Basic Music Theory

Presented by Ethan Winer

The purpose of this video is to introduce music theory to recording engineers and interested audiophiles who don’t play a musical instrument. However, musicians who play only by ear should also find this video useful, as will musicians who read music but wish they understood better the meaning behind the notes they play.

I believe that understanding music theory helps one to be a more educated and appreciative listener, and it’s certainly helpful for those who record and produce music. A recording engineer who knows the basics can communicate better with his clients. For example, to understand what a musician means when he tells you, “Punch in on the upbeat to bar 12” or “Rewind back to the augmented chord just before the chorus.”

Understand that music is a language, and it’s as highly developed and detailed as any spoken language. You’ll learn the basics in a few hours watching this video, but dedicated musicians spend a lifetime learning the intricate details of written music and the subtle nuances of musical performance.

[Music Theory Book.png] The New Harvard Dictionary of Music shown here is more than two inches thick and contains more than 940 pages written by 70 different authors! The language of music is deep indeed. [Show photo of ethnically diverse musicians.] This language is also universal, and can be understood by people of any nationality. A jazz big band [show photo] might contain players who cannot speak each other’s native language, yet they can perform together as an ensemble and interpret the printed notes on a page with the same technique and emotion. Even if you speak only English, you can enjoy and appreciate fully a performance by an orchestra [photos] from Turkey, Israel, India, Russia, or any other country.

In this video I’ll start at the very beginning, and continue through fairly advanced concepts. I’ll also present common musical “devices” so you’ll recognize them in the music you enjoy. Written music will be shown on-screen while the examples play, but the examples are simple so you don’t need to read music in order to follow along. I’m an old man, so most of the musical examples will be popular oldies from the 1960s and 70s, and works from the classical literature. We’ll cover a lot of ground in a relatively short amount of time, so if you’re really serious about learning all the material, you’ll probably need to watch this video a few times. When I learned music theory in college it was a two-year course!

The earliest musical instrument was probably the human voice, though historical evidence shows that cave dwellers banged rocks together and played primitive flutes made from animal bones 40,000 years ago. [Play Chant.mp3] In more modern times, before 900 AD, harmony was primitive and consisted mainly of octaves, fourths, and fifths which are neither major nor minor. Of course, back then people didn’t know what they were missing—they were used to primitive harmony and it sounded normal to them. Thankfully, by the Baroque era in the early 1600s, harmony and musical form became much more sophisticated.

[Show photos from ABC of Classical Music book.] In the 1700s Bach was perhaps the first composer to use modern jazz chords, though my favorite period was the 1800s, starting with Beethoven who invented rock and roll. Later in that century the romantic era of classical music came into prominence, providing us with numerous masterpieces from Chopin, Schumann, Liszt, Tchaikovsky, Dvořák, Grieg, Debussy, and too many others to list here. I encourage you to explore resources such as the Classical Composers Database and Wikipedia for more information about these amazing musical pioneers. Links are in the description for this video.

PART I: MELODY—NOTES, SCALES, INTERVALS, AND ARPEGGIOS
Music consists of three basic properties: melody, harmony, and rhythm. There are only twelve distinct musical notes available, but they can be strung together into an infinite number of combinations! We’ll start with note lengths to help follow the upcoming music examples, then move on to note names, intervals, scales, and arpeggios, which are the foundation of every melody.

Note Lengths
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[Note Lengths.png] This shows the most common note lengths, though there are others. From left to right [point to each beat or half-beat as it’s counted out loud], a whole note extends for all four beats of the bar: one-two-three-four. Half notes extend for two beats: one-two, three-four. And quarter notes are one beat each: one, two, three, four. Shorter notes include eighth notes that sustain for half a beat—one-and-two-and-three-and-four-and—while sixteenth notes are only one fourth of a beat. There are also 32nd notes and 64th notes, not shown, that are shorter still. The last two bars show dotted notes, where the dot means the note is held for half again longer than its stated duration. So this dotted half note [point] lasts for three beats, and the quarter note that follows completes the measure. Quarter notes can also be dotted [point], to play for one and a half beats. We’ll cover time signatures, beats, and note lengths in more detail later.

Note Names, Staves, and Clefs
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[Scales 1.png] Notes are written on a musical staff, as shown here. Staffs, or more properly staves [“staff, staves”], are divided into bars, which are units of time that contain a group of notes. This staff has two bars—the first bar [circle] contains the first four notes, and the second bar [circle] holds the next four notes. Again, these notes are called quarter notes because each represents one quarter of the bar when music is in 4/4 time. The numbers at the left of the staff identify the music’s time signature [“time signature”], which in this case is 4/4. The upper 4 [point] identifies the number of beats in each measure, and the lower 4 [point] is the length of each beat, which is one quarter note. So every bar contain four quarter notes, or some other combination of notes whose lengths total four beats.

This is called a piano staff because it contains separate sets of lines for the pianist’s left and right hands. The first note in this C major scale is called Middle C because it’s mid-way between the bass clef [circle the clef and show “bass clef”] on the bottom and the treble clef [circle and show “treble clef”] above.
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[Keyboard.png] Middle C is also near the middle of a piano’s keyboard.
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[Scales 1.png] The treble clef is sometimes called a G clef because the swirl circles the G line. [Point to that part of the clef and circle the G note.]
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[Scales 2.png] Likewise, the bass clef is also called an F clef because the two dots identify the F line between them. [Point to that part of the bass clef.] These clefs are also used for other instruments in the treble and bass ranges. For example, flutes and violins use the treble clef, while bassoons and tubas use the bass clef. There are two other clefs, called tenor and alto, but they’re less common so we won’t bother with them here.

Scales
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[Scales 1.png] Basic major and minor scales have only seven notes, so the letters A through G are used, then the note names repeat again with A [circle G and A]. This scale is called ascending [“ascending scale”] because it progresses higher in pitch. [Play Segment 1 in Piano Demos Render.mp4 and highlight each note in turn.]
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[Scales 2.png] When notes are to be played by the left hand of a piano they’re written on the lower staff. These scales are in the key of C, so they both start and end on a C note, though this scale is called descending [“descending scale”] because it goes toward a lower pitch. [Play the scale and highlight each note in turn.] We’ll cover musical keys in more detail shortly.
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[Staff.png] This shows the note names for both the lines and spaces of the treble and bass clefs. The traditional mnemonic for treble clef note names is “Every Good Boy Does Fine” for the lines, and the word “face” for the spaces. Equivalents for the bass clef are “Good Boys Do Fine Always” and “All Cows Eat Grass.” Maybe it makes more sense to just memorize the notes!

Printed music can contain a single staff as for a guitar or clarinet, or as many as 25 staves or more when showing the full score for an orchestra or big band arrangement. [Show Cello Part (scanned), Bassoon Part (screen-cap), Score (scanned), then Score (screen-cap).]
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[Scales 3a.png] The notes in a scale are numbered starting at 1, which is also called the root note. Here are the same C major scales as before, but showing note numbers instead of their letter names. Using numbers lets us describe the notes without regard to a specific musical key. For example, the third note in a scale determines whether the scale is major or minor, regardless of its key. The last note in a scale has the same letter name as the first, and sounds at the same basic pitch only one octave higher, so it can be referred to as either 8 or 1.
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[Keyboard.png] The printed notes on a music staff correspond to the same notes on a piano keyboard, and of course they relate to the same notes for all other musical instruments too. A piano string vibrates back and forth very rapidly, and the number of vibrations per second is called its frequency, stated in Hertz [“Hertz = Hz”] in honor of German physicist Heinrich Hertz, and abbreviated Hz [pronounce as h-z]. Notes an octave apart are double, or half, the frequency. This is why all C notes, or A notes, or any other notes with the same name, have the same basic tonality even though their absolute pitch may be different. [Play C3, C4, then both together, highlighting the notes on the keyboard as they play.]
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[Scales+Keys.png] Middle C has a frequency of 261.6 Hz, but the A above is 440 Hz, which is better for showing this octave relationship. You can hear that A octave notes also have a similar tonality, rather than sounding like harmony. [Play A3, A4, then both together, highlighting the notes on the keyboard as they play.]

Every note on the printed staff corresponds directly to a key on the keyboard. One of the first things beginning piano players learn is to relate notes on the page to keys on the piano quickly enough to play music in real time. This is called sight-reading—it takes many hours of practice in order to play music at first sight, without having to memorize the notes ahead of time.

Many melodies are based on simple scales, such as Do-Re-Mi from the musical The Sound of Music [play Do-Re-Mi.mp3 starting around 0:44]. Other simple melodies are based on arpeggios [“arpeggios”], which are the notes that make up a chord.
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[Arpeggio.png] These notes are the chord tones for the key of C, and they’re the first, third, and fifth notes in the scale [play example highlighting each note in turn]. Bugles can play only the notes in a chord, so all of the common military melodies such as Reveille and Taps are based on arpeggios. [Play Bugle.wav.]

Another type of music notation is called solfège [“solfège”]. Rather than specify notes by their names such as C, D, E, and so forth, you use the names Do, Re, Mi, Fa, So, La, and Ti. These names relate to each note’s position in the scale [“Do=1, Re=2, Mi=3, Fa=4, So=5, La=6, Ti=7”]. Like the note numbers shown earlier, the value of solfège is that the note names are relative rather than absolute. So Do is always the first and last note in the scale, no matter what musical key the piece is written in.

I’ll also mention the Electronic Dictionary of Musical Themes web site, linked in the description for this video. This terrific resource lets you search for classical music titles based on a fragment of the melody. Go to the Search by Notes page, enter the note names for the melody in any key, and the site tells you the name of the piece. Very cool!

Intervals
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Another important aspect of musical scales is the interval, which is the distance between any two notes.

[Scales 3.png] Notes that are adjacent are referred to as being a second apart, while notes farther apart have intervals called a third, fourth, fifth, and so on. [Draw a bracket between 1 and 2, 1 and 3, 1 and 4, then 1 and 5 as those intervals are mentioned.] The interval between the first and second note is two, and likewise for other adjacent intervals. [Draw a bracket between 2 and 3, then 3 and 4, then 4 and 5.]
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[Keyboard.png] There are two types of musical seconds: half steps and whole steps. [Play C, C# several times and show “half step,” then play C, D and show “whole step.” Highlight or circle the notes on the keyboard as they play.] A half step was used famously in the theme for the movie Jaws [play Jaws.mp3].

A musical octave is divided into 12 equally spaced half-step intervals, but there are only seven notes in a major and minor scale, because scales contain both half steps and whole steps. A basic scale in the key of C major uses only the seven white keys [point], skipping the five black keys [point].

[Highlight each note as it’s mentioned:] The white key note to the right of Middle C is the D above, but there’s also a black key between these notes. This black-key note is called a C sharp [“C Sharp = C#”], but it’s also a D flat [“D Flat = Db”]. Which name, or spelling, is appropriate depends on the musical key of the piece.

[Highlight each note pair as they’re mentioned:] The key of C plays only white keys, so it has no sharps or flats. The interval between Middle C and the higher pitched D to the right is a whole step. But the interval between the E note and the F note to its right is only a half step higher because there’s no black key in between. The same applies for the interval between Middle C and the lower B note to the left. A half step is also known as a minor second, versus a major second for a whole step. Again, most scales contain a mix of half steps and whole steps.
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[Scales 3.png] Other intervals can also be major or minor. The distance between the 1st and 3rd scale tones establishes whether the key is major or minor, so a major third establishes the key as major, and a minor third makes it minor. In this C major scale the interval between 1 and 3 is a major third. [Play notes 1, 2, 3, 4, 5, 4, 3, 2, 1 highlighting each as they sound, then play a rolling chord C-E-G-C.]
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[Scales 4.png] If the third E note is changed to Eb, the interval becomes a minor third, and you can hear the tonality change to a minor key. [Play notes 1, 2, 3b, 4, 5, 4, 3b, 2, 1 highlighting each as they sound, then play a rolling chord C-Eb-G-C.] It’s not uncommon in pop and blues music for a melody to play a minor 3rd with a major key, as you can hear in the song It’s My Life by The Animals. Here the guitar plays a minor third while singer Eric Burdon goes back and forth between major and minor 3rds to avoid a clash [play It’s My Life.wav at 0:16].
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[Minor Scales.png] There are three variations of the minor scale. The natural minor scale at top contains the notes that naturally belong to the key. The key of A minor has no sharps or flats, so this scale plays the “white key” notes starting with A [play Segment 1 in Minor Scales.wav]. The harmonic minor scale in the middle is similar, but raises the 7th [point] by a half step and sounds like this [play Segment 2 in Minor Scales.wav]. The melodic minor scale at the bottom raises both the 6th and 7th scale tones [point]. This keeps the first half of the scale minor, but makes the second half more like a major scale. Here’s what that sounds like [play Segment 3 in Minor Scales.wav].
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[Pentatonic Scale.png] Another scale is the pentatonic scale, which contains only five of the available seven notes, as shown here in blue. The pentatonic scale is often called the “blues scale” because it’s the basis for many blues melodies. [Play notes 1, 2, 3, 5, 6, 8, 6, 5, 3, 2, 1 and highlight each as they sound.] This scale falls comfortably “under the fingers” on a guitar making it easy to play. [Play Segment 1 of Electric Guitar Demos Render.mp4 showing pentatonic scale.]

You can also play a pentatonic scale using only the black keys of a piano. When I was a child, my older cousin Michael would literally bang this out on the old piano in our grandmother’s basement just for fun [play Segment 2 in Piano Demos Render.mp4].
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[Whole-Half-Tone Scales.png] The last scales I’ll mention are the whole tone and chromatic scales. As you can imagine, a whole tone scale consists of only whole steps rather than the usual mix of whole steps and half steps. A whole tone scale has a unique character, and is often used in TV shows and movies to imply a flashback or time-lapse. [Play Whole Tones.wav.]
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[Flight Bee.png] A chromatic scale contains only half steps, though it’s rare to hear more than four or five such notes in a row. [Play C, C#, D, D#, E, D#, D, C#, C.] One popular example of the chromatic scale is Flight of the Bumblebee by Rimsky-Korsakov [play Flight Bee.wav].

[Arpeggio.png] There are three basic notes in a given chord—the root, third, and fifth notes of the scale—and melodies can start on, or emphasize, any of those to convey different moods. Starting with the root note sounds fairly basic, as in the French nursery rhyme Alouette [play Alouette.mp3]. Starting with the third gives a different character, as in Girls Just Wanna Have Fun by Cyndi Lauper [play Girls Just Wanna.wav where she first starts singing.] Focusing instead on the 5th gives yet another quality, as in Coming to America by Neil Diamond [play Coming to America.mp3 where he first starts singing].

Melodies

[image: image21.png]



[Groovy Love.png] All melodies comprise a sequence of notes, which in turn are based on musical intervals. Many simple melodies use fragments of various scales and arpeggios, such as the Do-Re-Mi song played earlier. Indeed, all of the notes in a melody are either the 1, 3, and 5 chord tones, or passing tones [“passing tones”]—notes that pass through the chord tones. A good example is A Groovy Kind of Love made famous by the Mindbenders in 1965 and covered later in 1988 by Phil Collins. The passing tone notes are shown in red, to distinguish them from the chord notes that are either the 1, 3, or 5 of the current chord. [Play these four bars from Groovy Kind of Love.mp3, point to notes as they play.]

Since the chords change, the note number playing at a given time also changes. This is why the B in the third bar [point] is the 3rd of the G7 chord, but in the fourth bar [point] it’s the 7th for the C chord. Likewise for the last D note [point] that’s a 1 for the D chord, even though it was a 2 in all the preceding bars [point] when a C chord was playing.

Whether writing pop tunes or classical symphonies, or improvising in a jazz trio, good melodies often build over time, and have a direction that “goes somewhere.” This snippet of the opening guitar solo from Black Magic Woman by Santana is a good example of a melody that builds. [Play Black Magic Woman.mp3, first solo at beginning.]

Ornaments
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[Ornaments.png] A common way to enhance a melody is with various musical ornaments. These include trills, turns, grace notes, and slides, also known as glissandos and portamento. Slides are most effective on string instruments that have no frets, such as the violin and steel guitar, though the trombone can also glide smoothly between certain note pairs. The piano and guitar, and other instruments that play only discrete pitches, can only approximate a glissando. Let’s look at each of these ornaments in turn.

A trill [point] plays the written note alternating quickly with the adjacent note above. A flat, sharp, or natural modifier can be added to the trill symbol to specify notes that are not part of the current key [circle tr#, then circle trb and tr(natural) in the second line]. This is shown in the second example where the upper note is F sharp instead of the F natural that goes with the key of C. We’ll cover sharps, flats, and naturals in more depth shortly. [Play Segment 1 in Cello Demos Render.mp4 and overlay “minor trill” and “major trill” as each plays.]

A turn [“turn”] [point at the turn symbol] is not common with modern music, but it was very popular in baroque music. The first bar [point] shows how a turn is notated, and the second bar [point] is what the musician actually plays. [Play Ornaments Turn.wav.]
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Portamento [“portamento”] slides smoothly from one note to another, and is a wonderful effect if not overused. This excerpt from Revel’s Habanera is performed by my friend, cellist Kate Dillingham, on a CD I produced for Music Minus One [play Habanera.wav, point to that part of the music].

[Apache.png] Slides can also be played on fretted instruments, though the in-between pitches are in half-step increments rather than continuous as with a cello or violin. However, the effect is similar, and can add interest to an otherwise simple melody as in the instrumental Apache from 1961 by Jørgen Ingmann [play gliss example near beginning]. Notice the wiggly line [point] that indicates glissando between the first E note and the target A above. A straight line [point] can also be used, with or without the gliss notation [point].

Pianos can also emulate a glissando [play Segment 3 in Piano Demos Render.mp4]. Even a fast ascending scale played by a synthesizer or string section in a pop tune can be considered a glissando [play Gloria.mp3 from 2:05 through 2:12, then Fly Robin Fly.mp3 at 0:37].

[Show Ornaments.png again] Grace notes [“grace notes”] are one or more notes that are so short they aren’t given a specific length. Instead, they’re indicated using a smaller font [point]. The player, or the musical style, determines the duration of grace notes, and the needed time is usually taken from the preceding note. This next example from Ernest Bloch’s Prayer From Jewish Life was also played by Kate Dillingham [play Prayer.wav].

PART II: MUSICAL KEYS—SHARPS AND FLATS
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[Scales 1.png] Without sharps and flats all music would be in the key of C major, or its relative minor [“relative minor”] key, A minor, which also uses only the white keys on a piano. But within every key are both major and minor scales—which scale you get depends on which note you start with. [Play a C scale and show “C Major,” then a Dm scale showing “D Minor,” then an Em scale and “E Minor,” pointing at the root notes as each scale plays.]

Many of the examples in this video will use the key of C major or A minor for simplicity, but it’s important to understand the role of sharps and flats to obtain other keys. As you just saw, the second scale in the key of C, playing only white keys, is D minor. The third scale is E minor.
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[Scales 6.png] But the key of D major requires two sharps in order to have the correct whole-step and half-step intervals for a major key. So whenever F or C are played they’re preceded by the sharp symbol [point], also called a pound sign. However, musical keys can have as many as seven sharps or flats, and having to write the symbol in front of every altered note is clumsy for composers and arrangers, and makes the music more difficult for musicians to read.
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[Scales 7.png] Instead of writing sharp symbols every time they’re needed, the necessary sharps are shown once at the start of each line. Whenever the musician sees an F or C note, she knows to play them as F# and C# automatically. A group of sharps or flats displayed once per line as shown here is called a key signature [“key signature”]. So this is the key signature for the key of D major [circle that part of the staff including the clef but not the 4/4].

[Beethoven Sharps.jpg.] Sometimes sharps and flats are used for brief modulations to a different key or for specific color. In that case a sharp or flat symbol is called an accidental [“accidental”], though the affected note itself can also be considered the accidental. If a D major chord is used for a song in the key of C, it’s not necessary to actually change the key signature for only those one or two bars. You simply write a sharp symbol before the F as needed for just those notes.
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[Scales 8.png] There’s also a natural symbol [point], to cancel an implied sharp or flat as needed for a particular passage. In this case the musician plays an F natural instead of an F#.
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[Scales 9.png] The last aspect of notes and staves we’ll consider are ledger lines [“ledger lines”]. These are used to accommodate notes that are higher, or lower, then the five lines of a staff. As you might imagine, when notes are much higher or lower than those shown here, the music can be difficult to read because there are so many ledger lines.
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[8va.png] So when notes are very high, which is not uncommon in violin and flute music, they’re written an octave lower than intended. Then the 8va “octave higher” symbol tells the player which octave to play. In this example the notes get progressively higher, with the last group sounding an octave higher than written to continue the ascending line.

Spelling

[Keyboard.png] Earlier I mentioned that the note halfway between C and D [point] can be considered either a C# or a Db, depending on the key of the music or the current context. Knowing which name to use is referred to as spelling, and it matters in the same way as spelling for written languages. A C# is not a Db, even though they sound at the same pitch on a piano.
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[Scales 10.png] However, sometimes notes are misspelled intentionally to make the music easier for musicians to read. Both of these bars play a repeating half step figure from C to C# back to C again, and so forth [play this example]. In the first bar the sharp symbol is needed for the second note, but then a natural is needed to cancel the sharp. As you can see this is pretty messy!

The second example instead uses a Db, even if C# would be the correct spelling. Making music easy to read is an important skill for musical arrangers to master. Note that sharps, flats, and naturals extend for the duration of the bar. This is why only the first flat is needed in the second bar. It’s implied that the remaining D notes are also flat unless cancelled by a natural sign.

>>> END SEGMENT 1

PART III-a: HARMONY AND CHORDS
Harmony and chords play two or more notes at once, and the musical interval between the notes determines their tonality and mood. Major chords are generally considered to sound happy or optimistic, as in I Feel Pretty from the musical West Side Story [play I Feel Pretty.wav, show West Side Story Cover.png]. Minor keys are often sad and serious, such as the song Jolene by Dolly Parton [play Jolene.mp3]
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[Harmony Thirds.png] The most common harmony is in thirds, where each melody note is accompanied by a harmony note a third higher as in this harmonized C major scale. Each of these note pairs forms a simple chord that’s related to the key of C [play example].
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[Continue Harmony Thirds.png and add Harmony Sixths.png underneath] Another common arrangement puts the harmony a sixth below, using the same note that would have been a third above [play example]. For example, E is a third above C and also a sixth below [circle first E in both examples]. This puts the melody note on top rather than the harmony [circle C in lower image], keeping the melody more prominent.
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[Harmony Tenths.png] Another common harmony is an interval of a tenth, which is similar to a third but an octave higher. As you can hear, this creates yet a different flavor [play example]. Here’s another example of tenths you may recognize. [Play riff on piano from All Night Long by Lionel Richie down a major third in Ab, then play All Night Long.wav at 2:33.]
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[Harmony Tenths Low.png] Tenths are especially useful in the lower registers, to avoid two low notes being close together which creates a muddy sound [play example]. Contrast that with the same low bass scale harmonized only a third above, which sounds congested [play Low Harmony 3rds.wav].
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[Chords 1.png] Just as musical notes can be referred to by either their letter name or numeric position within the scale, the same applies to chords. As with scale notes, there are seven chords for each musical key, using Roman numerals to distinguish them from note numbers. Simple chords are called triads [“triads”] because they contain three notes: the 1st, 3rd, and 5th notes of the scale. These chord examples repeat the root note of each chord an octave lower in the bass staff [point to first low C] because that’s a common way to write such a part for the piano. [Play this example and point to the chords as they play.]
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[Add Arpeggio Line.png keeping Chords 1.png on the screen] Note the way the piano chords are played with a slight arpeggiation, or roll [“arpeggiation, roll”], to better hear the individual notes. Rather than play all four notes of each chord at exactly the same time, the notes are staggered so each higher note plays slightly after the note before. The wavy line to the left of a chord shown here is common in piano and harp music to indicate this style of playing.

[Remove Arpeggio Lines.png] You can see that some of the chords are inherently major while others are minor, using lower case Roman numerals to indicate minor. We’ll get to advanced chords soon, but for now notice the B diminished [“diminished chord”] chord, second from the right [point]. As was explained, basic triad chords are created from the 1st, 3rd, and 5th notes of a scale. The interval between the root and the 3rd defines whether a chord is major or minor. But the fifth note in a B minor scale is an F#, which doesn’t exist in the key of C. So this chord is diminished because the 5th F natural is a half step lower than F#. We’ll examine diminished chords in more detail later.

Modes
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[Modes.png] In the same way different chords are based on each note of a scale, additional scales are created by starting on different notes as you saw earlier. All seven scales here are in the key of C, without sharps or flats, but each has a different quality and mood. These scales are also called modes, and each has a different name. [Play each in turn, pointing at the mode name as each plays.] That last scale leaves you hanging, doesn’t it? I’ll cover tension and resolution later.

Note the Lydian scale, whose 4th note is a half-step higher than a normal major scale. I call this a Sharp 4, in lieu of a more formal name. The first four notes of this scale are all a whole step apart, creating a flavor similar to the whole tone scale played earlier [play and point again]. The Sharp 4 will also be discussed in more detail later.

Chord Progressions

Q: What’s the difference between rock and jazz musicians?

A: A rock musician plays three chords for thousands of people, a jazz musician plays thousands of chords for three people.
[Show Jazz Chords.png] A group of chords played in succession is called a chord progression, and many simple chord progressions are used in popular music. Perhaps the most common is the blues progression, also called a straight progression. You’ve probably heard the term “three-chord rock songs” referring to the simplicity of some pop music. In this case the chords are I, IV, and V. A perfect example is Hey Mickey by Toni Basil. [Show Toni Basil.jpg and play the chorus from Hey Micky.mp3 at 1:16 showing each chord’s name and Roman numeral as it plays.]
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[Chords 19.png] Another common progression is I-vi-ii-V as used in the oldie Summertime, Summertime by The Jamies. [Play these chords, then play Summertime, Summertime.mp3 and point to these chords as they go by.]
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[Chords 20.png] Yet another common progression is a descending sequence based on a minor key. For this example used by Ray Charles in his song Hit the Road, Jack we’ll use the key of A minor, which is the relative minor to the key of C major [play piano example, then play Hit the Road Jack.mp3].
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[Chords 21.png] This also works in the other direction, with chords going progressively higher as in these three similar examples [play and point]. Note how the last progression stayed on an F chord, but switched from F major to F minor. Changing the same chord from major to minor was used in the 1962 hit Sealed With a Kiss by Brian Highland. [Play MP3 near beginning, show Brian Highland.jpg, and overlay “Cm, F, Fm” on screen.] The opposite also works well, going from a minor chord to a major version of the same chord.

This progression and similar variations are common, ranging from House of the Rising Sun by The Animals to For Your Love by The Yardbirds [play For Your Love].
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[Chords 2.png] Earlier I mentioned that melodies often build over time and strive for direction, and the same applies to chord progressions. One device repeatedly raises the 5th of the chord. In this case the G note goes to G#, then to A which is the 6th, then to the 7th Bb, finally resolving down to A which is the 3rd of the final F chord. [Play and point to each top note as it plays.]
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[Chords 3.png] This type of movement also works well in the opposite direction. Here the root note on the top is repeatedly lowered, first to a major 7th, then to a minor 7th, then to a 6th, finally resolving to an F chord as before [play and point].

There are many other chord progressions, and it’s not practical to cover more than just a few here. Google can find chords for almost any song if you add “sheet music” after the song name when searching. But one progression is so incredibly common—over-used, really—that it’s worth mentioning. The four-cord progression I, V, vi, IV has been used on literally hundreds of pop tunes over the past 20 years! [Play those chords.] In fact, these chords, used in both Africa by Toto and Land Down Under by Men At Work, are derived from Pachelbel’s Cannon, a popular wedding staple. Apparently some music really is timeless! [Play a snippet from Africa at 1:16, then Land Down Under by Men At Work at 1:15.] For a very funny exposé of these chords, see the Four Chords YouTube video by the pop duo Axis of Awesome, linked in the description for this video.

There’s also music that plays mostly one chord all the way through. Two famous examples of this are Hoedown from the ballet Rodeo by Aaron Copland, and Ravel’s Bolero which expounds on the same one-chord theme for more that five minutes! [Play bits of each, Rodeo Hoedown.mp3 at 0:36 and Ravel Bolero.mp3 at 2:22, show piece titles as they play.]

Consonance and Dissonance
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[Dissonance.png] Two other musical terms you may have heard are consonance and dissonance. Generally speaking, consonance implies a stable chord that does not require resolution. It just sits there and sounds fine all by itself. A dissonant chord contains tension that isn’t relieved until it’s resolved by a consonant chord as in these three examples [play examples].

In each example you heard a dissonant chord containing tension, followed by a consonant chord that resolves the tension. The last example contains even more tension than the first two because the C note in the bass doesn’t go with a G chord. However, it still sounds acceptable because that C bass note relates and leads to the same C note that follows. Here they are again [play three examples again].

Note that vertical time alignment is important for music that contains more than one staff line. If the top and bottom staves aren’t aligned, the music is more difficult to read. This simple example has only half notes, but most piano music has different note lengths in the top and bottom staves.
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[Bach Chorale Top.png] In this music, each beat in the lower staff aligns with notes that start at the same time in the upper staff [circle a few upper and lower note pairs in turn].
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[Chords maj7.png] But back to dissonance, context is important. A dissonant 7th interval can become a beautiful major seventh chord simply by adding some notes. [Play the first example, hit the first half notes hard, then arpeggiate the notes for the second chord.] Same for a minor second interval which is even more dissonant. [Play both chords in the second example]. The dissonance sounds a little like the shower scene from the movie Psycho [hit it again hard three times in a row]. The same dissonance you hear clearly in the first chord of each pair also exists in the second chord, but adding the other notes completely changes the tonality. The third example is similar, but the added notes create a D13th chord [play]. Let’s look at some common ways to add interest and color to basic chords.

Color Chords
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[Color Chords.png] Most of the chords we’ve heard so far are basic triads containing only the 1st, 3rd, and 5th notes of the scale. But other scale tones can be added to a chord to impart various colors. One common variation is the sixth chord, which adds the 6th note of the scale to the 1st, 3rd, and 5th. [Play that as 1, 3, 5, 6, then all four notes together. Point an arrow toward each note on the staff as it plays.] If a 7th is added the chord is called a major seventh, because it’s the seventh note of a major scale [play that and point]. But most seventh chords use a flatted, or minor 7th, which adds dissonance that requires resolution. [Play C7 and point to C7 chord, then play F major.] So unless a chord is specifically called out as a major seventh, a seventh chord is assumed to add the minor 7th note.
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[Seventh Chord.png] Note that minor here refers only to the 7th note, not the chord itself. A seventh chord can be either a major or minor chord, depending on whether the third is major or minor. The first example here is a “normal” C7 chord, which is a major chord with a minor 7th added [play C7 chord and point to it]. The second example is a C minor seventh chord, which is a minor chord with a minor 7th added [play Cm7 chord and point to it]. Minor chords can also add a major 7th as in the third example, though you can hear why this is less common! [Play Cm(maj7) chord and point to it.]
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[Color Chords.png] Other higher scale tones can be added to chords to make them more interesting or compelling. A C9 chord adds both the 7th and 9th notes, which is the usual convention for jazz chords [play example, point to C9 chord]. A seventh chord adds a 7th note, a ninth chord adds the 7th and the 9th notes, an eleventh chord adds the 7th, 9th, and 11th, and so forth. But color notes can be added individually or in smaller groups. For example, a common usage of the 13th chord [point] includes only the 7th and 13th notes, omitting the 9th and 11th. We’ll explore this very interesting chord in more detail shortly.
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[Chords 4.png] There are also chords that add only a single color note, or shift one note higher or lower. The add9 chord adds only the 9th [point to top B], as opposed to a regular ninth chord that adds both the 7th and 9th notes. The added 9th in this example is the top B note [keep pointing], and it creates a dissonance that is resolved downward back to the top root note [play example and point to the top A in the second chord]. The simple melody in the last bar was added just to show this musical device in a typical context.
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[Chords 5.png] A related device alters one note in a chord up or down, again to add dissonance that’s later resolved for calm and stability. This example is called a suspended fourth, or simply a sus4 chord [“suspended 4th = sus4”], where the 3rd is raised a half step to a 4th [play example]. If a fourth was instead added, the dissonance between the 4th and adjacent 3rd would be unpleasant in most contexts. [Play C, E, F, G individually, then all at once.] But the dissonant major second between the 4th and the 5th above—a whole step rather than a half step—creates a more pleasing tension that resolves when the 4th finally goes back down to a 3rd. [Play just those two notes in a row, F then E, then the full chords Csus4 and C.]

The dissonant major second between the suspended 4th and the 5th above can add a rich texture, as in this next vocal example from Mirage by Tommy James and the Shondells from 1967 [play Mirage.mp3 at 0:47].

[Floyd Cramer.jpg] Another suspension uses the 2 note rather than the 4, as made famous by country pianist Floyd Cramer.

[image: image51.png]w Vi1

o1





[Last Date.png] In this example from his 1960 hit Last Date, the sus2 is the D note in bars 2 and 4. [Play Last Date.wav and circle each sus2 D note as it plays.] Here are just those notes [play Last Date Sus2.wav]. Often a sus4 and sus2 are used together like this [play Sus2-4.wav]. Sus2 and sus4 chords are equally common with the guitar, both in major and minor keys [play Segment 1 in Acoustic Guitar Demos Render.mp4].
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[Add9-Sus2.png] A sus2 chord is similar to the add9 we saw earlier, in that a 2 note is added. The difference isn’t so much that an add9 is an octave higher [circle high B], though it often is, but rather that an add9 includes the minor 3rd [circle C at far left] where a sus2 lowers the 3rd to become a 2nd [point to the line joining the C and B in last bar].

Note that all of these color notes and alterations can be applied equally to minor chords as well as major. For example, a minor sixth chord has a unique character that’s very different from a major sixth. [Play both chords showing “C Major 6th” then “C Minor 6th” as each plays.]
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[Chords 6.png] Two other common note alterations are called augmented and diminished. Both of these chord types refer to raising or lowering the 5th while leaving the other notes alone. In this first example at left, the 5th is raised a half step which adds a sense of urgency, as you heard in the earlier example of a chord progression that repeatedly raises a note to add direction to a melody [play both chords and point to them]. Now you know that this chord is called augmented. The second example at right adds a 7th for additional tension [play both chords and point to them.] It’s worth mentioning that augmented chords are related to the whole tone scale played earlier. [Play C, D, E, F#, G# notes, then play a C augmented chord.]
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[Chords 7.png] A diminished chord was also used in the earlier example showing the seven chords that derive naturally from the notes of a major scale. Unlike the augmented chord which is major, a diminished chord starts with a minor chord, then lowers the 5th. That’s why the E notes in these examples, the 3rd note of the scale, have flats in front of them, to create a C minor chord [point to the Eb notes]. The first example at left shows a plain C minor chord, then its diminished version, and the second example adds a 6th for increased tension [circle A notes]. [Play all four chords and point to them.]

[image: image55.png]™

o





[Leave Chords 7.png on screen and add this Chords 8.png] In truth, these A notes [still circled on Chords 7.png] aren’t really a 6th, and they’re not even A notes! They’re really a diminished 7th, which means they use a double-flat to lower the pitch by a whole step rather than only a half step. So technically this diminished 7th note [point] is a B double-flat.
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[Chords 9.png] Note that a diminished chord can be a plain diminished triad with the 5th lowered by a half step, or it can include either a minor or diminished 7th. When a minor 7th is added [point] the chord is considered half-diminished, or fully-diminished when the both the 5th and the 7th are lowered by a half step [point]. Here’s what these three chord types sound like, left to right [play and point].
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[Double sharp.png] By the way, there’s also a double-sharp accidental that raises a note by a whole step rather than a half step. The symbol is similar to a lower case letter “x” as shown here.
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[Flat Five.png] A related chord is called the Flat 5, which is a major chord with a diminished 5th. This chord is common in jazz, both as the plain triad at left or with a 7th added as at right. Each type is shown in context, resolving to an F chord [play both examples and point as they go by].
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[Chords 10.png] Another alteration that you’ll hear in almost every movie score is what I call a Sharp 4 [play Columbia Pictures Theme.mp3]. As far as I know this chord has no standard name, though it’s incredibly common. It’s similar to a Flat 5 chord, but the context is different and so is the spelling. Where a Flat 5 lowers the 5th scale note to a Gb, a Sharp 4 chord raises the 4th note to an F# [point]. Both of these altered notes—the Sharp 4 and the Flat 5—sound at the same pitch, but the mood they create is very different due to their context. [Play examples: first play the notes shown, then play the two chords, highlight each note and chord as they play.] I wrote an entire pop tune around this device, called, appropriately enough, Sharp 4 using these notes. [Play C E G F#, then play relevant excerpts from Sharp4.wav around 2:02]

Some other examples of a Sharp 4 are Pretty Ballerina by The Left Banke, Maria from West Side Story, and The Simpsons TV show theme by Danny Elfman. [Play all of these in that order, and intersperse Maria and The Simpsons theme [at 1:28] humorously going back and forth a few times, then play Homer D’oh.wav.]
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[Chords 11.png] While you could think of a Sharp 4 as a major chord with a diminished 5th, to my ears it’s more like a Major II chord played over a root bass note. In other words, the Sharp 4 of the C major I chord becomes a major 3rd when the D major II chord is played. [Play C D E F# G, then play this example.] Having chords change while the underlying bass note stays the same is another common musical device we’ll explore shortly. Another way to look at the Sharp 4 chord and scale is belonging to the Lydian mode described earlier.

[image: image61.png]



[Chords 12.png] But staying with the Sharp 4, it was also used as a low note played by the basses to add an ominous sense of pending doom by both Andrew Lloyd Weber in Phantom of the Opera, and Leonard Bernstein in the finale from West Side Story here. [Play West Side Story Finale.wav highlighting the notes and chords above as they play.]

The 13th chord
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[13th Chord.png] The 13th chord is one of the most powerful chords in modern music because it adds a very strong tension to a dominant chord. Even if you’re not a musician, you’ve probably noticed this chord, which is heard in music ranging from opera, to jazz, to 1950s rock and roll. The 13th chord often marks the high point in a piece, though technically its correct name is 7(add13) or 7(add6) [“7(add13), 7(add6)”]. As mentioned earlier, the convention with jazz chords is to include all color notes up to and including the named note. So in theory a 13th chord would include the 1st, 3rd, and 5th, plus the 7th, 9th, 11th, and 13th. But that sound can be a little messy for some cultured ears! [Play a full G13th.] So as is typical for this chord, only the 7th and 13th notes are played.

In this figure the individual notes are identified, including the 7th and 13th. The B note is the 3rd of the chord that establishes the chord as being major, but it’s raised up an octave to avoid the congestion that can occur with closely spaced low notes [point]. Here’s how this chord sounds followed by a typical resolution to C as shown [play this example].

Some examples of the 13th chord are Habanera from the opera Carmen by Bizet, and Rolling River by my friend Tom Schulz which you probably never heard. As I play each of these short examples, I’ll flash “13th chord” on the screen when it comes around so you’ll be sure not to miss it’s distinctive sound. [Play Carmen Habanera.mp3 at 2:01 and Rolling River.wav from Tom’s video folder. Flash “13th chord” as promised.]

Tonic and Dominant Chords
[image: image63.png]cr

Cr+

c

F

Cib9)

F





[Chords 13.png] This brings us to tonic and dominant chords, which are closely related to consonance and dissonance. A plain major or minor chord in its native key is considered tonic. A tonic chord conveys calm and sounds fine all by itself. There is no tension or need to resolve. On the other hand, a dominant chord contains dissonance, and its tension remains until a subsequent tonic chord resolves that tension. Plain major and minor triads are tonic, as are sixth chords and major seventh chords [play this example, point to each chord as it plays].
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[Chords 14.png] Dominant chords almost always include a minor 7th, which in these examples is a Bb [point to first Bb] that resolves to an A [point] in the subsequent F chord. [Play the first example C7 to F and point to the chords.] Dominant chords can also include other color notes to increase the tension or just to add variety. One particularly strong dominant chord adds the 7th as usual [point to the C7+ chord], but also augments the 5th for added tension [play that example C7+ to F]. As you can see, a plus symbol is shorthand for an augmented chord. Likewise, a minus sign indicates a diminished chord [“A- = A diminished”]. (A small circle is also used, and is even more common with jazz notation.) One great example of an augmented seventh chord is in the oldie Let Me In by The Sensations. [Play Let Me In.mp3 starting just before the IV chord at the chorus, highlight the C7+ chord in the figure flashing with each beat when that chord comes around in the song, then highlight the subsequent F chord.] Many pop groups from The Beach Boys to The Beatles have used the augmented seventh chord.

A ninth chord, with both the 7th and the 9th added, is also very strong, and the ninth can either be normal or flatted. [Play those examples C9 to F, then C(b9) to F, and point to the chords as they play.] In the last example the flat 9 is in parentheses to indicate that the 9th is flat rather than the C chord itself. In other words, it’s a C chord with a flatted 9th, rather than a C flat chord with the 7th and 9th notes added. When there’s no ambiguity, the parentheses are optional.
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[Chords 15.png] As we’ve seen, a dominant chord leads strongly to its resolution, and this can be used to add emphasis to a standard I-IV progression [“I-IV progression”] to push it harder in that direction. Rather than simply go from C right to F, we first add a 7th to the C, which leads more strongly to the F that follows [play example]. By the way, in the key of C the F chord is called subdominant [“subdominant”], and is a whole step below the dominant G chord.
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[Chords 16.png] Earlier I mentioned the minor seventh chord briefly, so let’s return to that again. In this case “minor” refers to the chord itself, as determined by its 3rd, not whether the added 7th is major or minor. A minor seventh chord is also dominant because the 7th pushes toward a resolution. The first example shows a normal C7 chord resolving to an F chord, followed by a Cm7 chord resolving an F. You can easily hear the difference in tonality between these two types of seventh chords. [Play both chords pointing at them as they play, then repeat.]
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[Chords 17.png] When using either type of seventh chord to propel a progression, even more interest can be added by taking a slight detour before adding the 7th. This example also goes from C to F, but inserts a Gm7 chord between the C and the C7. [Play the example and point to each chord as it sounds.] Here, the Gm7 chord is dominant in relation to the C7 that follows, which in turn is dominant to the subsequent F.
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[Chords 18.png] We can take this concept even further by inserting yet another dominant chord, a D7, between the C and Gm7 [play and point]. These detours add interest to the chord changes, yet they eventually arrive at the same F chord destination. Note that in all of these example, a dominant chord pushes to another chord a fourth away: the D7 leads to Gm7, the Gm7 leads to C7, which then leads to the final F. The only chord change in this example that doesn’t move by a fourth is the initial C to D7. But that progression sounds fine too. In fact, a I-II progression [“I-II progression”] is very common, such as the song Tonight and several others from West Side Story. Again, the printed music is shown in the key of C because you already know these notes by their number and position, though Tonight is in the key of Ab. Either way, the chords go back and forth between a major I and a major II. Here it is in the key of C. [Play C, D7, C, D7.] And this is the same I-II progression in Ab. [Play Ab, Bb7, Ab, Bb7 to set up Tonight example, then play Tonight.wav.]
The progression of a dominant V chord pushing to a tonic I chord is one of the most common movements in every style of music, from bluegrass to opera. In the key of C the G chord, or V chord, commonly resolves back to the tonic root C chord. So in these detours, each destination chord is preceded by a chord that would be the V chord in its native key. Working backwards from right to left [point to each pair as they’re mentioned], C is the V chord for the key of F, G is the V chord for the key of C, and D is the V chord for the key of G. So this progression is mostly a cycle of V-to-I progressions. Which brings us to the Circle of Fifths.

[image: image69.png]


The Circle of Fifths
[Circle of Fifths.png] The Circle of Fifths shown here is a tool to visualize the relation between all twelve musical keys. This is sometimes called the Circle of Fourths, because the distance between a V chord and its I chord destination is an interval of a fourth. This chart progresses by fifths if you go around the circle clockwise, or fourths when considered counter-clockwise.

The capital letters in the outer circle indicate major keys, while lower case is used for the minor keys in the inner circle. The major and minor chord names are offset such that A minor aligns with C major because both of these keys have no sharps or flats [point]. The other related keys have the same number of sharps or flats. For example, D major and B minor both have two sharps [point]. We’ll look at relative major and minor keys shortly.

Lead Sheets
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[Lead Sheet.png] The examples shown so far were written for the piano and show specific notes. Another type of music, called a lead sheet or chord chart, shows a shorthand version of a song. Lead sheets are common with popular music parts for guitar and piano—they show the melody and chord names, and words for songs with lyrics, but no actual chord notes. This is much faster and easier for the composer, because it leaves the specific notes and how they’re played up to the musician. Here, only the piano introduction is written out.

Chord Inversions and Bass Lines
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[Chord Inversions.png] Most of the chord examples we’ve seen so far were simple triads having the root note at the bottom, with the 3rd and 5th notes above in order. But that was done only for clarity. In practice, real music uses inversions, where any note in the chord can be the lowest note. A simple triad has three possible positions, shown here from left to right: The root position, first inversion, and second inversion. All three chords have the same C, E, and G notes—all that changes is which note is at the bottom [play all three chords].

Inversions are used for three reasons: One is to make music sound more interesting—a chord takes on a different character depending on which is the lowest note. The second reason is to make changes from one chord to the next sound smoother by avoiding large jumps between successive notes. This also reduces the amount of hand movement required by the musicians. [Play Segment 4 in Piano Demos Render.mp4, then Segment 2 in Electric Guitar Demos Render.mp4.] The last reason to use inversions is to add direction to the music by creating a moving bass line. We’ll address bass lines in a moment.
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[Louie Louie.png] Using plain triad chords in the root position is fine for a simple tune like Louie Louie, but nobody will confuse this old garage band anthem with sophisticated music! Notice the repeat sign [point]—the double vertical lines and dots at the end of the second bar that direct the musician back to the previous reversed sign [point], or to the beginning of the piece if no preceding sign is shown. In this case the same two bars are repeated for the entire duration of the song [play first half of Louie Louie.wav].

[image: image73.png]Am




[Louie Louie Inversions.png] This example uses the same chords and notes, but the top notes in the F and Gm chords are moved an octave lower to be at the bottom [point to chords in upper staff]. This keeps all three chords more or less in the same place on the keyboard [play second half of Louie Louie.wav].

Simple Bass Lines
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[Bass Line 1.png] For a song like Louie Louie where the chords keep changing, it’s common for the bass to play only the root note of each chord. But with most pop tunes a single chord will extend for longer than half a bar, and the bass needs to do more than just play the root note if it’s to remain interesting. One common bass line alternates between the root and 5th notes, as in Una Paloma Blanca by the George Baker Selection from 1976 [play Una Paloma Blanca.mp3]. Since the 3rd isn’t played, this simple bass line works in both major and minor keys.
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[Bass Line 2.png] Another fairly simple device is called the walking bass line, where the bass plays mostly scale and arpeggio notes. This is more interesting than just bouncing between the root and 5th notes, especially when a single chord extends for several bars in a row as in this version of Just A Gigolo by David Lee Roth. Though you’ll also hear several 5-to-1 moves too, as noted in this music [play Gigolo.wav].
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[Spain Bass.png] Even sophisticated jazz bass players fall back on simple 1-5 bass lines where appropriate, as performed here by Stanley Clark on the tune Spain by Chick Corea and his band Return to Forever [play Spain.mp3 starting at 2:09].

Inversions in the Bass
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[Chords 1.png] Just as music takes on a different character when the 1st, 3rd, or 5th scale note is used for the melody, the note used for the bass also changes the mood. These chord examples shown earlier repeat the root note of each chord an octave lower in the bass staff because that’s a common way to write such a part for the piano. But bass lines can be improved greatly by using other notes from the chord. This not only adds variety and interest, it can also provide direction for the bass line.

[image: image78.png]Taasdazs
e

===

e ===
===
- T





[Let It Begin.png] This next example is adapted from a song written by my friend Rob Carlson. The first time through the bass plays the root note of each chord [point to bass notes below and the chord names above], but the second time the bass goes up to an E note [point], the 3rd of the chord. I think you’ll agree the sound is much richer with these bass inversions. [Play entire example pointing at each bass note as they play.] Here’s just the first two bars each way again [play bars 1 and 2, then bars 5 and 6, pointing to each as they play].

Note the rising bass line in the second version that passes from C through D on the way to E [point]. Here the D note is the 5th of the G7 chord. This propels the bass line and gives it direction, rather than just jumping from C to E. As you can see, the convention for specifying bass notes other than the root uses the chord name followed by a slash, then the bass note [circle G7/D and C(sus4)/G chord names]. This is pronounced “G7 over D” and “Csus4 over G.”
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[Deck The Halls.png] Another useful inversion puts the third in the bass of a minor chord [circle Dm/F], as you can hear in this adaptation of Deck The Halls. This example also puts the 5th G note in the bass for the next two C chords [circle both C/G chord names]. [Play example pointing to bass notes as they sound.]
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[Deck The Halls 2.png] To make the comparison even clearer, here are just the chords Dm, C, G, C using the root for each bass note, and then again using the 3rd and 5th. To my ears the second version is much more interesting and musical [play example].
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[Seventh in Bass.png] Bass notes aren’t limited to just the 1st, 3rd, and 5th scale tones. Any color notes present in a chord can be used, as in this example that puts the 7th in the bass [point to Eb in the bass]. Just like melody lines that need to resolve up or down depending on context, this bass note resolves downward to the third of the subsequent Bb chord [point to D]. This is called voice leading [“voice leading”], and we’ll cover that in more detail in a moment [play example].

[Jamerson.png] No discussion of bass lines would be complete without mentioning James Jamerson, the virtuoso bass player who performed on countless Motown hits in the 1960s and 1970s.

[Jamerson 2.jpg] James elevated bass lines into new territory by playing fast sixteenth note runs in a way that doesn’t interfere with the melody, yet his exquisitely chosen notes add great interest and momentum. To my ears, many of those hit tunes are like a bass duet with the singer, and Stevie Wonder’s I Was Made To Love Her is a great example [play mp3].

[Jamerson Book.png] The book Standing In the Shadows of Motown linked in the description for this video includes printed transcriptions of many of Jamerson’s most famous bass lines, plus an audio CD with cover versions played by well known bass players. It’s not unreasonable to say that all modern pop, soul, funk, and jazz bass players owe a huge debt to James Jamerson.

>>> END SEGMENT 2
PART III-b: HARMONY AND CHORDS CONTINUED

Voice Leading and Leading Tones
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Voice leading is the art of arranging multi-part harmony such that the various notes within each chord lead gracefully to the notes in the next chord that follows. Voice leading applies to simple two-part vocal harmony in folk music, through arrangements for a jazz big band, or orchestrating an entire classical symphony.

[Chords 15a.png] This musical fragment we saw earlier shows how adding a 7th helps propel the C chord to the F that follows [play the three chords]. You’ll notice two things in this example: First, the top notes in the chords form a simple descending melody line that gives direction. The other is that notes within the C7 chord lead nicely to notes in the F chord that follows. In this case, the Bb in the C7 chord [point] leads strongly to the A note, and the E note [point] leads strongly to the F that follows. [Play the three chords, then play Bb-A, then E-F, then repeat the full C7 to F chords.]

In this example, both the Bb and E notes are called leading tones [“leading tones”]. The C note at the bottom of each chord is also part of the structure, providing a commonality for all three chords that helps bind them together. Earlier I mentioned changing chords while the bass note stays the same, and this is another example of that.
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[Bach Chorale #8.png] When I went to music college years ago in the 1970s, one of the most valuable lessons they taught was how to analyze the four-part arrangements in J.S. Bach’s vocal chorales. Four-part vocal writing is a staple for groups ranging from the baroque era through barbershop, big band jazz, and even pop groups such as the Beach Boys. The four standard parts, from highest to lowest, are Soprano, Alto, Tenor, and Bass, often abbreviated SATB [“Soprano, Alto, Tenor, Bass = SATB”]. Voice leading is the key to successful four-part writing, and it’s important for leading tones to resolve up or down as appropriate, rather than jumping aimlessly to any random note in the target chord.
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[Voices 1.png] Before we look at examples of good four-part arranging, let’s first look at some bad examples! This will help you appreciate the difference. One of the first things you’ll learn in an arranging course is to avoid parallel fourth and fifth intervals, unless you’re going for an Oriental sound. The notes in all of these two-note chords are a fifth apart [play the example]. Sure, this sounds sort of like harmony, but to my ears it’s not very satisfying.
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[Voices 2.png] Here’s a similar ascending line that’s harmonized in sixths instead of fifths [play example]. It sounds better overall, and the resolution at the end also sounds more final and more musical because the leading tone resolves in the proper direction.
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[Voices 3.png] Extending this to three-part harmony, it’s still best to avoid parallel fourths and fifths. Rather than raise the G note in the first chord to an A in the second, it’s better to leave it alone [point to those two G notes]. Likewise for the C notes in the third and fourth beats [point]. [Play the example.] Again, the point here is not to teach music arranging, but to show what different types of voice leading sound like, both good and bad.
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[Bach Chorale #8.png] Here again are the first six bars from Bach Chorale Number 8, one of my favorite works from the literature. A full analysis of the entire piece is beyond the scope of this tutorial, though that’s available on my web site linked in the description for this video. The goal here is to highlight some of the internal note progressions within each part. This type of music is often printed on a piano staff, with the note stems [“stems”] pointing up or down to identify which voice is which.

These notes are the soprano part [point to first few soprano notes and show “Soprano”], and these are the alto part [point to first few alto notes and show “Alto”]. Likewise for the tenor and bass parts in the lower staff [highlight those and show “Tenor” and “Bass”]. Here’s what this excerpt sounds like when played on an organ, though I used a synthesizer for the bass line to make it easier to pick out the bass notes. [Play Bach Chorale #8.wav, point to each chord as the music progresses.] I’d be remiss if I didn’t mention my college music theory teacher, Dr. David Barnett, professor of music at the University of Bridgeport. Dr. Barnett was a huge influence for me, and he was also a world-class pianist who often performed publicly.

Note the fermata [“fermata”] symbol above the end of every second bar [point]. This half-circle with a dot tells the player to sustain that note or chord longer than the written duration. You may have noticed this effect as the music played.
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Looking first at just the top melody line, all of the movement is simple half steps and whole steps [point to each note left to right]. The bass line at the bottom is similar, except for the occasional V-to-I jump. The inner lines are also mostly step-wise [point]. The bass notes in most pop music are the root of the chord, but in this piece the bass line is the root [point to first note], then the 7th [second note], then the 3rd [point], then the 5th [point]. I imagine Bach tossed off this exquisite example of four-part arranging in only a few minutes, though I’m not ashamed to say it took me a few hours to analyze all 20 bars when I was in music school! Using notes other than the root for bass lines is related to chord inversions mentioned earlier, because the bass note is the lowest note in the piece.
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[Bluesette Score 1.png, then cycle through Bluesette Score 6.png when playing the example.] The same methods and rules apply to arranging for a jazz big band. Voices should lead smoothly from one chord to another with minimal motion, and 4th or 5th intervals moving in parallel are best avoided. Harmony lines in thirds and sixths can move together, but other chord tones generally stay in place as the main harmonies pass through the intermediary chords. This score shows 24 bars of a big band arrangement I wrote years ago for the jazz standard Bluesette by Toots Thielemans. I made this cheesy synthesizer arrangement so you can hear it. [Play Bluesette.wav, show each of the six images in turn as this plays, move a position pointer too.]

This score shows only the five saxophone parts plus the bass, but the original was written for a jazz big band with a full brass section, piano, guitar, and drums. You can see three different key signatures in this piece [point]. The bass part is in Bb, which is the actual key of the piece. But saxophones are transposing instruments [“transposing instruments“]. This means the notes that sound are offset by some interval from what’s written.

Wind instruments come in many shapes and sizes, with many variations, each optimized to produce a specific range of notes. For consistency and ease of playing, the same fingerings are used for each instrument in a family. So the fingering to play middle C on a tenor sax also works on the alto sax, but a tenor sax plays the Bb a whole step lower than the written C, while the alto sax sounds a major sixth lower. Likewise for the soprano sax which sounds an octave high than a tenor sax. From the player’s perspective, the printed notes are fingered the same, but the pitches produced are different. The composer or arranger is responsible for transposing the written notes to create the desired pitches. [Play section of Collin Wade’s video from 10:27 to 10:52 where he compares alto and soprano saxes, show his name near beginning.]
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[Bluesette Lead Sheet.png] This lead sheet shows the melody and chords, which was the basis for the harmonies. The long curved line over the first six notes [point] is called a slur, and it tells brass players, or singers, that those notes are to be played or sung in one continuous breath to create an effect called legato [“legato”]. Without a slur each note would be articulated separately. The opposite of legato is staccato [“staccato”], where each note is separated from the next by playing it for a shorter duration than written. Slurs on string parts have a similar meaning, to indicate that all of the notes are played using a single bow stroke, without changing the bow direction. We’ll examine these playing styles in more detail later.

Note the bottom line where all four F notes are tied together [point]. All of the notes are the same pitch, so this is called a tie [“tie”] rather than a slur, though the effect is the same—the notes are played (or sung) with one breath or one continuous bow stroke. In other words, these notes are tied together to create a single note that extends for longer than one bar.

Also note the Greek Delta symbol [point], which is shorthand for major [“Δ=Major”]. The first chord in this piece is a Bb major 9th, so the Delta means a major 7th chord with an added 9th. Also note the measure numbers at the start of each line. In longer pieces this lets the band leader identify specific places in the music, for example “Let’s go back to bar 57 and try that again.”
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[Bluesette Saxes 1 Staff.png] This score shows all five saxophone parts on one staff in the same key, which is how the arrangement was created. Once I was satisfied with the harmonies I split each part to a separate staff, then transposed the notes to match the native key of the saxophone type that plays the part. If you care to analyze each chord, you’ll see the basic harmonies are in thirds or sixths, and the other notes are chord tones that stay in place as the melody notes pass through them.

You may have noticed that this tune is largely based on the circle of fifths mentioned earlier. Because the chords cycle through a number of different keys, many flats and naturals are needed. In fact, a piece like this is called chromatic [“chromatic”] because there are so many internal key changes. Notice the occasional accidental in parentheses [point to a few of those]. Accidentals apply only for the duration of the current bar, but as a courtesy to players it’s customary to remind them that an accidental no longer applies in the following measure. So if a note is flatted in one bar, a natural in parentheses is shown in the next bar [point to the C and its accidentals in bars 22 and 23].

Again, my goal isn’t to teach musical arranging, so we’ll leave this for now. [Show Dvořák yellow score cover, then inside pages. Do the same with other scores as the narration continues.] A huge amount of music to study can be found online, and full scores for every major classical composition are available for purchase. I’ll mention that the most difficult thing for beginners to deal with when analyzing scores is navigating all the different keys that are used simultaneously for the various transposing instruments. Not only keys, but clefs too, such as the tenor clef that’s sometimes used for cellos and trombones [point to a tenor clef in my cello concerto score], and the viola’s alto clef [point] which puts middle C on the middle line of the staff. But dedicated students eventually overcome that, and reading scores only gets easier with practice.

Substitutions

There are literally hundreds of common chord progressions, and an important musical concept called substitutions allows altering a progression for variety. Instead of using the normal chord for a given progression, a different related chord is substituted.
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[Louie Louie Inversions.png] I can’t say that Louie Louie is particularly interesting, but it’s a useful example of substitution in a simple song. A typical rock progression uses the I, IV, and V chords—in the key of C these are C, F, and G. Louie Louie substitutes a minor V chord for the normal major, so G major becomes G minor. Here’s the same progression twice, first with G major and then with G minor [play both]. The basic progression is the same, but you can hear that the flavor changes slightly. So one common substitution replaces a major chord with a minor version of the same chord, or vice versa.
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[Substitutions 1.png] Earlier I mentioned the concept of relative major and minor, such as C major and A minor. These keys are related because both have no sharps or flats. To make a major scale you start on the C note and go up or down from there. And for a minor scale you instead start with the A note. Both chords contain notes from the same scale, and in fact both chords are almost the same. Adding a G to an A minor chord, or an A to a C major chord, creates a new ambiguous chord that could be either Am7 or C6. Which name is appropriate depends in part on which note the bass is playing. Of course, the bass can play any note in a chord, so it’s really up to the songwriter or arranger to decide what a given chord should be called.
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[Chords 1.png] Likewise for the B diminished chord mentioned earlier as the vii chord for the key of C [point to chord]. This can also be considered as a G7 chord with its 3rd, the B note, in the bass [point to bass note]. So you can see that it’s not a stretch to replace a G chord with a B minor or a B diminished, and vice versa, because both chords share most of the same notes. Indeed, using substitutions is a big part of how jazz works, and good players use substitutions routinely to vary a tune from one verse to the next.
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[Substitutions 2.png] A common substitute for the standard IV-V-I progression used in rock music replaces the IV chord [point to IV and F in first example] with its relative minor, the ii chord [point to ii and Dm in second example]. Another common substitution is to replace a V chord [point to V7 and G7 in second example] with a flat II chord [point to bII and Db in third example]. So instead of ii-V-I you use the descending pattern ii to flat II to I. In the key of C this is Dm, Db major, then C major. Here’s what these variations sound like [play each in turn and point]. Note that the last example shows an exception for avoiding parallel fifths. This exception is allowed because the chords themselves are descending.
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[Chords 20.png] A downward half step can be used with any target chord, and another common variation is a flat VI to V. This earlier example of Am, G, F, and E in Hit the Road Jack by Ray Charles uses a downward half-step from F to E. In this context the F could be considered a flat II for the E that follows [point].

[Steve Allen 1.jpg] Years ago entertainer Steve Allen made a wonderful video to teach jazz piano without having to read music. It shows many tricks and licks, and explains jazz chords without needing to learn advanced music theory.

[Steve Allen 2.jpg] Thankfully this video is still available, and a link to purchase the DVD is in the comments for this video. Even if you don’t play the piano, or any other instrument, it’s a fascinating and fun video.
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[13th Steve Allen.png] One trick Steve shows that I like is playing a D major chord above a C major chord [play]. Voila—an instant 13th jazz chord! This works in any key—just add a second chord a whole step above—though it’s best to put the higher chord an octave away from the lower chord, to avoid a clash from many nearby disparate notes. This example is more like a true 13th chord because it adds the 9th, 11th, and 13th notes. The only in-between color note missing is the 7th. And since the 7th is missing, this chord is tonic rather than dominant.
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[On Broadway.png] Substitutions can also be established by the bass player. When I played in bands years ago, one of my favorite tricks was changing a VII chord to a minor V chord by playing a 6th in the bass as in this fragment from On Broadway. The regular chords play C to Bb repeatedly, but instead of playing a Bb I’d sometimes play a G note. This turns the Bb chord everyone else in the band is playing into a Gm7, as you can hear in the last few bars of this example. [Play example, circle the Bb and G notes as they play showing “normal” for the Bb and “substitute” for the G].

Volume and Dynamics

The last aspect of melodies and harmonies we’ll consider is how loudly they are played, and how their loudness varies over time. The general term for this is dynamics, and it’s a very important property of music that makes all the difference between a soothing lullaby and a bombastic fanfare.
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[Bassoon Part (screen-cap).png] This Bassoon part from my Cello Concerto in a minor shows several dynamic markings. The first [point to each in turn] is forte [“forte”], abbreviated as an italic f, which tells the musician to play fairly loudly. Forte means “strong” in Italian. The second instruction is mezzo piano [“mezzo piano”], abbreviated mp. This means medium soft because the Italian for soft is piano, and mezzo is the word for medium. There’s also mezzo forte [“mezzo forte”], abbreviated mf, which means medium loud. Finally, fortissimo [“fortissimo”] and pianissimo [“pianissimo”] mean very loud and very soft, respectively. Italian is the standard language used for written music instructions, and all classical musicians know at least the most common Italian musical terms and abbreviations.

[Show photos of modern piano and old harpsichord.] As an aside, the full name for the piano instrument is pianoforte, which means soft-loud, and the common name piano is simply a shortened version. The piano was invented around 1700 to let players control the volume of the notes for more expressiveness. Earlier keyboards such as the harpsichord play all notes at the same volume, no matter how hard the keys are struck. Therefore, the pianoforte was so named because it allows playing notes both softly and loudly.

[Back to Bassoon Part (screen-cap).png] Besides telling musicians how loudly to play generally with forte, mezzo piano, and so forth, additional instructions indicate to play progressively louder or softer. The standard terms are crescendo and decrescendo [“crescendo, decrescendo”], for progressively louder and softer respectively. Some composers write those words into the score and parts, but hairpin marks [point] are often used as a shorthand.

This example also shows a dynamic marking called an accent that applies to single notes. This is the greater-than symbol [point] above some of the notes. An accent tells the musician to play just that one note louder than all the others, to add emphasis or to better define the beat. Many accents are on the first beat of a bar as in this example, but they don’t have to be.

[Beethoven.png] This next example from the third movement of Beethoven’s Symphony Number 2 demonstrates strong and subtle accents that are both on and off the beat. [Start playing Beethoven Symphony No 2.mp3 around 24:50 and flash “Accent!” every time there’s an accent. Make the word larger or bold for strong accents.]

[image: image104.png]Flute

%Il

Ll





[Fp & Sfz.png] Two other dynamics markings are fortepiano [“Fp = fortepiano”] and Sforzando [“Sfz = Sforzando”]. Fortepiano means play loud then suddenly get soft, and is not to be confused with the pianoforte instrument name. Sforzando is similar, but played even louder initially, with more force as shown here. [Play Segment 2 in Cello Demos Render.mp4 with this music overlaid.]

Printed Cues
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[Bassoons 2.png] I explained earlier that it’s common to include measure numbers in printed music to make it easier for musicians and conductors to locate specific places in a long piece. It’s also common to identify the start of major sections with a letter as shown here [point to the J], so the conductor can tell an orchestra “Take it again from letter J.” The 7 [point] in this bassoon part is a multi-measure rest that indicates seven bars where nothing is played. Sometimes rests are extremely long, and it’s difficult for musicians to count 53 bars without losing track of where they are. To help players resume at the right place and avoid an embarrassing mistake, it’s common to include cue notes played by other instruments, so they know what to listen for before their entrance. These clarinet and flute notes [point] are in a smaller font to show that they’re cues rather than part of the bassoon music.

Also note the solo and tutti markings. Most of this part is meant for two bassoons playing the same notes in unison, but in a few places only one bassoon is to play. Solo means only the first bassoonist should play those notes, and tutti resumes with both players in unison. When two bassoons are to play in harmony from the same music, by convention the first bassoonist plays the higher note. Usually measure numbers appear only at the left side of the page for each staff. But additional numbers, like the 140 shown here [point], help players more easily navigate the music when there are many measures of rest as is common with percussion parts.

Musical Devices

There are an infinite number of ways to create melodies, and it’s not my intent to present a course on song writing or orchestra arranging. So I’ll just show a few examples of what I call “musical devices” that are commonly used.

A pedal tone, also called a pedal point, is a low note that stays the same as other notes above it change to form different chords. In this case the word pedal derives from the foot pedals that play bass notes on a pipe organ. A pedal tone can be a note from the other chords, or it can be unrelated to create dissonance. Because the bass note stays the same, it adds a commonality to the chords in a passage even when there’s dissonance.
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[You’re All I Need.png] A great example of a pedal tone is the Motown hit You’re All I Need to Get By, by Marvin Gaye and Tammi Terrell. As you can hear, the bass stays on an A note as the chords go from I, then to II, then to a minor iv [circle each chord name and Roman numeral number as it’s mentioned]. So first that A note is the root of the A chord, then it’s the 7th of the B7 II chord, then the 5th of the Dm iv chord, and finally back to A. [Play example, show moving pointer.]
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[Maleguena.png] Pedal tones are also used in Spanish classical guitar music, where both the bottom and top E notes stay the same as the inner chords go from E to F to G and back. This example is shown in the key of E because that’s how it’s played on a guitar [play Segment 2 in Acoustic Guitar Demo Render.mp4]. The second chord is an F Major 7th because E is the 7th note in the F major scale. And for the G chord those E notes are the 6th of a G scale.
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[One Note Samba.png] Continuing the same melody note across different chords is another common device, as in the jazz standard One-Note Samba by Antonio Carlos Jobim [play One Note Samba.mp3].
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[Melody Pattern.png] Just as chords can change under a single sustaining melody note or bass line, they can also change under a repeating melody pattern [play Melody Pattern.wav].
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[Descending Root 1.png] Another musical device progressively lowers the root note of a minor chord to create a continuous progression. You’ve probably heard this one many times, where the root note is lowered by half-steps [play example].
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[Descending Root 2.png] Led Zeppelin used this progression in Stairway to Heaven [play example].
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[Descending Root 3.png] And George Harrison used the exact same chords in While My Guitar Gently Weeps [play example].
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[Maria-Somewhere.png] Two other common melody devices are the appoggiatura [“appoggiatura”] and the escape tone [“escape tone”]. An appoggiatura is a step-wise movement—either a half step or whole step—that’s often preceded by a larger leap. The opening three notes of both Maria and Somewhere from West Side Story are good examples [play both Wave files in a row and point].

[image: image114.png]i piaces bel - I

el





[Rococo.png] An escape tone is the opposite, where a half-step or whole-step is followed by a larger jump as in this example from the Variations on a Rococo Theme for cello and orchestra by Tchaikovsky [play Rococo.wav].
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[Musical Rhyme.png] There are also what I call musical rhymes. Like word rhymes, a similar melody is repeated with small changes as in this example [play]. Another musical rhyme is in the theme for the movie The Good, the Bad, and the Ugly [play Good Bad Ugly.mp3 at beginning].
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[Concerto Echo.png] Related to musical rhymes are what I call musical echoes (also known as Call and Response), where one instrument plays a melody that’s then repeated by another instrument. In this example from my cello concerto, a cello line is echoed first by a solo flute, then by a solo clarinet the second time [play Concerto.wav at 2:18].
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[Counterpoint Bach Fugue.png] Another musical device is called counterpoint, which uses two or more voices that move independently, but together create a harmony as the notes overlap and intertwine. A well-known example of counterpoint is the many Bach inventions, including this one [play Bach Fugue.wav, show “Bach Invention #1 BWV 772” on screen.]

Musical Surprises

A musical “surprise” is an event that’s unexpected, such as a brief loud moment in a soft gentle passage, or a chord that defies the typical resolution. One example is the Picardi Third [“Picardi Third”], where a minor piece ends surprisingly on a major chord. This device has been used in classical music for many centuries, but a modern example is the ending of Happy Together by the Turtles [play last few bars].
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[Surprise.png] However, any chord or note that’s unexpected can be considered a surprise, as in the last chord of this simple example that goes up a half-step from an E7 to an F [point] rather than resolving back to the usual Am like the first time [point] [play Surprise.wav].

>>> END SEGMENT 3
PART IV: MUSICAL TIMING AND TIME SIGNATURES

Finally we get to musical timing. Many music tutorials begin with counting and rhythms before progressing to notes and chords, but I wanted to jump right into the fun stuff. Starting a music lesson with counting is like a recording class that won’t let you touch the mixing console until after you learn how to solder microphone wires. Basic note lengths were shown earlier to help follow the examples, but now we’ll explore this aspect of music in more depth.
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[Note Lengths.png] As explained earlier, the numbers at the left of the staff at the beginning of a piece [circle] identify its time signature, which in this case is 4/4. The upper “4” [point] is the number of beats in each measure, and the lower “4” [point] is the length of each beat, which is one quarter note. To recap, a whole note [point] extends for all four beats of the bar, or for however many beats are present for other time signatures. Half notes [point] extend for two beats, and quarter notes [point] are one beat each. There are also eighth and sixteenth notes [point] that extend for half and one quarter beat respectively, as well as dotted notes [point] that extend for half again longer than their normal duration.
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[Rests.png] For every available note duration there’s also a corresponding rest. A rest allocates space when no notes are playing, which is needed to keep the beats in a bar aligned. Further, every bar must contain the appropriate number of beats, whether or not notes are playing. Shown from left to right [point at each in turn] is a whole rest, half rest, dotted half rest, quarter rest, dotted quarter rest, and so forth through the plain and dotted eighth and sixteenth rests.
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[Slashes.png] When a series of notes are to be played twice each, slashes are used as shorthand. In this example each 8th note is played as a pair of 16th notes [play Segment 6 in Electric Guitar Demos Render.mp4].
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[Tremolo.png] A related effect is tremolo, where a single note is struck repeatedly and quickly for its stated duration. This is a common playing technique for the mandolin, though it should not be confused with the electronic tremolo effect that modulates the volume [play Tremolo.wav].

Time Signatures

[image: image123.png]olto ritard

i3

133

M





[Time Signatures.png] Most music is written in 4/4, including rock and pop tunes, marches, and many classical symphonies. Since 4/4 is so common, it’s also known as common time—instead of showing a 4 over a 4, a letter C is used as shorthand [point]. Another popular time signature is 2/4, also known as cut time, which is optionally shown as a C with a line through it [point]. Equally popular is 3/4 time, also known as waltz time, though it doesn’t have to be that style of music. For example, Take it to the Limit by the Eagles, Norwegian Wood by The Beatles, and the folk ballad Greensleeves are in 3/4 time. Accents are shown because most music naturally emphasizes the first beat in a bar—ONE-two-three, ONE-two-three.

Even though there are only three beats in a 3/4 bar, or two in a bar of 2/4 time, they’re still called quarter notes and each has a duration of one beat. There’s also 6/8 time—technically, each eighth note is one beat, but they’re interpreted as triplets within a 2-beat framework: ONE-and-uh TWO-and-uh ONE-and-uh TWO-and-uh. We’ll get to triplets and other tuplets shortly.
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Song Lyrics

[Ipanema 1.png] Words in popular songs and classical opera are outside the scope of music theory, but the rhythmic aspect of lyrics is worth mentioning. Words have syllables with specific accents, and those accents shouldn’t compete with accents inherent in a melody. Consider the jazz standard The Girl From Ipanema by Antonio Carlos Jobim. You can hear that accents fall naturally on the high D notes [point], mainly because they’re the highest notes [play Ipanema.wav].
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[Ipanema 2.png] For fun, let’s replace the original lyrics with You Are My Sunshine. Now those musical high notes force accents on the wrong syllable: “You - are - my - sun-SHINE - my - only sun-SHINE - you - make me - HAP-py when skies are.” This is why I cringe every time I hear Dreams by Fleetwood Mac: “When the rain wash-ES you clean, you'll know.” To me this just sounds lame, no matter how many copies of the song were sold. But art is art, and songwriters will do whatever they want and nobody can call them wrong.

Upbeats and Downbeats
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[Tonight.png] Many simple melodies begin on the first beat of a bar, but some melodies use an upbeat, also called a pickup note, where the melody begins before the downbeat that starts each bar. A pickup note can be any duration, but most are eighth notes, or quarter notes as shown here in Tonight from West Side Story [point to Eb pickup]. Technically, the first pickup note in this melody [keep pointing] should be preceded by a rest to show the note starting on the fourth beat, but convention omits that rest, and everyone understands that the pickup note is on beat 4.
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[Upbeat 1.png] Upbeats are not limited to a single note. The classic folk melody Oh Susanna has a two-note pickup [point and play Upbeat.wav].
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[Upbeat 2.png] Pickup notes don’t even have to be the same duration, as you can see with this three-note pickup [point] at the opening of La Marseillaise [pronounce “la mah-say-ezz”], the national anthem of France [play La Marseillaise.mp3]. As an aside, string players often use an up-bow for upbeats, and a down-bow for notes that start on the beat. I’ll demonstrate up-bows and down-bows using the cello shortly.

Time Signature Changes
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[Concerto Time 1.png] Although it’s more common in classical music than pop tunes, the time signature can change for one bar or several bars. In this example from my cello concerto, a single bar of 2/4 is within a 4/4 section to add variety [play starting at 10:48].
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[Concerto Time 2.png] This next example, also from my concerto, shows five bars of 3/4 within a 4/4 section. Note the double-dotted quarter notes [point] in the two bars after the change to 3/4 time. Where a single dot extends a note for half again longer, a double dot makes it 3/4 longer. That is, the second dot adds half again more length to the first dot. So instead of following a dotted quarter note with an eighth note to fill out two beats, a double-dotted quarter note is followed by a sixteenth note [play at 9:45].

Tuplets
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[Tuplets 1.png] The generic term for notes that are squeezed or stretched in time is tuplets, as in quadruplets and quintuplets, though the most common tuplet is the triplet. Triplets squeeze three equally spaced notes into the time of two [point to first two triplet examples], but there are other variants such as five in the time of four [point], or even nine in the time of eight [point] when the composer wants a run of notes to start and end on specific pitches but that’s not possible with only eight notes.
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[Triplets.png] Since triplets put three notes into the time of two, they usually make a passage play faster than regular notes. But they can also be used for a slowing affect, and this example shows the difference [play Triplets.wav].
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[Take Good Care.png] Triplets were common in 1960s pop hits by the Four Seasons and many others. This example from Take Good Care Of My Baby by Bobby Vee shows triplets used as a device to propel a key change [play Take Good Care.mp3 at 1:39, point at chords left-right as this example progresses].
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[Duplets.png] The opposite happens when the time signature is in three or six, and you want to expand two notes to fill the space of three notes. In that case they’re called duplets: ONE-two-three, ONE-two, ONE-two-three, ONE-two [say this with the proper tempo].
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[Lebish Drums.png] This is from a drum part my friend Scott Lebish played for one of my pop tunes. You can see a number of different complex timings and triplets, including sixteenth note triplets within an eighth note triplet [point] at the bottom [play Lebish Drums.wav].
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[16th Note Triplets.png] [Fade in this image overlaying the middle line in bar 7.] Even though there are only two sixteenth notes within those eighth note triplets, they’re still triplets because there would be six of them in the group.

This isn’t how drum parts are usually written, but spreading the drums and cymbals across three staves makes the notes easier to follow in these examples.

Basic Drum Beats
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[Drum Beats.png] Now let’s back up a bit and look at some basics. In these examples a drum beat is a repeating rhythmic pattern, as opposed to the unit of time that defines how many beats are in each bar of music. A typical simple drum beat is Kick-Snare-Kick-Snare, usually with a high-hat playing steady eighth notes with an accent on beats 1 and 3 as shown at top [point]. The kick is a bass drum that’s struck using a beater attached to a foot pedal [show photo], and the hi-hat is a pair of cymbals attached to a foot pedal that can also be struck with drum sticks [show photo]. The X with a circle [point] indicates that the hi-hat is played open, with the cymbals separated, which leads nicely to the closed hi-hat that follows. So the sound is like tick-tick-tick-tick-tick-tick-tick-sss-tick-tick-tick-tick-tick-tick-tick-sss-tick [play the top line of this example in Drum Beats.wav].

For music that requires a faster feel, the hi-hat—or a shaker or tambourine—might play continuous sixteenth notes, with the first note of each group of four accented as in the lower line [play the bottom line of this example in Drum Beats.wav].

Although it’s not shown here, a cymbal crash can be used as an accent every four or eight bars, often on a downbeat at the start of a measure. A snare roll or pattern, or a tom-tom fill typically precedes that downbeat. Or instead of a tom fill, a cymbal swell can be used to let the listener know that a new section is coming.
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[Tele-Vision Drum Break.png] Obviously drum beats can be much more complex, such as this example from my Tele-Vision music video [play Tele-Vision Drum Break.wav].

Friends don’t let friends clap on 1 and 3.

The back beat [“back beat”] is on beats 2 and 4, and is usually played with a snare drum: One-TWO-three-FOUR. As opposed to the main beats on 1 and 3 played by the kick drum. Often hand claps or finger snaps are also added to bolster the back beat on 2 and 4 to make it even stronger. It’s equally common for a rhythm guitar to play short staccato chords on 2 and 4, and even country fiddles do that when they’re not soloing. Of course, with music there are no rules that can’t be broken, and I’m just describing how simple beats are constructed for pop music.
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[Jazz 8ths.png] For many types of jazz, a triplet feel is integral to the style. This is also called a swing feel [“swing feel”]. Rather than notate triplets for each musician’s part throughout the entire piece, jazz arrangers use jazz eighths [“jazz eighths”] as shown here. Only two eighth notes are written, but it’s implied that the first one holds for 2/3 of a beat and the second holds for 1/3 of the beat which makes the music swing. Here’s what that sounds like [play Jazz Eights.wav].

The instrumentation for most classical music doesn’t include a drum set, so composers and arrangers instead use rhythmic figures played by the melodic instruments. These examples from my cello concerto show various ways to establish a rhythmic beat without requiring a drum set. [Play examples from Concerto Back.wav at 2:18 through 2:33, then at 11:43.] I did something similar with my Cello Rondo music video using a rhythm I call The Gallop [play “tinker” part opening in HD version].

Tempos and Note Lengths
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One of the most important properties of a piece of music is its tempo, or speed. Classical music uses terms such as allegro and largo [Allegro, Largo], the Italian words for fast and slow respectively. When composers or songwriters want to be very specific, they’ll also add a tempo in beats per minute, where each beat is one quarter note.

[Tempo.png] Tempo is written in classical scores using an appropriate Italian term, optionally with a quarter note symbol and numeric metronome tempo. In the upper example, the length of one quarter note is such that 52 of them occupy a period of one minute. In other words, this tempo is 52 beats per minute. Some tempos are extremely slow, such as the Adagio ma non troppo second movement of the Dvořák Cello Concerto, where beats per minute is given for one eighth note instead of a quarter note.
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[Legato-Staccato.png] Earlier I mentioned legato and staccato playing styles, where legato notes sustain for their full duration to blend seamlessly from one note to the next, versus staccato notes that are short and distinct with silence between them. In Italian, staccato means detached. But legato and staccato can also be specified for individual notes using the system of dashes and dots shown here. A dash line tells the musician to play a note for its full duration, in a flowing style, and a dot means to play the note short with a pause afterward to fill out the designated length [play Legato-Staccato.wav].

[image: image142.png]1 2 3 4 7 81
2= —
E==== :

=
g =
e =,





[Staccato.png] How short a note should be depends on the style of the music and the preference of the performer or conductor. The note could be held for half its normal length as at left, or even shorter as at right where it’s held for only one fourth its stated duration. As you can see, adding a staccato dot to a note is much easier to write, and to read, than a note followed by a rest, especially when there are many such notes in a passage.
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[Note Lengths.png] Note that the dots above or below a note to specify staccato should not be confused with dotted notes that add 50 percent to their duration as in this example shown earlier. When extending a note’s length, the dot is to the right of the note head [point], rather than above or below it to indicate staccato.

Temporary Tempo Shifts
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[Accelerando.png] Besides the basic tempo of a piece or section, tempos can vary faster or slower to let the music breathe, for lack of a better word. When a section should speed up to add excitement, that’s notated as accelerando, as in accelerate. Notice in this example from my cello concerto the finger numbers above certain notes. Fingerings are usually notated by an expert player hired by the music publisher to help guide the performer, or at least suggest a starting point.
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[Ritard.png] The opposite of accelerando is ritardando [“ritardando”], or rallentando [“rallentando”], often abbreviated in printed music as ritard or simply rit. Then at some point later the marking a tempo is written to resume at the original tempo. In this example the notation is molto ritard, where molto is Italian for “very much” [play this example from Concerto.wav starting around 2:35].

[image: image146.png]g

Natural Minor

Harmonic

Melodic





[Rococo 2.png] Another type of temporary tempo change is called rubato [“rubato”], where the musician varies the timing freely by stealing time from some notes to extend others and vice versa. In Italian rubato means literally “to rob.” Obviously this is not practical for an entire orchestra, but it’s common for soloists to vary their timing subtly while the other players maintain a steady tempo. As long as the overall length of each bar remains more or less the same, the timing between notes can be altered either a little or a lot. Often rubato is combined with a ritardando. This fragment from the Rococo Variations for cello and orchestra by Tchaikovsky is a great example. Without rubato, every eighth note would have the same length, making the music sound much less expressive [play Rococo 2.wav starting at 1:33].
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[O Mio Babbino Caro.png] Another temporary timing shift is the fermata [“fermata”], introduced earlier in the example from Bach’s Chorale #8. This half-circle with a dot [point] tells the player to hold that one note or chord longer than its written duration. In this example, Jackie Evancho sings Puccini’s O Mio Babbino Caro. As a testament to the power of the fermata, when Jackie held that high note at her debut performance on the TV show America’s Got Talent, the entire audience gasped and cheered [play O Mio Babbino.mp3].
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[Luftpause.png] The apostrophe shown here [point] specifies a brief pause, creating an effect similar to that of a comma in speech. It’s equivalent to a rest with a fermata, where the length of the pause is determined by the soloist or conductor. The same apostrophe is also used in music for singers, and brass and woodwind players—not to add a pause, but rather to show where they should take a breath. In that case this symbol is called a breath mark.
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Die Fledermaus.png] Waltzes often have an implied apostrophe called a luftpause [pronounce looft'-pow-zuh (oo as in “foot”)] [“luftpause”] that extends the third beat of certain measures. The pause can be subtle or extreme, and it adds a stylistic lilt to the music. A luftpause is not notated in waltzes—conductors and players already know to add this pause—and the apostrophe is shown here just for clarity. An example of a subtle pause is the Waltz from Die Fledermaus [“Die Fledermaus”] by Johann Strauss [play Die Fledermaus.wav and point to notes].

Non-Standard and Complex Rhythms


[Take Five.png] Most music uses simple 2-, 3-, or 4-bar time signatures, but there are many others. One example is 5/4 time, made popular by The Dave Brubeck Quartet playing Paul Desmond’s jazz standard Take Five [play Take Five.mp3 starting at 0:18].


[Mission Impossible.png] Another example of 5/4 time is Lalo Shifrin’s Theme From Mission Impossible. Note that the underlying rhythm is the eighth notes playing a compound time pattern ONE-two-three ONE-two-three ONE-two ONE-two. That’s why the eighth notes played by the piano and bass are grouped as shown [point], rather than as four notes together as for music in 4/4 or 2/4 time [play Mission Impossible.mp3 starting with the flute trill at 0:42].


[America.png] Compound time was also used to great effect by Leonard Bernstein in his song America from the musical West Side Story. Here the timing is ONE-two-three ONE-two-three ONE-two ONE-two ONE-two, and the time signature is actually written that way to show that one bar of 6/8 is followed by one bar of 3/4 repeatedly throughout the song [play America.wav].


[Polyrhythm.png] Another type of complex rhythm is the polyrhythm, where two different time patterns are played simultaneously. This example plays 2 in the bass against 3 in the treble, though many other such combinations are possible [play Polyrhythm.wav].

Syncopation

[Syncopation No.png] As we’ve seen, a normal beat in 4/4 time has a strong accent on 1 and 3, and a lesser accent on 2 and 4: ONE and Two and THREE and Four and. Syncopation puts the emphasis between the beats: one AND two AND three AND four AND. Most people easily feel syncopation naturally, though it’s fairly complex. This is a boring bass line, reminiscent of an organ you’d hear at a ball park [play first part of Syncopation Yes-No.wav]. The pitch of the bass is one octave higher than written here, to be sure the notes are heard on laptop speakers.


[Syncopation Yes.png] This bass line is similar, but is made much more exciting by syncopation. The first note in each bar is on the 1 beat, but all the others notes are on the Ands between the beats. Both of these bars sound the same, but the second is technically more correct because the main beats are visible in the tied eighth notes. Good musicians can read and play either version just as easily [play second part of Syncopation Yes-No.wav].


[Anticipation.png] A similar concept is anticipation, where a note—usually a downbeat that begins a new measure—is played early. Here, the final note starts early for added emphasis [play on piano].


[You’re All I Need.png] Anticipation is used in You’re All I Need to Get By shown earlier in the example for pedal tones, where the bass plays the same note as the chords change. Here, both the singer and bass player anticipate each measure by an eighth note. These bass notes [point to the tied note pairs] sound like quarter notes that sustain for a full beat, because two eighth notes are tied across the measure boundary [play You’re All I Need.mp3].

[Don Ciccone.jpg] In the song Who Loves You by The Four Seasons, bass player Don Ciccone [pronounce chik-cōn-ee] plays entire sections ahead of the beat, which really helps propel the song [play Who Loves You.wav starting at 0:42].

Conductors

[Orchestra & Conductor.jpg] The main purpose of a conductor or band leader is to set the tempo and guide the players to keep them together in time. Entire books have been written about conducting an orchestra, and I can cover only the basics here.

Orchestra players on an auditorium stage can be 50 feet apart or more between the percussion on the left and the cellos and basses on the right. Sound travels at about one foot per millisecond, and 50 milliseconds is a noticeable time delay. The conductor is centered in front of the players, so they follow his gestures rather than rely entirely on hearing the other musicians.

[Conductor.gif] An orchestra conductor also interprets the music by deciding the tempos for each section, as well as dictating both the overall volume and the volume of each section. A conductor is not unlike a movie director who uses his own personal vision to guide the performance. Both follow a fixed script, but there’s still a lot of room for interpretation.


[Conductor.jpg] Some conductors use only their hands, but most hold a baton in their right hand so players in the rear of the orchestra can see more easily. The left hand is also used, mainly for expression, and to tell players if they’re too loud or soft, or to otherwise control the flow of the music.

An orchestra conductor or musical director doesn’t have to be good at public speaking, or have a pleasing voice, but it’s important to communicate effectively. You can’t be self-conscious when telling others what to do, especially with student groups where the conductor may have to sing parts out loud to guide beginners.

[Conductor 2.jpg] Another important skill is speaking timings. Everyone knows how to count ONE two three four, and ONE two three ONE two three. But you also have to count subdivisions. For eighth notes we say “ONE and TWO and THREE and FOUR and.” Sixteenth notes are counted as “ONE ee and uh TWO ee and uh,” while triplets can be said as ONE and TWO and Trip-Ah-Let, FOUR and. Being able to count subdivisions is also important for performers to understand music with complex timing, though they don’t need to count out loud.

[Richard Brooks 1.jpg, then Richard Brooks 2.jpg] I’ve played in many orchestras, and worked with many conductors. My favorite conductor is maestro Richard Brooks, who will explain more about the skills required to lead an orchestra. [Video of Richard Brooks discussing conducting.]

END SEGMENT 4

(Resume with Narration 63-67.wav)

PART V: MUSICIANS AND MUSICAL INSTRUMENTS

What does the trombone player say when he gets to his gig?

“Would you like fries with that?”
Playing an instrument requires much more than simply knowing scales and keys and note lengths. It’s not unlike becoming proficient in a physical sport, where you have to learn the rules and strategies of the sport and also spend several years developing the fine motor control needed to sink a long shot in basketball, or throw a powerful pitch in baseball with good aim. To become truly proficient at a musical instrument requires practicing for thousands of hours. I’d say that 5,000 hours is a reasonable minimum to be able to play at a professional level. That’s three hours every single day for more than four years!

With a piano, all of the action is in the hands and fingers. A good pianist can play many notes at once while applying different amounts of force with each finger to bring out important parts of the melody and harmony, keeping other notes in the background. A pianist also needs to develop independence to play completely different parts with each hand. The same applies to bass players who sing—they have to be able to think and perform two different melody lines at the same time. That’s more difficult than singing while strumming guitar chords.

 [Drummer.jpg] Independence is even more difficult for drummers who use both hands and both feet to play four different parts at once. There are many jokes about drummers, but a good drummer is every bit as skilled as any other musician.

With bowed instruments the main challenge is controlling the bow speed and downward force to create a smooth, even volume without making a scratching sound. For blown instruments the player’s mouth shape—called embouchure [“embouchure”]—and breath control are the most difficult skills to master. Watching a violinist’s fingers flying on a fast passage might seem like that aspect of playing is more difficult, but it’s not. The bow, or breath, are the voice of these instruments, and everything else is subservient. This is why right-handed players hold the bow in their right hand.

Good players practice every scale and arpeggio in every possible key for many years, as well as pieces from the standard literature. This Chopin Etude, Opus 10 Number 1, is based heavily on arpeggios that span many musical keys, so you can see why practicing arpeggios is so important [play Chopin Etude 10-1.wav]. Likewise for scales, such as Etude Number 4 in the same Opus 10 series [play Chopin Etude 10-4.wav].

Improvising

Good composers borrow, great composers steal.
Improvising is simply composing in real time. The more accomplished one is with their instrument, the faster and easier it is to translate musical ideas into sound. Being accomplished with a keyboard instrument is especially important for composers. When you can play complex harmonies quickly, that not only makes composing go faster, it also lets you try out new ideas more easily.

It took me nine months to write my cello concerto, but it took Antonín Dvořák only six weeks to write his. And I assure you, his concerto is a lot better than mine! It’s also longer. I mentioned earlier that it took me several hours to analyze Bach Chorale #8, which is only 20 bars long. That was mostly because it took me so long to play all the notes simultaneously on the piano to be able to hear them in context.

Perfect Pitch?

Having perfect pitch means you can identify a single note in isolation just by hearing it, without needing other notes for reference. Few people possess this skill inherently, though it can be developed with practice. In my opinion, a more important skill for musicians is relative pitch, which means you can tell if notes are in tune or not in the context of a performance. I've noticed that the singers who do best on shows like American Idol are also the ones with the most accurate and stable pitch.
When I was a teenager, my cellist girlfriend at the time came from a musical family. Every time she walked past the piano in their living room, she’d play the A note above middle C. I often pluck the high E string on my guitar as I walk by it. If you do this every day, eventually you can hear the pitch in your head just by imagining you’re about to play that note.

I’ve written several articles about playing music, and I often get emails from adults who are considering taking up an instrument for the first time. One question they all ask is whether it’s possible to become proficient starting at such a late age. My standard answer is that some people have more innate ability than others, but if music really means a lot to you, and you’re certain you can tell if you’re singing in tune or not, then you probably have the necessary talent. But you still must devote time every day to practicing!

Speaking of pitch accuracy, this is a good place to mention quarter tones [“quarter tones”] and other notes that are not precisely at the standard note frequencies. Notes can be played ever-so-slightly sharp or flat for expression or effect. If not for the note’s entire duration, a musician may slide up to a note from a lower pitch. Playing a note slightly flat can project a sense of calm, and playing slightly sharp adds tension. I’m talking about extremely small amounts, on the order of 5 or 10 cents—hundredths of a musical half-step [“1 cent = 1/100th half-step”].

Playing off-pitch on purpose is easy with fretless instruments such as the violin or cello, and wind instrument players do that by varying their embouchure. Guitar players change the pitch in large or small amounts by bending the strings. Musicians can also play slightly behind the beat or a little ahead—say, 10 to 30 milliseconds—to add a sense of calm or tension. When drummers hit the snare a little ahead of time, they are said to be “pushing the beat.”
Playing Techniques

[Oboe Mute.png] This video isn’t meant to teach musical instruments, but it’s useful to understand a little about how they’re played. Besides the usual tempo and dynamics markings, other specific instructions are often written into printed music, such as slurs, and legato and staccato note lengths.

[Cello Parts.png] String players use the bow speed, pressure, and placement to vary the volume and tone color while sustaining a note. The harder you press, and the faster the bow moves, the louder and brighter the sound will be. Likewise, blowing a wind instrument with more force makes the notes brighter sounding as well as louder. Where along the string’s length you bow or pluck also affects the tone color. Bowing or plucking close to the bridge [point] gives a brighter, thinner sound [play Segment 5 in Acoustic Guitar Demo Render.mp4]. By the way, playing with a bow is called arco style [“arco”], and plucking the strings is called pizzicato [“pizzicato”].

It’s also important to be able to keep notes uniformly strong over their duration when that’s called for, as mentioned earlier. This is very difficult! When done well the sound becomes solid and authoritative, almost like a recording studio compressor effect was applied. The same applies for blown instruments and the human voice. The more consistent the volume is, the more powerful the sound will be—especially for soft passages where beginners tend to wimp out and let notes trail off weakly at the end. In fact, this is one reason compressors are used in recording studios, to make performers sound more solid and consistent.

Anchor Points

[Show photos and point for all of these examples.] The notes on a piano are easily identified by their color and placement, so it’s easy to find any given note. Blown instruments have keys or valves that when pressed create different pitches, or holes that you cover with your fingers as with the flute. Guitars and most electric basses have frets, as well as markers along the neck to help players navigate their instrument. But fretless instruments such as the violin and string bass have no such markers, so players rely on what I call anchor points to find their way.

[Cello Neck Annotated.png] There are two thumb stops on the neck of instruments in the violin family. One is called the heel, where the neck joins the body, and the other is the chin at the far end near the tuning pegs. In this next example I find the E note partway up the neck by sliding my hand until my thumb hits the heel stop, then find a Bb note near the chin thumb stop. Finally, I play the G note above the E by first finding the F# above E, then using feel and practice I know how much higher the G note is [play Segment 3 in Cello Demos Render.mp4].

[Violinist Elvert Barnes.jpg] Anchor points are different for a violin because violin notes are much closer together. So with your thumb at the heel, you can access a very wide range of notes based on how far your hand stretches or contracts.

Fingering

A guitar can play more than two octaves without shifting your hand position up or down the neck, which makes it easy to play a range of notes quickly and accurately [play Segment 4 in Acoustic Guitar Demos Render.mp4]. An electric bass can also play a note range greater than an octave without shifting, though most basses have only four strings so the range is smaller than for a guitar which has six strings.

A violin can also play several octaves in one position, because the strings are relatively short. In other words, you don’t have to stretch very far to span several musical whole steps. But a cello can’t play more than three scale notes in a row without shifting, except in first position using the open strings. This makes the cello a more “physical” instrument requiring a fair amount of movement [play Segment 4 in Cello Demos Render.mp4]. However, higher up on the neck of a cello the notes are closer together. So cellists use thumb position [“thumb position”] which lets them play a range spanning several octaves without having to shift [play Segment 2 in Cello Demos Take 2 Render.mp4].

Legato and Staccato

Legato and staccato were explained earlier, so let’s visit that again to see how these are played on some specific instruments. 

[Show photo of dampers] Pianos have dampers that press against the strings when a key is released, which in turn stops the note from sounding. So to play legato you hold each note until the next note begins. And to play staccato you simply do that with your fingers [play Segment 5 in Piano Demos Render.mp4].

[Pedal.png] You can also use the sustain pedal, which raises the dampers for all strings at once, making it easy to play sustained passages without having to hold every note for its full duration. Piano players know when and how to use the pedal automatically, though Ped and asterisk marks [point] can be used to show where to press and release the pedal. The notes in both of these next examples are struck the same way, but the second time uses the sustain pedal. [Play Segment 6 in Piano Demos Render.mp4.]


[Slurs etc.png] This cello music shows the same phrase played four different ways. First using a separate legato bow stroke for each note, then again with short staccato bow strokes. The next example on the lower line uses slurs to indicate note pairs played with one bow direction, then with separate bow strokes in a style called spiccato where the bow is bounced on the string to create an even stronger staccato effect. [Play Segment 1 in Cello Demos Take 2 Render.mp4 with the music above overlaid.]

Note the down-bow and up-bow markings [point] which tell the player which bow direction to use. For a solo performance the bow direction is at the player’s discretion, but for a section in an orchestra it’s best if all players bow in the same direction. Not only for appearance, but for consistency of the sound. 

[Down Bow Source.png] A down-bow can be louder and stronger because the hand presses the bow [Down Bow Arrowed.png] downward on the string directly.

[Up Bow Source.png] An up-bow requires more leverage to get the same amount of force [Up Bow Arrowed.png] at the far end of the bow away from the hand. So a down-bow is good for playing downbeats and strong passages, while an up-bow makes it easier to play soft, gentle phrases, or play a sustained note that swells in volume over time [play Segment 7 in Cello Demos Render.mp4].

Blown instruments such as the trumpet use a combination of breath control and the player’s tongue to control note duration. For slower passages you simply blow and stop blowing, but for fast passages, players can press their tongue against the roof of their mouth to interrupt the flow of air. This technique, called tonguing [“tonguing”], can be controlled more quickly and precisely than using the lung muscles to stop and start the notes. In this next example from Scheherazade by Rimsky-Korsakov the trumpet players use triple-tonguing to create very fast groups of notes precisely.

Vibrato and Tremolo

Vibrato is a recurring up and down pitch variation that adds color and interest to sustained notes. With a bowed instrument or fretless bass, you rock your hand from side to side while the note sustains, which varies the effective string length [play Segment 8 in Cello Demos Render.mp4].

[Mike Perlowin.jpg] Pedal steel guitars can also use vibrato, by sliding the bar left and right.

[Guitar Slides Nate King.jpg] The same technique works on regular guitars too, using a metal or glass slide instead of pressing your fingers down firmly. This clip from my Tele-Vision music video shows using a metal slide with an acoustic guitar [play Slide Guitar Render.mp4].

With fretted instruments you can stretch the strings to raise the pitch, but you can’t go lower unless you first stretch the string before striking it. Then you can go higher or lower from there [play Segment 3 in Electric Guitar Demos Render.mp4].

Baroque music styles often relish the pure, if plain, sound of open strings, but most modern string music avoids that sound preferring the warmth of vibrato. This next example shows the difference between the open D string on a cello, the same D note played on the G string, then again with vibrato added. [Play Segment 9 in Cello Demos Render.mp4.]

Indeed, maintaining a strong and consistent vibrato over a note’s entire duration is another aspect of playing that’s very difficult to master. Especially with string instruments where you have to prepare the shape of your hand to play the next note, while continuing a rocking motion for the current note.

[Photo of a whammy bar] A vibrato bar lets you smoothly shift all of the strings of an electric guitar higher or lower in pitch by a large amount, especially lower. This device is also called a whammy bar or, incorrectly, a tremolo bar [play Phil Cramer Whammy Render.mp4 and show “Phil Cramer” on screen].

[Nocturne.jpg] Most blown instruments can also apply vibrato. Trombones can easily shift the pitch up or down simply by moving the slide, but saxophones can only go higher in pitch. Sax players do this by repeatedly pressing their lip against and away from the vibrating reed, which bends the reed slightly and raises the pitch [play Sax Vibrato.mp4].

Unlike vibrato that repeatedly varies the pitch, tremolo instead raises and lowers the volume. This is difficult to control on a blown or bowed instrument, but electric guitar players do it easily using the volume control [play Segment 4 in Electric Guitar Demos Render.mp4].

Harmonics

Another device for string instruments is harmonics. This is different from the series of overtone frequencies that accompany the fundamental pitch and give each instrument its unique tone color. When used as a playing technique, harmonics are created by lightly touching the string with your finger half-way along its length. This creates a pure tone having fewer overtones than when the string is pressed firmly against the fingerboard. You can press lightly at other integer divisions, such as one-third and one-quarter the string length. [Play Segment 5 in Electric Guitar Demos Render.mp4, then Segment 10 in Cello Demos Render.mp4.]

Good players can also press the string firmly against the neck to establish a new base length, then touch lightly at various places along the new shorter length. These are called artificial harmonics, and they’re easier to play on a violin than a cello where you have to use your thumb [play Segment 11 in Cello Demos Render.mp4]. However, it’s more difficult generally to play a violin in tune, because being off by even 1/32 of an inch affects the pitch more than on a cello.

Harmonics are also useful when tuning an instrument by listening for a beat tone. This is a slow volume undulation that occurs when two notes differ very slightly in pitch. Tuning with beat tones is especially useful with bass instruments, because our ears are less sensitive to small pitch changes at low frequencies. I made this next example for my Audio Expert book, and it’s worth including here too. [Play F:\Audio Book Videos\Rendered\beat_tones.mp4 showing tuning my bass with the 5th and 7th fret harmonics.]

Look Ma, No Hands!

Guitar players have two other devices called hammer-on and pull-off [“hammer-on, pull-off”] that pluck the string using the left hand. These terms were first coined by Pete Seeger in his 1948 book How To Play The 5-String Banjo. Hammer-on means you press the string down quickly and firmly with your left hand, rather than pluck it as usual with the right hand. The note is not as loud as when plucked separately, but a good player can make the sound loud and clear enough. A pull-off is similar, but instead of pushing down to sound the note you pull your finger off the string sideways, setting it in motion. This next example shows both techniques [play Segment 3 in Acoustic Guitar Demos Render.mp4].

A variation on this technique is called tapping, which is a combination of hammer-ons and pull-offs, using with a finger on the right hand rather than a pick. Heavy metal guitar players do this all the time, as my friend Ugur Dariveren demonstrates here. In the second pass played slowly you can clearly see the sideways pull-offs [play Ugur’s video demo.]

Pull-offs work equally well on the violin and cello, and this has been done since long before Pete Seeger’s banjo book. Though with classical instruments it’s called left-hand pizzicato, as played in this next example by violinist David Gale performing Paganini’s Caprice Number 24 written in the early 1800s. The first note in each group is plucked with the right hand as usual, but the rest are sounded by pulling the string sideways as each finger is lifted [video of David Gale around 5:45].

Performance Anxiety

Although it’s not related directly to music theory, many musicians suffer from performance anxiety, which for some people can be debilitating. This is the same as the common fear of public speaking—some people can address an auditorium full of people and remain calm and relaxed. Others tense up, their voice shakes, and they sweat profusely. Musicians who suffer from performance anxiety often experience “rubber fingers,” and their bow hand shakes uncontrollably.

One solution is beta blockers [“beta blockers”], a heart medicine that reduces the physical effects of performance anxiety. Beta blockers are sometimes referred to as “the musician’s underground drug” because they’re often used but rarely talked about. And because they’re a drug, some people are strongly opposed to them. My own opinion is to use beta blockers if you need them, as I’ve done several times when playing cello solos in front of hundreds of people.

A beginner practices a part until he can play it right once. A professional practices until he never gets it wrong.

Of course, there’s no substitute for practice. When I was preparing for the debut performance of my cello concerto in 1998, I stayed late after every weekly orchestra rehearsal when everyone else had left. I played through the entire piece to an empty auditorium, just to get used to being on the stage looking out over all those seats. That helped me enormously when the performance day finally arrived. The description for this video contains a link to an article that offers a more detailed examination of beta blockers.

Reading Music

How do you get a guitar player to play softer?

Give him some sheet music.
[Lead Guitarist.png] Unfortunately, the opposite applies to some classical musicians—take away their music and they don’t know what to do.

Reading music requires “mapping” notes on the printed page to physical finger locations on the instrument in real time. Many blown instruments can play the same notes with different finger combinations and, for string instruments, on different strings and positions along the neck. So part of the art of playing is knowing which combination of fingers and strings will play the notes in a given passage most efficiently, or with a given tone color [play Segment 12 in Cello Demos Render.mp4].

Notes played high up the neck on a low string have a darker, more mellow tone than the same notes played on a high string. [Play Segment 13 in Cello Demos Render.mp4.]

Reading music is important if you intend to play professionally, because it’s the most efficient way to get the composer’s notes into the player’s hands. But many great rock and pop musicians can’t read music, and many jazz musicians can read the chords on a lead sheet, but not the melody notes. You’ll never play in an orchestra if you can’t read music, nor is a job in Jay Leno’s Tonight Show band possible. But some of the best players I know can’t read music at all, and Paul McCartney has stated publicly that he can’t read music. That sure didn’t stop him from writing dozens of amazing songs! [Proof: http://www.youtube.com/watch?v=ca_GCvApODg] So being able to read music might be important, but not being able to read music never kept someone with talent from expressing themselves fully. 

It takes several months of steady practice to become reasonably fluent at reading music, and many years to master reading at a high level. When reading music, you’re always reading ahead of the current notes, because your brain has to (automatically and subconsciously) plan and prepare for the upcoming fingering. For blown instruments the player also has to prepare for changes in embouchure, or mouth shape. Professional musicians need to play without looking at their own hands, because they have to read the music while watching the conductor or band leader.

As an aside, an alternate type of music for guitar players is called tablature [“tablature”] or simply tab, which uses a picture of notes on the guitar neck rather than notes on a staff. I’m not a fan of guitar tab because for the same effort you could have learned to read real music notation.

Al Fine

[Oz.jpg] There’s a big difference between following simple examples like those shown here, and being able to sight-read complex music on the spot. Sight-reading requires much more experience and practice than basic music reading. But if you were able to follow the examples in this video—congratulations, you now know the basics of reading music!

Credits

Entire contents Copyright ( 2012 by Ethan Winer. All rights reserved.

Additional music by Kate Dillingham, Phil Cramer, and Joe Meo.

Thanks to Arnie Gross, Richard Brooks, Ugur Dariveren, David Gale, Collin Wade, Phil Cramer, Andy Woodruff, Kate Dillingham, Mike Rodericks, and Doug Ferrara.

