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Squares and rectangles 

Our frst lesson is an introduction to 
the Scratch coding environment. We 
will develop code to draw a square and 
then a rectangle. In the lesson, we will 
learn to assemble code blocks. The frst 
attempt at drawing a square will include 
several code blocks. Our second attempt 
will include a loop. A loop reduces the 
number of code blocks needed for repet-
itive tasks. The rectangle shape uses the 
same steps. 

I assume you do not know how to 
program. You should have some famil-
iarity with Scratch and code blocks. I 
will explain all the steps in the project. 
Each lesson begins with the core of the 
program we are developing. This rest of 
the lesson expands on this set of instruc-
tions. I will explain each step in the 
beginning. Future lessons will assume 
you have learned the code blocks used 
in previous lessons. I will introduce new 
code blocks in each lesson and explain 
each. 

Go to Scratch at https://scratch.mit.edu 
and create a new project. 

Moving Scratch with code blocks 

The image on this page shows the basic 
code blocks needed to draw a square. 
The frst code block is an event. An event 
is what needs to take place before the 
instructions execute. The event for our 
code is the clicking of the green fag. 

Events are very common in program-
ming. The event in this example is the 
clicking of a green fag. This isn’t the only 
event we can use. We will look at other 
event types later. 

The remaining code blocks consist of two 
functions. There is a function to move 
the Sprite a set number of steps. There is 
a function to turn the sprite in a specifc 
direction. These code blocks repeat for 
each drawn line. 

The program currently includes four 
code blocks that draw each of the four 
lines for the square. Three blocks of code 
handle the instructions for orienting the 
sprite. These directions point the Sprite 
0, -90, and 180 degrees. We select each 
of these options by clicking the selector 
in the code block. The value or the selec-
tion is an argument in programming. 

Scratch uses a coordinate system to 
orient sprites on the stage. This system 
is like the one in math. It does have one 
diference. The typical math coordinate 
system has values that begin along the 
x-axis. This means zero lies along this 
axis. The Scratch coordinate system uses 
the y-axis as the origin. 

http:https://scratch.mit.edu


Page 5 

Digital Maestro Magazine • Geometric Shapes and ScratchGeometric Shapes and Scratch • Digital Maestro Magazine

There are four move code blocks and 
three blocks that point the sprite in a 
direction. The sprite is pointing to the 
right at 90-degrees at the beginning. The 
code uses this starting position as the 
basis for the frst code block. 

Use the image to develop the code. Click 
the green fag button to run the program. 
The code will run as it is currently setup 
but we won’t see a drawn square. Click 
the fag a few more times. What do you 
notice? The Scratch sprite points down. 
Each time we click the green fag it 
continues to go down the stage. 

The code is still moving the sprite around 
the perimeter of a square. At the end of 
each run, the sprite is in a new location. 
This location is in the lower left corner. 

This isn’t what we want the program to 
do. I leave these errors in my lessons 
on purpose. There is much more to be 
learned from mistakes. In this lesson, we 
have learned that the program needs to 
be reset. This will cause the square to be 
drawn in the same location each time the 
fag is clicked. We will update and fx the 
errors in the next part of the lesson. 

Setting the initial state 

Code blocks are easy to insert and 
detach. In this lesson, we will do both. 
Drag the [go to] block onto the coding 
canvas and move it between the frst 
and second code blocks. A white outline 
will appear between the frst and second 

code block. This is there to let you 
know the block will be placed between. 
Release the code block and the other 
blocks will move to accommodate. 
Repeat the process with the block that 
points Scratch at 90 degrees. 

These blocks set the initial position for 
the sprite. The frst code block places 
the sprite at the center of the stage. 
The second code block points Scratch 
90 degrees. The [go to] code block 
values need to be updated if they are 
not already set to zero for both x and y. 
Click inside each parameter and enter the 
number zero for each. 

Click the green fag to run the updated 
code. The sprite will move for a second 
and return to the original position. This 
is going on too fast. We can’t see Scratch 
move after a few clicks. Things will be 
clearer with the next set of code instruc-
tions. 
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Drawing the square 

Update the code to match the image. The 
code includes two blocks. The frst block 
clears the stage. This is part of our initial 
settings. The second block places then 
pen down. It instructs the code to follow 
the steps and to draw a colored line 
along those steps. 

The current perimeter of the box is very 
small. The steps are set to the default of 
10 steps. Click inside each move param-
eter and update the steps to 100. Click 
the green fag button. 

The box will be drawn on the stage and 
Scratch will end up in the lower left 
corner of the drawn square. Change the 
values of each step code block to make 
the box larger or smaller. 

Drawing a rectangle 

To draw the rectangle we will re-use 
the same program. Use the same code 
blocks and change the values for the 
frst and third move blocks. Each should 
be the same value. Use values that are 
larger or smaller than the second and 
fourth code blocks. This will create 

rectangular shapes with a variety of 
sizes. We will explore squares and rect-
angles with greater detail in the next set 
of lessons. 

Using loops 

This lesson uses the same basic prin-
ciples learned earlier and introduces 
loops. Loops repeat lines of code. Our 
code has lines of code that repeated 
several times to draw a square. The 
move and point code blocks are each 
used four times. 

Reducing the lines of code means we can 
do more with less. It also means we can 
fnd problems in our code without having 
to read through the repetitive code. 

Click and detach the move code block 
below the pen down block. 
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Set the detached code of to the right 
side of the coding canvas. Go to the 
Control section. Attach a repeat loop to 
the pen down code block. Change the 
repeat value to 4. The repeat block has a 
space to ft other code blocks. The blocks 
we place within the space will repeat 
four times. 

Go to the motion section. Place a [move 
step] code block within the [repeat] 
block. Change the value to 100 steps. 
Place a [turn…degrees] code block within 
the [repeat] and below the [move] code 
block. There are two versions of this 
code block. One has an arrow turning 
clockwise and another pointing counter-
clockwise. It doesn’t matter which you 
choose for this lesson. Change the value 
from 15-degrees to 90-degrees. Click 
the green fag button. 

The program did the exact same thing 
with fewer steps. Loops are very useful. 
We will be using them often. 

Loop to draw a rectangle 

Use the same loop to draw a rectangle. 
Place a [move] block within the [repeat] 
and after the [turn] block. Change the 
value to 200. Place a [turn] block below 
and change the degrees to 90. Make sure 
the [turn] block is turning in the same 
direction. Change the [repeat] value to 2. 
Click the green fag. 

If the rectangle goes of the stage adjust 
the values so the rectangle fts on the 
stage. 

Squares and rectangles together 

Instructions to draw squares and rect-
angles were created separately. We 
recreate the script when a diferent 
shape needed to be drawn. Rewriting 
script is not efective. In this lesson, we 
will use triggers to run separate scripts. 
Each event trigger will draw a square or a 
rectangle. 
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