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Abstract W
The aim of the study was 1o assess the elfeat
global musical structures on pereeived eapressiven
of piano picces of Bach, Mozar and Schiinberg were sepmented inlo shart chunks
of six seconds in average. Thuse chunks were linked either in s forward order
(Originad version) or in i hackward order (Inverted version). In the inverted ;
version, the formal glohat structure of Lhe pieces was desiroyed, but the super-
ficial features and the focal struetures inside the chunks were unabtered. Forty
nun-musician subjecis were reguired (o rate the mus
picces on 29 semantic scales. Hall listened to the theee origina s, he
other hall 1o the three inverted versions. For both groups ETﬁ was it strang
fect of musical picces on expressivencess, However, the of .cm".,,_. the version,
.. furwird or backward acdering of the elunks, was small and*hat was found
for the Sehiinbeep piece. For the Bach and the Mozart pieces. playing the chunks
in a forward or backward order affected neither the expressiveness, nor the feeling
of cohierence. These lindings suggest that short chunks contiin enough infor-
malion 1o define expressiveness for non-musician listener. eke results agree
with previous ones reponted by Gotlieb and Koneni (LY83), 0;:__, {[987), Kwno
and Konedni {1992}, and raise the question of the psychological reality of global
musical Structures, .

Introduction

There are several ways in which music can induce expressiveness and in which
music can represent and evoke emotion and meaning for the listener. Following
the work of Peirce (1931-1935), Dowling and Harwood :owov suggest that musical
pieces may arouse emotions previously associated with them (index), may mimic
the form of emotional experience (icon), and/or may deriye their meaning from
their syntactic structure (symbol). Iconic and symbolic representations differ slightly
by the importance they confer Lo superficial versus z:‘:oE:{ features of the picees.
Intensity, dynamics, timbre, rhythm and melodic contours arg very important super-
ficial cues for the iconic representation. For example, a fiowing riyythm led listeners
1o select adjectives such as happy, joyous and sprightly (He vner, 1936). According
to Scherer and Oshinsky (1977), melodic contour, %«::j dynamism and tempo
are important features which convey emotion in both musi¢ and speech. On the
other hand, the symbolic conception highlights the importance of the structural
relationships that exist between musical events. It is ma:ﬂm:ﬂ. sumed that musical

sequences are meaningful because of their structural relations with other musical
passages in the piece (Meyer, 1936; Batt, 1987). “A musical phrase, no matter
how beautiful it is, reaches its expressive summit only s&an.; in perfect harmony
with preceding and following phrases. What would be i musical piece whose
parts, far from working as a whole, could be suppressed, j_u_:non_. transplanted?”
(Hodeir, 1951, p.15). The aim of the present study was totake [iterally Hodeir's

3




e

4 Barbara Tillmann and Emmanuel Biga d

|

affirmation and to-empirically investigate (he link betwean the global form of

musical pieces and the musical expressivencss.

In the Western tonal music system, the global (orm of
on both metivic and harmenic structures (D'Indy, 1897)
exposed, varied, developed and, finally, exposed again al

musical pieces relics
Musical themes are
the end of the piece.

Such thematic development defines motivic relations between the different parts
of the piece (Francés, 1958). Harmonic progressions also J.__os a formal orpan-

isation. Western tonal musical pieces start in a main key,

move through other

keys (relatively near to or far from the starting key) and then tinally return to the

main key. According to Schenker (1935), Meyer (1956),
doff (1983) and Lerdahi {1991), harmenic structures confer
musical picces because they instil hierarchical relationships b;
events of the piece. From a psychological point of view, the ¢

Lerdahl and Jacken-
4 strong unity 1o tonal
etween al] the musical
ombination of motivic

and harmonic structures ideally enables listeners to integrpte local information
contained in short musical chunks into more global patterns mmqm:nw.f 1958: Deutsch
and Ferco, 1981; Dowling and Harwood, 1986). As quoted by Meyer (1973) “If

musical stimuli [...] did not form brief, but partially compl
phrases, etc.), and if these did not in turn combine with one
extended, higher-order patterns, all relationships would be;
in the note to note foreground” (p. 80).

For most music theorists and psychologists, higher-order p
the aesthetic and hedonic effect of music on listeners. This

eted events (motives,
another to form more
local and transient —

atterns mainly govern
i because they lead

to the generation of local and global expectancies in the _,mmm of the piece (Meyer,
1956; Jones, [987; Boltz, 1993; Krumhansl, 1990; Schmuckler, 1989; Jacken-

I .

doff, 1991). Expressive or significant moments in music arise from a violation
or from an unforeseen conclusion of the listener’s musical ovuaﬂmmosm (Sloboda,
1991). There is therefore a phenomenon of prospective rmmlsm_ that is to say,
musical anticipation of the abstract structures about to appear, and a phenome-
non of retrospective hearing that accounts for various sorts of .ﬂmm:m?ozoa,._ “shock”,
or “surprise”, associated with hearing music (Jackendoff} 1991). Accordingly,
we may assume that destroying the global motivic and hagmonic structures of a
tonal piece of music should create a lot of “surprises™ and ‘jshocks™ for listeners,
that in turn should significantly affect musical expressiveness and feelings of
coherence.

Contrary to Western tonal music, thematic and :mﬂ:o:ﬁ structures are absent
in twelve tone music. Twelve tone music relies on a serial o.canom:._oza method
that differs from a thematic development, and that avoids any kind of hierarchy
(Griffiths, 1978; Vuillermoz, 1973). The musical structure i§ derived from several
sorts of transformation (inversion, retrograde, E:omq.mam,_mzéu.mmo:u applied to
an original set of tones, Historically, there has been a oo:n._::_w:m controversy about
the ability of such new compositional systems to generate wmowmm:ﬂ or structured
musical pieces. Some experiments have provided evidence that serial transfor-
mations are difficult to perceive (Dowling, 1972}, and memprise (Francés, 1958).
This difficulty strongly affects the perception of the m_ovmmmc.:nﬂ:.d of the piece
(Frances, 1958). Though some global forms can be defined (Lerdahl, 1989), the
globalmusical form completely disappears in twelve tone Jm:mmo_ so that listeners
would have to use other ways of listening and Baaozm__mm (McAdams, 1988)

and have more difficulty in developing expectations m_uo:w the rest of the piece
|

]
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(Krumhansl, Sandelt and Sergeant. F987), Therefore, We may assume that

systematic modifications in atonal musical picces should alter pereeived musical
expressiveness 1o a lesser extent than for tonul musical picees.

Some studics huve attempted to empirically investigate the link between global
structure and musical expressivity. Imberty (1981) found some telationships between
the cxtent of the hierarchical nature of the musicad structures perceived by listeners,
and the perceived expressiveness of the musical picees, The: perceived grouping
structures of a Brahms intermezzo and the Debussy Puedty del vina were lirst
investipated through a segmentation tusk. The expressiveness of both picces were
then investigated in a second part of the experiment. The Brahms picce, that wis
perceived as having a strong grouping hicrarchy. evoked feelings of joy and serenity.
On the contrary, the Debussy picce, whose peeceived grouping structure was weakly
hierarchic, evoked feelings of sudness, uncertainty, and jc”_c:cc. According to
Imberty (1981) a picce with a weak formal stricture may evoke negative semantic
connotations beeause it relates back to expertences of disintegration of the sell
and the internal life. :

However, experimental studics that introduced-systematic variations in musical
structures have not confirmed the importance of global _.o:; on pereeived musical
expressiveness. The direct influence of large-scale tonal closure was investigated
by Cook (1987). The finat key of several musical cxco_,ELEmm changed, so that
the excerpts ended in a key other than the main key. The n_:.TE influence of large-
scale tonal closure on listeners’ feelings of coherence, completion, pleasure and
expressiveness was relatively weak and was restricted to fairly short time spans.
The effect of systematic modifications of the entire m_:_n:ca of musical pieces
has been investigated by Kone&ni (1984), Gotlieb and Wo:mma (1985), and Karno
and Koneéni (1992). Koneéni (1984) observed that E.,_i:m the movements of a
Beethoven sonata in an altered order did not affect enjoyment, In a similar way,
playing the Bach Goldberg variations in a random order &a not affecl hedonic
judgement (Gotlieb and Konegni, 1985). Moreover, changing the order of different
sections of the first movement of Mozart’s Symphony (K .ﬁou did not alter ratings
of pleasure, interest or desire to own a copy of it (Karno and Koneéni, 1992) for
non-musically trained (Experiment 1) as much as _,o_._::ﬁom:« trained listeners
(Bxperiment 2). Such results suggest that, even for lonal _E_,ﬁ.nm_ picces, the effect
of large musical structure on expressiveness may be ijw_. for listeners than
generally assumed. ,

The purpose of the present experiment was to go one ﬁTu further in periorm-
ing more drastic modifications in musical picces than did Karno and Koneni
(1992). Three piano pieces, two tonal and an atonal one, were segmented into
short musical chunks of an average of six seconds. According to Fraisse (1957,
1992}, this duration corresponds to the lime interval Q:Q;m which successive
auditory events may be simultaneously kept in conscious awareness. Perceplual
chunks rarely exceed six seconds in length, which exerts vw:d:m conslraint on
the perception of successive auditory events (McAdams, |1989; Bigand, 1993).
In one experimental situation, these chunks were linked ina ??.Ed order (Original
version). In the other experimental situation, they were linked in a backward order
(Inverted version). This systematic variation totaily amﬁou\na the structure of
the pieces as a unitary whole, without altering the local stjuctures inside chunks
and the superficial fealures, The large-scale tonal modulation, variation on theme
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and the global development of the piece are destroyed, T
nowhere, and no global development is possible any longe
first seven chunks of the Mozart piece used in the present
versions these seven chunks appeared at the end of the pie
A). Local transitions were possible, but an incoherence
created: the consequeny is followed by the antecedent and
by the exposition of the motif.

Expressive responses of the listeners were recorded oi

e musical flow leads
r. Figure | shows the
study. In the inverted
ce (... G-F-E-D-C-B-
n a global level was
he bridge is followed

1 29 semantic—differ-

ential bipolar scales, ranging in content from hedonic to nmroa:nm and expres-
siveness, If global structure influences perceived musical expressiveness, a buckward

ordering ol the chunks should modify the subjects’ ratings on
According 1o Imberty {{981), changes in ratings should &
meanings. Moreover, the effect of version on Lhe subjects’ r
pronounced for the tonal than for the atonal pieces, In addit
pieces should provoke different patterns of ratings.

Methoed
Subjects

these semantic scales.
Xpress more negative
itings should be more
on, different musical

Forty students of the University of Burgundy performed Em experiment. Twenty-
seven had no musical experience and thirteen had relatively little instrumental

practice (from | to 4 years), Most of the subjects were famili
but none of them knew the presented pieces. One person
but not the work itself,

Stimuli

recognised the style,

Three piano pieces were used: the Bach gigue of the French Suite no. 1 in D

minor, BWV 812 (length: 2:07 min.), played by G. Gould;

the Mozart allegretto

of the Sonata in B flat major, KV 570 (length: 3:28 min.), played by M.-J. Pires;
and the Schinberg gigue of piano suite op. 25 (length: 2:23 min.), played by C.

Helfer. The Bach gigue is representative of the contrapunta

style of the baroque

period. The Mozart allegretto illustrates the sonata form ofi the classical period.

The Schénberg gigue of the opus 25 is representative of
compositional systemn, The gigue was chosen because of its I

the new twelve-tone
umouristic character

ar with serious music, = 7

j
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(Tranchefort, 1987). The three piano pieces shared similar dynamic aspects. Each
piece was entirely segmented in several chunks according % the three following
criteria: (1) as far as possible, the chunks must be congruent ,.__f_:: the local musical
structure of the piece, (2) they must be linked with other chunks without creating
erw  crude acoustic transitions, (3) they must last about six mmno_v%. The Bach gigue
was cut into 21 chunks (average duration, 5-28 sec.), the Eommn allegretto into
29 chunks (average duration, 6-40 sec.) and the Schénberg gigue into 27 chunks
{average duration, 510 sec.) {(see Table 1). The chunks were recorded and linked
with the Sound Designer II software. Sound Designer I avoided any acoustic
noise due to linking non-adjacent parts of the piece. In Bm_oamm:m_ version, all
the chunks were linked forward. In the inverted version, m___m chunks were linked
backward. In order to create a fairly realistic beginning and end of the musical : Fio. 1
picce in the inverted versions, the original final chunks of the three pieces were
slightly modified at the beginning of the inverted versions and were played again
at the end,

‘The first seven chunks of the Mozart piece used in the m:&i For the original
version chunks are linked in the order: A-B-C-D-E-F-G, far the inverted
ﬁ

version: G-F-E-D-C-B-A,
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i NN NEAEPANT YN M T On NS Mq )
, In the first part of the experiment, subjects listened % ithe three picces and
| : were required o focus on the impressions and _.r.c.::.rnm the _1_.,_.,.;... evoked for then.
| ., ot o [ AU In order 1o render the inverted versions ax realistic as E&EEF these versions
W ppB & TR oo HeoD22Q8RARRYFRAARIEER were presented to subjects as “excerpts of musical picces (hut do not necessarily
W .W. start and finish at the real beginaing or end™. In the secqnd part of the experi-
| g ment, the subjects heard each piece again and then rated|the expressiveness of
v S E LSt SIS RSRARRRARERREESER the picce on 27 bipolar semantic scales, They were required to evaluate the impres-
| 2§ sions and feelings the music evoked for thent. Half of the subjects heard the three
! “ original versions, the other half the three inverted versions. The presentation orders
! J3SENTE9g23NReREENE8E83%S 398 of the picees for the first and secand pants of the experiment were counterbal-
” RABEFFRATECFdaIFaadmpanmnonana anced across the subjects. The semantic scales contained |1 steps. ranging from
: . ,
4 Tanti 2 ,
Frrdmrnorea 2D 0dRIneoS 2R AHASARR Summary ol the 27 univariate analyses of varianee for the French
g bipalar seales. |
ﬂ et e e e ot o e hon i mmn  wamatm 4 122w e | o e £ e [ b -
wﬂ Scale Significant effect L F
3 g I Détente/tension factor picce (2,70)=1109  p<0001
5 AR AR A 2 Dépluisant/plaisant factor picce (2,76)=45-34 p<0:001
S -3 Humilité/audace factor picce (2,70)=16-26 p<0-001
o -4 Mélancolie/bonheur factor picce (2,76)=43-63 p<0-001
- R EEE PR R - Legeray 5 Douceur/Agressivité factor picce (2,76)=113-06  p<0-001
w B 6 Drolefsérieux factor picce (2,76)=38-39  p<0-001
m m m m HSHEE&SEEE “w.;o.”o_. piece Mww Wuwmmw _a.nm.mm“
. - o [ R - ngoissant/sécurisant actor piece 79)=98.89 p<lr
F| (Er = RARARATRARARIVIPRINGIIRRS 9 Austérité/sensualité Factor picce (2,76)=30-32  p<0-001
w g ) 10 Epanouissement/frustration  factor picce (2,76)=53-71 p<0-001
= R B ~ [ - 11 Attrayant/banal factor piece (2,76)=6-24 <01
5 EEELLEELBE RS L REEERERE LR R 12 Déprimant/enthousiasmant  factor “maco ﬁm_qmvnmo.ﬂ __“UAo.con
m ¥ 13 Hostilité/bienveillance factor piece ﬁm_quww@x.wc p<0:001
3 @ 5 14 Eclatant/terme. factor picce (270)=13-11 <0601
&} e noSNNMNNEER A IHaSNERER i5 Wnuoﬂ&:&:_g:m factor picce (2,76)=24-68 p<-001
{6 Fantaisistefordonné factor picce mm.q@._nmo.xm p<0:001
17 Simple/bizare factor picce (2,76)=92.75 p<0:001
] 18 Emporté/paisible laclor piece (2,76)=44-1 p<0-001
.m i9 Pesant/léger faclor piece (2,76)=64-38 p<0-001
. el Rl R R I R R R I Rl B ol 20 Agréablefagacant fuctor piece (2,76)=50-1 p<(:001
,, 21 Clair/mystérieux fuctor piece (2,76)=63.27 p<(300]
: factor version (1,38)=5-89 p<(02
| < g oo oMW e mn Yo 22 Passionné/calme factor piece (2,76)=1723 < (001
” gAmmnTmEanEe NRRRER 23 Joyeux/ftriste factor piece ﬁwhmuﬂﬁx._ “HAo.cc_
| 24 Dégoit/beauté factor piece (2,76)=40-88 <0001
g 4 . SRR 25 Allegre/nostalgique factor piece (2,76)=27-67 p<0-001
” mm g R R R R R R R R Al - 26 Impulsiffcontrlé factor piece (2,76)=56-45 p<0001
: 3 . factor version (1,38)=4.84 p<0-05
Y ] ) o . m._:aﬂuoz.o: E_uwv.”nm.ﬁ p<{}-05
gagazgag g 883 gag 2 g z 8 m N g - 27 Désespérant/plein d’espoir  factor piece (2.76)=49-29 p<0-001
B _ _ I . . R . ) .
TCoTTTTTT T Ot T ) N o 4
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~5 10 +5 {Osgood, Suci and Tannenbaum, 1957). The tir
were a French translation of the semantic scales used
Goldberg (1988). They encapsulate opposing feelings o
feelings of aggressiop and sweetness, and so on (sce T:

t {ifteen semantic scales
by Caspy, Schlain and
"{ension and reluxation,
ble 2. The next twelve

scales that were added were based upon the previous o_:minu_ studies of Gottes-
diener (1969) and Imberty (1978). Subjects’ judgements on'the picce itself (Cook.

1987) were recorded with regard to supplementary scit
ence; expressive—inexpressive. At the end ol the exper

es: coherence—incoher-
ment, the experimenter

exphained how the three pieces had been modified and pubjects had to indicate

il they had listened 1o the original or the inverted pieces.

Results

A factor analysis was run to define the principul co
lying the first 27 bipolar scales. A three-factor solution
variance. The first component accounted for 48:7% ol §
component for 18-7% and the third for 5-3%. Four synthet
corresponding o the loadings of each semantic scale or
factors: The semauntic scales whose loadings were highes
{actor were grouped in the first synthetic variable (.. ser
1,2,5,7,8,9, 10, 12, 13, 19,20, 23, 24, and 27; see Tab
vuriable may be interpreted as contrasting positive (+5) witl
The second synthelic variable grouped semantic scales whe
on the second component factor (F.e. semantic variable

nponent [actors under-
explained 72-3% ol the
he variance, the second
¢ variables were defined
these three component
t on the first component
nantic variable numbers
¢ 2). This first synthetic
negative (—5) meanings.
se loadings were highest
nembers 3, 15, 16, 18,

22, 25, 26; see Table 2). This second synthetic variable may be interpreted as

contrasting feelings of high (-+3) versus weak (=5) dynan

ism. The third synthetic

B |Criginal version
[ jinverted version
5.
4.
3] ——H Mozan
23
1. Bach
0
-1 A,
-2 ]
-3 Schénberg
-4 ]
-5
Synthetic Synthatic Synthetic Synthetic
variable 1 variable 2 variable 3 variable 4
2833% dynamizm dynamie

FIG. 2 _sgb_sw

Average ratings of expressiveness for each piece and &ach version on the

four synthetic variables.

Formal Glohal Structure amd Perceived 3:....:.&; Expressiveness H
variable grouped semantic scales whose loadings were %WE_:% high on the first
and second component factors (i.e. semantic variable numbers 4, 6, 11, 14). It
may be interpreted as contrasting positive and dynamic meanings (+5) with negative
and non-dynamic meanings (=5). Finally, the lourth synthetic variable grouped
two semantic scales, whose loadings were highest on the third component factor
{i.e. semantic variables numbers 17 and 21). It contrasted jsuch feelings described
as “strange™, “mysterious™ (~5) to “simple” and “clear” (+5). Figure 2 shows the
averages of ratings recorded on each synthetic scale for the three piano picces
in the original and inveried versions. For atl three pieces the [iest and second synthetic
variables did not correlate significantly, the third synthetic variable correlated
signiflicantly with the first (Bach: » = -68; Mozart r = -65; Schinberg: r = -64; df
38; p < -01) and the second one (Bach: r = -39; Mozart + = -52; Schinberg: r
=.57; dl = 38; p < -01). The fourth synthetic variable correlated significantly
with the second one for the Bach piece (r = 45, p < .QCHE:: the first one for
the Mozart piece (r = -38: p < <05} and with none for the Schénberg piece.

To assess the effect of the Piece and Version factors, 1.3 x 2 MANOVA was
performed with the four synthetic variables as the dependent variables. The three
pieces made up the within-subject variables, and the two versions made up the
between-subject variables, There was a significant main effect of the pieces over
the four synthetic variables (F (8, 31) = 57-97; p < -001), as for each synthetic
variable, Planned comparisons indicated that ratings differed significantly between
Schénberg and Mozart (F (4, 35) = 108.35; p < Q01) Jn:znn: Schénberg and
Bach (F (4, 35) = 49.5; p < -001) and between Bach and Mozart (F (4, 35) =
28-9; p < -001). As shown in Figure |, the meanings nﬁ%na by each piece were
clearly distinct. Mozart evoked more positive feelings Ew: Bach and Schinberg
(synthetic variable 1) while the Schinberg piece m<o_mna greater feelings of
dynamism than did Mozart and Bach pieces (synthetic <m¢u_c_o 2). The Schénberg
piece, hawever, was judged as more “bizarre and EE:&%E: than those of Bach
and Mozart (synthetic variable 4). i

The effect of Version was significant aver the four mwzm:nmn variables together
(F (4, 35) = 4-87; p < -01), but not on each of the mw, thetic variables when
considered for the Schinberg piece (F (4, 35) = 4.2; p < :01). Version was not
significant for either the Bach piece (£ (4, 35) = .mﬁvmo_. the Mozarl piece
{(F (4, 35) = 1-65). The interaction between the fuctors Plece and Version was
not significant (F (8, 31) = [-14). As shown in Figure w,.::n effect of Version
appeared to be very small even for the Schénberg piece, notably when compared
with the large effect of the Piece factor. Indeed about 97% of the experimental
variance was explained by the Piece factor alone on mmav isynthetic variable.

Univariate analyses of variance were also performed mo_. each of the semantic
scales (Table 2}, The effect of the Piece factor was always significant. Moreover,
planned comparisons indicated that the subjects’ ratings &ﬂn_.ma significantly from
Mozart to Bach for all semantic scales except one ?E:_uﬂ”m 18) and from Mozart
to Schéinberg for all semantic scales. Significant differences in subjects’ ratings
were observed between the Bach and Schénberg pieces for most of the semantic
scales except scales 4, 6, 11, 12, 14, and 23. The effect ,oﬁ Version was signifi-
cant for only two semantic scales (numbers 21 and 26) and the Piece x Version
interaction was significant for the 26th semantic scale. .Ea_mo univariate analyses

therefore strengthened the outcomes of previous analyses: the Piece factor had

e
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BACH : ba_cm;mn_ version
Ag

3 riginal version
4
3 “
2
i
ol
-1
24
-3
-4 |
-5
1257891012131920232427315161822252646 11141721
< synthetic variable 1 >« synth,var, 2 jy<s.v.3>< 4 >
MOZART : O inberted version
| orjginal version
5,
4]
3
2
1
a
-
..N._ .
-3
-4
-5

1257891012131920232427315161822252

< synthetic varfable 1 < synth.var.2 s

SCHONSERG: ©

p46111417 21
<8V 3>< 4 >

nverted version

. @ [original version
4
3
2
1
o q :
-1
-2
.3l
-4
-5
125789 ...OHM.._w._w 202324273 ._.m,_m._mMNMmMNmAm 111417 21
< - synthetic varizhle 1 =< synth, var 2 ﬂA sv.3x< 4 >
P 3

Mean ratings on the 29 bipolar scales for each <a_.ﬁo:q. of the Bach (top),

Mozart {middle) and Schénberg (botto

|
1),

|

_,

_3:.:::Q?F.:‘_m.:.:ﬁ.::.qS..i.ﬁ....«.&._..ni3:._..._.~..iF..,.?..«..___,_:._.3::..,. ;
. - - I

a very strong effect upon the subjects’ ratings, but the Version factor did not. As
shown in Figure 3, most of the average ratings recorded over the 27 semantic
scales were very similar in both the original and the :EJ,:_E_ versions,

A second 3 x 2 MANOVA was performed with the “expressivity™ and
“coherence” scales as the dependent variables. The outcome was similar, There
was a highly significant effect of Plece (FF (4, 35) = 29-9¢ p <001}, but neither
the Version effect (F (2, 37) = [.29) nor the Piece—Version:interaction (£ (4, 35)
= 1-54) were significant. Planned comparisons performed on the Picee factor on
the lwo dependent variables indicated that subjects’ ratings dilfered significanily
between Schénberg and Mozart (F (2, 37 = 43-32: p <00 ], between Schiinberg
and Bach (F (2, 37 = 58.66; p < -001), and between Bach and Mozart (7 (2, 37
=72.92; p < -001). As shown in Figure 4, all the three pieces were considered
as expressive, with Mozart more expressive (han either Schinberg or Bach.
The Bach and Mozart were judged as caherent and the Schiinberg as incoherent.
Playing the chunks in a backward order did not significantly alter the subjects’
judgements.

The 95% confidence intervals of average ratings ol expressiveness and
coherence for each piece and each versian,

Playing the chunks backwards or forwards clearly had a ,,znwm_aﬂ effect on ratings
of expressiveness than was previously assumed. The extent to which the strong

5.
4 o Mozart
3 & Bach
2]
1] )
0 v
-1 ]
2 ® Schinberg
-3
-4 | I
original inverted original inver ed
version version version version
EXPRESSIVENESS COHERENCE |
|
FiG. 4 7

“modifications, present in the inverted versions of the Enﬁm. were even noliced

by the listeners is questionable. At the end of the mxnm:jﬁ:r the subjects were
informed about the modifications performed in the pieces, and were then required
to identify which version (original or inverted) they had :mwm_:om to. In the original

version, 77% of the subjects responded correctly, Only 43% of subjects who listened

to the inverted version identified it as such. Only the subjects in the original version |

performed ahove chance level (7 < -03). W

T
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Discussion

In the present experiment, non-musician listeners were required to rate musical
expressiveness and coherence of three piano pieces on 29 bipolar semantic scales,
The pieces played were from the baroque and clussical [periods of Western tonal
music, and twelve 10ne Western music. These pieces iﬁ_.n sepmented into short

chunks that were linked in 2 forward order {original vérsion) or in a backward
order (inverted version). Hulf of the subjects listened 1o the original version, the
other half to the inverted version. The data provided n«En:nm that these picces
(whichever version was played) provoked strong n_:.mo_.oﬁnn.f. in perceived expres-
siveness. On the contrary, the experiment did not support there being a strong
effect due to the version. Notably, it appears thal ::Esm_.?ﬁ Bach and the Mozart
chunks in a backward order did not provoke zmm:mmcm:__ changes in the expres-
siveness ratings. Moreover, feelings of coherence and expressivily did not
stgnificantly decrease for the inverted versions. Finally,|the only piece for which
some significant effect of the version was observed, thit of Schinberg, was the
least formally structured of all the pieces. However, evep for this piece, the effect
of version was weak and accounted for a very small part of the experimentad
varianee,

The present lindings suggest that (he structural relations (motivic and hanmonic)
that exist beyond (he chunks did not strongly ncziciﬂ to musical expressive-

ness and perceptual coherence for non-musically trained listeners. Moreover, even
when informed abouwt the modifications performed in the E__.__.,.mn..: pieces, the subjects
did not understand above chance Jevel that they had listened to the inverted versions
of the musical pieces. These findings were unexpected [but are strongly consis-
lent with those reported by Konedni (1984), Gotlieb m:ﬁ Koneéni (1985), Cook
(1987} and Karno and Koneéni (1992). All of these mE&m..w have provided evidence
that large musical structure has only a weak effect on um._,nw?oa musical expres-
siveness. From this point of view one may consider :Eanm_ sequernces as very
different from linguistic stimuli. Indeed, it has been shown that similar modifi-
cations to the order of senlences strongly decrease the co , prehension of narrative
text (Garnham, Oukhill and Johnson-Laird, 1982; Ohtsiika and Brewer, 1992).
Because narrative {ext refers to an external reality, :w.oﬂm::m the sentence in a
lext causes incongruence betwéen the organisation of evént structures in the real
world, and the arrangement of these events in the text AT__.?.Q.E.% striecture). In
contrast, music does not refer to any external reality. Therefore re-ordering the

“small chunks of an unknown musical piece may not strongly affect listeners,

If large musical structures only contribute weakly to the perception of musical
expressiveness, (for non-musician listeners at least), whatis it that causes musical
expressiveness and perceptual coherence? It has been|shown that very short
musical excerpts (even as short as three seconds) contair enough information to
determine specific musical expressiveness (Imberty, 1979, 1981; Nielzen and
Cresarec, 1981; Nielzen and Olsson, 1993). The present study has provided further
evidence of the importance of local information, even &__._nn considering longer
musical pieces with a global form. Indeed, that two indepepdent groups of subjects
provided similar patterns of ratings for both the original and inverted versions
suggests that the information contained in the musical nT::xm was sufficient to
determine the content of musical expressiveness. The glabal form would contain

no, or nearly no, further information regarding musical m%qummmic\. The present
!
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experiment was not designed to address which kinds ofllocal features {superfi-
cial or structural ones) were responsible for the subjects’ responses, Neverthe-
less, we may reasonably assume that those chythmic, melodic, dynamie, or local
harmonic patterns that were the most frequent in the picces may have iniluenced
ratings of musical expressiveness. Furthermore, the repelition ol local patierns
in several chunks of the pieces could also have been sufficient to conler percep-
tual coherence upon the inverted versions. 7

,

Coenclusion

The present experiment lailed to support a strong lin
structure and perceived musical expressiveness for non-musicaily trained listeners.
This result does not necessarily mean that non-musicians:are definitely unable
1o process large formal relationships. The present nxvoa_:,n:_ indicaled that when
required to focus on musical expressiveness, non-musiciapilisteners mainly react
to the local structures inside the chunks. Of course, the Enmoﬁ: [indings are restricted
to the non-musically trained community. Batt (1987) ::LE, ines the importance
of listeners' familiarity with classical period music which “relies heavily on the

listeners’ hearing of the subtleties of its structure, on the h.ﬁm”_o:a;. ability to read

between lurge formal

the code of the music™ (p. 212); this suggests that the data would have been different

if the listeners had been more knowledgeable. But E::ﬁ studies on perception -

of mustcal form or of large-scale tonal structures showed, same kind of results

as the present study for musically sophisticated listeners (Cook, 1987: Koneéni,

1987; Karno and Kone&ni, 1992). We may also wonder what would have been
the effect if the inverted version of the pieces, unknown mﬂ the beginning of the
experiment for the subjects, had been played more than twice. As noted by Jacken-
doff (1991), repeated listening probably increases the mﬂno:munm of the large
formal structure on musical expressiveness. Nevertheless, m?wz taking into account
these two limitations, the present findings indicate that the: perceptual reality of
large formal structures may be less evident than generally assumed. Studies in
cognitive psychology have shown that at least in short and mm?v_n musical sequences
hierarchical structures of a musical stimuli had a psychological reality for listeners,
also for non-musician ones (i.¢., Bigand, 199Q; Platt Ea” Racine, 1994; Cuddy
and Thompson, 1992; Boltz, 1989). But the Eo_._.:ozom_ﬂ enceding assumption
nas been challenged by a set of provocative results obtained with longer and more
complex musical sequences (Cook, 1987; Koneéni, 1984; Gotlieb and Konecni,
1985; Karno and Konegni, 1992). This is a challenging co:”:,_mnznzo: that is worth
further investigation in future research. For now, the present study poses the

following disturbing question: if one day a silly conductor decides to play a piece
of music, re-ofdering small chunks in the way we did, how many of those people

who regularly attend classical music concerts would notice :r.,: something is amiss?
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