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Whether you are a teacher, a parent, or a student, consider yourself a student, for LOGO
is a language of learning. It is not only a means to learn about computer programming,
it is a tool to learn about thought processes, problem solving, and mathematics. It is also
a catalyst for creativity.

But it is no more than a tool, no more than a catalyst. We, the students, are the most
important ingredients. How we use this powerful tool is up to us. We are the explorers,
the thinkers, the problem solvers, the players. And as we are all students, we learn from
each other. The teacher and student often switch places.

If we are all students and are to learn from each other through exploration, why publish
a teacher’s manual? Perhaps a better title might have been ‘A Guide’s Guide,” for this,
too, was meant as a catalyst.

Thus, this guide is just a guide. While it is a book of ideas for the classroom, it should
not be misunderstood to be a curriculum. LOGO is its own curriculum, and students and
teachers determine areas to explore. For every idea presented, you who are teachers will
recognize how other activities you’re already doing mesh with LOGO. You may discover
new ways to promote problem solving skills and will modify them to fit your own situations.

Since students’ interests and levels are varied, it is helpful to provide for a combination
of specific and self-directed projects. Even specific projects, however, should have room
for exploration. Worksheets are provided only as ideas for projects. The order in which
new concepts and commands are presented will vary from class to class. Be flexible. As
students ask questions and experiment, they will develop a need for new information. A
musically inclined student may want to explore quite early with the music capabilities of
LOGO and will be using some interesting mathematical correlations, whether he recognizes
them or not. Some will be ready for recursion much sooner than others. And, horror of
horrors, some will get way ahead of you if you let them. Let them! We are all teachers,
we are all students.

As you work through this book, keep in mind that there are no right or wrong answers.
There are many paths leading to a solution. Some are shorter and more elegant than others.
As guides, it is not so much our responsibliity to point out these paths, but rather to ask
questions of the explorers so they will begin to recognize their own thought processes, come
to their own decisions, and be able to see the consequences of those decisions.

Students should keep a record of their projects. This can be a written record in a notebook
or a disk containing the student’s procedures. If you have access to a printer, have the
students print out their graphics and procedures to be mounted and displayed in the room.
Even without a printer, pictorial representations can be hand drawn and procedures hand

printed to be displayed. This is another way students can learn from and borrow pieces
of each other’s programs.

IX



One last word. You’ve all heard about bugs. Bugs are nasty creatures who get into com-
puter programs and cause havoc. The perfect computer programmer is one who rarely has
any bugs, right? WRONG! The one who rarely has any bugs is the one who rarely touches
the computer. Bugs are half the fun in LOGO. It is the bug that points out the bug in our
thinking. It is the bug who issues the challenge. Without the bug, there would not be that
tremendous sense of accomplishment, that ‘‘Aha! Gotcha!”’ feeling. Don’t be too anxious
to help remove a bug. Killing the bug may kill the accomplishment. And sometimes bugs
lead to entire new paths of discovery. So welcome the bugs!

ATARI® LOGO!' comes with a reference manual, an introductory programming manual2,
and a Quick Reference Guide that includes short definitions of ATARI LOGO primitive
(built-in commands) and editing features. Information on getting started, loading programs,
saving to disk and tape, and other topics is contained in these manuals and is not duplicated
here. There are many other good LOGO resources available and a bibliography is included
in the appendix. LOGO is as much a philosophy of learning as it is a computer language.
For an overview of the philosophy, read Mindstorms: Children, Computers and
Powerful Ideas? by Seymour Papert, the father of Logo.

Above all, have fun. The best learning takes place when we are enjoying what we are
doing. LOGO is a fun experience and a powerful learning tool.

1 ATARI is a registered trademark of Atari, Inc.

2 Introduction to Programming Through Turtle Graphics. Canada: Logo Computer Systems, Inc.,
1983.

3 Seymour Papert, Mindstorms: Children, Computers and Powerful Ideas. New York: Basic Books,
1980.
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Unlike other LOGO versions on the market, ATARI LOGO has four turtles (and they
even look like turtles!) To see one of the turtles, type:

ST (for Show Turtle).

He’s at HOME in the center of the screen. Anythime you want him to return to the center,
you can type the command:

HOME

All of the turtles know several commands that will send them on various paths around
the screen. They can move fast or slow. They can draw as they move or not draw. They
can erase a line at a time or the whole screen at once. They can even disappear from view
and still follow commands. And, best of all, they can be taught to remember what you want
them to do and the order in which you want them to do it. All in all, they’re quite obedient
little characters.

They also don’t mind making mistakes. In fact, half the fun of LOGO is making mistakes!
Sometimes something quite unexpected will happen on the screen that sends you or a stu-

dent down a whole new path of discovery. So, don’t worry about making mistakes! Make
lots of mistakes! Have fun!

Since LOGO is an explorative language, remember to allow time for students to play
with each new piece of information, to explore what happens with various inputs. Usually,
through their questions, you will know when they are ready for another command or a short-
cut. Sometimes you can challenge them with your questions, in essence creating a need
for another piece of knowledge.

The first four commands are:

FORWARD or FD
BACK or BK
RIGHT or RT
LEFT or LT

Follow each command with a space
and then a number to tell the Turtle how

far to go or how much to turn. Then press
RETURN.




Have the students experiment with these four commands with lots of inputs, small numbers
and large ones. What happens when a very large number is given? (Someone is bound to

try FD 10000!) Something really interesting happens when the turtle is turned at an angle
and then told to go forward a long way.

Sometimes you may see the message:
I DON’'T KNOW HOW TO...

There was probably a typo or no space between the command and the number. No harm
done. Simply retype the command and try again. The DELETE key can be
used to erase a typo before the RETURN key is pressed.

If you explore very much, pretty soon you will probably have a whole
screenful of MESS! At least we hope so! You can clear the screen
and start over with:

CS

Sometimes you only want to erase one line instead of clearing off
the whole screen. In that case give the command PE (for pen erase)
and then go back over the line you want erased. You’ll have to
give the command PD (pen down) to have the turtle start drawing

again. For example, here’s a sequence of commands to erase
a line:

FD 50
PE
BK 50
PD

If you want to move the turtle without drawing, tell him .to pick his pen up:
PU
Remember to give the pen down (PD) command when you want him to draw again.
Playing Turtle
Young children especially benefit from experiencing turtle turns for themselves. One of
the things that sometimes have difficulty with is distinguishing between their own left and

right and the turtle’s left and right. If the turtle is facing the bottom of the screen and is
told to turn RIGHT 90, it will turn to its own right, which is the left side of the screen.

Have one student be the turtle and the others give it commands. This can be made even
more fun by putting a blindfold on the Turtle and arranging chairs, tables, or desks in a
maze. The turtle must obey exactly in order to move successfully through the maze.

As students become more familiar with angles, they may begin to respond to commands
such as RIGHT 30. Start with RIGHT and LEFT turns that are 90 degree turns, however.




Exploring on the Screen

Before introducing the other three turtles, allow ample time for your students to explore
with the commands they have learned so far. The more they can explore, the more adept
they will become at estimating angles and distances. As much as possible, allow them to
define their own projects. There will be some who need to have specific tasks set for them.
Here are a few ideas to get you started:

Figure out the dimensions of the screen and
then draw the largest frame you can.

Make the turtle move from the lower lefthand
corner to the upper right.

Write your first initial.
Draw the path of a dizzy ant.

Find the highest number of steps you can make
the turtle go in one command.

Divide the numbers in your phone number
into four commands and make a design by
repeating them over and over.

Once your students have become familiar with the basic turtle commands, introduce the
other three turtles. The four turtles are numbered 0 - 3. The one you’ve been ‘‘talking to”’
is Turtle 0. The others are hidden until you TELL them to appear. With your screen clear,
give the command FD 40. Turtle 0 will move forward 40 steps. Now give the command:

TELL 1

What do you know! A twin! Give the command FD 20 and Turtle 1 will move forward
20 steps. (As soon as you give the command TELL followed by a number, you are only
commanding that particular turtle.) Now give the commands:

TELL 2
BK 20
TELL 3

NOTE: If you call up a turtle with the TELL command and the turtle does not appear, it
has probably been hidden with the command HT (Hide Turtle). Give the command ST (Show
Turtle) and the turtle should appear.




You should now have the turtle quadruplets on the screen. You can talk to them one
at a time, two at a time, three at a time, or all at the same time. Let’s talk to all of them

and repeat some of our earlier explorations with four turtles on the screen. First give the
command:

TELL[01 2 3]
Be sure to use the square brackets [ ] and not the parentheses ().

Now give several RIGHT, LEFT, FORWARD, and BACK commands. Wow! Synchronized
swimmers!

)

When you give the command CS or HOME, all of the turtles will return home. You’ll

still be commanding all of them, but they’ll be stacked up on top of each other and will
leave only one trail.

This time let’s start them in different directions and see what happens. Leave Turtle 0
pointing straight up. Turn the other three to the other three sides of the screen:

TELL 1 RT 90
TELL 2 LT 90
TELL 3 RT 180

Now give some commands to all of them. Remember to start with the command:

TELL[01 2 3]

Try this:

FD 20
RT 90
FD 40
RT 90
FD 80




What other designs can you make with four turtles? Suppose you start two of them fac-
ing up and two facing down? Something like this:

TELL 1 RT 180

TELL 2 RT 90 PU FD 20 LT 90 PD
TELL 3 RT 90 PU FD 20 RT 90 PD
TELL [0 1 2 3]

(Notice that you can put more than one command on one line.)

Now try a few commands and see what happens.

deree

<L L

Suppose you...well, suppose you think up a new starting position and try some explora-
tions of your own!

Ly



Do you see how this exercise can demonstrate left and right? With the Turtles starting
in different directions, have the students draw what they think will happen if they give a
RIGHT 90 and FORWARD 50 command. Were they right? Try several starting positions
and several different commands. Use graph paper to explore various designs that could
result from commanding four turtles starting in different directions.

Talk about symmetrical and asymmetrical designs. Use pattern blacks or cut out paper
polygons to create symmetrical designs.

Mirror Images

Have two students stand back to back. One is Turtle 0 and the other is Turtle 1. Give
the two students commands to carry out and have the other students observe what hap-
pens. If the command RIGHT 90 is given, the students will see that the two turtles turn
in opposite directions, just as they did earlier on the screen.

After giving several commands to the student-turtles, discuss the concept of mirror im-
ages. Have the two students stand about four feet apart facing each other. Oneis a regular
kid and the other is an image in the mirror. If the kid raises his left hand and scratches
his right ear, the mirror image would raise his right hand and scratch his left ear. If one
leans to the left, the other leans to the right, but since they are facing each other, they both
are leaning in the same direction (toward the blackboard, toward the window, etc.). If one

moves forward, the other moves forward. If the first one moves back, the second one moves
back.

Have the students describe what they are doing. They should be able to realize that for-
ward and back movements were the same for the kid and the image. Right and left
movements, however, were just the opposite.

Once the students have experienced mirror images through their own movements, try
it with the turtles on the screen.



Since we’ll only be working with two of the turtles, we’ll hide the other two. To hide a
turtle, give the hide turtle command:

HT

To hide Turtles 2 and 3, we could say:

TELL [2 3] HT

Have one student command Turtle 0 and another command Turtle 1. The first few com-
mands might be something like this:

TELL 0 FD 50 RT 90
TELL 1 FD 50 LT 90
TELL 0 FD 45 RT 45
TELL 1 FD 45 LT 45

Have the students take turns being the leader. What kinds of symmetrical designs can
they come up with using the “mirror turtles?”’ Is there a way you can expand this activity
to include all four turtles?



Meet the Turtle

How big is the screen? How far can the turtle go FORWARD before he goes off the top?
How far can he go BACK before he disappears behind the TEXT lines? How far is it from
HOME to the right hand side of the screen? What about to the upper right hand corner?

Can you command the turtle to draw your initials? Write down all the commands you use.




Doodles and Designs

A page for keeping notes of doodles and designs and how they were made.
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By now your students have probably retyped the same sequences of commands enough
times to wonder whether or not there’s a way to teach the turtles to remember them. For
example, if they tried very many experiments with the four turtles starting in different direc-
tions, they had to retype the commands to position the turtles each time they cleared the
screen. Suppose we could say GO or START or ATTENTION and the turtles would

automatically get in the right position. Well, we can, but first we’ll have to teach the Turtles
what the new command means.

If we define a new command or procedure for the turtles, every time we give the com-.
mand, they will carry it out. Smart turtles, right? No, actually they’re just robots doing ex-
actly what we tell them to do — we’re doing all the thinking!

In order to define a procedure, type the word TO and the name of the procedure. You
can name it anything you want except for a name of a command that is already defined.
For example, if you type TO RIGHT, you’ll get the message RIGHT IS A PRIMITIVE.
(A primitive is a command that is built into the LOGO system.) Let’s write a procedure
to start the turtles in different directions. We’ll call it START. When you type TO START,
the ? on the left-hand side of the screen changes to a > . Type in the commands to position
the turtles, and then type END as the last line of the procedure.

TO START
TELL 1 RT 90
TELL 2 LT 90
TELL 3 LT 180
TELL [0 1 2 3]
END

Now you can START all kinds of designs quite easily with the turtles facing in four dif-
ferent directions. Simply clear your screen, type START, and press RETURN.

Remember the spiral we started drawing? We could put that in a procedure. Since we

want the four turtles to start in four directions, we’ll use START as the first command in
our new procedure:

TO SPIRAL
START

FD 20

RT 90

FD 40

RT 90

FD 80

END

11



Now any time we want to see the turtles make a spiral, we can just type the word SPIRAL
and press RETURN.

Editing Procedures

No sooner do you define something than you figure out a way you want to change it.

Maybe you want to add a few more lines to the spiral, or have the turtles turn RT 80 in-
stead of 90.

First let’s add two more commands to the SPIRAL procedure and change the 90 to 80.
Type EDIT “SPIRAL and press RETURN. (Notice the quotation marks before SPIRAL.)
The screen changes and you’ll see your procedure in the upper left-hand corner. Across
the bottom of the screen will be the words ATARI LOGO EDITOR. By holding the CTRL
(control) key down and pressing the arrow keys, move the cursor to the first 90. There are
two ways you can delete the 9 and change it to an 8. If you place the cursor right on the
9, press the CTRL key and the DELETE BACK S key at the same time. You can also place
the cursor on the 0 and just press the DELETE BACK S key. Now simply type in the new
number. Repeat the process with the second 90 in the procedure.

To add a new line of commands, move the cursor to the position where you would start
the new line, in this case on the E in END. Press CTRL INSERT and a space will open
up for you to add the new commands. Type the new line of commands.

When you have edited the procedure and are ready to leave the editor, press ESC.

As you begin to use the editor more and more, there are a few other editing shortcuts
you can learn. They are listed under “‘Special Keys’’ in your ATARI LOGO Quick Reference
Guide and are included in the appendix. For now, these are probably sufficient.

When students have learned to define procedures, allow time for them to doodle and define.
As much as possible, allow them to select their own projects. Even crazy shapes can be
repeated several times and will result in interesting designs.

In fact, crazy shapes are helpful in practicing editing procedures. Type EDIT “CRAZY
and press RETURN. Now type several commands, alternating movement commands with
turning commands. When you have about a dozen commands, type END and press ESC.
Try your CRAZY procedure. If it’s not too interesting, type CRAZY again and press
RETURN. Repeat it several times and it might develop into something. If it doesn’t, EDIT
it slightly and try again. Play with it.

12



Simple Geometric Shapes

If you can teach the Turtles to draw squares and triangles and circles and rectangles and
other geometric shapes, you can draw just about anything you want.

Have your students look around the classroom or take a walk around the block to observe
the basic shapes of things. All objects can be broken down into simple geometric shapes.
(Beginning drawing books are good resources.) Let’s try to teach some shapes to the turtles
and then start putting them together to form more elaborate designs and pictures.

Since the square corner or right angle is the easiest to recognize on the screen, most LOGO
classes begin by defining a square. It is usually helpful to have students play turtle and
“walk a square” first, describing what they are doing. Then have them try to command
one of the turtles to draw a square on the screen.

Challenge the students to write a procedure to draw a square using what they’ve already
learned about defining procedures. The turtle should end up in the same position and fac-
ing the same direction as he started. The procedure might look something like this:

TO SQUARE

FD 50 RT 90

FD 50 RT 90

FD 50 RT 90

FD 50 RT 90
-~ END

13



Do you see that you use the same series of commands four times to draw a square?
Whenever you repeat a series of commands several times, there’s a shortcut you can use.
This one’s called a REPEAT command. We could define SQUARE like this:

TO SQUARE
REPEAT 4 [FD 50 RT 90]
END

Be sure to use the square brackets [ ] and not the parentheses ().

A word of caution. Do not rush to introduce the
REPEAT command. It is very important that
students understand each step they are going
through. Through exploration, they should discover
the 90 degree turn and figure out that it takes four
right or left turns to make a square. They should
also figure out what number to change to make dif-
ferent sizes of squares. It may seem tedious to us
to type the same commands four times, but it is
through repetition that children learn. Be sensitive
to their readiness for the shortcut.

With four turtles to call on, there are many ways to make a square. We’ve seen an exam-
ple of commanding one turtle to make a square. How would you command four turtles
to each draw one side of a square. How about two turtles working on the same square?
Can you make one turtle draw a square and another draw a square around it? What other
designs can you make with squares?

14



Rectangles

What is the difference between a square and a rectangle? Can you figure out how to draw
a rectangle? Have your students define a rectangle. Once they’ve learned how to use the
REPEAT command, ask them to define a rectangle using REPEAT. Of course there are
many different sizes of rectangles. Here’s one possibility:

TO RECTANGLE

REPEAT 2 [FD 40 RT 90 FD 80 RT 90]
END

Before we go on to any other shapes, wouldn’t it be fun to see what happens if we call
up all four turtles, put them in their start position where they’re all facing different direc-
tions and tell them all to draw SQUARE or RECTANGLE? Can you predict what will

happen?

Spend some time exploring squares and rectangles with one, two, three, and four turtles.
What kinds of designs can be made with squares and rectangles and additional lines? What
happens when you spin a square? Have the turtle draw a square, turn RT 20 or 30, and
draw another square. Repeat the square and the turn until the Turtle has returned to its

original position. M\

15



Triangles

Although there are many, many different kinds of triangles, we’re going to concentrate
on the equilateral. Since all of the sides are equal and all of the angles are equal, it is the
easiest to create on the screen. Just as with the square, have the students explore with
various numbers to discover the turn for the triangle.

Remind the students to have the turtle end up in the same position and facing the same
direction as he started. Also, all three turns must be exactly the same. So, if they try RT
100 for the first turn, the other turns must also be RT 100. If they have learned the REPEAT
command, have them explore different numbers with it. If they have had enough time to
experiment with the square and have made various sizes of squares, they will know that
the FORWARD number determines the size of the square. The REPEAT number is the
number of sides. Thus, they already know two-thirds of the information they need to make
a triangle. It will be REPEAT 3 [FD whatever number they want RT ?]

If they discover the correct number, the turtle should be able to go forward again and
retrace the first side of the triangle. As much as possible allow the students to explore on
their own. If need be, they can be guided by pointing out what happens if the number they
choose is too small (the third line of the triangle doesn’t meet the first) or too large (the
third line of the triangle crosses over the first).

DA N

Too small Too large

Define a triangle:

TO TRIANGLE
FD 50 RT 120
FD 50 RT 120
FD 50 RT 120
END

or

TO TRIANGLE

REPEAT 3 [FD 50 RT 120]
END

16



Wouldn't it be interesting to call up the four turtles, give them the command START and
tell them to draw TRIANGLE! What if, after they each draw one triangle, you turn them
RT 30 and TRIANGLE again? What happens if you do it once more? If you were drawing

this design with one turtle, how would you do it? Write a procedure to draw the WHEEL
with one turtle and another to draw it with four turtles.

Combining Shapes

Try combining squares and triangles into simple designs. Just as most LOGO classes
start with defining a square, it also seems to be a LOGO initiation rite to put a triangle
on top of a square to make a house. (It’s a good one, so how about a HOUSE?)

17



Once you have house defined, see if you can position the four turtles to draw four houses
in a row. How would you create the same neighborhood with only one turtle as the con-
tractor? Can you add doors to your houses? Chimneys? Windows?

Have your students come up with other simple pictures using squares and triangles. Have
them draw them with one turtle or more. Define the pictures in procedures.

Once the students have started generating their own designs, recreate them on paper

and hang them up in the classroom. Often one student’s design will inspire an idea for some-
one else. Part of the fun of LOGO is sharing ideas and working out problems cooperatively.

18



Squares

Define four different procedures to draw a square. You may use one, two, three, or four
turtles.

19



Squares and Rectangles

Can you use all four Turtles to draw a window? Use the least number of commands you /
can. B

How would you use one turtle to draw a rectangle and another to draw a rectangle around
it?

Design something with squares and rectangles and teach the turtle to draw it. Write down
what you do.

20



Triangles

Write procedures to draw the following designs made from triangles.

Design something of your own with triangles. Write down what you do.

21



Triangles and Squares

Draw a house with one turtle. Write down what you do.

Draw a neighborhood with four turtles. Write down what you do.

Use the house to draw a wheel. Draw a wheel with one turtle and then figure out how
to draw it with two turtles at the same time.

22



Doodles and Designs

A page for keeping notes of doodles and designs and how they were made.

23
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Morea Turtla

As your students create more and more designs and pictures, they will begin to realize
the need to draw many different sizes of a particular shape. By now they may have defined
SMALL.SQUARE, LARGE.SQUARE, and MEDIUM. SQUARE. But suppose they need
an itsy-bitsy square or a bigger-than-small-but-smaller-than-medium-size square? It gets pret-

ty tedious defining new procedures for the same shape when all you want to do is change
the size. It’s time for another shortcut.

Variables

Variables enable you to write one procedure for SQUARE or g 1 )
TRIANGLE or ANYTHING.YOU.WANT. Each time you give the
command to carry out that procedure, you’ll also tell the turtle what ) \Wﬁ V7
size you want. For example, if you want a SQUARE with a side that =" WU eAR 7
measures 27 turtle steps, the command will be SQUARE 27. The number you type fol-
lowing the name of the procedure is called an input. The procedure looks like this:

TO SQUARE :N
REPEAT 4 [FD :N RT 90]
END

The colon, or dots as it’s referred to in LOGO, means that whatever follows is a name
of a variable. Just as in naming a procedure, we can name variables anything we want.
We could say TO SQUARE :SIDE or TO SQUARE :NUMBER.OF.STEPS.L.TELL.YOU.
To keep it as simple as posible, use a word that indicates what the variable stands for or
single letter. When we get into word games and story writing, we’ll use words as names
of variables.

In the SQUARE procedure, the :N appears twice: after the name of the procedure and
in the FD command since it is the FD command that determines the size of the square.
Once your students have defined the procedure with the variable, have them try several
inputs. Draw a series of squares each larger than the one before.
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What would happen if you draw the series of squares, turned the Turtle RT 45 and repeated
the series of squares? Does that give you any ideas?

Remember the house we built in Chapter 2? We could put a variable in that procedure
and make all sizes of houses with one blueprint. First we’ll have to redefine the triangle
with a variable:

TO TRIANGLE :X
REPEAT 3 [FD :X RT 120]
END

And then the house:

TO HOUSE :X
SQUARE :X
FD :X

RT 30
TRIANGLE :X
END

o\
il
T
r
el

Notice that you can use any letter as the name of the variable.
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Can you draw the NEIGHBORHOOD with various sizes of houses? Have your students
look at some of the other designs they have created and figure out how to put variables

in them to change their size, or draw some new designs that require several different sizes
of the same shape.

How could we put a variable into the procedure for a rectangle? In the rectangle we defined
earlier, one side was twice as long as the other side. So we’ll tell the turtle to make the
first side :Y and the second side :Y * 2. * is the LOGO multiplication symbol. The com-
puter will do the math for us and the Turtle will make the second side twice as long as the first.

The procedure looks like this:

TO RECTANGLE :Y
REPEAT 2 [FD :Y RT 90 FD :Y * 2 RT 90]
END

But suppose we want to be able to vary the ratio of the two sides? How about a pro-
cedure with two different variables, one for the short side and one for the long side:

TO RECTANGLE :A B
REPEAT 2 [FD :A RT 90 FD :B RT 90]
END

In this procedure, anytime we type RECTANGLE, we’ll have to follow it with two numbers,
once for each of the variables. Now we can draw many different rectangles with one
procedure.

Understanding variables and being able to use
them is a powerful concept to master. Allow am-
ple time for exploring with this new piece of in-
formation. Use a combination of assigned and
self-chosen projects requiring several different
sizes of the same shape.
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Turtle Positions

When you or your students positioned the four turtles to draw the neighborhood, you
probably picked up the pens, turned the turtles, moved them, turned them to the correct
direction to begin drawing and put the pens back down. In some of the pictures you’ve
created, you probably moved the turtle to some other position besides center-screen to start
drawing.

There is another way to move the turtles. It uses the Cartesian coordinate system and
offers an excellent way to introduce or practice using the system.

The screen is divided into an invisible grid.

The positions to the left and right of HOME
are the X positions.

|
+

The positions above and below HOME
are the Y positions.

If this is your students’ first introduction to the coordinate system, take it one step at
a time, first the X positions — both positive and negative, then the Y positions. Later we’ll
combine them into one command.
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In order to move the turtle, first raise the pen (PU). Then give the command:
SETX followed by a number

If the number is positive, the turtle will move to the right-hand side of the screen. If the
number is negative, he will move to the left-hand side of the screen.

Have the students figure out the largest positive and negative numbers they can use without
having the Turtle wrap to the other side of the screen. This will give them the horizontal
dimensions of the screen.

The command for the Y positions is:

SETY followed by a number.

If the number is positive, the turtle will move to a position above HOME. If it is negative,
he will move below HOME. Again, have the students figure out the largest positive and

negative numbers they can use without having the turtle wrap. This will give them the ver-
tical dimensions of the screen.

If you follow a SETX command with a SETY command, you can position the turtle
anywhere on the screen. Try it.

Combine the work on the computer with off-computer activities such as locating specific
points on graph paper. Have the students firct prepare the graph paper by marking the
X and Y axes and numbering them. Then give them a series of points to locate.
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A good way to practice with the coordinate system on the computer and to get pretty
adept at estimating distances is to play some games. A very easy game to set up is a ““target”
game. Have one student place small stickers anywhere on the screen. A second student
must move the turtle from one sticker to another using the SETX and SETY commands.
Limit the number of tries the student may take.

After the students have had plenty of practice with the X and Y commands, they can
combine the two commands into one. The SET POSition command looks like this:

SETPOS [50 70]

The first number within the brackets is the X coordinate number and the second is the
Y coordinate number.

After you introduce SETPOS, have the students play the target game again. This time
they will have to judge the X position and the Y position at the same time.

If you leave the pen down when you use the SETX, SETY, and SETPOS commands,
the turtle will draw from one position to another. You might be able to draw a picture just
by continuing to move the turtle with these commands. Try it with the graph paper first.
Plot simple pictures and have the students connect the points to create the picture. Then
try it on the computer.

TO BUTTERFLY

PU FD 15 PD
SETPOS [30 60]
SETPOS [90 105]
SETPOS [105 60]
SETPOS [90 0]
SETPOS [45 -15]
SETPOS [90 -60]
SETPOS [90 -105]
SETPOS [60 —115]
SETPOS [30 -105]
SETPOS [0 - 45
SETPOS [-30 -105]
SETPOS [-60 —115]
SETPOS [-90 —105]
SETPOS [-90 -60]
SETPOS [-45 -15]
SETPOS [-90 0]
SETPOS [-105 60]
SETPOS [-90 105]
SETPOS [-30 60]
SETPOS [0 15]
SETPOS [30 90]
SETPOS [0 15]
SETPOS [-30 90]
END
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Headings

Just as we learned another way to position the turtle, there is another way to turn the
turtle besides using RIGHT and LEFT commands. When we look at a map, we see north,

south, east and west. Compasses are marked off in degrees with north being 0, east being
90, south being 180, and west being 270.

270 90

180

The computer has a built-in compass, marked off in degrees. If a turtle faces the top of
the screen, he is facing 0. To the right is 90, to the bottom is 180 and to the left is 270.
And, of course, he can face any point in between.

If you give the command SETH (SET Heading) followed by a number, the turtle will
automatically turn and face that direction. Can you figure out what the difference between
RT 90 and SETH 90 is? What happens if you give the command SETH 360? What if you
give the command SETH -90? Can you give the command SETH 450? If you said no,
try it. Can you explain what happened?

The target game with stickers can be used again to practice with headings. This time the
student will aim at the target using the SETH command and will estimate the number of
turtle steps needed to reach the target.
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How about an automatic target game, one that will draw a target at a random location
on the screen and then return the turtle to home? Then the student must use the SETH
command to aim the turtle and a FORWARD command to reach the target. When the stu-
dent reaches the target, clear the screen and type TARGET again. Later you can add sound
effects and a test so the computer will congratulate you when you reach the target. For
now, let’s keep it simple.

TO TARGET

CS PU

SETPOS LIST (RANDOM 320) (RANDOM 120) - RANDOM 70)
PD

SQ

PU HOME

END

TO SQ |
REPEAT 4 [FD 10 RT 90)
END

RANDOM is a new command. If we type RANDOM 100, the computer will output a ran-
dom number between 0 and 100. Look at the line that tells the turtle to set its position.
The first number, which sets the X position, is RANDOM 320. We are telling the computer
to pick any number between 0 and 320. If you experimented much with SETX commands,
you may have discovered that SETX 320 will cause the turtle to wrap around the screen
and return HOME. (This number may differ slightly from screen to screen.) By telling the
computer to pick a random number between 0 and 320, we have included all possible X
positions, both negative and positive.

The Y command is a little trickier since we don’t want the target to be drawn underneath
the text lines. Start backing the turtle up and you’ll discover he can go about 70 steps before
he slips behind the text lines. SETY -70 is about as far as we want him to go. It’s about
120 steps to the top of the screen. So, we’ll SET the Y position by telling the computer

to select a random number between 0 and 120 and then subtract a random number bet-
ween 0 and 70.

The purpose of the target game is to encourage the students to practice with the SETH
command and with estimating distances. The procedures of the target game introduce a
new command — RANDOM — that may open up new avenues of exploration for your
students. Challenge them to come up with other ways to use RANDOM.
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A Rainbow of Colors

ATARI LOGO has a whole rainbow of colors you can use — 128 of them, in fact. They
are divided into sixteen color families, each with eight shades. Just as the turtles are
numbered, so are the colors, and we call for them by numbe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>