
2. Exploring Color 
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An understanding of the Snap! color framework explored in this chapter is required for subsequent art 
modules. These modules include one that simulates an impressionist painting, another module in which a 
paint program is developed, and a module involving creation of an animated coloring book. Each of these 
modules makes use of color. 

Creating Art through Coding 

Mark Rothko was an American abstract painter who explored color usage through his artwork. His 
signature colorfield paintings depict irregular and rectangular areas, known as multi-forms, that 
encouraged color contemplation and appreciation. The majority of these multi-forms were 
horizontally painted blocks. Occasionally the orientation of the rectangular multi-forms varied.  

Using the pen up and pen down line drawing techniques from Chapter 1 in conjunction with the color 
palette and size features of the turtle discussed below, Rothko-inspired creations can be made in 
Snap!  
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Topic 2.1 Setting the Turtle’s Size and Color 

The previous module introduced the ability of the sprite turtle to draw by raising and lowering a pen 
in its belly. The color of the line drawn by the turtle can be changed by using the Set Pen Color 
code block.   

  

When the pen color is changed, the body of the turtle also changes to the same color. 

  

The Set Size code block is used to increase the size of the turtle. This makes the color easier to see.  

  

Computing Concepts: Mathematical Operators 

Programing languages use mathematical expressions like addition, subtraction, multiplication, and 
division. These expressions are known as mathematical operators. They enable the computer to 
perform mathematical calculations.  

Mathematical operators are found in the green Operators palette in Snap!. These blocks report the 
mathematical result. 

 

Exploration 2.1 Exploring the Snap! Color Space 

Use the Set Pen Color code block to explore the range of different colors available in the Snap! 
color space.  

Topic 2.2 Functions: Finding the Turtle’s Pen Color 

The values of the pen colors available in Snap! range from 0 to 255. The current pen color of the 
turtle can be determined by using the Pen Hue reporter block. For example, the shade of green in 
the illustration below corresponds to Pen Hue number “31”. 

 

   



35 
 

In Snap! code blocks that perform an action such as the Move block have the shape of a rectangle. 

 

In contrast, code blocks that report a value are known as reporter blocks. These code blocks have an 
oval shape. The oval Pen Hue block reports the value of the turtle’s current pen color.  

In other computing languages, code that reports a value is known as a function. The term  
“function” is also used in mathematics. Mathematical functions and functions in computer science are 
similar but not exactly the same. Using the term reporter block to describe a code block that reports a 
value eliminates any ambiguity or confusion about the role of this type of block. 

The Pen Hue reporter block reports the value of the pen color to more than a dozen decimal places.  

  

This is more precision than will be required in subsequent modules that make use of color. Another 
type of reporter block, the Round reporter block, can round the pen color value to the nearest whole 
number.  

The Pen Hue block reports that the blue pen color of the turtle is “67.291666666666”. This number 
is supplied as an input to the Round reporter block. The Round reporter block, in turn, reports that 
the nearest whole number is “67”.  

  

It is common to nest one reporter block within another to perform a series of operations in this 
fashion. 

Computing Concepts: Functions 

In mathematics, a function defines a relationship between one variable (the independent variable) 
and another variable (the dependent variable). For example, the expression “X = 3Y” defines a 
relationship in which Y is three times greater than X. In computing, a function returns a value.   

In Snap!, a reporter is a code block that reports a value. For example, the Round reporter block 
accepts an input such as “3.7” and reports the nearest whole number “4”. In this example, the 
number “3.7” is the independent value and the number “4” is the dependent value. A reporter 
block has an oval shape, in contrast to the rectangular shape of a procedural block that performs 
an action such as Move 100.  

Exploration 2.2 Finding the Turtle’s Pen Color 

Change the turtle’s pen color by using Set Pen Color to change its color. Then use the Pen 
Hue block to identify the value of the pen color.  

Explore the range of color values that are perceived as the same color. How much does a color 
value have to change before the color is perceived as different? For example, does changing the 
color value from 37 to 40 make a perceptible difference in the perceived color? 
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Topic 2.3 Variables and Loops: Varying the Turtle’s Pen Color 

There are several color variables in the HSL color model: hue (color), saturation (shade), and 
brightness (light level). The values for each of these variables range from 0 to 255. 

A Snap! variable can be created and combined with a loop to vary the turtle’s pen color. The Make a 
Variable option is found under the orange Variables section of the Snap! command palette.  

  

In this illustration, a variable named Color has been created and made available to all sprites. (The 
default option of “for all sprites” will be selected in most of the variables created in subsequent 
modules.) 

  

Once a variable has been created, the name of the variable will appear directly beneath the Make a 
Variable button.  
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When the checkbox beside the variable name is selected, the value of the variable appears in a 
watcher on the stage. The watcher is a display that shows the value of the variable.  

Right-clicking the watcher displays several options, including an option to create a slider that can be 
used to adjust the value of the variable. 

  

The default value of the slider is 0 to 100. However, options are available (accessed by right-clicking 
the watcher) to adjust the minimum and maximum values of the slider. 

  

If the oval reporter block containing the name of the variable is dragged from the command palette 
into the script area, clicking on the reporter block will also display the current value of the variable. 

  

If the Color variable block is dragged into the input of the Set Pen Hue code block, the Set Pen 
Hue block can be used to set the pen color to the current value of the variable Color.  

  

Placing the Set Pen Hue to Color block inside a Forever loop allows the color of the sprite to be 
updated as the Color slider is moved back and forth.  This provides a convenient way to quickly 
identify the number associated with a given color. 
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Computing Concepts: Variables  

A variable is a place-holder that can be given any value. In example above, a variable named 
Color is created. The value of this variable is controlled by a slider. Using meaningful variable 
names makes the program easier to read. 

Exploration 2.3 Variables and Loops – Varying the Turtle’s Color 

Use a slider to change the turtle’s color. Then identify the minimum and maximum values 
associated with the following colors: red, orange, yellow, green, blue, and purple. 

 

Table of Color Values 

Color Minimum Maximum 

Red   

Orange   

Yellow   

Green   

Blue   

Purple   

Is the range of values associated with each color band similar or different? 

Topic 2.4 Other Color Characteristics: Varying the Turtle’s Shade 

The shade of a color is affected by the saturation parameter in the HSL color model.  

  

A variable named Shade can be combined with the Set Pen Saturation code block to adjust the 
shade of a color. For example, if the Pen Hue is set to 164 and the Pen Saturation is set to 255, the 
color is perceived as dark blue. However, if the Pen Hue is set to 164 and the Pen Saturation is set to 
27, the color is perceived as light blue. 

Computing Concepts: Variables 

Use of a variable such as Color makes it easier to explore a range of values. Linking the variable 
to a slider bar enables a user to quickly sweep through a range of colors. 

Exploration 2.4 Other Color Characteristics – Varying the Turtle’s Shade 

Use a slider to change the turtle’s shade. Then identify the values associated with the following 
light and dark shades for the following colors: red, green, and blue. 

What value is associated with a shade that is completely white (i.e., that has no perceptible 
color)? 
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Topic 2.5 Other Color Characteristics: Varying the Turtle’s Light Level 

The light level (luminosity) of a color is affected by the brightness parameter in the HSL color model.  

  

A variable named Light Level can be combined with the Set Pen Brightness code block to adjust 
the light level of a color. For example, if the Pen Hue is set to 164 and the Pen Brightness is set to 
255, the color is perceived as blue. However, if the Pen Hue is set to 164 and the Pen Brightness is 
set to 50, the color is perceived as dark blue. 

Computing Concepts 

Use of sliders combined with variables for color, shade, and light level creates a user interface that 
enables users to interactively explore the relationships among these variables.  

Exploration 2.5 Other Color Characteristics – Varying the Turtle’s Light Level 

Use a slider to change the turtle’s light level. Then identify the values associated with the 
following normal and dark shades for the following colors: red, green, and blue. 

What value is associated with a light level that is completely dark (i.e., that has no perceptible 
color)? 

Topic 2.6 Art Blocks 

The sample illustration in the style of Rothko is composed of bars and blocks of varying colors. 

  

A solid bar can be drawn with the turtle by selecting the Flat Line Ends option under the Set block.  
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Once the Flat Line Ends option has been selected, the thickness of the bar drawn can be controlled 
through the Pen Size block. The following sequence of blocks, for example, draws a solid blue bar 
that with a thickness of 50.  

  

This method can be used to develop a custom Solid Bar code block. 

  

The Height and Width inputs can then be used to draw a bar of any desired height and width.  

  

Exploration 2.6 Art Blocks 

It is good practice to leave the turtle at the same position at the end of the procedure as it was at 
the beginning of the procedure. Leaving an object in the same position as before is known as 
state transparency. The custom Solid Bar code block described in this section does not leave 

the turtle in its original position. Modify the Solid Bar procedure so that the turtle is left in its 
starting position.  

Explore creation of several solid bars of varying sizes and colors.  

Topic 2.7 Creating Art in the Style of Rothko 

Once a solid bar has been created to your desired dimensions and color, the bar can be turned into a 
Costume. In order to do this, right click on the bar in the stage area. 
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Choose the option Pen Trails. This turns all pens trails into a new costume for the currently selected 
sprite. The bar can now be found under the Costumes tab for the sprite. 

                                  

Converting the bar into a Costume allows it to be manipulated with code. It is helpful to give each bar 
costume a name that makes it easily identifiable based on its visual features. This can be done by right 
clicking the newly created bar costume and selecting the Rename option. 

   

Rothko art typically consists of several bar variations. In order to emulate that feature, several bar 
Costumes can be created using different colors, sizes, and orientations. Rothko uses color 
intentionally in his artwork in order to present an aesthetically pleasing piece. The color of the bar 
that is being created can be selected using the Set Pen Color code block.  

  

Clearing the stage before creating a costume ensures that no other unwanted graphics become part of 
the costume 

  

To increase or decrease the size of the turtle after creating a costume, use the Change Size block 
(found under the Looks palette).  

  

To change the orientation of the turtle and its associated costume, use the Point in Direction block.  
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The Stamp code block can be then used to stamp an image of the block onto the stage. You can 
move the turtle around the stage in order to position stamped blocks in desired locations. Positioning 
the bar costumes on the stage in an aesthetically pleasing artistic pattern art in the style of Rothko to 
be created.  

  

In order to switch between costumes to select bars of different sizes and colors, use the Switch to 
Costume code block (found under the Looks palette). 

  

A dropdown menu will list each bar costume (hence the importance of assigning a meaningful name 
to each costume).  

  
To save an image of the art created, right click the stage area and select “pic…”. A copy of the 
artwork will then be saved locally on the computer’s desktop.  

  

The saved image will have a “.png” file extension. 
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Exploration 2.7 Creating Art in the Style of Rothko 

Create an artistic pattern in the style of Rothko by manually dragging the turtle to different 
locations and stamping bars of different sizes and colors on the stage. 

Then create the same design by using a script to move the turtle to different locations on the 
stage. How can regularities in the pattern of bars be used to create more efficient scripts by 
incorporating a Repeat code block to take advantage of the regularities?  

Topic 2.8 Reproducing a Design with a Script 

Once a design has been developed by hand placing and hand stamping the design elements on the 
stage, a script can be developed to reproduce the design. The three design elements consist of a 
striped horizontal bar, a striped vertical bar, and a background bar. These design elements have been 
saved as turtle costumes.  

  

The design elements can then be spaced across the screen using a script such as the one illustrated 
below. 

  

 

Conversion of the script to a custom block facilitates experimentation 
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For example, the following code created a series of five vertical bars spaced 70 steps apart. 

  
 

These tools can then be used to stamp a series of staggered bars acros the stage. 

 

  

  

Parallel procedures can be created to stamp the background bars and the horizontal bars.  

  

One advantage of design reproduced with a script is that it facilitates exploration of different color 
schemes and patterns with different spacing. 

 
Exploration 2.8 Reproducing a design with a script. 

Write a script to reproduce the design created by hand placing and hand stamping bars of 
different sizes and colors on the stage. 
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Appendix A 
 

Code Blocks Introduced 

A. Motion Palette 

Change <X | Y> By 

The Change X and Change Y code blocks change the horizontal and vertical position of the 
turtle by the specified amount. 

 

Point in Direction 

The Point in Direction block causes the turtle to point in the specified direction. 

 

 

B. Looks Palette 

Set Size 

The Set Size block is used to set the size of the turtle.  

 

Change Size 

The Change Size code block changes the size of the turtle by the specified amount. 

 

Switch to Costume 

The Switch to Costume block switches the turtle’s shape to the specified costume. 
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C. Pen Palette 

Set Pen Color 

The Set Pen Color block provides access to a color palette that can be used to set the pen color 
of the turtle. The pen color attribute determines the color of  lines drawn by the turtle. 

 

Set Pen <Characteristic> 

The Set Pen Characteristic block is used to set the value of selected characteristics of the 
turtle’s pen such as Hue. Values can be entered directly by typing in a number, or they can be 
provided in the form of a variable such as Color.  

 

Pen <Characteristic> Reporter Block 

The Pen <Characteristic> reporter block reports the current attributes of the turtle’s pen state 
such as Pen Hue. These attributes are accessed via a drop-down menu. 

 

Clear 

The Clear code block clears the stage by erasing any lines drawn by the turtle.  

 

Stamp 

The Stamp block causes a copy of the turtle’s current shape to be stamped onto the stage.  

 

 

D. Operators Palette 

Arithmetic Operators 

Mathematical reporter blocks report the results of mathematical operations such as addition, 
subtraction, multiplication and addition. Note: Reporter blocks can be recognized by the oval 
shape of the code block. 
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Round 

The Round reporter block reports the nearest whole number of a value. Values can be entered 
directly by typing in a number or provided as an input from another reporter block such as Pen 
Hue.  

     

E. Variables Palette 

Set Variable 

Variables are one of the basic building blocks of almost all programs. The Set code block is used 
to set the value of a variable to a specified value 

 

New variables can be created using the Make a Variable button that is located below the 
command palette tabs.  

 

Once a variable has been created, it appears in the drop-down menu of the Set code block. 
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Appendix B 

New APCS Principles 

Topic 2.2 Functions: Finding the Turtle’s Pen Color 

CS Principle CRD-2D Identify Outputs  

Program outputs are any data sent from a program, often to another program or to a device. 
Program outputs are often based on a program’s input or current state. 

Application  

In this section, the hue of the turtle is initially found using the Pen Hue reporter block.  Reporter 
blocks will always produce an output.  In this instance, the reporter block outputs the turtle’s 
current state. 

Topic 2.3 Variables and Loops: Varying the Turtle’s Pen Color 

CS Principle AAP-1.A Variables and Assignments 
(Introduced in Topic 1.5) 

CS Principle CRD-2.C Identify Inputs  

Program inputs are data sent to a computer for processing by a program. Inputs usually affects 
the output produced by a program. 

Application  

A variable named Color is created in this section. The value of this variable is controlled by a 
slider. The variable is then used as an input to change the color of the turtle. 
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Appendix C 

Filling a Shape with Color 

Creating a Block Procedure 

A block can be created in Snap! by adapting the previously developed Square procedure (See Creating 
Artistic Patterns) as a starting point. The primary difference is that while the Square code block has a 
single input, Size, the custom Block code block has two inputs, Width and Height. 

  

A user might easily forget whether the width or height input is entered first. To assist users, the Title 
Text option can be used to add descriptive titles after each input. If the plus sign (“+”) after the input 
Width (shown as an orange oval in the illustration below) is clicked, an additional dialog box will 
appear. Enter the name Width and select Title Text to create a descriptive title after the input. 
 

  

 

In the example below, the custom code block Block has been used to draw a rectangular block that is 
100 steps wide and 20 steps high.  

  

Rothko art is primarily composed of solid blocks and bars. The basic Block procedure can be used as 
a starting point for creating a solid bar filled with color.  
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Filling a Shape with Color 

There are times when it may be desirable to create a solid shape such as a star, hexagon, or teardrop 
shape. This can be achieved by drawing the shape and then filling it with color. The method described 
below for creating a solid bar through this approach can be extended to other shapes.  
 

1. First develop a Go to Block Center custom code block. This code block places the turtle in 
the center of a block.  

The Go to Block Center code block changes the horizontal position (X) of the turtle by the 
width of the block divided by two. The vertical position (Y) is changed by the height divided by 
minus 2.  

 

This change in the vertical and horizontal position of the turtle places the tip of the turtle in the center 
of the rectangular block. 

 

Once the turtle is in the center of the block, the Fill code block can be used to fill the block with 
color, creating a solid bar. In order for the code below to function, the tip of the turtle must be 
surrounded by space, and the pen must be down.  

 

2. Once the Go to Block Center code block has been developed, it can be combined with the 
Block and Fill code blocks to create a Solid Bar code block. 

z 
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The Solid Bar code block can be used to create a solid bar filled with color. 

 
Exploration Filling a Shape with a Color 

It is good practice to leave the turtle at the same position at the end of the procedure as it was at 
the beginning of the procedure. Leaving an object in the same position as before is known as 
state transparency. The custom Solid Bar code block described in this section does not leave 

the turtle in its original position. Modify the Solid Bar procedure so that the turtle is left in its 
starting position.  

Explore creation of other shapes of varying sizes and colors.  

 


