in the sky the way we see it, to achieve that you move its rotation center from Sun's center to the feet of the observing guy. Get Sun's halo, and drag the rotation center while holding the shift key down.

Run the "orbit" script now!
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E.  Change the numerical value of the tile “Sun turn by” in the script so the Sun will rise in the east and set in the west.

F. Paint a Moon, name it, and create an "orbit" script for the Moon. Change the Moon rotation center to be in the same place as the Sun's. Adjust numerical value of the Moon “turn by” tile so the Moon will rise in the East and set in the West.
H.  Play with the numerical values of Moon's and Sun’s turning. You may also change the starting positions of the Sun and the Moon. How do the motion of the Etoys Sun and Moon compare to your own experiences? 
I. Save your new project under NEW name! (Astronomy 2)
Your third Etoys Project:  Add another model for the day and night and Moon movement.
Step 1: Create a second field by copying the first.

Open your second project (Astronomy 2). Get the halo of the field and use the Duplicate green handle to copy the field. The new copy will be identical to the original one and will have identical guy, Sun, Moon and their scripts.
We would like the new field to represent a model in which the Earth is a sphere and the Sun is stationary.
The image of the Sun and the Moon can stay the way they are. Get the halo of the guy and repaint it to look like a spherical Earth with a little guy (something like figure xx.) [image: image20.jpg]


From where do we look at the Earth in this model?
Note that the Earth has the white ice of the North Pole in the middle, and a small guy on the equator.

 When you are done painting, keep the new image and change its name to "Earth". Resize, if needed, and use its pick-up handle to put it in the center of the second field.

You may want to change background color of the second field as well.

Step 2: Recreate noon, Sunrise and Sunset on both models.

 Record each creation. Use the collapse handle to shelve each recording on the side.

Project 3B
Step 3: Create new scripts to Earth and Moon on new field to produce the effects of daily motion in the sky. 
Step 4: Save the new project under the new name: Astronomy 3B
Your fourth Etoys project:  Modeling the Phases of the Moon
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Open Project 3, get rid of the left field (the view from Earth) and collapse the open "orbit" script by clicking the O on its upper left. 

Step 1: Repaint the Sun to model its parallel rays coming from the distance.
Get the halo of the Sun, click to open the grey "repaint" handle. Paint the Sunrays according to the example. When done painting, click the Keep button to go out of the painting mode.

Step 2: Create another orbiting  script for the Moon (to make it easier for a "shadow" to follow).
1. Return the Moon's center of rotation to the Moon's center.

2. Open the Viewer of the Moon.
3. Create a new script for the Moon by dragging the tile: Moon forward by 5.

4. Run the script shortly to verify that it sends the Moon on a linear path.

5. Drag the tile Moon turn by 5 and add it to the same script (when the cursor with the tile are close to the lower part of the script, a green strip appears as indication that it was recognized by the scriptor and you can leave it). 
6. Run this script. 
7. To see the pass of the Moon, add pen-trails. You will find instruction for Pen Use in the HELP guide under Script Tiles. 
8. Change the numbers in your script so your Moon will go in a circle around Earth. The numbers that worked well for me were: Moon forward by 3; Moon turn by -1
9. Change the name of the script to be "MoonWShadow".
Step 3: Add shadow piece to cover the parts of the Moon that are not lighted by the Sun at any given moment.

1. Open a new painting tool.

2. Make a blue circle the size of your Moon. Use the largest eraser to erase right half of the circle. Keep. Name this object "shadow"
3. Open the viewer for the shadow. 
4. Drag the tiles shadow's X and shadow's Y to the MoonWShadow script by their long assignment arrows.

5. Open the viewer of the Moon and replace the numeric value of the shadow's X by the left part of the tile "Moon's  X" and the numeric value of the Shadow's Y by the left part of the tile Moon's Y.

6. Your script will look like this: [image: image17.jpg]moonwshadow 1 normal
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7. Run the MoonWshadow script. If needed, adjust the size and the center of the shadow so it will cover the left part of the Moon nicely. If the shadow is under the Moon , put it over manually (you can find a tile that does it in the Miscellaneous menu of shadow's viewer).
Step 3: Add Earth spinning to the script.
1

