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ABSTRACT: Every day, music students practice their major and minor scales. The benefits of
playing scales include warming up the fingers, improving technique, and aiding in sight reading.
This article does not question the act of practicing scales itself. Instead, it probes scale pedagogy by
investigating which minor scale versions were taught during the eighteenth and nineteenth
centuries within theory treatises and keyboard manuals, and explores how these traditions still
impact today’s practice sessions. We first demonstrate that the primary minor scale practiced at the
start of the nineteenth century was melodic minor. We then describe the emergence of harmonic
minor, illustrating practical keyboard manuals from the late nineteenth century, such as Charles-
Louis Hanon’s The Virtuoso Pianist (1878), that were the first to elevate practicing harmonic minor
over melodic. Despite the fact that the harmonic minor collection is generally thought of as a
theoretical manifestation of the notes comprising the most commonly used harmonies in the minor
mode, and that theorists routinely treat the melodic augmented second between  and  as a part-
writing error, playing harmonic minor in scale practice continues through today, likely due to the
long-standing popularity of Hanon’s manual. Following this historical overview, the article
examines the fourteen thousand compositions in the Yale-Classical Archives Corpus to illustrate a
first empirical attempt to quantify the frequency of various minor-mode scale patterns in the
common-practice period, and explores whether minor-scale use differs across musical periods or
composers. Based upon these findings, recommendations for minor-scale pedagogy are provided.
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1. Introduction

[1.1] Pianists throughout the last two centuries have noted the essential value of practicing scales.
Indeed, the foreword to Alfred’s well-known scale text (Palmer, Manus, and Lethco 1994, 2) lists
quotes from luminaries such as Van Cliburn, Carl Czerny, Jan Paderewski, Sergei Rachmaninov,
Arthur Rubinstein, and Robert Schumann, each reiterating the importance of daily scale practice.
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This article focuses upon the pedagogy of minor-mode scales, investigating which minor scales
were emphasized in practice from the eighteenth and nineteenth centuries through today.(1)

[1.2] The three minor scale forms (natural minor, harmonic minor, and melodic minor) are
mainstays in theory and piano texts today, and students are often called upon to spell and perform
these scales. The emphasis of harmonic minor in daily practice sessions is curious, given that the
scale contains an augmented second, an interval that music theorists teach as undesirable in voice-
leading exercises (e.g., Clendinning and Marvin 2021, 563). Practicing harmonic minor melodically
is also at odds with the music-theoretical conception that while this collection comprises commonly
used minor-mode harmonies (e.g., Piston 1959, 11), such as the minor iv chord (with ↓ ) and the
dominant triad (with ↑ ), it is not used as frequently within melodies in the repertoire. For
example, in their textbook, Jane Piper Clendinning and Elizabeth West Marvin (2021, 98) write,
“rising lines are usually associated with the raised forms of  and ,” and Stefan Kostka and
Dorothy Payne (2009, 60) offer a similar sentiment when describing melodies in the minor mode.
Early keyboard treatises, too, use similar rationale: in one of the earliest mentions of the various
minor scale forms, Daniel Gottlob Türk writes that the melodic minor scale is “the most
customary” version of minor, given that there is an augmented second “which should probably not
be present in a diatonic scale” ([1789] 1982, 66).

[1.3] And yet, popular exam programs such as Canada’s Royal Conservatory of Music require
playing only natural and harmonic minor scales for their Level 1 examination, and not melodic
minor, as shown in Example 1. Similarly, the examinations by the American Piano Guild ask
students to construct harmonic minor scales in their Level 5, whereas melodic minor is not
required until the very final level of achievement (Level 10, American Guild of Music n.d.).
Between the Royal Conservatory of Music, The American Piano Guild, and the Associated Board of
Royal Schools of Music, over one million exams in over 93 countries are administered to students
per year (Royal Consevatory n.d.; Yamaha Music School 2019). Thus, a critical exploration of why
and how we teach various minor scale forms is necessary.

[1.4] This article begins by illustrating the ways that minor scales were described in practical
keyboard manuals of the eighteenth and nineteenth centuries. That is, prominent practical
keyboard treatises (e.g., Bach, C.P.E. 1753/1762; Clementi 1802; Czerny 1839) typically depict just
one version of the minor scale: melodic. We share evidence of how scales were taught in
nineteenth-century conservatories, which also largely centered on melodic minor as the scale to
practice. We then probe the first appearance of harmonic minor, identifying key treatises and piano
methods that elevate the concept, and ultimately argue that it was texts in the nineteenth century
written by Ferdinand Beyer (1850) and Charles-Louis Hanon (1878) that led to the rise of harmonic
minor in daily practice. We subsequently trace Beyer's and Hanon’s influence, which continues
even in present day, sharing examples of well-known piano pedagogy scale books today that
prefer harmonic minor over melodic minor (Schaum 1946; Royal Consevatory 2002).

[1.5] The second part of this article investigates whether this preference of practicing harmonic
minor over melodic is substantiated in the repertoire. Using the Yale-Classical Archives Corpus
(White and Quinn 2016), a large dataset comprising of 13,769 MIDI files by 571 composers, we
employ data-science methods to quantify the frequency of minor-scale excerpts in the literature
and determine whether this distribution differs across musical eras and composers. We find that
while harmonic minor (as a melody) occasionally occurs in the repertoire, it is far less frequent than
melodic minor. We conclude by providing recommendations for scale practice in light of these
findings.

2. Minor-Scale Pedagogy in the Common-Practice Period

[2.1] Scales were recommended for regular practice by Tomás de Sancta María as early as 1565
(Soderlund 2019, 11). Jan Ladislav Dussek (1760–1812) was one of the first to advocate for the
regular practice of scales and arpeggios (Soderlund 2019, 161; see also Dussek 1796, 31), and
Friedrich Wilhelm Marpurg’s (1765) treatise is one of the earliest to provide modern scale
fingerings for all 24 keys. Practicing scales in all keys gained a stronghold on keyboard pedagogy
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by the nineteenth century (Soderlund 2019). Lia Laor (2016a) describes the nineteenth-century
emphasis on drill-based pedagogy, and scales are oft-used musical source material for these
exercises.

[2.2] Early approaches to scale pedagogy do not present the harmonic minor scale as one to be
practiced. A review of the most influential eighteenth- and nineteenth-century keyboard treatises
reveals that, instead, each describes practicing major and melodic minor scales, and none other, as
can be seen in C. P. E. Bach (1753/1762), Marpurg (1765), Türk ([1789] 1982), Milchmeyer (1797),
Clementi (1802), Hummel (1827), Czerny (1839), Fétis and Moscheles (1840), Kalkbrenner (1841;
1849), and Lebert and Stark (1883).(2) As an illustration, Example 2 shares Muzio Clementi’s
practice regimen for the major and minor scales, along with proper fingerings, from his manual
(1802), a text Ludwig van Beethoven and Johannes Brahms taught from (Soderlund 2019, 188 and
271). Clementi presents the major scale followed by its relative minor, specifically melodic minor.
Similarly, in Carl Czerny’s introduction to the minor mode in his piano treatise, illustrated in
Example 3, once again the minor mode’s form is that of melodic minor. Czerny, a student of
Beethoven and a teacher of Franz Liszt, had a marked influence on piano pedagogy. His works,
too, were utilized by Clara Wieck Schumann and Johannes Brahms in their own teaching
(Soderlund 2019, 265).

[2.3] While melodic minor is the minor form described as the one to practice, harmonic minor is
sometimes included in a brief introduction to the major and minor keys at the start of these
practical method books, where it is listed as something that exists but is not as common as melodic
minor. This passage is often found within a very brief introduction to general music notation
concepts, such as what the staff and clefs look like, possible rhythms, and key signatures. Türk
([1789] 1982) illustrates one such introduction, presenting these three minor scale forms shown in
Example 4. When discussing these scale forms, he writes:

The diatonic scale is used in two forms, namely hard (major) and soft (minor). In the
preceding two paragraphs I have said what is necessary about major scales, for which
the C major scale is the pattern. The soft principal or basic (primitive) scale is that of A
minor. It is distinctly different from the major scale by its minor third; it will be seen,
therefore, that the first semitone does not fall on the fourth degree but between the
second and third. With regard to the position of the second semitone in ascending,
several opinions prevail among music teachers, for some want to have a minor sixth
and seventh, as in example a, others want a minor sixth and a major seventh, as in
example b, and yet others wish to have a major sixth and a major seventh as in
example c. Consequently, in example a, the second semitone would fall between the
fifth and sixth step, and in example c, between the seventh and eighth step; in example
b, however, two more such intervals would result, other than the first semitone,
namely between the fifth and sixth and between the seven and eighth steps. There
would then occur in this scale a progression of an augmented second from f to g♯
which would probably not be present in a diatonic scale. Which of these
considerations prevails is not for me to decide. The most customary progression is
that in example c, by way of the major sixth and major seventh. (Türk [1789] 1982,
65–66, bold emphasis added)

Thus, while Türk acknowledges the existence of all three minor scale forms (harmonic, natural,
melodic), he writes that melodic is most customary, and later in his treatise he provides fingerings
for all major but only melodic minor scales ([1789] 1982, 146–152). This approach continues in most
subsequent piano method books, where harmonic minor is introduced in some way in a brief
discussion of mode at the start of the text (like that in Example 4), but fingerings are only provided
for the melodic minor scales throughout the text. Friedrich Wilhelm Kalkbrenner’s text is another
example of this, sharing illustrations of both C melodic and C harmonic minor at the beginning
(1841, 13–14), writing that the harmonic version is another way to perform the scale but calls the
scale “irregular,” citing the augmented second as one reason. Later, the scale-practice regimen only
consists of major scales and their parallel melodic minor (46–51). It is important to emphasize that
in all of the texts described thus far, the actual terms “melodic” and “harmonic” are not yet used;



we trace the appearance of these terms that emerge the late nineteenth century within Section 3,
below.

[2.4] Rule-of-the-octave treatises are another source for learning which scale forms were practiced
by common-practice musicians. Joel Lester (2002, 756) writes that Thomas Campion (1567–1620)
“canonized a normative harmonization of both ascending and descending major and (melodic)
minor scales.” Similarly, Ewald Demeyere (n.d.a) illustrates numerous minor-mode examples by
Fedele Fenaroli (1730–1818), always using melodic minor (Fenaroli 1813/1814, 53).(3) Further,
Giorgio Sanguinetti writes that in the second half of the eighteenth century, “the melodic minor
was favored by the Neapolitans, who considered it the purest form of minor; in fact, when using
the harmonic form the progression from  to  engenders the ‘bad’ interval of the augmented
second” (2012, 115), and Gjerdingen (2020) uses melodic minor when introducing the rule of the
octave in the minor mode as well.

[2.5] Scholars such as Laor (2016b) and Joshua Navon (2020) have described the rise of
conservatory education and its role in developing piano pedagogy during the nineteenth century,
especially as the piano became more popular in its standard form, noting its obsession with asking
students to practice for hours solely on technique. Thus, materials penned by conservatory piano
professors are another source for studying the scales taught and learned by musicians. According
to Navon (2020, 78–79), students were expected to practice for four to five hours a day on technique
(rather than composition/theorizing, p. 69). Navon focuses his exploration on pedagogues such as
Louis Plaidy, who was hired by Felix Mendelssohn to teach at the Leipzig Conservatory. Plaidy's
piano method book was used at the Leipzig and Munich conservatories and presents a scale
regimen consisting of major and melodic minor (1853, Chapter 5, Section 5). Similarly, the text from
the first and longstanding violin professor at the Leipzig Conservatory presents major and their
relative melodic minor scales (David 1863). Professors at other conservatories likewise emphasized
melodic minor in scale practice. For example, Charles de Bériot studied at the Paris Conservatoire
and then became the primary violin professor at the Royal Conservatoire of Brussels in 1843.
Shown in Example 5, his practical method for violin players introduces the minor mode by first
illustrating the “true” minor as harmonic, but then presenting all melodic minor scales, stating that
this is because they are used more frequently (de Bériot 1858, VII). And while not a piano manual,
William Crotch’s theory text (1812) used by the Royal Academy of Music in the early nineteenth
century describes the melodic minor scale as the “usual manner” of ascending and descending the
minor scale (1812, see Crotch’s Example 15), reflecting both a recommendation and illustration of
how the minor scale was most frequently practiced. Note that once again these authors do not use
the terms “melodic” and “harmonic” minor in their writings, as they have not yet emerged as
standardized terms.

[2.6] Despite the prominence of melodic minor in these texts and pedagogies, harmonic minor
occasionally occurs in the repertoire, of course, often in descending form and over a dominant-
functioning chord; Section 5 of this article explores its frequency of occurrence in the common
practice, but some examples from the literature may be meaningful to our reader now. Example 6
illustrates an excerpt by Beethoven from his op. 2, no. 1 (1795), in the first movement’s
recapitulation, with a descending F harmonic minor scale over a cadential  chord. Beethoven’s use
of this scale may very well have arisen from his studies with Georg Joseph Vogler (1749–1814).
Vogler’s (1778) own composition treatise illustrates that when ascending, melodic and natural
minor are permitted, but ascending harmonic minor is not (Example 7). When descending,
however, harmonic minor with ↓  and ↑  is good when over the dominant function but not when
heard above the tonic (Example 8). Perhaps this is because while ↓  and ↑  do not belong to the
tonic triad, it may be allowed over V because ↑  is part of the dominant chord, and ↓6 could be
heard as an upper neighbor falling down by half step to the V root of . This use of harmonic minor
in this way (descending and over a dominant-functioning chord) continues into the nineteenth
century, such as in Frédéric Chopin’s Nocturne in C-sharp minor (1830), shown in Example 9. Still,
although Beethoven loved daily scale practice (Soderlund 2019, 180), there is no evidence that he
practiced or taught harmonic minor, as it is not evident in his sketches (Derry 2012).
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3. Emergence of the Harmonic Minor Scale

[3.1] There is overwhelming evidence that melodic minor was what musicians practiced
throughout the eighteenth and nineteenth centuries. When, then, did harmonic minor become
commonplace in daily scale practice? As described above, while most practical piano method
books illustrate melodic minor as the scale to practice, a handful of texts also include harmonic
minor, particularly those authored by Bernard Viguerie (1761–1819), Louis Adam (1758–1848),
Ferdinand Beyer (1803–1863), and Charles-Louis Hanon (1819–1900). This section illustrates that
harmonic minor emerged in theoretical and practical discourse and became standard by the end of
the nineteenth century.

[3.2] The two earliest texts to include harmonic minor as a scale to practice were written by
professors at the Paris Conservatoire: Viguerie (1796) and Adam (1804). In Viguerie (1796), part I of
the manual solely illustrates an A melodic minor scale and its fingering (34), and part II lists each
major scale followed by its parallel minor scale written in two ways: melodic then harmonic (the
scale terms of “melodic” and “harmonic” themselves are not given, but instead the scale known as
melodic is titled “1ère manière” and harmonic as “2e manière” (72–73). A similar presentation of
scales can be found in Adam (1804, 9–17): in article 4 of the manual, melodic minor is exclusively
presented when describing fingering for all major scales and their respective parallel minor.
Inexplicably, when recapping scales on pp. 25–27, Adam now presents all minor scales in the
harmonic minor form without any explanation for this substitution. Notably, in both of these
manuals, harmonic is secondary to melodic, and no rationale is provided for why there are two
forms of minor scales. This lack of explanation may be in part due to the feeling by pedagogues of
the time that technical textbooks were supplementary to oral instruction (Navon 2020, 79), and that
it was not generally acceptable for students to ask why something is the case (85).

[3.3] Two texts of the later nineteenth century appear to be the first to elevate harmonic minor over
melodic as the scale to practice: one written by Beyer (1850), a piano teacher and composer of light
music such as “piano arrangements of popular orchestra works” (Nagao 2001), and one by Hanon
(1878), who was largely an unknown musician during his time. Shown in Example 10, Beyer (1850,
66–67) lists all major and parallel harmonic minor scales for all keys. After this presentation, Beyer
writes, “regardless of these minor scales, there are still two other ways to do them” (1850, 67,
translated by JB) and Example 11 shows his illustration of those two ways: Beyer writes an A
melodic minor followed by an A minor scale that ascends with a raised  and  and descends with
a raised  and a lowered . But while Beyer’s scale regimen consists of harmonic minor, when
presenting a short piece of music in A minor he precedes it with a warmup in using primarily A
melodic minor (with other measures such as m. 11 also being that of harmonic minor), shown in
Example 12 (1850, 49).(4) Note that Beyer does not provide any rationale, nor does he use scale-
form terms such as “harmonic minor” anywhere in his manual.

[3.4] This article asserts that Charles-Louis Hanon (1819–1900), French composer, organist, third-
order Franciscan, and publisher, was the first to prefer harmonic minor as the scale to practice and
also include the minor scale-form terms (i.e., melodic and harmonic) with written rationale for why
to practice one over the other. Example 13 illustrates Hanon’s famous exercise 39 from his self-
published piano exercise manual titled Le Pianiste Virtuose (The Virtuoso Pianist). This exercise
introduces all major scales, where each major scale is followed by its relative harmonic and then
relative melodic scale. This figure is taken from a facsimile of Hanon’s second edition of the
manual, published in 1878; the first edition, which was published earlier in 1873–4 (Adams and
Martin 2009 refer to 1874 as the year of publication, while Rougier 2001 states that it was written in
1873), has been lost. Hanon introduces the scales in the following way:

Each major scale is followed by its relative minor. There are two ways to do the minor
scale; we thought it necessary to give them here after each major scale, in order to
allow the master the ease of teaching the one he prefers. We marked with number 1,
the first modern minor scale, which is also called the harmonic minor scale; and
number 2, the second former minor scale which is also called melodic minor scale. We
know that the modern minor or harmonic scale has the minor sixth with the leading
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tone going up and down; while the former or melodic minor scale has the major sixth
and the leading tone going up, with the minor sixth [and the lowered ] going
down.(5) (Hanon 1878, 32)

Hanon’s writing and exercises suggest an overall preference for the harmonic minor scale. First, the
harmonic minor scale is given before the melodic minor scale, and later in the manual when scales
in broken octaves are presented in the 24 keys (Hanon’s exercise 56, p. 60), the C-major broken-
octave scale is followed by A harmonic minor in broken octaves, not melodic minor. Second,
Hanon characterizes the harmonic minor scale as “moderne” as opposed to the “ancienne” melodic
minor. Third, the preference for harmonic is supported by the fact that the chordal progression
following each scale (in minor) comprises notes of harmonic minor: i, iiø , cad , V7, i. We will
return to possible sources of Hanon’s preference for harmonic minor in paragraphs [3.8]–[3.12].

[3.5] Hanon wrote two additional practical manuals earlier in his career. The first, Système nouveau
pratique et populaire pour apprendre à accompagner tout plain-chant à première vue en 6 leçons (1867),
contains neither major/minor scales nor suggestions for how they should be practiced; this would
lie outside of the purpose of the text, which was to provide strategies for accompanying plainchant
on the organ. Hanon also wrote a more elementary manual for pianists around 1873 (Méthode
Élémentaire de Piano: Introduction au Pianiste Virtuose) that was intended to precede The Virtuoso
Pianist.(6) This text provides fundamentals-type instruction (such as explaining lines/spaces on the
staff, rhythmic values, key signatures, etc.). When presenting all of the scales in this introductory
text, there are some curious similarities with and differences from his approach in The Virtuoso
Pianist. In Méthode Élémentaire, he lists all 12 major scales, then all 12 harmonic, then all 12 melodic
(Hanon ca. 1873, 49–54). Once again, there is a preference for presenting harmonic before melodic
minor. Interestingly, the scales here are introduced starting with C major and ascending sharpwise
through the circle of fifths. In contrast, Hanon’s The Virtuoso Pianist presents a C major scale
directly followed by its relative harmonic- and melodic-minor variants, and scales are introduced
descending flatwise through the circle of fifths. This suggests that Hanon had not formulated one
single approach to scale pedagogy. As we will discuss further, Adams and Martin (2009) suggest
that Hanon derived some of his exercises from earlier texts, and thus it may have been that he was
also consulting outside sources for scale pedagogy, explaining Hanon’s differing approaches.

[3.6] Like Hanon (1878), Hanon’s Méthode Élémentaire (ca. 1873) also introduces some rationale for
why he prefers the harmonic minor scale. Hanon describes the minor scale for the first time in
lesson 29 (of 36). This lesson is shown in Example 14, which begins with a description of the minor
scale and then presents the A harmonic minor scale along with a short piece of music composed in
A minor. While measures 1–8 draw upon the collection of harmonic minor, mm. 21–23 in the right
hand suggest other minor forms (where a Monte sequence tonicizes III, then IV, then V).
Nevertheless, Hanon introduces the minor scale in the following way:

The Paris Conservatory and most of the great artists, having adopted the minor scale
with the minor sixth going up, because it is more in line with the laws of harmony, and
because it offers a more regular fingering, we thought we should also give it
preference for our method; however, as we do not want to be exclusive, we will also
give on page 54 the former [melodic] minor scale with the major sixth going up.(7)

(Hanon ca. 1873, 41, bold emphasis added)

Similar to that observed in Example 13, Hanon again refers to the melodic minor scale as
“ancienne.” It is also evident that he is conflating the concepts of harmony and melody when
preferring harmonic minor over melodic minor in scale practice. Hanon may have known that his
preference for harmonic minor needed justification, because he makes the claim that “the Paris
Conservatory and most of the great artists” use harmonic minor, not melodic, as a way to defend
his preference for harmonic in his Méthode Élémentaire. In fact, both of Hanon’s piano texts (ca.
1873; 1878) are unique because they provide rationale in prose for preferring one scale over
another; something that is noticeably lacking in other similar documents of the time. One
additional point to consider from the quote above is Hanon’s reference to fingering. In it, he
suggests that harmonic minor offers “a more regular fingering,” over melodic minor, but Hanon’s
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own fingering is identical for melodic and harmonic minor in Example 13.(8) Hanon’s statement
about the regularity of fingering (or ease?) in harmonic minor is confusing, given that one must
maneuver the augmented second in that particular scale form.

[3.7] It is crucial to note that Hanon made these claims despite not having any formal training nor
any real connection to pedagogues at the Paris Conservatoire. Few details about Hanon's musical
training have survived. Rougier argues that he “took little part in local musical life” (2001) in
Boulogne and beyond, and is unlikely that he would have known the pedagogy taking place
within the famed conservatory. Adams and Martin (2009) state that Hanon studied with a local
organist in Boulogne and did not have any conservatory training. Further, in Soderlund’s (2019)
authoritative text on influential keyboard technique and pedagogy spanning the last four centuries,
Hanon’s name is noticeably absent. This all suggests that Hanon would not have insider
knowledge of scale practice in these conservatories, despite his statement (ca. 1873, 41) that
harmonic minor has been adopted by the “great artists” over melodic minor. In fact, there is
conflicting evidence: paragraph [2.5] describes numerous texts by conservatory professors that
exclusively teach melodic minor, although paragraph [3.2] acknowledges some evidence of
harmonic minor being included in scale pedagogy as well in the early nineteenth century.

[3.8] It is unclear where Hanon got the idea to elevate the harmonic minor scale over melodic as
something that one should practice. It could simply be that the idea made sense to him or was
reflective of what he knew of music pedagogy of the time, as limited as that may have been. But it
could also be due to two other hypotheses. First, he might have gotten the sense that harmonic
minor was superior to melodic from his (mis)interpretation of writings by theorists who were
known to most musicians of the time: Jean-Philippe Rameau, Gottfried Weber, and François-Joseph
Fétis. That is, harmonic minor likely emerged first as a theoretical concept and then made its way
into keyboard manuals for scale practice, and paragraphs [3.9]–[3.12] explore possible influences of
these theorists’ writings on Hanon in turn.

[3.9] Hanon was also a publisher, which may have facilitated easier access to well-known musical
treatises. For example, when Rameau discusses the minor mode in Book II of his well-known
Treatise on Harmony, he writes: “As for the minor mode, it differs from the major only in that the
third and sixth should be minor, although there are various problems with regard to the sixth,
which we shall explain in the following book” (Rameau [1722] 1971, 158).(9) This might have
suggested to Hanon, who largely was an untrained musician and did not frequent musical circles,
that the scale with ↓  is the true minor scale, even though Rameau seems to be referring to mode
more broadly. Rameau also views harmony as the source of melodies, writing, “Harmony then is
generated first, and it is from harmony that the rules of melody must be derived” (1971, 152);
similarly, he writes, “The ancients considered only the melody, which was an error, for the melody
completely depends on the chords fixed by the mode” (157). It is sentiments like these that may
have been interpreted by Hanon to mean that the harmonic form of the scale should be practiced.
Example 15 provides one illustration of how Hanon could have been confused when reading
Rameau: when introducing the minor mode, Rameau lists the tones that make up harmonic minor
in his Example III.61 when describing the model for minor keys, and then just below, illustrates
melodic minor in scale form in his Example III.62. Thinking that Rameau meant for the harmonic
minor scale to be practiced would be a misinterpretation; the closest thing we get to scale practice
within his treatise are rule-of-the octave harmonizations of the melodic minor scale, as shown in
Example 16.

[3.10] Numerous scholars such as Janna Saslaw (2003, 148) and Daniel Harrison (1994, 24n7) argue
that Gottfried Weber is the first to recognize harmonic minor as the principal minor form. Weber, a
student of Georg Joseph Vogler (the first to use Roman numerals for analysis), was known for
refining Vogler’s method of associating scale degrees with Roman numerals; Weber also expanded
Vogler’s method by using upper/lowercase Roman numerals to indicate chord quality. When doing
so, Weber necessarily invoked the harmonic minor scale as the basis for his Roman numerals in the
minor mode, in order to have a major dominant harmony (as does Brossard in 1705, described in
note 9 above). Suzannah Clark (2015, paragraph 11) writes, “At the beginning of the nineteenth
century, theorists began to argue that this dominant major harmony was so prevalent in minor-
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mode music that it needed to be shown to be diatonic, rather than borrowed from elsewhere. They
therefore turned to the harmonic minor as their new foundational scale.” Critically, however, it
does not appear from Weber’s treatise that this scale was meant for practice as a melody. For
example, Hyer (2002, 735) illustrates how Weber’s treatise (1817–1821) derives major chords from
the major scale and minor chords from the harmonic minor scale (Example 17); taken together, all
notes in this example make up the harmonic minor scale (note also Weber’s omission of the
mediant chord).

[3.11] Hanon may also have derived some of his ideas from Fétis, who scholars have described as
“possibly the most influential music theorist of the first half of the nineteenth century” (Simms
1975, 112). Like Rameau, Fétis conceived of scales as abstractions (Arlin 1994, xxiv), something
Hanon may not have understood. According to Mary Arlin, “Fétis believed that the primary factor
in the determination of tonality is the scale: the order of the succession of tones in major and minor,
the distances that separate the tones, and the resultant melodic and harmonic affinities” (Arlin
1994, xxiii; see also Fétis 1844, 2). Hanon may have interpreted discussions of these melodic and
harmonic affinities by applying them to scale practice in a way that Fétis never intended. Fétis
writes, “it is evident that there remains no other principle for the construction of the scale and
tonality than the metaphysical principle” (Fétis 1844, 251, translation by Arlin 1994, xxiv).(10) Thus,
there is no evidence that Fétis regarded the harmonic minor collection as a scale for practice. For
example, when introducing the minor mode (1844, 3), he illustrates only the melodic minor scale,
as shown in Example 18. Moreover, harmonic minor is also notably absent from the piano treatise
that was co-authored by Fétis and Moscheles, which provides exercises for practice similar to that
in Hanon (1878), except major scales are given alongside only their parallel melodic minors (Fétis
and Moscheles 1840, 33–35), as shown in Example 19. What’s important to emphasize is that Weber
and Fétis are contributing to a shift to thinking in terms of harmony in the early nineteenth
century, which may have impacted Beyer and Hanon’s manuals.

[3.12] Recall also that Hanon characterizes the harmonic minor scale as modern as opposed to the
“former” melodic minor scale (“ancienne” in Hanon 1878, 32). It is possible that Hanon took these
terms from Fétis (1844), given that Christensen (2019, xi) argues that Fétis was well known and
considered the preeminent music scholar in the nineteenth century. And yet, Hanon does not use
the terms in the same way, as Fétis applies the term “ancienne” to the prima prattica, and modern
tonalities to Monteverdi and beyond; Hanon instead applies the terms to the melodic and harmonic
minor scales. Page 55 of Fétis (1844) might have provided Hanon with some rationale. Of course,
Fétis’s conception of modern tonality is rooted in the dominant seventh chord and its substitutions,
to include V7♭9 (1844, 55). According to Fétis, tonality is thus “negated” when making use of ↓
rather than the leading tone (↑ ) in the descending melodic minor scale (Nichols 1971, 114), and
Hanon may have gone one step further to use this as support for the harmonic minor scale being
“modern” over melodic minor. Hanon is quite possibly the source for why we refer to these scales
as melodic and harmonic today, as the terms seem to first appear as applied to scales in The
Virtuoso Pianist.

[3.13] The second possible hypothesis is that Beyer and Hanon got the idea to elevate harmonic
minor into one’s practice regimen from another practical piano manual (or from corresponding
with those who have studied in conservatories), although we cannot directly point to such a source.
After all, Adams and Martin have suggested that Hanon derived many of his exercises from earlier
manuals, writing:

Hanon’s work contains nothing that is in any way new or innovative. The method is,
in fact, remarkably similar to a number of French and German piano methods of the
period that display an identical progression from simple exercises to a variety of basic
technical elements. Notable among these, Aloys Schmitt’s Études pour le piano,
published in the decade before Hanon’s birth, contains five-finger exercises that clearly
influenced Hanon. For example, Schmitt’s exercise 170, the first exercise in his
collection, is identical to Hanon’s own first exercise published approximately 60 years
later. (Adams and Martin 2009, 20)
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But Schmitt (1820) is decidedly not the source of Hanon’s scale pedagogy, as scales were not
included in the former’s set of etudes. We cannot be certain which texts or pedagogy he consulted
when forming his ideas on harmonic minor. However, there is no question that Hanon’s text was
part of an emerging trend, even a catalyst, for including harmonic minor (and preferring it over
melodic minor) in scale-practice regimens.

[3.14] And yet, with the exception of Beyer (1850), other contemporaneous sources only illustrate
melodic minor as the scale to practice. For example, Josef Pischna’s minor-mode exercises (1887)
are exclusively melodic minor (exercises 33, 34, and 40) and harmonic minor is not found. Liszt also
used major and minor scales for various technical purposes (Soderlund 2019, 302), and emphasized
melodic minor in his Technische Studien, S. 146 (1887). According to Neil Goodchild,

Liszt does not include harmonic minor octave scales in exercises nos. 39, 40 or 41. A
possible explanation for this is that this variety of scale, with the augmented second
between the sixth and seventh degrees of the scale occurs less in actual music than do
melodic minor lines, whether this is in finger articulated octave or bravura octave
passages. The technical detail of other techniques in harmonic minor scales is also
omitted from other exercises, such as nos. 31 and 32. (Goodchild 2007, 137)

Still, harmonic minor can be found within the 450 pages of Liszt’s text (although this article
maintains that Hanon, not Liszt, was the likeliest source for harmonic minor’s proliferation into
today’s scale pedagogy.)(11) Liszt started working on this text in 1868, but it was not completed
until his student Alexander Winterberger published it after Liszt’s death. Further, the manual has
not obtained significance because it contained numerous printing errors and largely was not
republished: Humphrey Searle, the cataloguer of Liszt’s oeuvre, has noted that “it seems
extraordinary that this exposition of the technique of piano-playing, by one who was perhaps the
greatest master of the art who has ever lived, has not come into general use at colleges and
academies” (Searle [1954] 2013, 100).

4. Scale Pedagogy After Beyer and Hanon

[4.1] What is evident is that the publications by Hanon (1878) and Beyer (1850) became extremely
popular, and continue to have a significant effect on piano pedagogy. This has undoubtedly added
to the prominence of harmonic minor in scale practice. These two texts are unique because they
were written by musicians who did not have strong ties to conservatories during their careers;
Hanon especially was not involved in local musical circles. Yet, these texts continue to have an
immense influence. In fact, these texts may have been popular because they were well suited for
beginners (Chung 1992, 3). For example, the title page of the English translation of Beyer (1864)
states that it is “designed for the exclusive use of young students and dedicated to mothers of
families.” While we do not know much about the influence of Beyer’s (1850) text in mid-nineteenth
century Germany, where it originated, it remains today the predominant piano text in Japan and
Korea. The source of this is due to American music pedagogue Luther Whiting Mason, who was
hired by the Japanese government in the 1880s to disseminate Western music in Japanese music
education. Mason spent 1880–1882 in Tokyo (Howe 1997), where he used Beyer’s text to teach
piano students (Nagao 2001), and Beyer’s method “is still widely used in Japan with beginning
students” (Ogawa 1991, 121). An examination of a mid-twentieth century Japanese translation of
Beyer (Beyer n.d.) reveals no differences from Beyer’s 1850 version and thus Japanese students
were learning a scale regimen consisting of major scales and their parallel harmonic minor. The
text was then disseminated in Korea, where according to Chung (1992, 3), Beyer’s method was
utilized there through the 1970s “to the exclusion of all other methods.” The modern Korean
translation of Beyer (1975) is similar to the Japanese version in that there are no differences in the
exercises and scales from Beyer 1850.

[4.2] Like Beyer (1850), Hanon (1878) remains an often-used text by pianists today. Hanon was self-
published and knew how to promote his mostly didactic works, and his efforts to distribute his
works resulted in an enormous influence on piano pedagogy. According to Fitch (n.d.), this
business acumen took him far. Although Rougier (2001) describes the harmonizations within



Hanon 1867 as rudimentary, Hanon submitted his organ method Système nouveau to the 1867 Paris
Exposition world fair and won an honorable mention (Adams and Martin 2009, 19). Hanon
subsequently submitted The Virtuoso Pianist along with other works to the next Parisian world fair
in 1878, where his complete works were awarded a silver medal (Adams and Martin 2009, 21). This
accolade was then proudly included on the cover page of later editions of The Virtuoso Pianist (see
Hanon 1923).

[4.3] Historical evidence suggests that the influence of Hanon’s The Virtuoso Pianist was almost
immediate, solidifying harmonic minor’s place within daily scale practice. Its second edition (1878)
was printed along with praises by three well-known and long-standing members of the faculty at
the Paris Conservatoire: Félix Le Couppey, Antoine Marmontel, and Georges Mathias (the last
being a student of Chopin). Hanon’s text was adopted at the Paris Conservatoire and the Royal
Conservatoire of Brussels during his lifetime (Adams and Martin 2009), an impressive feat given
that it seems that Hanon had no formal conservatory training himself. His 1878 second edition also
quickly disseminated to Russia. Graduating from the Moscow Conservatory in 1892, Rachmaninov
recounts that Hanon’s text was the predominant text used by Russian conservatory pianists:

During the first five years the student gets most of his technical instruction from a
book of studies by Hanon, which is used very extensively in the conservatories. In fact,
this is practically the only book of strictly technical studies employed. All of the
studies are in the key of ‘C.’ They include scales, arpeggios, and other forms of
exercises in special technical designs. At the end of the fifth year an examination takes
place. The examination is twofold. The pupil is examined first for proficiency in
technic, and later for proficiency in artistic playing—pieces, studies, etc. However, if
the pupil fails to pass the technical examination he is not permitted to go ahead. He
knows the exercises in the book of studies by Hanon so well that he knows each study
by number, and the examiner may ask him, for instance, to play study 17, or 28, or 32,
etc. The student at once sits at the keyboard and plays. (Rachmaninov as quoted in
Cooke 1917, 210–11, bold emphasis added)

Hanon 1878 has undergone hundreds of translations and editions, including an English edition in
1894, as well as a Russian edition (Hanon 1909) and an Italian edition (1927). Even now, Alfred
Music publishing calls it “the most widely used piano technique book ever written” (Hanon 1992,
back cover).(12) The influence of Hanon on piano pedagogy is somewhat surprising, given that
Hanon’s method was not particularly novel for its time and the author himself did not have any
formal musical training or reputation (Adams and Martin 2009).

[4.4] While Hanon’s exercises within his text were not particularly novel in comparison to other
contemporaneous manuals, Hanon’s preference for harmonic minor as the scale to practice was
unique for the time. Whereas countless texts prior to Hanon’s The Virtuoso Pianist focused only on
major and melodic minor scales, a review of similar texts published after its publication now
included the harmonic minor scale. For example, the piano method published by Émile Decombes,
one of Chopin’s last students and a professor at the Paris Conservatoire, replaces melodic
altogether with harmonic when presenting fingerings for all 12 major keys and their relative
harmonic minor scales (1888, 33–35), and same for the method book by Alberto Jonás (1922, Book
II, 9–14). Following the list of major and harmonic scales in each key, Jonás defends the elevation of
harmonic minor by writing the following:

Only the “minor harmonic” is employed in the minor scales and also in the exercises in
minor mode given in this work. There are ample reasons for discarding the “melodic
minor” scale as an antiquated, illogical, and underserving musical feature. A “scale,”
that is to say, a diatonic succession of tones, deserves the name only if these tones are
the same in a descending as well as in an ascending direction. The “melodic minor” is
really made up of two scales, the ascending scale being the old Greek “Doric” scale,
with major instead of minor seventh; and the descending scale being the “Aeolian.”
(1922, 15, English text by Jonás)



[4.5] Subsequent scale manuals published after Hanon were also likely influenced by his
incorporation of harmonic minor, including those by Louis Köhler (1894, book 2, 62–63; and 1908),
Pischna and Wolff (1908), and F. A. Schulz (1896/1939/1967), who all present both relative melodic
and harmonic scales after the major scales. These texts are still in print today. And Liszt’s famed
American student William Mason advocated practicing ascending melodic followed by descending
harmonic when describing scales in his own manual’s Volume II, and states this technique “has
many advocates among prominent pianists, Alexander Dreyschock and Hans von Bülow” (Mason
1889, 8); notably, he also uses the terms harmonic and melodic.(13)

[4.6] Published by Schirmer in 1900, the English translation of Hanon (1878) facilitated its
dissemination in the United States. Given Hanon’s influence described thus far, it is likely that
American piano pedagogues knew of and considered Hanon’s book when writing their own
methods. Well-known American piano pedagogues taught the harmonic minor scale alongside
melodic. For example, Mathilde Bilbro’s (1919, 5) progressive studies first present major (which she
calls “pure (or normal)”) and then the corresponding relative melodic and harmonic scales. John
Schaum’s method is still used by beginners today; in his book of scales (1946), he introduces each
of the 12 major scales along with a short piece, and then presents the 12 minor scales. When doing
so, he writes “minor scales are related to major scales. The minor scale is built on the sixth tone of
the relative major scale. The key signature of a minor key is the same as its relative major key.
There are three kinds of minor scales: Harmonic, Melodic, and Natural. The Harmonic Minor is the
most important” (1946, 18, bold emphasis added); this quote also solidifies that the terms melodic
and harmonic minor are well established by this point. The A harmonic minor scale is then
presented along with a corresponding composition (1946, 19). Other English-language scale
manuals also include harmonic minor, often found prior to the presentation of melodic minor. The
book of scales published by Alfred (Palmer, Manus, and Lethco 1994) presents all of the major
scales first, and then all of the minor scales beginning on p. 48 with natural, harmonic minor,
harmonic minor in contrasting motion, and melodic minor. The Royal Conservatory’s Brown Scale
Book (Royal Consevatory 2002) is organized in a similar fashion, presenting all the major scales
followed by a section devoted to all the minor scales (each starting with harmonic, harmonic in
contrasting motion, and then melodic).

[4.7] Similar to what Rachmaninov reported as taking place in fin-de-siècle Russian conservatories,
scales were also a pillar of piano pedagogy in the United States, and crucially, that harmonic minor
was a mainstay. For example, in the Ward-Belmont school (which eventually became Belmont
University in 1953), the 1919–1920 catalog listed the technical and artistic requirements for
diplomas and certificates in each performance emphasis. In order to obtain either a certificate or
diploma, students had to meet rigorous technical and performance demands, including playing
harmonic and melodic minor scales (Rumbley 2014, 235). Similarly, Howard Hanson also
recommended that along with the major scale, harmonic and melodic minor should be required at
the secondary level to prepare for collegiate music study, a statement made while serving as
Director of the Eastman School of Music (Hanson and Swarthout 1950).

[4.8] Since these advances in elevating harmonic minor in scale practice at the end of the nineteenth
century, the state of scale pedagogy over the last century has largely remained static. Today, the
most frequently required scales in piano accreditation programs are major, melodic, and harmonic.
For example, at the most advanced levels (Levels 9 and 10), the Royal Conservatory of Music
(RCM) examinations require four-octave melodic and harmonic minor scales—requiring students
to learn to play a melodic augmented second between  and  that the composers of the common
practice routinely tried to avoid melodically.(14) Harmonic minor is always required for all levels of
RCM exams (Royal Consevatory 2022); no other minor scale form holds this position. And Bastien’s
(1988) text designed to prepare for the National Guild of Piano Teachers exam presents a major
scale paired exclusively with its relative harmonic minor, whereas all melodic minor scales are
presented as an afterthought on the last few pages of the book (Bastien 1988, 34–37).

[4.9] To summarize: in most post-Hanon piano pedagogy texts and examination programs, there
seems to be a preference for practicing harmonic minor over melodic minor, speaking to the
extraordinary influence of Hanon’s 1878 manual. This is in direct contrast with most of the earlier
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nineteenth-century texts described above, which primarily teach melodic minor. In these pre-
Hanon texts, minor scales are also presented with no explanation of which scale occurs more
frequently in the literature, and why the scales are thus named; that is, the harmonic scale
generates the most commonly used collection of T-PD-D chords, whereas the melodic scale is
generally used for melodic passages. Indeed, Hanon’s introduction to the scales in Example 13
utilizes the terms “harmonique” and “mélodique,” and to our knowledge, seems to be the first use
of these terms as applied to scale practice.(15) The emphasis of harmonic minor that exists still in
today’s scale regimens seems to be supported by the fact that Hanon (1878) and Beyer (1850) have
remained well-known method books in piano pedagogy.

5. Frequency of Scales in the Repertoire

Aims and Method

[5.1] To date, no empirical project has investigated the prevalence of minor scales in the common-
practice period, despite general claims surrounding their frequency by influential music theory
texts (e.g., Clendinning and Marvin 2021, 98), and thus a systematic study of minor scale frequency
in the literature is underexplored. In response, we sought to quantify the frequency of various
minor-scale excerpts in the literature and determine whether this distribution differs across musical
eras and/or composers. This exploration may help understand the rise of harmonic minor in scale
practice in the mid-nineteenth century observed in Hanon, for example.

[5.2] Leveraging the Yale-Classical Archives Corpus (hereafter “YCAC,” White and Quinn 2016),
which consists of 13,769 MIDI files by 571 composers (and 14+ million harmonic slices), we used
Python to identify the following scale-degree patterns occurring contiguously in the highest voice
within minor-mode excerpts: ↓ -↓ -  (natural), ↓ -↑ -  (harmonic), ↑ -↑ -  (melodic), and ↑ -↓ -
(dorian), and these same pitch patterns were also counted in descending form, e.g., -↓ -↓ ,

-↑ -↓ , -↑ -↑ , and -↓ -↑ . Octave displacements were not counted; for example, the sequence
A♭4-B4-C5 was counted as ↓ -↑ -  (ascending harmonic) in a C minor passage, but A♭4-B3-C4 was
not. All composers and pieces for any instrumentation were included in the analysis, with two
exceptions: 1) any composer who was anonymous was not studied since we needed the composer’s
year of death for the analysis, and 2) some composers only had one or two pieces in the corpus and
data were analyzed only if more than 10 scale fragments from a single composer were found (and
at least one descending and at least one ascending scale fragment). This threshold was necessary
because our analysis also compares the proportion of each scale used, and few datapoints would
skew the analysis. Data from a total of 166 composers were analyzed, and a total of 17,328 stepwise
approaches to/from  in the minor mode were extracted from the YCAC. Raw data can be found in
the Appendix (sheet 1), where count frequencies for the eight scale excerpts are provided for each
of the composers.

Findings

[5.3] We first analyzed the total counts of stepwise motion to/from  found in the dataset. When an
excerpt is in the minor mode and approaching  stepwise from below (i.e.,  to  to ), composers
in the corpus use ascending melodic minor most often (Example 20), followed by natural, dorian,
then harmonic. For excerpts that descended stepwise down from tonic (i.e.  to  to ), the lowered
sixth and seventh scale degrees were most utilized (Example 21): of course, both descending
melodic and natural minor scales share this fragment. These data also illustrate the finding that

-↑ -↑  is even more prevalent in the minor mode than descending harmonic minor ( -↑ -↓ ) and
descending dorian ( -↓ -↑ ); and notably, the scale fragment -↑ -↑  is not ever present in minor
scales that students commonly practice within melodic minor, harmonic minor, or natural minor.
Example 22 offers one example of -↑ -↑  from the literature, occurring over a minor tonic
harmony in mm. 23 and 25 of Charles Gounod’s Funeral March of a Marionette.(16) Taken together,
Examples 20 and 21 illustrate that harmonic minor scalar excerpts are the least frequent in
comparison to the other minor-mode counterparts of melodic, natural, and dorian, and that the
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ascending ↑ -↑ -  and descending -↓ -↓  are the most common. These examples also illustrate
that, when in the minor mode, the total number of stepwise descents down from  (9,960 instances)
is more frequent than stepwise ascents up to  (7,368 instances).(17) And further, that descending
harmonic minor ( -↑ -↓ ), occurring 1,365 times in the dataset, is significantly more prevalent than
ascending harmonic minor (↓ -↑ - ), which only occurred 694 times in the dataset.(18)

[5.4] We then sought to learn whether the use of minor scale fragments changes over time,
depending on when the composer was living. Example 23 (left panel) illustrates how many
stepwise minor-mode scale segments ascending from  up to  were found in each half century,
with the x axis reflecting the composer’s year of death. Once again, it is apparent that ascending
melodic minor is far more common than other minor scale forms overall, with peak use occurring
in the early nineteenth century. Ascending natural minor is also more common than dorian and
harmonic minor. The left panel of Example 24 again illustrates that the descending scale form with

-↓ -↓  is most frequent across the historical periods.(19) This approach, however, gives more
weight to composers such as J. S. Bach, who contributed hundreds of pieces to the corpus (which
may introduce bias in our findings), while some composers only have a few pieces in the corpus. A
more balanced approach is to consider the proportion that each composer used the different scale
types. Example 25 provides a close study of this approach, sharing the proportion that the most
represented composers in the dataset wrote each of the ascending minor scale fragments.(20) As an
example, when J. S. Bach writes - -  in the minor mode, 67% of these are melodic minor (↑ -↑ - ),
as opposed to using harmonic minor (↓ -↑ - ) just 4% of the time. Ascending melodic minor is
used most often by all but two of the most represented composers in the database, with Liszt
preferring the harmonic-minor pattern and Debussy preferring natural minor.

[5.5] The right panels of Examples 23 and 24 expand this exploration for all 166 composers in the
dataset, where each composer now contributes equally to the average for each scale fragment,
regardless of how many of their works are contained in the corpus. This avoids bias from highly
represented/well-known composers. The right panel of Example 23 provides a visual illustration
that when in the minor mode and no matter the time period, composers use the scale fragment ↑
-↑ -  (ascending melodic) as the most frequent ascending stepwise approach from  up to , as it is
used more often than ascending dorian, ascending harmonic minor, and ascending natural minor.
However, we note a trend that ascending melodic minor falls out of favor as time goes on. Turning
to an analysis of descending scale fragments, the right-most panel of Example 24 shows that, in
general, the scale fragment -↓ -↓  is used most frequently by composers when descending
stepwise from  when in the minor mode.

[5.6] Given that Example 23 visually indicates that ascending melodic minor seems to diminish in
use over time in comparison to the other minor scale forms, we then sought to test the significance
of these trends. Example 26 tests this directly and confirms that ascending melodic minor decreases
significantly in proportional use by composers over time.(21) By contrast, both ascending natural
minor and ascending harmonic minor show an increase in use.(22) Ascending dorian, on the other
hand, showed no significant trend and remained relatively flat, and its residuals also failed to meet
normality. In sum, only ascending melodic satisfied all regression assumptions and yielded a
significant negative slope, while the other three fragments provided descriptive evidence of either
rising or flat tendencies. Thus, the regression lines drawn in Example 26 are presented as
summaries of overall trajectories of scale use over time rather than as predictive models. Notably,
the upward trajectory of ascending harmonic minor becomes especially pronounced toward the
end of the nineteenth century, a development that may reflect a broader shift toward harmonic
thinking that is evident in nineteenth-century theory treatises.

[5.7] In Example 27, we examined trends in use of descending minor-mode scale fragments.(23) The
fragment in a minor mode with -↑ -↑  showed a clear decline in proportional use over time.(24)

Descending natural minor exhibited a modest but significant increase in use, and unlike most other
cases, its residuals largely satisfied regression assumptions, making this the most stable result.
Descending harmonic minor showed only a marginal upward slope (p = 0.05) and violated
normality, so it is best interpreted as essentially flat. Descending dorian also remained flat and did

6̂ 7̂ 1̂ 1̂ 7̂ 6̂

1̂

1̂

1̂ 7̂ 6̂

6̂ 7̂ 1̂

6̂ 1̂

1̂ 7̂ 6̂

6̂ 7̂ 1̂ 6̂ 7̂ 1̂

6̂ 7̂ 1̂

6̂

7̂ 1̂ 6̂ 1̂

1̂ 7̂ 6̂

1̂

1̂ 7̂ 6̂



not yield significant results, with residuals again failing normality. We note that the overall trend
patterns for descending fragments closely mirror those observed for the ascending scale fragments:
over time, the use of melodic minor declines, natural minor rises, harmonic minor shows a weak
upward tendency in use, and dorian remains flat. This consistency across both ascending and
descending contexts suggests a broader stylistic trend in the treatment of minor scale variants
across the corpus.

[5.8] We have observed a slight increase in the use of harmonic minor over time in the repertoire.
This may be due to the rise of practicing harmonic minor illustrated earlier in this article, but it
could also be for other reasons. That is, it is important to consider that the two composers from
Example 25 using harmonic minor proportionally more often in their oeuvre were Dominico
Scarlatti, who spent much of his life working in royal courts in Portugal and Spain, and Franz Liszt,
who was Hungarian, and that these regions may utilize the harmonic minor scale fragment more
than others. Musicians have made note of Scarlatti’s use of the augmented second, possibly due to
Moorish influence (e.g., Bogner 2015, 9).(25) Similarly, even the first measure of Liszt’s Hungarian
Fantasy for piano and orchestra features ↓ -↑ - . It may be that the rise of harmonic minor at the
end of the nineteenth century is linked to the tendency by composers at this time to draw upon folk
music as part of musical nationalism.(26)

[5.9] Alternatively, it may be that Liszt’s preference for harmonic minor is a statistical outlier. To
explore this, we conducted a binomial test (i.e., examining whether Liszt uses this scale fragment at
a significantly higher rate compared to all other composers). Example 28 shows the distribution for
each scale type, with the frequency of each scale type extracted from Liszt in the middle column
and all 166 corpus composers in the right-most column. Based on a one-sided binomial test, the
observed values for Liszt (N = 188, K = 72, proportion = 38.3%) give significant support to the
assumption that Liszt’s use proportion of the ascending harmonic scale is significantly higher than
the percentage with which other composers use that harmonic scale fragment (9.4%, p < .001). Next,
we investigated whether the distribution of Liszt’s scale use proportion differs from the
distribution of other composers’ use proportion; a chi-square goodness-of-fit test was used to
assess this question.(27) This test reveals that Liszt used the four ascending minor scale forms
significantly differently from the way other composers from the YCAC dataset (χ2(3, N = 188) =
186.79, p < .001). Thus, Liszt’s frequent use of the ascending harmonic minor scale fragment in
particular is not representative of the canon, although it may be part of an emerging trend in the
late nineteenth century.

[5.10] Broadly, these empirical findings support the assertion made in music theory pedagogy that
melodic minor is the most frequent scale form used by composers (e.g., Kostka and Payne 2009;
Clendinning and Marvin 2021). To contextualize these overall findings, we want to emphasize that
while this section contains a study of how composers used various minor-mode scale forms,
focusing on those included in the YCAC, much labor of music pedagogy was done by women
and/or lesser-known figures who may not be included in the dataset; Hanon was certainly one of
these. That said, one of the benefits of the YCAC is that it is one of the biggest datasets of music
from the Western classical era, allowing researchers to study a large amount of music, including
that of many lesser-known composers. Caution should also be given due to the corpus’s wide span
of music that ranges from early Baroque through the mid-twentieth century.(28) By treating all
composers in the dataset equally—as we did in in the right panels of Examples 23 and 24 and in
Examples 26 and 27—we somewhat mitigate the oversized influence of a few, privileged voices in
this corpus, and this method still showed melodic minor as most frequent in the repertoire.
Throughout this article, we have also explored a variety of theoretical treatises and pedagogical
manuals, where some were designated for conservatory education (de Bériot 1858), while others
were for home study (Fitton 1855) or for music education in the K–12 public schools (e.g., Mason
1839). Despite the varied contexts intended for the many texts described in this article, we maintain
that melodic minor was overwhelmingly the most common scale form played in the repertoire and
taught in the majority of documents throughout the eighteenth and nineteenth centuries. This
finding is important in light of what seems to be an emphasis on harmonic minor over melodic
minor by today’s piano pedagogy programs (Schaum 1946; Royal Consevatory 2002), a shift that
seems to be catalyzed by the proliferation of Beyer (1850) and Hanon (1878).
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6. Recommendations

[6.1] Taking together these musicological and empirical findings, this article offers six
recommendations for scale pedagogy moving forward: 1) Following the way that the minor scales
are described in widely used theory texts (Kostka and Payne 2009, 60 and 63; Clendinning and
Marvin 2021, 98–99), piano pedagogy texts might also include a brief explanation for why the
melodic and harmonic scales are thus named, and to remind students that notes of the harmonic
collection generate the most commonly used T-PD-D harmonies in the minor mode, whereas
melodic minor is more common as melodies. This kind of rationale is largely missing from piano
technique texts (e.g., see the discussion of the minor scales in Palmer, Manus, and Lethco 1994, 12).

[6.2] 2) Melodic minor could be emphasized more in scale practice due to its prevalence in
common-practice repertoire; conversely, harmonic minor could be de-emphasized. Further,
examination programs such as the Associated Board of Royal Schools of Music, the Royal
Conservatory of Music, and the American College of Musicians Piano Guild might also require
melodic minor more than other scales. Given that these programs proctor approximately one
million exams in total per year, this would have a marked effect on students’ daily practice habits
around the world. This recommendation to practice the harmonic minor scale less often follows
sentiments offered by Gerald Eskelin (1999) and others.

[6.3] 3) Taking the modern piano’s ergonomics into account further undercuts the utility of
harmonic minor scale practice. The modern piano’s size has generally been stable for the past 130
years, with an octave typically spanning 188 millimeters; thus, small-handed pianists, particularly
children, are at a disadvantage (Yoshimura and Chesky 2019, 3). The piano, after all, is different
from some other instruments like those in the string family that utilize several instrument sizes for
smaller, often younger, students. Eri Yoshimura and Kris Chesky (2019) found that performance
pain on a slightly smaller keyboard (octave spanning 174mm.) was significantly less for
participants with smaller hand sizes; they also note that this more ergonomic piano size is not
commonplace, reporting that Yamaha stopped making pianos of this size in 2003 due to lack of
demand. The augmented second within the harmonic minor scale is particularly problematic
because it is practiced with consecutive fingers, as shown in the fingered passages in Example 29.
Research by Richard Parncutt et al. (1997, 346) found that best fingering practices for spans of three
semitones (like the augmented second) should not be used with fingers 3 and 4, such as that in
Example 29A, and suggests that these two fingers only comfortably perform a span of a semitone,
even with adult male hands. Meanwhile, most scale texts teach that the right hand uses fingers 3
and 4 for the augmented second in the following harmonic minor scales: c, d, e, g, and a, which
also happen to correspond with the keys typically taught to beginning pianists (e.g., Example 1).
Taken together, this research on health in the performing arts provides additional support for the
argument that harmonic minor might be practiced less often in comparison to other minor forms.
Drill-based pedagogy in the nineteenth century even acknowledged and accepted pain while
practicing (Laor 2016a, 14), and we should be actively trying to avoid this possible outcome when
practicing scales today.

[6.4] 4) Piano pedagogy should follow the trend in music theory to emphasize the parallel
relationship when teaching scales (Telesco 2001), rather than relative relationships. Theory texts
largely have taken this pedagogical stance (Hamm and Hughes 2023, Example 4), and yet piano
scale texts in popular method books (e.g., Bastien 1988, Royal Consevatory 2002) and skills
programs (e.g., ABRSM and RCM, see Example 1) strongly favor practicing minor scales from the
relative major, a practice that stems at least back to Clementi (1802) and Czerny (1839).

[6.5] 5) Scale pedagogy could better explore the variations available to scale degrees  and . That
is, if harmonic minor has entered scale pedagogy despite it being the least common minor-mode
variant, then other patterns might be studied as well. Example 30 illustrates all possible variations
of  and  in a minor mode, which consists of natural minor (aeolian), harmonic, melodic, and
dorian.(29) Our corpus analysis suggests that, given its relative prominence in the repertoire,
students should practice dorian alongside the other minor-mode scales. If scales are practiced in
order to prepare students for passages that are common in the music that they will encounter, then
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data from Examples 20 and 21 support this elevation of dorian into daily practice routines. Not
only is dorian relatively frequent in minor-mode compositions in the common-practice period
(such as Saint-Saëns’s string theme in “Lion” from The Carnival of the Animals in A dorian and
Gustav Holst’s opening of the “Jig” from St. Paul’s Suite in D dorian), but it is extremely frequent in
folk music (“Scarborough Fair,” “Now the Green Blade Riseth,” and Rhiannon Gidden’s “At the
Purchaser’s Option”), popular music (e.g., Tears for Fears’s song “Mad World” in F♯ dorian, Tom
Petty’s intro and verses in “Last Dance with Mary Jane” in A dorian, and Lynyrd Skynyrd’s long
guitar solo in “Free Bird” in G dorian), and it is also fundamental to jazz improvisation. Thus, there
are numerous benefits to asking students to practice the dorian scale, to include broadening the
types of genres students listen to and interact with. This also allows students more opportunity to
engage with works composed by BIPOC composers, answering calls for diversification to music
pedagogy.

[6.6] 6) Finally, melodic minor could also be practiced with ↑  and ↑  even when descending. One
reason that melodic minor may not be required in the Royal Conservatory Level 1 examinations is
that it has different ascending and descending forms, which may be thought of as more difficult for
students. Given that the descending minor scale form with a raised  and  occurs frequently in the
repertoire (as shown in Example 21), this version might also be valuable to learners. Further, this
consistently raised version of the melodic minor scale is extremely familiar to jazz improvisers. For
example, when describing melodic minor, Scott Reeves writes, “The ascending version, also known
as the jazz melodic minor scale, is the only version we will be concerned with” (1989, 189), and jazz
students are taught to use the notes from the ascending version of the melodic minor when
learning to improvise over minor ii-V-I progressions. Example 31 provides additional evidence of
the prevalence of the ascending version of melodic minor that is taught by jazz improvisers, where
the melodic minor scale is played both ascending and descending with ↑  and ↑ . With this in
mind, pedagogues might consider teaching a daily scale-practice regimen for a given tonic in the
order shown in Example 32: C major, C jazz melodic minor, C dorian, C natural minor, then C
harmonic minor. Note that in this progression of scales, students are learning the parallel
relationships between minor and major scale forms. Importantly, once students play the major
scale, they then modify just one scale degree to transform into each of the different minor scale
forms that follow.(30) Further, all scale forms are identical between their ascending and descending
versions in this proposed regimen. Perhaps at more advanced levels, students could then learn to
ascend on one scale form and descend with another, akin to the current melodic minor scale with
↑ -↑  ascending and ↓ -↓  descending.

7. Conclusion

[7.1] Overall, this article provides the first large-scale, systematic study of minor-mode scales in
Western classical repertoire, and combines data-driven and musicological approaches to
understanding minor-mode scale practice across centuries and how it has impacted today’s scale-
practice regimens. We found that composers use melodic minor most often in common-practice
literature, adding much-needed empirical evidence to the many texts throughout centuries that
make similar arguments without frequency data. We also find that harmonic minor (specifically the
scale-excerpt ↓ -↑ -  and its reverse) does not frequently occur as a melody within the repertoire
itself, and we question the rationale for which harmonic minor was incorporated into scale practice
within nineteenth-century piano manuals. We hope that this article brings together past and
present ideas surrounding minor-mode scale practice with the field of music theory, and
encourages a dialogue between piano pedagogy and music theory for determining best ways to
move forward. Moreover, this article asks musicians to reconsider the century-long tradition of
practicing harmonic minor that continues in current practice, and to evaluate new scale
pedagogies, especially those that do not prefer the harmonic minor scale over other minor scale
forms.
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Footnotes

1. This article primarily limits itself to the study of scale pedagogy at the keyboard; similar
explorations could be made for other instruments.
Return to text

2. The preference of melodic minor is not exclusive to piano scale pedagogy. Described later, violin
methods such as that penned by de Bériot (1858) also ask students to perform melodic minor, not
harmonic. Melodic minor is also taught in vocal pedagogy; Lowell Mason, who is known for
establishing public music education in the United States, presents melodic minor as the scales to
sing (1839, Chapter XXXV). Further, while the texts listed in [2.2] are largely for advanced students,
a review of early nineteenth century texts designated for private instruction of beginners also
exclusively contains melodic minor as the scale to practice; see Burrowes (1823, 45–47 and 68–70)
for such an example.
Return to text

3. In another discussion of alternative settings of the rule of the octave, Demeyere (n.d.b) illustrates
one example of a bass line in G harmonic minor (G-A-B♭-C-D-E♭-F♯-G) where the E♭ ( ) moves
down via diminished seventh to  to avoid the augmented second. This is a different
conceptualization from practicing harmonic minor as a scale that includes the augmented second.
Return to text

4. This particular excerpt is one of the few passages from Beyer’s manual that varies in later
editions. For example, in the 1895 printing of Beyer, edited by Adolf Ruthardt, measure 11 now
contains an F♯, emphasizing melodic minor. The English edition, however, first published in 1864,
is the same as the 1850 edition. The 1895 Ruthardt edition of Beyer also presents each major and
parallel harmonic minor in its scale regimen, but curiously states that there are two other scales to
practice and both illustrates and names melodic (“melodisch”) and phrygian (“phrygisch”) (1895,
86).
Return to text

5. “Chaque gamme majeure est suivie de son ton relatif mineur. Il y a deux manières de faire la
gamme mineure; nous avons cru devoir les donner ici après chaque gamme majeure, afin de laisser
au maître la facilité d'enseigner celle qu'il préfère. Nous avons marqué du numéro 1, la première
gamme mineure moderne, qu'on appelle aussi gamme mineure harmonique; et du numéro 2, la
seconde gamme mineure ancienne qu'on appelle aussi gamme mineure mélodique. On sait que la
gamme mineure moderne ou harmonique, à la sixte mineure avec la note sensible en montant et en
descendant; tandis que la gamme mineure ancienne ou mélodique, à la sixte majeure et la note
sensible en montant, avec la sixte mineure sans note sensible en descendant.” Translated by JB.
Return to text

6. The publication year of this text is unknown. A description by the Biblioteca Nacional de España
lists the year as “1873?”: http://bdh.bne.es/bnesearch/detalle/bdh0000094249.
Return to text
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7. “Le Conservatoire de Paris et la plupart des grands artistes, ayant adopte la gamme mineure
avec la sixte mineure en montant, parce qu’elle est plus en rapport avec les lois de l’harmonie, et
qu’elle offre un doigté plus régulier, nous avons cru devoir aussi lui donner la préférence pour
notre méthode; cependant, comme nous ne voulons pas être exclusive, nous donnerons aussi à la
page 54 la gamme mineure ancienne avec la sixte majeure en montant.” Translated by JB.
Return to text

8. Hanon’s right-hand fingerings in his scale regimen (1878, 32) are identical between melodic and
harmonic minor for all keys with the exception of C♯ minor and F♯ minor. We thank Paula Telesco
for making this observation.
Return to text

9. Pedneault-Deslauriers (2017, n37) writes that the first French description of harmonic minor
comes from just a few years before Rameau’s Traité, found within a dictionary entry on mode by
Sébastian de Brossard (1705, 50). Brossard describes the importance of the major dominant
harmony when invoking the concept of what we think of as harmonic minor today. We note,
however, that the terms melodic and harmonic minor are absent in this 1705 publication.
Return to text

10. Fétis (1844, 251) writes, “il est évident qu’il ne reste plus d’autre principe pour la construction
de la gamme et de la tonalité que le principe métaphysique.”
Return to text

11. The first scales within Liszt’s Technische Studien include mostly melodic minor (, Book II, p. 4),
but four scales (C♯m, F♯m, Bm, and Em) are unsystematically illustrated in their harmonic minor
version in lieu of melodic. However, later on page 15, C♯ minor is presented back in the melodic
minor form. Harmonic minor is also included in a practice regimen on page 20, where scales are
presented first as C major, C melodic minor, then C harmonic minor, and then the same in G, etc.
Return to text

12. And yet, there has been much dialogue as to the benefits and critiques centered on the exercises
in Hanon’s method. These pros and cons of Hanon’s The Virtuoso Pianist lie outside of the scope of
this article. Those interested in such a dialogue might consider Rizzo (2019), who argues that while
practicing Hanon’s exercises focus students’ attention upon finger strength and independence,
wrist and forearm strength, and endurance, Hanon’s exercises might also be harmful if applied
incorrectly, leading to possible injury.
Return to text

13. William Mason was the son of Lowell Mason, who is commonly regarded as a pioneer of
American public music education, and is the brother of Henry Mason, co-founder of Mason and
Hamlin pianos. Luther Whiting Mason, who is also mentioned in this article for bringing Western
music pedagogy to Japan during the Meiji Period, is unrelated by family to the other Masons
mentioned here, but was a student of Lowell Mason in Boston and a music educator himself.
Luther Whiting Mason taught piano to Japanese students using Ferdinand Beyer’s method book,
which teaches major and its parallel harmonic minor (although does not use the term harmonic);
see [4.1].
Return to text

14. While the harmonic scale is required in practice, pedagogical books containing solos for
beginners do not typically contain repertoire that uses the melodic augmented second that is part
of harmonic minor. For example, an augmented melodic second only occurs three times in all of
Books 1–4 of the Suzuki Violin Method.
Return to text

15. These terms are again used by American general music educator Luther Whiting Mason in his
1891 supplement to his singing method for music programs in the public schools when illustrating
minor scale forms (1891, 22). Both Luther Whiting Mason and Hanon were both present at the



World Fair in 1878, and we can only speculate that the two met and exchanged ideas.
Return to text

16. We wish to thank Paula Telesco for suggesting this example.
Return to text

17. To determine whether this finding is statistically significant for the 166 composers in the
dataset, a paired-sample statistical test was conducted. For each composer, the total number of
descending and ascending scale instances was calculated, and these values were treated as
matched pairs. Before conducting the test, the normality of the difference scores was assessed using
the Shapiro–Wilk test, so that we may learn how to best calculate the statistical difference between
two populations. Each difference score was obtained by subtracting the number of ascending
instances from the corresponding number of descending instances. The result indicated a
significant deviation from normality (W = 0.441, p < 0.001, N = 166), suggesting that the assumption
of normality was not satisfied. Consequently, a non-parametric alternative, the Wilcoxon signed-
rank test, was applied. The test revealed a statistically significant result, indicating that descending
scale fragments in the minor mode were used more frequently than ascending scale fragments
across the set of composers (W = 3731.5, p < 0.001, N = 166). This finding provides strong evidence
that descending scale forms were more prevalent in the repertoire under study.
Return to text

18. For this test, the Shapiro–Wilk test indicated a significant deviation from normality (W = 0.396, p
< 0.001, N = 166), so the Wilcoxon signed-rank test was applied for the purposes of analysis. The
test revealed a statistically significant result, indicating that descending harmonic minor scales
were used more frequently than their ascending counterparts (W = 2132, p < 0.001, N = 166). This
result reinforces the overall pattern that descending scale forms were more prevalent in the
repertoire.
Return to text

19. The bell-shaped curves from the left panels of Examples 23 and 24 also illustrate that the YCAC
overrepresents music from composers active between 1700 and 1900.
Return to text

20. The YCAC dataset distinguishes between what the source data designates as “major” (well-
known) and “minor” (lesser-known) composers; this example shares findings for the 19 composers
designated as “major” in the database. A discussion of the scale use by these particular composers
continues in paragraph [5.8].
Return to text

21. Significance of trend lines shown in Example 26 are as follows:
Ascending Melodic: y = 2.184 − 0.0009 x, R2 = 0.066, F(1, 164) = 11.68, p < 0.001.
Ascending Dorian: y = 0.587 − 0.0002 x, R2 = 0.012, F(1, 164) = 3.08, p = 0.08 (not significant).
Ascending Natural: y = −1.086 − 0.0007 x, R2 = 0.072, F(1, 164) = 12.63, p < 0.001.
Ascending Harmonic: y = −0.703 + 0.0004 x, R2 = 0.048, F(1, 164) = 8.2, p < 0.001.
Return to text

22. While the residuals for these two fragments violated the assumption of normality, the
regression lines can still be interpreted descriptively, and both scales exhibit clear upward trends
across the corpus, with the natural minor increasing at a somewhat higher rate.
Return to text

23. Significance of trend lines shown in Example 27 are as follows:
Descending Melodic: y = 2.191 – 0.0011 x, R2 = 0.201, F(1, 164) = 41.36, p < 0.001.
Descending Dorian: y = –0.15 + 0.0002 x, R2 = 0.01, F(1, 164) = 1.66, p = 0.19 (not significant).
Descending Natural: y = –0.532 + 0.0006 x, R2 = 0.035, F(1, 164) = 5.91, p < 0.05.
Descending Harmonic: y = –0.51 + 0.0004 x, R2 = 0.023, F(1, 164) = 3.89, p = 0.05.
Return to text



24. That said, an analysis of this descending melodic minor fragment trend line’s residuals reveals
violations of both normality (meaning that the residuals are not distributed in a bell-shaped curve)
and homoscedasticity (meaning that the residuals do not maintain equal variance across fitted
values). Since these are assumptions required for linear regression, we report the observed trend
but caution against overinterpreting this result as statistically robust or predictive.
Return to text

25. That said, Sutcliffe (2023, 203) describes that sources disagree about “cases where an augmented
second exists between the sixth and seventh degrees of the scale played adjacently (the harmonic-
minor scale)” within Scarlatti’s keyboard sonatas, suggesting that these instances may be open to
debate and may have been introduced by various editors and not by the composer himself.
Return to text

26. Interested readers may wish to explore this hypothesis further by accessing the list of all
instances of harmonic minor found in the dataset included in the Appendix. Sheets 2 and 3 of this
document provide the composer, piece/movement, and location (called “offset” in the YCAC
dataset; see White and Quinn 2016) in which the ↓ -↑ -  or -↑ -↓  excerpt was found.
Return to text

27. Assumptions for this test were met. Interested readers may reference background information
about this statistical test here: https://www.jmp.com/en/statistics-knowledge-portal/chi-square-
test/chi-square-goodness-of-fit-test.
Return to text

28. The structures of power in music education have contributed both to the creation of the YCAC
and findings of minor-mode scale frequencies by composers within the dataset. A consideration of
Foucault’s (1977) work, for example, can remind us of this influence.
Return to text

29. This figure echoes the four versions of scales with a lowered third scale degree found in
Schenker’s harmony text (1954, 87), where he illustrates the different scales with all combinations
of raised and lowered versions of , , and . However, it is unclear whether he meant these to be
practiced.
Return to text

30. One might even imagine starting with C mixolydian ( - -↑ - - -↑ -↓ - ) prior to C major in the
proposed scale-practice plan shown in Example 32.
Return to text
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