[image: image3.png]




KS3 ICT@St.Marylebone School

[image: image4.png]





[image: image5.png]forward 100



Year 8 Logo Project

Introducing Logo Programming

What is Logo?
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Logo is a very powerful programming language, which was developed specifically for use in education. One of its most exciting features is that it is very simple to start working with. You can see results instantly on-screen. The software that we use at St. Marylebone is Microworlds Pro. It is one of the more advanced packages for Logo programming.

Open Microworlds Pro by selecting:

· Start

· Programs

· Microworlds Pro
The Microworlds Pro Workspace

When you open the Microworlds Pro software, this is what you will see on your screen. There are five different sections that you will learn how to use for programming with Logo. These are:

Toolbar
Tools for file management, editing, and special Microworlds options.



Page
Your “work area” and presentation area for your project. Printing text, drawing, and animating turtles are among the many things you can do here.



Status Bar
Shows the current project name and page. Displays temporary information about your project.



Tab Areas
· Procedures – this is where you type in the procedures for your Logo program. 

· Project - Displays a project tree of all objects, their state, and state variables. 

· Processes - Displays a process tree of all the processes that are running. 

· Graphics - Contains the colour palette, painting components for drawing and the collection of shapes in your project. 



Command Centre
This is where you type your Logo instructions.
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Logo programming works by programming an on-screen cursor, called the turtle, to move around and perform different actions. It is a bit like driving a remote-controlled toy car using the directional controls, except that we will be typing in the commands and watching the turtle move on the screen.

Let's Get Started!

Find the button on the toolbar that looks like a turtle getting out of an egg. Click on the button and then click somewhere on the page. Your new turtle has just been created! Well done. Now that you have a turtle, you need to tell it what you want it to do.

You are now going to learn some important Logo commands. They will seem quite familiar to you and won't need too much explanation! The basic commands are:

Forward ( 

or fd for short
Back (
or bk for short

Left (
or lt for short
Right (
or rt for short

The commands can all be abbreviated so that you don't have to spend so much time typing them in, plus there is less chance of making a spelling mistake if you use the short codes. The directional arrows may seems strange at first, but the important thing to remember is that they refer to the direction in which the turtle is to move and not to you! For example, if you tell the turtle to move forward 100 turtle steps, then it will move 'up' the page. However, 'up' is not a Logo command.
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Try it now!

Click in the command centre and type forward 100 or fd 100.
You will see that the turtle has moved forward, but you can't see its trail. Sometimes it is very important to be able to see the trail the turtle has drawn. There is a special command to make the turtle draw its trail. It is pen down, or pd for short. You can also program the turtle to stop drawing the trail by typing pu, which is short for pen up.

Type pd then press enter

Type forward 100 or fd 100

Your turtle should have moved forward and drawn its trail, just like the one in the picture. If yours looks different, then you need to start over and make sure you carefully follow the steps again. There is a special command to clear the screen - cg, which clears the graphics from the screen. 

Moving the turtle forward and backward is useful, but you must also be able to program it to change direction. To do this, you command the turtle to move left or right a certain number of degrees. There are only 360° in a full circle, so if you program the turtle to move right or left 360, it will end up facing the way it started.

Programming the turtle to turn left or right only makes it change direction - it does not draw any lines until you then program it to move forward or backward.

Tasks for you to try!
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Program the turtle to draw a square with sides 100 turtle steps

2. Program the turtle to draw a repeating pattern of squares, like this picture:

3. Program the turtle to draw a triangle

4. Try to program the turtle to draw a circle

5. Program the turtle to draw a house

Terminology Test 1

What does it mean?

pd

lt


rt

bk


cg

pu


fd




Repeating Yourself
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You should now understand the basics of programming the turtle. There are some easier ways of creating Logo programs, one of which is to repeat sets of commands. Think about the square that you programmed - there were four sides of 100 steps and four corners of 90º. Rather than typing in all the individual commands, you could use a repeat command, like this:

repeat 4 [fd 100 rt 90] 

Understanding the repeat command is easy. What it says to the turtle is to repeat whatever is inside the square brackets a number of times. In this case, it says to repeat the command fd 100 rt 90 four times. Make sure you know how to find the square brackets on the keyboard.

Try it now!

1. Before you start, make sure you type in pd to tell the turtle to draw its trail!

2. Type in the repeat command for the square. Notice how quickly the turtle draws the square!

3. This time, use fd 150 in the repeat command instead of fd 100 to draw a bigger square.

4. Experiment with changing the size of the square.

5. Work out the repeat commands for these patterns, then test them to make sure they work:

Shape
Original Command Line
New Command Line
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fd 100 rt 120 

fd 100 rt 120

fd 100 rt 120
?
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fd 100 rt 60

fd 100 rt 60

fd 100 rt 60

fd 100 rt 60

fd 100 rt 60

fd 100 rt 60
?

Now think about the angles involved in the Logo programs that you have created. If a shape has 4 sides, then each of its angles should equal 360 divided by 4. If it has 3 sides, then each angle should equal 360 divided by 3.

Try to work out the repeat commands to program the turtle to draw:
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A 5-sided shape 

2. A 6-sided shape

3. A 7-sided shape

4. An 8-sided shape

5. A 9-sided shape
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A 10-sided shape

7. A 360-sided shape

What happens if you use angles that do not follow the pattern we have established so far? Try this repeat command: repeat 100 [fd 100 rt 100].

· What shape does it make?
· Experiment by changing the different part of the repeat command to see what happens.
· Can you predict what will happen with each change? 
· Try this: repeat 12 [rt 30 repeat 180 [fd 1 rt 2] then change some of the values to see what happens
· Try this, too: repeat 10 [repeat 10 [forward 30 right 36] right 36] then change the values.
Procedures

A procedure is a way of programming the turtle to carry out a set of commands. You can think of it as a way of teaching the turtle new tricks. To create a procedure, you have to remember to use special codes to start it and to finish it. A procedure can have any name at all, but it is good practice to give it a name that is short but meaningful. For example:
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To square

Repeat 4 [fd 100 rt 90]

End
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You create a procedure in the procedures tab on the right-hand side of the workspace. However, to use the procedure, you type its name into the command centre. Once you have created the procedure, it can be used again and again. Repeat commands and other procedures can also use procedures in order to make more complex programs.

For example:

Repeat 4 [square rt 90] 

uses a repeat command to repeat the square procedure to draw this window shape.

You can create a procedure to draw the window shape by typing:

To window

repeat 4 [square right 90] 

End

______________________________________________________________________________
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Tasks for you to try!

1. Create the procedure to draw a square

2. Create the procedure to draw the window shape

3. Create a procedure to draw a triangle

4. Create a procedure to draw a pentagon

5. Create a procedure to draw a hexagon

6. Create a procedure to draw a circle

7. Think about how you can link shapes together and create a program to draw a house using the procedures you have created

8. Add windows to your house

9. Try a procedure that creates a whole row of houses!

10. Try this: repeat 10 [square right 36]
11. Now experiment using some of the shape procedures you have created to make more patterns. 
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Adding Colour
Microworlds Pro has extra features to make the appearance of your Logo work more sophisticated. Click on the graphics tab, then the paint can icon. Now choose a colour from the colour palette and use it to fill in some of the sections of your patterns. The best ones will be printed out for display.

Using Variables

Wouldn't it be great to be able to easily alter the sizes of different shapes, just by saying " I want a square with sides 80 steps long" or "…50 steps long"? Using variables is the way to do this. A variable is something that can change, and to use variables, you just have to use another code for the number that will change.

For example:
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to square :side

repeat 4 [fd :side rt 90]

end

If you now type square 80 in the command centre, your procedure should draw a square with sides 80 turtle steps long. You should be able to type in any number you like to make your square. 

Tasks for you to try!
Create procedures using variables for:

1. A square

2. A triangle

3. A pentagon

4. A hexagon

5. A circle 

6. Try this: lt 18 repeat 5 [pentagon 50 pentagon 60 pentagon 70 rt 72] rt 18 

7. Now try to create your own shapes using repeat commands and procedures with variables

More Complex Variables

You can use more than one variable in a procedure. Imagine you want to be able to program a shape just by deciding the number of angles and the size of the sides. You can do this by programming variables for both sets of numbers. This only works for regular polygons. A regular polygon is a shape where all the sides are the same length and all the angles are equal.

For example, to create a polygon:

to polygon :angles :size

repeat :angles [fd :size rt 360 / :angles]

end

· The variable :angles defines the number of angles the shape is to have. A square would have 4 angles; a pentagon would have 5 angles etc.

· The variable :size defines the length of each of the shape's sides. This could be 100 for a square.

· The repeat command uses the :size variable to create the sides, divides 360 by the :angles variable to work out the size of each angle and then repeats it by the number of angles.

Tasks for you to try!
1. Create the polygon procedure and test it using as many shapes as you can think of.

2. Try to create a procedure with two variables that will draw a rectangle.

Your Logo Project

By now, you should now know how to:

· Control the turtle and create sets of instructions

· Use repeat commands to program the turtle

· Create procedures and nested procedures

· Use one and two variables in a procedure

Your next task is a Logo project. You will decide on the finished Logo project. You will design it on paper and then use Microworlds Pro to program your project. You will then print the finished project and the program codes you used to create it.
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Some Project Ideas
· a city with buildings and vehicles

· a forest with different trees and bushes

· a seascape with boats, birds and fish

· a robot army

· a garden

· a castle

· a space scene with planets, stars and rockets

· an underwater scene

· a fairground scene

and so on…..

Managing Your Project
1. Sketch what you want your final screen to look like

2. Convert your design into individual simple shapes (squares, stars etc.)

3. Alter your design so that some groups of simple shapes are repeated in different places for different purposes (e.g. square(window(house)

4. Work out how you will link each section together

5. Program the procedures

6. Test and debug each individual section 

7. Connect all the sections to produce your final design

8. Print the final product and the Logo code to show how you did it

Terminology Test 2
What does it do?

Repeat


To


End


:


� EMBED Word.Picture.8  ���





� EMBED PhotoDeluxe.Image.3 \s ���





This is what a turtle looks like!





� EMBED PhotoDeluxe.Image.3 \s ���





Make sure you test 


them all to make 


sure they work!





� EMBED MSPhotoEd.3  ���





� EMBED MSPhotoEd.3  ���





What now?





To starts the procedure; square is the name





This line contains the actions you want the turtle to perform.





End finishes the procedure





� EMBED MSPhotoEd.3  ���





Using a colon (:) shows that the next bit is a variable





:side is the name of the variable





Instead of saying fd 100, you now say fd "whatever number the user enters" (fd :side)





How about some windows?











2
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