introduction

goodness ratings and discrimination sensitivity.

PARTICIPANTS: Twenty one undergraduate students of
a University Music Department participated to the
experimental procedure.

EXPERIMENTAL DESIGN: Within-subjects design which
consisted of the following tasks:

IDENTIFICATION TASK: Identification of the metrical
interpretation (meter) that fits the best to every
experimental condition.

GOODNESS RATING TASK: A six step scale was used to
rate the perceived goodness-of-fit for each pattern to
any metrical structure previously associated to that
pattern through the identification task.

DISCRIMINATION TASK: AB same-different forced -

= the metaphor of using discrimination statistic measures as a form of “perceptual distance” metrics. That
approach has been broadly applied to the categorical perception research of various sensory continua,
especially to those related to speech and phoneme perception (Harnad, Stevan, 1987). The majority of
experimental works to the perception of musical - rhythm related continua, which have been
concentrated to the problem of the categorical vs. non-categorical nature of perceiving musical rhythm
patterns, have adopted the classical experimental approach of correlating identification and
discrimination performance in terms of percent correct responses. In addition, a few of them have
further been concentrated to a more elaborate description of the structural aspects for certain types of
rhythm categories, using various kinds of analyses and data transformations to map the corresponding
“rhythm spaces” at a perceptual level (Clarke 1987, Schulze 1989, Windsor 1993, Desain & Honing
2003, Papadelis & Papanikolaou 2004, ten Hoopen, et al. 2005).

The study described here is a part of an ongoing research which aims at an improvement of “perceptual

distance”™ metrics for rhythm related continua at the tactus level or higher, both in terms of category
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--------- 7-beat encoding by GROUP B
——  4-beat encoding by GROUP A

4-beat encoding by GROUP B

choice procedure using pairs of adjacent variations, as
well as an equal number of “placebo” pairs.

results & discussion

TWO GROUPS OF PARTICIPANTS: After an initial
introductory session, where participants required to
identify the meter of accurate metronomic - timing
variations for each combination of tempo and meter
category - presented in a random order -, two
performance groups were formed: High scorers
(GROUP A) and low scorers (GROUP B).

3-beat metrical representation (identification
frequency greater than 50 %)

7-beat metrical representation (identification
frequency greater than 50 %)

4-beat metrical representation (identification
frequency greater than 50 %)

Ranking of the best exemplars within each
category in decreasing order (1" denotes the
highest mean goodness rating)

50% identification frequency and mean
goodness rating greater than 3.

rhythm/meter perception domain.

In Papadelis & Papanikolaou (2004) we stressed the |
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of identification and goodness rating data were '

performed separately for each group of performers. Category non-members ( identification
frequency less than 50%)

A transformation of the initial performance space (FIG.

2) at a perceptual representation level (meter space),

where the majority of variations is -more or less-

associated to a certain metric structure (category), Discrimination sensitivity (d)

has been traditionally described in terms of category Hits (z-scores)

identification frequency curves within the m - False Alarms (z-scores)

importance of using a combination of goodness rating data and category identification ones to provide a
more detailed description of the resulting "meter space” (FIGs 4 & 5). As an extension to that work, an
analysis of discrimination data was further employed to map a corresponding "discrimination sensitivity
space” through an elaboration of both HIT and FALSE ALARM rates which collected from the AB same-
different forced - choice procedure (FIG. 7). According to Signal Detection Theory “discrimination sensitivity
index” (d") for the specific design is defined in terms of z, the inverse of the normal distribution function: A
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Discrimination sensitivity (d”)

Comparative analysis for category goodness - rating vs. discrimination sensitivity
of musical rhythm patterns using Signal Detection Theory
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method
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All temporal patterns (rhythm variations) within 0.25 0,30 0,35 0,40 0,45 050 056 0,60 065 IND,..=5,66 msec T..=1071 msec
each tempo range, illustrated in FIG. 2, were
produced after increasing "b” by a fixed step, at the m b/aratio The above systematic interpolation of durations c
level of IND for duration, as follows: > ¢ and b defines a hypothetical performance space of
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mean goodness rating
Lax
|

mean goodness rating
Lax
l

et g S8 L -qu?

]
| _.-"'-
Y
il

AR

mean goodness rating
it

o : | '“ I 4 ] N - e o i, .—/ \'\. ﬁ{z o Lwékk il I e,
| |

I R I
| | | | | | 1 1 1 1 | | |
Al A2 A3 AA A5 Ab A7 AB AD AID All A2 AlZ Al4 AlS Als Al7 Bl B2 B3 B4 B85

I I I | I I I I I I I | I I I I
B4 87 Ba B® BI1O B11 BI12 B13 B14 BI15 Bl& Cl C2 C3 C4 C6 C6 C}7 CA CF CIoCll C12 C13 ClA Clb

rhythim variafion rhythm variation rhythm variation
<l < - . < EEEEI
-~ 1 y 2,.1]/3 4 | a
> = ==
: : e R
D L] f——t () | .
(= a] (= n ] [= ]
- o _ | 2 | !rl! = — 5/1/|3] 4
3 3 EEEDEE 3 L[
Q o | | o | | | | .
a7 = a4
& (L] U]
Iz = Y il -2 IE
= £ [
> i e e M ' : '
s T B i 2 \
= . = 05 | |62 0.364
(8] j 0 £33 _ : 0,306
S 057 = "rﬂ | = (e e | @_
c < - € T /T S
':_:I' ﬂ.u_ E D.D_' | 'f,-: E -' | y - - ;.
© O T -
g @ ! @ .
0.5 18] O N
g i { | H T
T -0 f / | 5
1.5 1.0 2=
i i I T 1 ] I T | | I i | l | | | | | i i | I 1 | ]
A2/3 Ad/E ALST ABSY Al AL2f13 Al4i15 B2/3 Bd/h Ba/? Ba,/9 BIO/ 11 B12/13 B14/16 C23 Cdfh a7 ca/9 CI0/11 1213
A3 AhfE ATB A9/10 Allz2 Al3f14 A15/14 Ba/fd B5/é B7/8 B#10 BE1/12 Brifid 3 o Cie ol C11#12 13714
pair ID pair 1D pair 1D

¢ M

4
W

d'=z(H)-z(F), where z(H)=P("different”/different) and z(F)=P("different”/placebo pair) (Macmillan &
Creelman, 1991)

Even though, the majority of z(H) values reveal a trend for increased hit rate near category boundary
regions (A7/8, A15/16, B8/9, C7/8, C12/13 - FIG. 6) and decreased in the regions of prototypes within
each category ( A4/5, A11/12, B4/5, B12/13, C4/5, C11/12), there is no such an apparent correlation
between clustering of points in the “discrimination sensitivity space” (FIG. 7) in respect to category
formation provided by the combination of identification plus goodness rating data of FIG. 5.
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further research

An extension of that work aims at two basic objectives:

a) on the development of a more sophisticated experimental design for estimating discrimination thresholds
based on adaptive rather than constant stimuli techniques.

b) the effect of acculturation on the perception of symmetric vs. non-symmetric structure of rhythm at the
tactus level. Investigation is going to be conducted, both within the context of a specific cultural environment,
as well as, cross-culturally through a comparative approach.
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