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Abstract

The Gestalt psychologists postulated that the perception of good (e.g ., symmetric)

configurations brought equilibrium and rest to an otherwise disquieting interplay between

pattern of "forces in the brain". Jairazbhoy (1971) has identified numerous instances of

"melodic symmetry" in his analyses of Indian raga s, and has speculated that Indian listeners

may have a desire to hear symmetric (or, in Gestalt parlance, good) melodic configurations.

Since good configurations are purported to promote feelings of restfulness, it was predicted

that the musical intervals associated with notes rendering melodic movements symmetrical

would be given unusually low 'need for resolution' (Restlessness) ratings in the symmetric

context. Ratings on a RESTFUL-RESTLESS continuum for melodic stimuli representing

four types of symmetry were solicited from Indian subjects. The results generally supported

the prediction, although there were indications that structurally complex instances of melodic

symmetry may not be recognized. The findings were interpreted as supporting Gestalt theory,

demonstrating the relevance of Gestalt principles to the understanding of musical materials,

and providing a sound perceptual basis for Jalrazbhoy's "need for symmetry" hypotheses.

The Gestalt school of psychology maintained that the human nervous
system tends to operate on complex stimulus arrays in such a way as to orga­
nize them into maximally coherent wholes. This perceptual disposition, known
as the Law of Pragnanz, was considered so fundamental that disagreeable
states of heightened tension between patterns of "forces in the brain" were
thought to result when the configurations, or gestalts abstracted from sense
data were found to be less than maximally "good" (Kohler, 1940). Although
nowhere in the writings of the Gestalt psychologists is there to be found a
formal exposition of the distinguishing characteristics of good configurations,
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KofTka (1935, p. 110) has indicated that structural properties such as Simpli­
city, Regular: ty, and Symmetry contri bute to figural good ness.

In this regard, it is interesting to note that Jairazbhoy (I971) has
documented numerous instances of something he refers to as "melodic sym­
metry" in his analyses of North Indian classical ragas, and has suggested that
an apparently unconscious desire on the part of the Indian listener and /or
performer to hear symmetric melodic movements has been one of the factors
most influential in determining the nature of the emergent melodic contours.
The suggestion that there may be a desire for melodic configurations to be
symmetrical-to embody one of the properties contributing to figural good­
ness-is clearly an acknowledgement of the same perceptual disposition that
led the Gestalt school to propose the Law of Pragnanz,

But just what is melodic symmetry? For the present, melodic symmetry
can be defined as the relationship that obtains between melodic figures
(I) when the figures trace like contours when plotted against pitch vs temporal
order grids, such as musical staves (Simple symmetry), (2) when condition .' I"
above is seen to be satisfied once one of the plotted ligures has been rotated
1800 (Inverted symmetry), or, (3) when condition "L" is seen to be satisfied
once the plotted figures have been reflected about a common axis (Mirror­
Image symmetry).

Figure I illustrates these three basic types of melodic symmetry, as well
as one complex, composite case (Inverted Mirror-Image symmetry), resulting
from a combination of rotation and reflection.

It was one of the aims of the experiment to be reported here to test the
validity of the Gestalt notion that good (in this case, symmetric) melodic
configurations should prove to be favoured in some way over less good
(non-symmetric) melodic configurations. A brief elaboration of the experi­
mental approach to be adopted follows.

It has been repeatedly demonstrated that musical intervals, tonal dyads
having slightly different component-tone vibration-frequency ratios, have
widely disparate psychological effects (Kreitler & Kreitler, 1972; Maher,
1975). In musical terminology, such stimuli are said to vary along a "conso­
nance-dissonance" dimension. Although there has been a tendency to equate
consonance with pleasure and dissonance with displeasure, an examination
of the literature clearly suggests that other psychological dimensions are
probably more central to the phenomenon. I For instance, writings on disso­
nance characteristically describe its experiential concomitants in terms of

1 Although associations of pleasure and displeasure with such stimuli are certainly
not unusual, it may be the case that the ability ofa stimulus to evoke feelings of restlessness
and tension is in fact responsible for its hedonic effects (Berlync, 1971).
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" restlessness" and " tension", while consonance[is typically associated with
" rest" and " relief" .2

Research in the Gestalt tradition suggests that perceptio n is endowed
with a " striving" or " need" for the state of equilibr iu m that result s when
bad configurations are replaced by good ones (Kreitler & Kreitler, 1972,
pp. 86-87). The concept of " resolut ion" in the theory of harmony is closely
related to this noti on. An interval giving ri se to fee lings of restlessness and
tension is said to " call for a resolution"-for movemen t to an interval
ha ving relati vely restful effects (Amrncr, 1973, p. 80). Since dissonances can be
conceived of as bad gestalts and co nsonances as good ones (Kreitler & Kreit ler,
1972, p. 278), it foll ows that the degree of restlessness associated wit h a disso­
nance can be construed to reflect the degree to wh ich its appea rance energizes
the need for the perception of a better (and therefore more rest ful) aco ustic
gestalt. Thus, a response on a RESTFUL-R ESTL ESS sema ntic di tTerential
continuum (Osgood, 1952) could be taken as an index of the capacity of an
intervallic stimulus to arouse the "need for resolution" (N FR), as in Maher
and Jairazbhoy ( 1975) and Maher (1976).

Considering Figure I, it is ev ident that if phrases "A" and "8" were to
be played in that order, the possibility of symmetry might be recognized by
the listener before "B" had been full y executed, but it wou ld not be realized
until the fi nal note of " B" had been so unded. On the assumption that the

- - - - - - -- - - - - - - - - - ---- - - - - - - - - - - - - - - -
2 H indemith (1952, p. 68), fo r example, mai ntained that "no musica l effect can be

obtained unless the tension betwee n a t lea s t two differe nt single tones ha s been perceived."
According to Ammer (1973, p . 296), " Dissonance im pl ies tension, and conso na nce the re lease
of tension, or rest." Schoen ( 19-W, p. 6 1) s im ila rly associates " 111/ 1'1',\ (' with d isso nan t chord s,
a nd Pratt (1944) a ssociates with co nso na nt chords peace . fu lfi lntcnt , and relief. Cazdc n ( 1945,
p. 5) sum marizes the co nso na nce-dissonance crite ri a o f the theory o f harmo ny, wh ich has
been called (by Kreitler & Kre itle r, 1972, p . 122) the "code o f rules regul ating the crea tion
of chordic tensions a nd the p roduction o f adeq uate reliefs"; a s foll ows:

... the c rit ica l determinant of co nsonance and di ssonance is expectati on o f move­
mcnt. ... A consonant interval is o ne which so unds s ta ble and complete in itself,
which does not produce a feeling o f necessa ry mo vement to o the r tones. A disso na nt
interval causes a restless expectation oj reso lution, o r mo vement to a co nso na nt interva l.
In sho rt dissonance is see n in Western music as rep rcscn ting thc "clement o f ir regu-,

larity or disturbance" , a nd consonance "the clement o f normalcy and repose" (Apcl, 1945,

p. 18), , , , ,
Similar remarks ha ve been made with regard to the modal music 01 Ind ia (Ja ira zbhoy,

1971 , p . 5): , '
... the primary s ign ifica nce of the va rio us inte rval s is their relat IOn sh ip to theground-
note.... Only the ground-note is at rest an d needs no completion , A ll ~ther interva ls

' r insta bili h to j , 'tl' cular degree This qua lity ha s beenm anitest msta 1 ity , eac to Its own p,ll c ~ ,.' , . .- '
described as the 'particula r kind of unful filment peculiar to each tone, Its desire fo r

complet ion'. " I varv
On the basis of these rema rks, Maher ( 1976) concl ud ed that thc assoc ranon 0 varying

, I ' t I" ' feature fund amen ta l a nd com mon todegrees of restlessness with the rnusica III crva s IS a rea " .r. ' , II
, ' li k I' h - lernentary mu sical material s (N ,B.. athe Western and Indian experiences a I .e 0 t esc e e ~ ,

italics in this section were added).
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Indian listener and/or performer has an unconscious desire for melodic
patterns to assume symmetric forms , Jairazbhoy (1971 , chap. 8; 1972) has
suggested that the final , symmetry-producing note in such a situation might
temporarily assume a status like that of the tonic, since in that particular
context it would be expected to be the most fulfilling, final-sounding, and
restful of all possible notes, and thus the only one not associated with NFR3.

Jairazbhoy's hypothesized mechani sm for the modification of NFR
functions of musical intervals in melodic context brings up an interesting
point. Although numerous investigators in the last half-century have sought
to catalogue the effects of the musical interval s by soliciting responses to
isolated intervallic st imuli in the laboratory, there has been considerable
doubt as to whether the resulting data would prove to be of much relevance to
the understanding of the function s served by the sa me material s when in their
usual, melodic contexts. The notion is that acoustic and temporal features
local to difTerent melodic ligures can somehow impose new meanings on
mu sical materials (Ga rdne r 8.:. Pickford, 1943), and in doing so modify their
psychological effects in unpredictable ways (Blacking, 1973; Hood, 1971).

The Law of Pragnan z. however, can provide a basi s for making specifi c
predictions about stat ic context-to-melodic context changes in NFR functions
of musical inter val s. Specificall y, the Gestalt psychologists might have
predicted that the symmetry-producing note in a symmetric situat ion would
be associated with an unusual degree of restfulness, since the symmetric figure
it establishes would be ex pected to bring eq uilibrium to an otherwise di squiet­
ing interplay between antagonistic " fo rces in the brain" (Kohler, 1940).
Of course, it is not necessary to subscribe to thi s outmoded model of brain
functi on to come to the same conclus ion. Jairazbhoys formulation similarly
predicts (1 971, p. 172) that a special degree of restfulness sho uld be associated
with the sy mmetry-giv ing note in the symmetric context , since the sat is faction
or the aroused "need for sy mmetry" should be a relieving experience.

Method

Subjects : Ninety-six femal e undergraduate psychology students were
recruited from colleges in Poena, Maharashtra, India for participation in the

•experiment.

3 Although m ost interval s (formed by sella r notes with the "tonic", or "ground-note")
are th ought to sta nd in need o f resolution , the groundnote is co ns ide red in itself to be
comp le tely a t rest, and not in need of resolution (Jairazbhoy, 1971). It sho uld be mentioned
that since Indian classical music uses a modal system , with a fixed ground-note always
a ud ible in the drone, there is a d irect correspondence between sca la r notes and the interval s
(freq uency-ra tios) that they form in rel ation to the ground-note. Taking the ground-note
a s C, for example , the adjacent E will always be a ssociated with the major third interval.
Since a modal syste m was adopted for consideration in the present study, the names of the
sca la r notes and their a ssociated interval s will be used interchangeably.
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Stimulus Materials. Four short ( 12 notes maximum) mel odic patterns
were selected from phrases occurring in North Indian classical ragas. ' Gi ven
the terminal notes depicted in Figure 2, the final portion of eac h mel odic
stimulus forms a fi gure symmetrical to an earlier porti on. These four "mel odi c
context" stimuli exemplify the four types of symmetry introduced in Figure I.

Glven Melodic Figure Sill,pl" SyllJne t ry
•
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Fig. 2. Four potenti ally-symmetric melodic context stimu li, with symmetry-g iving
terminal notes sho wn in parenthesis. The groundnote C ottava bassa is continuously so unded
for the duration of each melodic stim ulus .

A Beyer M 160 microphone and Nagra IV-L tape recorder were used to
record the melodic materials as they were produced on an Indian harm onium,
a keyboard-controlled instrument simila r to the Euro pea n accordion.
The individual not es, which were of . l , .2 , o r .3 seco nds in approximate dura­
tion (see Figure 2) were taken from the octave F (350hz) to r OOOhz.) Rests
of .3 seconds were interpolated in order to distinguish the potentially­
symmetric segments from one another. The notes formed, in rela ti on to the
stop-actuated tonic of Fottave bassa ([75hz.) th e intervals rated for " static
context" NFR by these same subjects in a previ ousl y-reported study (Maher
& Jairazbhoy, 1975). For convenience, stimuli have been illustrated as if in
the key of C.

Each pre-recorded melodic stimulus consisted of two previews of the
basic pattern , in which the terminal note (gi ven parenthetically in Figure 2)

4 Melodic context "A" appears on Bhatkande's (1954-9; vol. 3, p. 298) musical
example of raga Tilak Kamod, and in a notation of an illustrative performance of this raga
(Jairazbhoy, 1971, App. B). Melodic context "B" appears in Kaufmann's (1968, pp. 501­
502) musical example of raga Darbari Kanada , and in an illustrative performance of raga
Darbari (Jairazbhoy, 1971, App, B). Melodic context " C' is adapted from a musical
example of raga Bilakkhani Tori given by Kaufmann (1968. p. 540). Melodic co ntext "D"
Occurs in Kaufmann's 11968, p. 133) illustrative example o f rag Bihag.
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was replaced by a rest of eq ual duration, a nd o ne co mplete rendition, in which
the terminal note was one of the intra-octava candidates. The " p reviews"
were presented in o rd er to enco urage the subjects to form expectations about
potential termi nal notes.

Experimental design. Each of the 12 gro ups o f eight subjects heard the
four melodi c st imul i in a di ff erent random o rde r. A di fferent randomly­
determined subset o f fo ur te rm inal notes was assigned to each of three macro­
groups of four subj ect-gro ups each, a nd terminal notes were assigned to
contexts so that eac h te rm ina l no te-melodic co ntex t com bina t io n a p pea red
once in the overa ll experiment.

Procedure. A few minutes a fte r each subject-gro up had fini shed rating
the individ ually-presented "sta tic context" mu sical interval s o n the I to 7
Shant-Asvastha (Restful-Restless) continuum (M a he r & Jairazbhoy, 1975),
a native speake r read the instructions for the present ex pe riment in M arathi .
Back-translated , they read as foll o ws:

In thi s sec tio n of the expe rime nt , yo u will hea r fo ur seq ue nces of notes.
Each seq uence will be played twice [the " prev ious"]. and then on the
third presentati on o ne note will be added to the seq uence at the end
[the "complete rend iti on"]. Yo u have to record yo ur reaction to this
last note with the help o f th e rating scale provided for that purpose.

Results

F or each of the four mel odic co ntex ts, J 2 two-tailed I-tests were perform­
ed to determine whe the r any o f the sta tic co nte xt-to-melodic co ntext changes
in mean restlessness ra tings for terminal notes was sta t istically reliable.
Through use of Dunn' s procedure (K ir k, 1968, p . 84) , the pro bability of Type
I erro r was maintain ed at .0 5 for eac h melodic context's famil y o f 12 I-tests
(t.05/ 12, 7=4. 21 ). T he significa nt effec ts and the mean ratings o bta ined under
the sta tic (S) a nd melodic (M) co ntex t condition s are reported below.

Al e/odic context "A ". The sy mmetry -giving note "8" , forming the
majo r seve nt h interval in rel ation to the tonic, was rated as significa nt ly more
R ESTFUL (t =4.86) in thi s co ntex t (S =5.38; M = 3.62).

Melodic context "B ". T he symmetry-g iving note " 0", forming the
major seco nd interva l, was rated as significa ntly more R ESTF UL (/ = 5.22)
in this co ntext (S=6.00; M =2. 12).

M elodic contex t "C". N o sta t ist ically relia ble effects emerged.

M elodic context "D". The note " F " , formi ng the augmented fourth
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interval , was rated as significa ntly more R ESTF UL (/=4.89) in this context
(S=5. 88; M= 2.7 5).

Discussion

The results for co ntexts "A" and " B" (Simple and Inverted symmetr ies)
clearly demonstrate the predi cted effect of melodic symmetry. Altho ugh no
reliable effec ts emerged with co ntext "C" (Mirro r-Image symmetry), closer
inspection of the data shows evidence for the predicted effect in the form
of a non-significant trend ; the largest restlessness reducti on obtained was th at
for the symmetry-giving major second interval (S= 6. 13; M = 4.63 ; t=3.97).

In the case o f context " 0" (Inverted Mirror-Image symmetry), on the
other hand , the obta ined resul ts were co ntrary to p red ictio n. Since thi s
stimulus context was unique among the present collection in requiring a note
of the RESTFUL cl ass (Maher & Jairazbhoy, 1975) for the rea lizat ion o f
symmetry, the possibility that a " floo r effec t" might have militated aga inst the
expected restlessness reduction must be considered . Examinatio n of the static
and melodic context means for the symmetry-giving note, however, shows th at
the trend was actually in the di rection of increased restlessness (S=2.88;
M=5.63 ; 1=3.93).

It is thus ap pare nt th at the NFS hypothesi s succeeds admirably in
predicting the results for the first two melodic situa tions, but that it fares
progressi vely m ore poorly with th e th ird and fo urth contexts . This si tua tio n
can be underst ood given the following two assumptio ns : ( I) that there
exists a level of subjective co mplexity at which the perceptio n of melodic
symmetry is at first hindered , and then, as that level is surpassed , more or less
completely impaired , and (2), that the present melodic stim uli are arranged
in order of increasing subjective complexity , such that symmetry perception
begins to falter with context "C" .

In other words, it may be that context " D", as the most complex of the
present collection , provided a symmetric riddle too co mplex for our subjects
to solve. The symmetr ic problem posed by "C", on the other hand , being of
intermediate complexity, was perhaps so lved by only some of the subjects
-hence the non-significance of the symmetry-sugges tive trend. It might
prove beneficial to solicit complex ity ratings for melodic-symmetry stimuli
in the future , so that this issue could be cleared up.

In summary, it has been demonstrated that in certain contexts, musical
intervals can acquire NFR functions different from those with which they
are customarily associated. This finding provides empirical support for the
speculations of ethnomusicologists (Blacking( 1973 ; Hood, 1971 ; Jairazbhoy,
1971; Merriam, 1964; Meyer, 1956/1974), and it adds to the scope of the
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psychological literature on the subjects (Gardner & Pickford , 1943; Guernsey,
1928; Heinlein, 1925; Valentine, 1962).

The finding that symmetry-giving notes were in some cases rated as more
RESTFUL than usual in the symmetric context lends support to the Gestalt
notion that feelings of restfulness are associated with the perception of good
configurations, and it demonstrates the experimental utility of the music­
theoretic "need for resol ution" construct.

The finding that certain types of symmetric melodic figures are discri­
minable from their non-symmetric counterparts emphasizes the relevance of
Gestalt theory to musical aesthetics (Kreitler & Kreitler, 1972), and it indicates
that Jairazbhoy's (1971) "need for symmetry" hypothesis has a valid percep­
tual basis.

The findings with respect to structurally-complex forms of melodic
symmetry, however, raise the question to what extent these complex melodic
relationships, identified through analysis of musical notation (Jairazbhoy,
1971; 1972) arc in fact recognized as instances of melodic symmetry by the
average Indian listener.

Author's Note
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Scholarship awarded to the senior author and by National Research Council
of Canada grant No. A73 to D.E. Berlvnc. The auth ors would like to thank
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