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Abstract

This study aims to measure the impact of a multidisciplinary and multidimensional proposal on
the auditory recognition of the rhythmic/metrical structure, melodic/harmonic organization,
expressive elements and stylistic/instrumental diversity. Given the characteristics and the aims of
the study was developed an experimental design of a control group with pre-test and post-test.
Forty-two students of a higher education institution were involved in the study (n=21 experimental
group and n=21 control group), their ages ranging from 18 to 49 years. The data were collected
in the beginning and at the end of the implementation period (40 sessions of 30 minutes duration)
through the application of the Individual Knowledge Test and the Auditory Recognition Test. The
results reveal the existence of significant differences between the performance results of the
experimental group and the control group regarding the auditory recognition of the rhythmic/metric
structure and the melodic/harmonic organization. In the case of the remaining variables, there
were no significant differences between the performance results of the experimental and control
groups.

Keywords: Musical hearing; auditory recognition; music; musical training.

Resumo
Este estudo pretende aferir o impacto de uma proposta pluridisciplinar e multidimensional no
reconhecimento auditivo da estrutura ritmica/métrica, organizacdo melddica/harmonica,
elementos expressivos e diversidade estilistica/instrumental. Face as caracteristicas e objetivos
do estudo, foi desenvolvido um design experimental de grupo de controlo com pré-teste e pos-
teste. Participaram quarenta e dois alunos de uma instituicdo de ensino superior (n=21 grupo
experimental e n=21 grupo de controlo), com idades compreendidas entre os 18 e 49 anos. Os
dados foram recolhidos no principio e no final do periodo de implementagéo (40 sessdes de 30
minutos de duracéo) através da aplicagdo do Teste de Conhecimento Individual e do Teste de
Reconhecimento Auditivo. Os resultados revelam a existéncia de diferencas significativas entre
os resultados de desempenho do grupo experimental e grupo de controlo relativamente ao
reconhecimento auditivo da estrutura ritmica/métrica e organizagdo melddica’/harménica. No
caso das restantes variaveis, ndo existem diferencas significativas entre os resultados de
desempenho dos grupos experimental e de controlo.
Palavras-chave : Audi¢cdo musical; reconhecimento auditivo; musica; formacgdo musical.

Introduction

The ear training is a preponderance factor in the formation of a musician. This connection
1s manifest in various academic discourse and empirical studies related to teaching and musical
practice (Cook, 1990; Elliot, 1995; Gromko, 1993; Karpinski, 2000; Kerchner, 2014; Shifres &
Burcet, 2013). In this particular case, Malbran (1996) considers hearing as a multiple and
simultaneous model of information processing that allows the constitution of a mental
representation of what heard, predicts the continuity of the musical discourse and compares
with what heard. This perspective places the hearing as an activity that crosses a set of

components that contribute to the establishment and sense of the sound relations existing in a
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musical work. It represents an intricate art that involves intellect, memory and apprehension
sensitivity (Meyer, 1956; Kerchner, 2014). In this particular, Elliot (1995) describes hearing as a
specific human activity that represents a form of thinking and knowing in action. The author
argues that the hearing should be worked in a direct relationship with the musical practice, where
learning to listen deeply and intelligently for the music of a particular practice requires that students learn
music from inside musical practices, from the perspective of reflective musical practitioners (p. 101). This
pragmatic perspective highlights the actions and results produced in a specific context. In this
line, Gromko (1993) suggests the auditory training as a priority in the teaching of music, since
without this ability to perceive components of musical discourse the /Zstener is necessarily left with
highs and lows, londs and softs, and the general character of the sound. With training, listeners can evaluate the
music’s artistic shape based on the structure of its musical sounds (Gromko, 1993, p. 46). In this
development of the auditory competences, Karpinski (2000) considers necessary the
involvement of other indispensable elements of the musical practice. We speak of auditory
recognition of texture, timbre, time, dynamics and articulation. All aspects associated with the
performance and musical composition that a musician must be able to identify and to
discriminate aurally (Karpinski, 2000). For example, in the structural hearing proposed by
Subotnik (1996) musical understanding is achieved through trial establishing relationships
within the music.

Based on the phenomenological thought of Merleau-Ponty (1996), Caznok (2008)
presents the idea that the perception of the musical work does not only occur through the
auditory organs but by an intercommunication, crossing and transference between the different
sensorial domains (visual, tactile, corporal and kinesthetics sensations). This multi-sensoriality
leads to an outcropping of its totality. This thought is also reinforced by Kerchner (2014) who
places musical hearing as a multisensory experience.

The simultaneity and complexity of the numerous cognitive processes that occur in
auditory activities (comparison, anticipation, fusion, prediction, remembrance) are another
factors that we must consider (Levitin, 2011; Stern, 2010; Tan, Pfordresher & Harré, 2010;
Rowell, 1984; Blechner, 1978). In particular, the memory appears as a fundamental tool not only
for its fixing ability and storage but also as a factor of evocation and cognitive persistence in the
reconstruction of thought and musical knowledge (Baremboim, 2009; Damasio, 1995; Sacks,
2008). The understanding of hearing as an active cognitive process has been demonstrated in
many ways by music theorists and researchers (Bamberger, 2006; Baroni, 2009; Addessi &
Pachet, 2005; Serafine, 2013; Reybrouck, 2006). This circularity between thinking and listening
is an element present in the work Teaching Approaches in Music Theory (2004). The author
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puts the hearing as a fundamental element to reach the heart of the music. This interpretation
carries the idea that a better understanding of the music also represents a better hearing. For
Rogers (2004) we do not learn how to hear just to make analysis easier. We also do analysis to matke listening
easier, and it is this second possibility that is so often overlooked in the ear training class (p. 103). This
relationship had already been highlighted by Hindemith (1984), stating that during the hearing
process of the musical structure, the listener mentally built a parallel image. At the same time as
there is a register of the compositional components reaching the sphere of the subject (listener),
he tries to match these elements with the parts of the mental construction. Regardless of the
definition that we can create, the central fact that we must retain is that the auditory recognition
of different constituent elements of the musical context will allow a considerable improvement
of the musical practice in all its amplitude.

Establishing a bridge with pedagogical practices carried out in the context of music
teaching, mainly in the domain of the curricular units associated to the construction and
development of the musical formation of the individuals, we verified that the auditory work is
associated with a conception of music and musician that predominates in the western world: (1)
the development of the musical ear is dependent on the abilities and strategies associated with
the viability of the translation of sound sets to musical notation; (2) the professional training of
a musician is marked by a model that is based on the development of instrumental technique
and the acquisition/mastery of musical notation. This perspective teduces the development of
musical hearing to two sequential chains: (1) listening to sound series, linking to theoretical
concepts and their translation into musical notation; or (2) the reading of musical signs, their
association with theoretical concepts, association with series of sounds and the execution of
these sonorities. Circumscribing and centralizing the practice of listening in this perspective is,
in our view, limiting and even contradictory to the diversity of musical experiences that are
characteristic of the profession or that form the academic and professional path of a musician.

With the objective of forming a body of knowledge that makes it possible to renew the
existing pedagogical practice in the field of musical education, a multidisciplinary and
multidimensional proposal has been developed that values and explores not only the hearing,
but also the expression’, through the development of competencies that integrate fundamental
concepts, methods and instruments for knowing and doing in context. The understanding of
musical experience as the set of implications that result from the involvement of the human

being (as a psychological subject), allows a holistic view of the development and construction

1 In this context, the expression is understood as synonymous with action and musical act, and can encompass other musical
activities, such as singing, improvising, composing and performing.
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of musical understanding. The multidimensionality of the proposal allows crossing fundamental
elements inherent in the experience in music.

This pilot study aims to elaborate, implement and evaluate the impact of a
multidisciplinary and multidimensional proposal on the auditory recognition of the rhythmic/
metrical  structure, melodic/harmonic  organization,  expressive  elements  and
stylistic/instrumental diversity. Given the character and objective presented for this course of
research, where it is intended to establish relations of chance between variables, with the use of
rejection or acceptance of hypotheses concerning these same relations, an experimental research

design of control group with pre-test and post-test.

Method

Participants

Participated in this study a total of forty-two students of both sexes, aged between 18 and 49
years old who attend a degree in music (ear training class), belonging to an institution of higher
public northern teaching from Portugal. Participants were randomized into two groups:
experimental group (N = 21) and control group (N = 21). This strategy allowed controlling and
eliminating the effects of parasitic and moderating variables throughout the research process,
increasing internal validity and reducing bias (Freixo, 2011). All participants were informed of
the content, structure and procedures of the study granting their authorization for the

publication of the results. The anonymity and confidentiality of all participants were guaranteed.
Instruments

For this study, we build the following data collection instruments: Individual Knowledge Test
(IKT); and (2) Auditory Recognition Test (ART). The application of the Individual Knowledge Test
had the purpose of assessing the level of knowledge of the subjects in the tonal, rhythmic and
theoretical dimension. In operational terms, this test is based on recognition, with the use of
audition of music recorded in audio, and written record of fundamental aspects of musical
discourse. For the correction of the IKT were created a rating scale of numerical criteria
(Gordon, 2002; Azzara, 1993) with differentiated quotations for each of the dimensions under
evaluation. The Auditory Recognition Test had as objective to evaluate the level of
comprehension and auditory recognition of the different categories present in the auditory
analysis activities that constitute the proposal: rhythmic/ metric structure (MRE), melodic/ harmonic

organization (MHO), expressive elements (EE) and stylistic/ instrumental diversity (SID). This test was
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applied before and after the intervention period, consisting of twenty questions subdivided by

the different categories. This ART is based exclusively on the hearing of excerpts from works

of the musical repertoire recorded in audio format. For the evaluation of each one of the

categories, we opted for the creation and used a rating scale of five additive criteria (Gordon,

2002; Azzara, 1993).

Procedures

This study is divided into four phases:

1.

The first phase of the study combines the definition, constitution and division of the
sample into two distinct groups (experimental group and control group) and the
collection of the initial data that characterize the levels of individual knowledge and
auditory recognition of the participants in the categories under evaluation. In addition
to the importance of defining reference levels (fundamental for the entire empirical
course), its application allowed the participants to become familiar with the whole
process of instruction.

The second phase of the study corresponds to the period of application of the proposal,
which ran from September to June through a weekly session with a duration of 30
minutes for each of the groups (experimental and control), in a total of 40 sessions. For
each of its elements was assigned a number, to maintain the confidentiality and feasibility
of the whole process. Regarding the instruction and structuring of the entire
methodological procedure, each didactic unit has structured according to three
complementary activities: (1) repertoire activities; (2) auditory analysis activities; (3) context
activities.

After the instruction period, the individual levels of musical performance were assessed
in the component defined for this study (auditory recognition). The procedure used for
the individual evaluation followed the same methodological line of the initial tests.

The last phase corresponds to the treatment and analysis of the data. Thus, the data
related to the various tests performed were treated and analysed using descriptive and
inferential statistics, in order to conduct the results obtained for the evaluation or

refutation of the hypotheses placed at the beginning of the present study.

Analyze

This study used descriptive and inferential statistical techniques (Rovai, Baker & Ponton,

2013; Weinberg & Abramowitz, 2008; Tuckman, 2005; Trochim, 2000). For internal consistency
checks were used Cronbach Alpha 1IKT=0,899; ART=0,843) and the Spearman-Brown formula
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(IKT=0,860; ART=0,46). In the case of construct validity, a factor analysis was used (total
sample), using the principal component method and varimax rotation for the results obtained
in the first administration of the IK'T and ART tests. Preliminary tests were carried out, such as
the Kaiser-Meyer-Olkin IKMO) test and the Bartlett fest. For the comparative analysis of the results
obtained in each of the groups of this study, the t-student parametric test was performed for
independent samples. The use of this test allowed, through the comparison of the means, to
verify if the probability of the difference between the means will be an effective or occasional
difference. Given the particularities of its applicability, at the level of normal distribution and
homogeneity of variances, the Kolmogorov-Smirnov test and the Levene test were also used. At the
base of the analysis and discussion of results will be the identification of weans, standard deviation,
t-student and p-value (significance). For processing, analysis and interpretation of the data were

used statistical analysis software Statistical Package for Social Sciences (SPSS).

Results

Table 1 shows the statistical results obtained by the experimental group (post-test) related
to auditory recognition. As can be seen, the minimum values stood at level 2 for the recognition
of components rhythmic/ metric structure, melodic/ harmonic organization and excpressive elements and level
3 for sylistic/ instrumental diversity component. Concerning their maxima, all values increase to
levels 5 (melodic/ harmonic organization e stylistic/ instrumental diversity) and level 4 (rhythmic/ metric
structure e expressive elements). The mean was centred at level 3, with its maximum value in
component stylistic/ instrumental diversity (M=3,61; e SD=0,58), being the minimum value obtained

by the component rhythmic/ metric structure (IM=3,19; e SD=0,60).

Variables Minimum Maximum Mean Standard
Deviation
RME 2 4 3,19 0,60
MHO 2 5 3,23 0,70
EE 2 4 333 0,57
SID 3 5 3,61 0,58

Table 1: Descriptive results of the experimental group
RME: Rhythmic/Metric Structure; MHO: Melodic/Harmonic Organization; EE: Expressive Elements; SID: Stylistic/Instrumental Diversity.

Regarding the statistical results achieved by the control group, we can see that the results
are slightly lower when compared to the experimental group. As we can see in Table 2, the
minimum value stood at zero for all components, with the maximum value of 5 for the
component s#ylistic/ instrumental diversity. Compared to the expetimental group, the values of the

means show a slight inferiority throughout its amplitude, being the maximum value verified in
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the component stylistic/ instrumental diversity (M=3,23; e SD=1,04) and the minimum value in
component rhythmic/ metric structure (M=2,52; ¢ SD=0,74) and the melodic/ harmonic organization
M=2,52; e SD=0,98).

Variables Minimum Maximum Mean Standard
Deviation
RME 0,0 3,0 2,52 0,74
MHO 0,0 4,0 2,52 0,98
EE 0,0 4,0 2,95 0,92
SID 0,0 5,0 323 1,04

Table 2: Descriptive results of the control group
RME: Rhythmic/Metric Structure; MHO: Melodic/Harmonic Organization; EE: Expressive Elements; SID: Stylistic/Instrumental Diversity.

By observing the elements provided by Table 3, the high prevalence of levels 3 and 4 in
all the components of the cognitive indicator stands out. Level 3 shows a degree of frequency
ranging from 9 (42.9%), referring to the component s#ylistic/ instrumental diversity and 13 (61,9%)
for components of the rhythmic/ metric structure and melodic/ harmonic organization. In the case of
level 4, it presents a variation of the frequency degree that goes from this 5 (23.8%) of
component zelodic/ harmonic organization and 11 (52,9) in the component s#ylistic/ instrumental
diversity. It should be noted that there were two components where the maximum level (level 5)

of the rating scale was reached and also the absence of any degree of frequency in level 1.

Variables 0 1 2 3 4 5 Totals
RME - - 2 13 6 - 21
- - 9,5% 61,9% 28,6% - 100%
MHO - - 2 13 5 1 21
- - 9,5% 61,9% 23,8% 4,8% 100%
EE - - 1 12 8 - 21
- - 4,8% 57,1% - - 100%
SID - - - 9 11 1 21
- - - 42.9% 52,9% 4.8% 100%

Table 3: Distribution and frequency in the 5 ART tests (by score of the experimental group)
RME: Rhythmic/Metric Structure; MHO: Melodic/Harmonic Organization; EE: Expressive Elements; SID: Stylistic/Instrumental Diversity.

In the case of the control group the results (see Table 4) point to a predominance of
level 3 of the classification scale for all components of the cognitive indicator, presenting very
similar values, with a single exception in the component melodic/ harmonic organization, the degree
of frequency observed in the experimental group. Despite this similarity of results between the
two groups participating in the study concerning level 3, there is a differentiation at higher levels
(level 4), where the advantage of the experimental group is clear. This distinction can still be
observed and verified at lower levels where, unlike the experimental group, there are degrees of

frequency at levels 1 and 0.
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Variables 0 1 2 3 4 5 Totals

RME 1 - 7 13 0 - 21
4,8% - 33,3% 61,9% 0,0% - 100%

MHO 1 1 8 8 3 - 21
4,8% 4,8% 38,1% 38,1% 14,3% - 100%

EE 1 - 3 12 5 - 21
4.8 - 14,3% 57,1% 238 - 100%

SID 1 - 2 9 8 1 21
4,8% - 9,5% 42.9% 38,1% 4.8% 100%

Table 4: Distribution and frequency in the 5 ART tests (by score of the control group)

RME: Rhythmic/Metric Structure; MHO: Melodic/Harmonic Organization; EE: Expressive Elements; SID: Stylistic/Instrumental Diversity.

Considering the tests and inferential statistical procedures performed (see Table 5), we

can state that:

1.

For all variables, the p-value has a significance level above .05 (p> .05) in the
Kolmaogorov-Smirnov and Levene tests, which leads to the conclusion that there are
normal distribution and homogeneity of variances.

There are significant differences between the results in the level of auditory
recognition between the experimental group and the control group regarding
the variables recognize the rhythmic/ metric structure (t = 3.179, calculated with
homogeneous variances of F = 1.013 and p = 0.320, is significant at a
significance level of 0.003) and recognize the melodic/ harmonic organization (t = 2.171,
calculated with homogeneous variances of I = 2.654 and p = 0.111, is significant
at a significance level of 0.010);

There were no significant differences between the results in the level of auditory
recognition between the experimental group and the control group regarding
the variables recognize expressive elements (t = 1.6006, calculated with homogeneous
variances of F = 0.073 and p = 0.788, is not significant at a significance level of
0.116) and recognize stylistic/ instrumental diversity (t = 1.456 calculated with
homogeneous variances of F = 1.795 and p = 0.188, not significant at a
significance level of 0.010);

The elements of the experimental group showed higher results in the auditory
recognition of rhythmic/ metric structure, melodic/ harmonic organization, expressive

elements and stylistic/ instrumental diversity.
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Variables Group M SD K-S (sig.) TL (sig.) t Sig.
Experimental 3,190 0,601 «
RME Control 2,524 0.749 0,358 0,320 3,17 0,003
Experimental 3,238 0,700
MHO Control 2,504 0,980 0,095 0,111 2,71 0,010
Experimental 3,333 0,577
EE Control 2,952 0,920 0,983 0,788 1,60 0,116
Experimental 3,619 0,589
SID Control 3.238 1,044 0,983 0,188 1,45 0,153

Table 5: Inferential statistical results
M: Mean; SD: Standard deviation; K-S: Kolmogorov-Smirnov test; TL: Levene test; t: t-Student; Sig: significance level).
*significance for p < .05

Discussion

The results show that both groups (experimental and control) achieved gains in the
different variables that constitute the study. Despite the longitudinal gains in the control group,
the high performance achieved by the experimental group in all variables allows us to draw
strong indicators of the impact of the proposal on the auditory recognition of the different
characteristics that make up the musical discourse. This assertion finds support and grounding
in the similar experimental conditions and applicability design of the proposal. However, the
fact that the impact of the instruction has been statistically significant only in some of the
variables allows us to raise some points of reflection. First, the results indicate that the effects
of the applicability of the proposal were not felt significantly in some characteristics. In our
understanding, one of the aspects that may be the basis of these results is the very sequential
process used. In other words, as the whole development of the multidisciplinary and
multidimensional proposal is supported by the pedagogical principles of Gordon (2000) and
Azzara (2008), guided by a progressive cohesion of cycles and stages (generalization and
inference), its full breadth.

On the other hand, the process of hearing a musical work implies the existence of a
consistent and complementary articulation between the processes of segmentation and grouping
resulting from the collaboration of some elements of music understood by the senses and
organized by the mind. A grammatical structure which presupposes the organization and
subordination of its elements, depending on the interpretation of the structures undetlying the
musical interpretation (Lerdahl & Jackendoff, 1983). To these factors is added the total input of
information, construction and musical experience of the participants obtained throughout their
academic and artistic journey, where the processes of teaching and learning are characterized by

considering the musical elements as significant in themselves.
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Another point of reflection is the absence of any developments in the expressive elements
and stylistic/instrumental diversity. Can be explained by the fact that these elements represent
essential resources in the acquisition of auditory competences (Karpinski, 2000). This inference
finds closeness in the thinking of Levitin (2011), which invigorates the idea of the ease with
which most people can identify the sounds as they recognize a colour, a fact that is due solely
to the identification of the timbre and not by the height. This idea is reinforced by Schoenberg
(1999) when he states that sound becomes perceptible through timbre of which height is a
dimension.

Considering the results achieved in this study, we can affirm that the development and
acquisiion of hearing skills/abilities contribute to the understanding of fundamental
concepts/characteristics of musical discourse. However, given the sequential teaching and
learning process, practices and experiences of continuity and regularity are needed so that all

skills can be achieved.

Conclusion

The preliminary results allow us to conclude that this multidisciplinary and
multidimensional proposal presents indicators of undeniable relevance in the development and
understanding of fundamental elements of musical discourse. All the data and reflections on the
problematic present in this study represent an essential contribution to the improvement of the
practices and pedagogical relations of all the elements present in the educational context of the
domain under study. Although it is an introductory study, it is essential to develop in the future
other types of approach in different dimensions on the same subject. This study wishes to draw
the attention of all to the need for the existence of pedagogical practices that promote,

reconfigure and transform the process of teaching and learning in ear training class.
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