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PERCEPTION OF THE MAJOR/MINOR
DISTINCTION: I. HISTORICAL AND THEORETICAL
FOUNDATIONS

Robert G. Crowder
Yale University

This paper sets a context for research on the major/minor distinction in music.
Among the many harmonic distinctions, this one is especially interesting because of
its traditional emotional connotation (happy/sad). Although there is a scholarly tra-
dition denying that this connotation is inherent, even for Western listeners, in isolated
chords played outside of a proper musical context, Heinlein’s (1928) early research
supports this connotation in one form or another. Conjectures are discussed as to (a)
why music has any emotional connotations in the first place, and (b) why the major
harmony, rather than the minor one, has the positive connotation.

Music cognition is like reading in that it coordinates mechanisms ranging
from elementary stages of perception to the most complicated of the higher
mental processes. This article supplies the background for a psychophysical
research focus on the major/minor distinction in pure tone triads. The empiri-
cal work itself is found in Crowder (in press).

Of course, experiments on the major/minor distinction are not scarce,
especially experiments on categorical perception (Blechner, 1977; Locke &
Kellar, 1973; Zatorre & Halpern, 1979; see the review in Burns & Ward, 1982).
These earlier studies are mainly concerned with whether or not a speech-like
perceptual mode cari be identified with music stimuli. The approach here is

" different and therefore requires some introduction. After all, there are dozens
of harmonic and interval distinctions that could be studied psychophysically.

The reason for singling out this major/minor contrast is that it is poten-
tially related to the question of emotional connotation in music. Alone among
the harmonic distinctions, this one carries a stable, conventional, emotional
“charge” (happy/sad) in our musical culture, Thus, it might serve as a point of
contact between elementary and complex aspects of music recognition.

The psychophysical methodology employed in Crowder (in press) affirms
the analytical premise that one good way to find out how things work is to take
them apart. Articulate and principled objections to this approach exist. The
process in which one is interested might be an emergent process manifest only
at higher levels on the scale of complexity, for example. The distinction be-
tween major and minor modes might, accordingly, require a larger musical
context, as compared to isolated triads, before it makes sense even to use the
terms. The opposition between analytical and synthetic research strategies is
partly a matter of priorities and partly a matter of taste, but fortunately it is
an empirical question whether the methodological abstraction of the psycho-
physics laboratory will have jeopardized study of the musical processes of in-
terest. That question is the main goal of the present article.

Music and Language ,

An accepted distinction among the higher domains, or levels, of
language, separates (a) syntax, (b) semantics, and (c) pragmatics (Pierce, 1934
Shannon & Weaver, 1949). This classification is instructive when applied to
music: There can be no doubt that music is full of large- and small-scale syn-
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tactic structures, from the regularities in, say, a rondo form, to those in voice-
leading and rhythm within a single melodic phrase. The syntactic structures in
music are more than superficial patterning, too. A consideration of Theme-
and-Variations form or of Schenkerian analysis (see Jackendoff & Lehrdahl,
1982) reveals the distinctions between deep and surface structures and the sorts
of transformational rules that are the foundation of Generative Linguistics.

It is arguable, however, that music is completely missing the semantic
level; it is not about anything. At least music seems to be asemantic in the refer-
ential, extensive sense. There may be aspects of music structure that would
qualify by some definitions of intensive meaning (Bernstein, 1976; Pribram,
1982). (See also Farnsworth, 1969, Chapter Five, for a more leisurely discus-
sion of these points.) In broad outline, though, musicis rich in syntax and poor
in semantics.

Paradoxically, music communicates like conventional language at the
pragmatic level. It affects us. This is not to equate pragmatics with emotions;
emotions are probably better considered only one form of pragmatic commu-
nication. (Pribram, 1982, discusses pragmatics in music in a somewhat differ-
ent sense.) In music, asin language, pragmatics are carried not only by the mes-
sage, as received in its widest context, but also by the suprasegmental or pro-
sodic gestures that are applied to the acoustic stream. Prosody in language in-
cludes timing, stress, amplitude, and pitch variation, all of which have an ob-
vious home in musical expression as well as linguistic. Without digressing any
longer on these and other instructive parallels between music and language as
communications media, we may move on, having framed a central question
for music cognition: How could music tap into the emotional system?

Emotion and Music

Lookmg beneath the simple statements that music (a) has no referential
meaning, and (b) somehow conveys emotions, raises some very nasty prob-
lems. If one takes seriously the claim of Attribution Theory in social psycholo-
gy (Schachter, 1964), then emotions themselves are derivative from cognitive
interpretations. Emotions are supposed to be produced through a nonspecific
arousal and a label applied to the meaning of the situation at hand. How could
this ever work in music? It is easy enough to claim that violated expectations
produce arousal in music (Meyer, 1956), but what would be the source of the
situational labels that would permit attribution of this arousal? And, for that
matter, what about these violated expectations on the tenth or fifteenth hear-
ing? Should the emotional response to music wear out as there cease to be sur-
prises in a particular piece (see Meyer, 1967)?

If questions like these had to be cleared up and answered before investi-
gating emotions in music, research would probably be near paralysis. I pro-
pose to bypass most of these issues, going instead right to the level of everyday
language where there is a highly conventional point of contact between music
harmony and emotions. Indeed, the association of the major mode with kap-
py and minor with sad is the most solid link we have between music structure
and the language of human emotions. This makes the major/minor question
a good place to start addressing the larger issue. And it answers the question
of why this, among all the other musical distinctions, is worth a program of
investigations. The happy/sad connotation in harmony may well be only a cul-
tural convention among those steeped in the Western Art Music tradition since
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the Renaissance. This issue can be postponed, too, so long as we accept that
the connotation exists.

But does it? There is no doubt that pieces with sad and happy connota-
tions differ in several ways. For example, the former tend to be slower, and
lower in pitch, than the latter, in addition to their being harmonized in the
minor rather than major mode. Therefore, it will not do to use real musical ex-
amples if one wants to establish the connotation on the basis of harmony
alone. Even the concept of the major/minor distinction is richer by far within
a complete musical context than for an isolated chord; for example, a piece of
music harmonized “in the minor mode” contains a particular organized blend
of major, minor, and other triads. There is a risk that stripping off the musical
context will leave little or nothing remaining of the distinction and its connota-
tion.

The Heinlein Experiment

Heinlein (1928) recognized this, and in his Experiment S played individual
chords, out of musical context, on the piano and asked for ratings on an adjec-
tive checklist. There were 30 subjects, half musically sophisticated and half
not. The stimuli were 48 major and minor chords in all possible keys played
in standard open four-part harmony. Use of a player piano and automatically
punched rolls provided satisfactory (indeed exemplary) control over timing
and intensity. There were 15 adjectives (bright, cheerful, doleful, dark, and so
on) about evenly divided between those having clear positive and clear nega-
tive connotations. On each presentation of a chord, the subject was to select
a single-adjective from the list according to his or her affective reaction. In
earlier experiments, Heinlein had done a thorough job of establishing sub-
jects’ capacities to discriminate chords in the major and minor modes. He had
also established relations between affective connotation and the voicing of a
chord, as well as its loudness.

The main data were whether a particular subject assigned a positive or a
negative adjective to a major or minor chord. Despite a thoroughly profes-
sional and even meticulous job in designing his research up to this point, how-
ever, Heinlein showed a sophomoric approach to handling his findings: He
must have had a heavy prior commitment to the view that there is nothing in-
herently affective about major and minor chords. The main data display was,
for each subject, the “erroneous responses” that occurred —the percentage of
times when a happy adjective was assigned a minor chord and a sad adjective
to a major chord. Because there were appreciable numbers of these inconsis-
tent responses, Heinlein concluded that the conventional connotations of ma-
jor and minor simply do not hold up when isolated chords are used. His infer-
ential rule seems to have been that if a principle does not predict every in-
dividual outcome, or practically every outcome, it must be mistaken.

The fact is there was overwhelming support for the conventional connota-
tion in Heinlein’s (1928, Experiment 5) data. I reanalyzed the subject-by-
subject results he provided, using the percent happy adjectives given a major
chord was played and the percent happy responses given a minor chord. Of the
30 subjects, 29 showed a difference in the conventional direction and the single
reversal was by a numerically tiny amount. I put these data through an analysis
of variance with the harmonic mode of the chord as one factor, subject group
(expert musician versus novice) as the second factor, and percent happy adjec-
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tive choice as the response measure. There was no effect of subject group, but
an enormous main effect of harmonic mode, F(1, 28) = 55.35, p<.005. There
was a larger “hit rate” (happy adjective chosen given major chord) for musi-
cians than for novices, a fact that was made much of by Heinlein, but it re-
sulted in only a barely significant interaction term, F(1, 28) = 4.77 p<.05.

Thus, there cannot be the remotest doubt that for both trained and un-
trained listeners, isolated chords, played in random order and out of all musi-
cal context, produce connotative judgments in accord with the conventional
happy/sad dimension, whatever Heinlein and careless readers of his work (see
below) have claimed to the contrary. It is another matter to decide whether a
true emotional reaction occurs directly to the chords, It could be that knowl-
edge of the traditional connotation and subjects’ perceived demand char-
acteristics combined to produce Heinlein’s results. Since the subjects tested in
Experiment 5 had been through the previous experiments in the series which
required the major/minor terminology, we may be assured they were ac-
quainted with the major/minor terms and he reported that most knew the tra-
ditional connotation.

There was a correlation of .711 between the happy/sad connotation effect
in Heinlein’s Experiment 5 and subjects’ abilities to apply the major/minor
labels in a previous experiment of the series.! This correlation leaves open at
least four causal possibilities. Subjects could have mediated major/minor
ratings by means of a prior emotional reaction. Secondly, they could have me-
diated emotional ratings by means of a prior major/minor judgment. Alter-
natively, some third factor could have been the mediator for both affective and
major/minor judgments; Helmholtz (1877/1954) would claim “roughness” or
dissonance to be this factor (see below). Finally, although all subjects had pre-
viously met a criterion for telling major and minor chords apart, using same/
different judgments, affective and major/minor judgments may have been cor-
related because both were limited by the ability to discriminate the chords,
prior to labelling.

In a later experiment, Heinlein used real musical examples for the mea-
surement of similar adjective choices. His choices of selections were so extrav-
agantly rigged they are hilarious. For pieces in the minor mode, he chose the
most sprightly, cheerful, lilting tunes he could find, for example, “Anitra’s
Dance” from Greig’s Peer Gynt. For selections in the major harmony, he chose
slow, low-pitched, ponderous music, including the “Largo” from Handel’s
opera, Xerxes. Sure enough, many subjects found “Anitra’s Dance” “ bright,
cheerful, or happy” while the “Largo” got ratings of “sad, melancholy, and
mournful” (Heinlein, 1928, page 135).

Hevner (1935) jumped on this last set of observations before long. Her
method was to take intact compositions and to play each in both major and
minor modes (for different subjects) with adjective and polar-scale ratings.
The results were strong (although no individual data were supplied here) and
showed that the same piece was rated as more affectively positive when played
in the major than in the minor version.
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Still, it is the Heinlein research (or rather his conclusions) that seems to
have guided scholars since. Among recent writers, Farnsworth (1969, pp. 74,
75) sticks rather well to the facts, but Davies (1978) cites with approval Hein-
lein’s misinterpretation of his own work:

Responses of both musically trained and untrained subjects are variable
and inconsistent when they are asked to make judgments about entire
pieces written in the different modes. It would seem likely, therefore, that
isolated chords in the major or minor modes would elicit very little in the
way of mood connotation. . . . (p. 103)

Lundin (1967) is even more categorical:

The mode in which a composition is written has little relation to the affec-
tive reaction aroused. The theory long held by authorities in the field, that
there are intrinsic properties in the chords, should be abandoned. (p. 168)

The strong bias shown by Heinlein and his followers surely reflects the
bias, in mid-twentieth-century American psychology, to seek extrinsic or cul-
tural as opposed to intrinsic explanations for as much as possible. A remark-
ably parallel episode in the history of psychology concerns “inherent” emo-
tional meanings in facial expression.2 Research by Landis (1924) was widely
cited for years to indicate that different emotions could not be discriminated
on the basis of facial expressions. His research entailed silent moving pictures
of people engaged in such activities as smelling ammonia, looking at porno-
graphic pictures, and cutting off the heads of live rats (experiments that are not
likely-to be replicated). Landis claimed entirely negative results on two counts:
He found no correlations among the particular situations in which facial
muscles showed the largest changes and, secondly, he found that outside ob-
servers could not discriminate what emotion was being experienced from par-
ticipant’s faces. Subsequent work, some of it based on reanalysis of Landis’
(1924) own data and some based on replication (Coleman, 1949) yielded posi-
tive results on both counts. However, secondary sources were painfully slow in
correcting Landis’ original conclusions, even a generation later. Both this and
the Heinlein episodes can be seen as reflective of the same tendency, in recent
psychology to downplay emotions that has been documented by Zajonc
(1980).

Of course, finding an affective connotation for music chords in adults
would not in the slightest imply a genetic or physical basis for the connotation.
However, the issue was joined as if somehow it did. We are now apparently in
a backswing of the pendulum against this extreme bias towards cultural deter-
mination of nearly everything and so in a better position to explore the matter
with open minds.

Heinlein’s results, then, do not deny that music chords in major and
minor produce emotional responses. They do not prove this assertion either,
of course. But if we accept the possibility of an inherent connotation, there are
two further questions that surface almost immediately: What is the mechan-
ism through which any music sounds make people use language terms of emo-
tion such as happy and sad? Then, given that emotions are somehow elicited
by musical stimuli, why, in particular, does the happy connotation go with ma-
jor and the sad with minor rather than the other way around?

7



Major and Minor Triads

Emotions, Again

There are at least five different ideas on how music stimulates emotions

and no particular reason why several of these hypotheses might not have merit.
(For this outline review I have relied heavily on Farnsworth, 1969, and Meyer,
1956, 1967). Of these proposed factors the first can probably be dismissed out
of hand, however. It says that we are moved in music by the appreciation af
form, such as, perhaps, recognition of a double trio in a scherzo movement or
of a stretto in a fugue. Musicologists may be a breed apart, but for the music-
loving population at large, the intuition is likely the opposite: that awareness
of form detracts from emotional responsiveness. A second idea is based on the
claim, rejected above, that music does, after all, contain referential meaning.
By this approach, music is almost a form of (prose) literature and we are
moved by the actions, ideas, and so forth that are conveyed by the tones of the
music.

Another approach is that the actions of the music performance carry the
affective message. The person witnessing (or imagining) the performance per-
ceives the gestures that go into producing the music sounds. The listener then
constructs the mood he or she would experience personally if actually produc-
ing those sounds (soothing, excited, sad, and so forth). By this hypothesis,
music is a sort of auditory form of perceiving dance; it is a “motor theory” of
affective perception in music. Clynes (e.g., Clynes & Nettheim, 1982) has a
more abstract form of this hypothesis when he proposes universal “sentlc
gestures that correspond to basic human emotions.

Meyer (1967) has emphasized ideas that emerged in the heyday of Infor-
mation Theory in psychology (see Cohen, 1962): Emotional response to music
comes through the unfolding violations and resolutions of expectations for
successions of musical ideas. A problem for this view is that when a composi-
tion is very familiar, perhaps at the level of performance, we know perfectly
well exactly what is coming next at each moment and yet the emotional impact
of the piece has not worn out. This difficulty can be resolved by postulating an
automatic, passive system that is constantly making unconscious predictions
that follow the conventional norms for the particular musical style (see Rosner
& Meyer, 1982). So, for example, even though the conscious system knows very
well that a startling enharmonic modulation is going to occur following a
dominant chord, the automatic system might still be set for a modulation to
the tonic. This distinction lines up neatly with modern theories of memory ac-
tivation, where a similar distinction is now commonly assumed (Posner &
Snyder, 1975).

Finally, there is the possibility that music gains access to the affective sys-
tem that operates normally in language through a system designed to handle
prosody in the linguistic system (stress, timing, and pitch changes in speech).
The closest parallel to music perception, by this view, would be listening to a
speaker, perhaps reciting a poem, in a foreign language in which one knows no
words. The full range of sound patterning and prosodic gestures would be at
work, but no referential meaning would be carried.

These views on how music could engage the emotional system are only
some of the many possibilities that have been suggested, and they have been
paraded across the page here with brutal disregard for nuance. Collectlvely,
they give theoretical substance to our intuition that music can be moving. If,
now, we want to entertain the possibility that the major/minor-happy/sad con-



R.G. Crowder

notation is one polarity in this musical-emotional space, then our second
question becomes pressing: Why doesn’t the major mode connote sad feelings,
by convention and tradition, rather than happy?

Why Does Major Go with Happy?

There are three main ideas about why the negative and positive connota-
tions of minor and major harmonies line up as they do. There is a class of
theories that base the perception of the major/minor distinction in one way or
another on the series of higher partials that result from production of a musi-
cal tone at some fundamental pitch. These ideas all result either directly or in-
directly from the fact that the major triad occurs naturally in the harmonic
series as the fourth, fifth, and sixth partials. One must continue to the tenth,
twelfth, and fifteenth partials to find the corresponding minor triad and these
are past the normal range of audibility. The positive connotation of the major
triad is thus derivative from its greater “naturalness” in the physical nature of
sound.

In a sense, we hear a major triad every time a single complex musical tone
is sounded, so long as the fourth through sixth partials are audible. This
repeated exposure could make it the preferred mode, over the minor (Zajonc,
1980). Snyder (1980) has reviewed in detail the doctrine of Harmonic Dualism,
which was an effort of largely German scholarship in the last hundred years or
so to derive the minor triad from an equally natural aspect of the harmonic
series (“undertones”) as the major triad’s relation to the partials.

Although composers from Tartini and Rameau to Hindemith and Satie
have associated themselves in one way or another with these observations
about the occurrence of the major triad early in the harmonic series, it was
Helmholtz (1877/1954, pages 214-217 especially) who proposed explicit con-
sequences of the harmonic series for major and minor triads. In Helmholtz’s
view, the affective preference for the major triad over the minor triad was a
special case of preference for consonance over dissonance. The difference in
consonance between the two triads was established by taking account of com-
bination tones. He showed that, considering only combination tones pro-
duced by the three fundamentals and their first partials, the minor triad results
in many “near misses” which are conducive to beats or roughness (Plomp &
Levelt, 1965), whereas the major triad produces fewer. Particularly, those near-
misses that result from the minor triad are in an easily audible range of fre-
quencies, where those that result from the major triad are not.

Roberts (1983) has recently gathered evidence in support of the Helm-
holtz view. In three experiments she asked subjects for consonance or “pleas-
antness” ratings of major, minor, diminished, and augmented triads, voiced
in several inversions and several temperaments. The major triads received con-
sistently higher ratings than the minor triads under all conditions for both mu-
sically trained and naive subjects. This result indicates a difference in
dissonance/consonance could underlie the connotations of major and minor.

Others (see Lundin, 1967, page 166-169) prefer the view that the evalua-
tive connotations of major and minor are nothing more than cultural conven-
tion. This “brainwashing” hypothesis (Mathews & Pierce, 1980) must assume
it was some accident that got the polarity of the evaluative connotations
started and then a form of musical socialization that sustained it. By this






