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Chapter 6. Creating a Melody 
Glen Bull, Jo Watts, Rachel Gibson, and Luke Dahl 

 
The term musical scale refers to a sequence of notes ordered by pitch. In this context, the word scale is 
derived from the Latin word for ladder, meaning literally a ladder of notes. (The phase “to scale a fortress” 
is also related to the same root word.) 
 
Many different musical scales have been developed throughout history. The Western chromatic musical 
scale consists of twelve notes. Other scales have been developed that employ different numbers of notes.   

 

 
 

The overwhelming majority of popular music today is composed using groups of notes drawn from within 
the notes of the chromatic scale. The keys of today’s pianos are tuned using this scale. 
 
Most songs are written using subsets of notes within the larger 12-note scale. Somewhat confusingly, these 
subsets of the larger scale are also known as scales. Creation of a tune primarily using notes from a subset 
of the larger scale yields a more melodious result. 
 
Topic 6.1 Creating Harmonious Melodies 

Any freely vibrating object, such as a violin or guitar string, vibrates at a specific rate that is affected 
by its length, mass, and tension on the string. This rate of vibration is known as its frequency. Freely 
vibrating objects also generate overtones that are multiples of the base frequency. For example, a 
string moving back and forth at a rate of 100 times per second would also generate overtones at 200 
times per second, 300 times per second, 400 times per second, etc. An overtone that is a multiple of 
the base frequency (also known as the fundamental frequency) is known as a harmonic.  
 
When the harmonics of two tones are closely aligned, the resulting blend is also perceived as 
harmonious. For example, if Tone 1 has a fundamental frequency of 100 cycles per second, its 
harmonics will be 100, 200, 300, 400, etc. If Tone 2 has a fundamental frequency of 200 cycles per 
second, its harmonics will be 400, 600, 800, etc.  The closest possible alignment of harmonics occurs 
when the fundamental frequency of one tone is double the frequency of another tone.  
 
In general, harmonics of tone are in better alignment when the ratio of the frequency of one tone to a 
second tone is a low whole-number ratio. For example, when the frequency of one tone is double the 
frequency of another tone, the result is a 2:1 ratio. Other harmonious combinations include a 3:2 ratio, 
a 4:3 ratio, and a 5:4 ratio. On the other hand, combinations such as 15:8 or 45:32 are perceived as 
less harmonious.  
 
Scales that are subsets of the full 12-note Chromatic scale are, not surprisingly, drawn from 
combinations of notes that are perceived as harmonious. Use of these subsets of notes results in tunes 
that are more likely to sound pleasing in combination with one another. Music theorists have written 
libraries of books about this topic, so in many respects this explanation is a simplification. However, 
for anyone who does not have time to read dense tomes on the topic, this overview provides context 
for the reason that subsets of notes are organized in this way.  
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Topic 6.2 The Twelve-Note Chromatic Scale 

The concept of an octave was introduced in a previous chapter, Combining Art and Music. An octave 
is a span of notes on the piano keyboard that begins with one note (such as the note “C” in the illustration 
below) and ends in the same note. 
 

 
 
A custom Chromatic Scale code block reports the twelve notes of the chromatic scale. 
 

  
 

The Chromatic Scale block can be used to construct major and minor scales that are subsets of the 
chromatic scale  

 
Exploration 6.1 The Twelve-Note Western Chromatic Scale 
Create a custom code block that uses the Chromatic Scale code block described in this section as 
an input to play the notes of the scale in order. Modify the code block so that it plays the notes of the 
scale in order beginning and ending with the note “E”. 

Topic 6.2 Major Scales 

Within the 12-note Chromatic scale, the subsets of notes known as the Major scales are composed of 
groups of seven notes within the larger scale. For example, the C Major scale consists of following 
notes within the Chromatic scale beginning with the note “C” - notes 1, 3, 5, 6, 8, 10, and 12: 

 

 
 
As the illustration above shows, these are the white notes on the keyboard. Consequently, the C Major 
scale does not have any sharps or flats (i.e, black keys) in it. 



66 
 

There are twelve major scales, one for each note in the chromatic scale. The notes for each major 
scale are always drawn from the same relative position in the chromatic scale. For example, the D 
Major scale consists of the notes numbered 1, 3, 5, 6, 8, 10, 12 (beginning with D) in the illustration 
below. Each of the other major scales is based on this same pattern. 
 

 
 
Using the same pattern of notes means that while the absolute pitch shifts, the relative intervals of one 
note to another within a scale remain the same. This makes it easy for musicians to transpose tunes 
from one scale to another, and facilitates musical exploration and invention. This regularity also 
facilitates creation of a custom code block that reports the seven notes in any major scale.  For 
example, the notes of the C Major scale in the fourth octave are shown in the illustration below. 

 

 
 

Much of the music in medieval times was designed to create music that sounds harmonious (i.e., 
heavenly). However, dissonance is also an important tool in composition of music. The blues, for 
example, make use of dissonance. The minor scales are perceived as more dissonant than the major 
scales. Minor scales are formed from the first, third, fourth, sixth, eighth, nineth, and eleventh notes of 
the chromatic scale. 

 
Exploration 6.2 Major Scales 

Create a custom code block that plays the notes of a major scale. Then create a generalized 
version that will play the notes of any major scale. 
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Topic 6.3 Harmonious Combinations within Major and Minor Scales 
 
The first, third, and fifth notes within any major or minor musical scale sound particularly harmonious 
when played in combination with one another. For example, C, E, and G in the C Major scale sound 
harmonious when played in combination with one another. 

 

 

The Note # in Major Scale block reports the note associated with any position in a major scale. For 
example, E4 is the third note in the C major scale. 
 

  
 
This block can be used as an input to the Play Note and Wait block. 
 

  
 
Musicians also refer to musical intervals within a scale by name. These names are assigned with 
reference to the position of notes within the major and minor scales. A major second refers to the 
interval between the first and second notes in a major scale, a major third refers to the interval 
between the first and third notes in a major scale, etc.  
  

Names of Musical Intervals  

Note Number Name Ratio 

C 1   

D 2 Major 2nd  

E 3 Major 3rd 5:4 

F 4 Perfect 4th 4:3 

G 5 Perfect 5th 3:2 

A 6 Major 6th 5:3 

B 7 Major 7th  
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The two intervals with the lowest whole-number ratios (4:3 and 3:2) in the scale are known as a 
perfect fourth and a perfect fifth respectively. These are designated as perfect because they are judged 
to sound the most harmonious. 
 
Exploration 6.3 Musical Intervals within a Scale 

Create a custom block that randomly selects notes from different positions in a major scale. Play 
several different combinations of notes and judge which sequences sound best to you. 

 
6.4 Musical Measures 

 
As outlined above, melodies constructed from notes within a scale are more likely to be perceived as 
pleasing. Often composers create ascending or descending combinations of notes within a scale. 
When a melody is created, notes are traditionally grouped within measures. 
 
The concept of measures was discussed in previous chapters. A measure in music is a unit that holds a 
specified number of beats played at a specified tempo. Notes within a measure are placed between 
vertical bars in music notation.  
 

  
 
The Measure block is used to group sequences of notes that fall within a measure. 

 
 
The notes in 4/4 time must add up to one whole note per measure. 

 

  
 
Any combination that add up to a whole note satisfies the requirements for a measure in 4/4 time.  
 

Durations that Add Up to a Whole Note 

Number Notes 

1 Whole        
2 Half Half       
4 Quarter Quarter Quarter Quarter     
8 Eighth Eighth Eighth Eighth Eighth Eighth Eighth Eighth 
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The Beats in Measure block reports the number of beats associated with the notes currently in a 
measure. For example, the notes C4 (half a beat) and E4 (a quarter beat) add up to a total of 3 beats.   
 

  
 

Since there are 4 beats per measure in 4 / 4 time, one more beat would be needed to complete the 
measure. The duration of the second note, E4, could be increased from a quarter note to a half note to 
accomplish this. Alternatively, a third note that is a quarter note in duration could be added to the 
measure.  
 
The example below is a piano track. Note that each measure in this track adds up to a whole note. 
 

   
 
Completed measures are assembled into instrumental tracks. The Play Tracks block was introduced 
in previous chapters. The example below consists of a piano track combined with a drum track. 
 

   
 
Topic 6.5 Musical Variations 

A pleasing combination of notes can be extended through musical variations. This will be illustrated 
through use of the musical sequence “C4 E4 G4”. 
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The Play Notes block can be used to play the sequences of notes generated: 
 

  
 
If this sequence is transposed by shifting it to a different point on the piano keyboard, the sequence of 
“C4 E4 G4” can be transformed to “D4 F#4 A4”. 
 

 `  
 
The sequence can be reversed, changing “C4 E4 G4” into “G4 E4 C4”. 
 

  
 
If the sequency of notes is rotated, moving the first note to the end of the sequence, “C4 E4 G4” 
becomes transformed to “E4 G4 C4”. 

  
 
The sequence can be shifted into a different octave, so that “C4 E4 G4” becomes “C5 E5 G5”. 
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Reporter blocks for generating several common musical variations have been provided in the program 
accompanying the MIDI beta site in a palette titled Variations: 
 

  
 
By exploring musical patterns and variations in this manner, combinations of notes can be created to 
produce a melody. 
 
 
 
  


