
New Thoughts on Piano Performance (2016) is a London International Piano 
Symposium publication, which presents interdisciplinary research, the overarching 
goal of which is to expand the frontiers of knowledge in the field of piano 
performance, by exploring the interface between skilled artistry and scientific 
research. It is a work of central importance to those musicians who are seeking 
to achieve elite performance, as well as researchers, pedagogues, clinicians, and all 
those who are passionate about the piano and its future development. 

 In this collection of fifteen essays by distinguished international researchers 
and performers, issues which have rarely been addressed, and which should be 
a vital part of the education of pedagogues and performers are presented here. 
Among these issues are: that the value of musical training, is a powerful source of 
intellectual stimulation and cognitive development in children; that the role of the 
body is foremost in the production of sound at the piano, yet remains the most 
neglected issue in the education of performers; that obsessive practice is not the 
way forward; that the memory may be enhanced by developing a mental map in the 
course of preparing a work for public performance; showing that recordings can 
exert particular influence as salient historical documents of performance practice; 
that understanding the correlation between a particular musical work and the 
visual art that inspired it, may bring greater understanding of the meaning of, and 
deeper insight into the work for the pianist who is preparing to perform the piece; 
defining issues such as sound, touch and  timbre, which are a phenomenon with 
both a subjective as well as physical dimensions; that musical performance is shaped 
more by the mind and body behind the instrument than by the score in front of 
the person; and last, but not least, ways in which technology can be used to increase 
our understanding of the body as the instrument, and the conveyor of expression.
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The body is foremost in the production of sound at the piano, yet remains the 
most neglected issue in the education of performers and pedagogues. In this first 
chapter, the ‘Biomechanical and Physiological Aspects of a Holistic Approach to 
Piano Technique’, Felipe Verdugo writes that ‘piano technique is a complex subject 
that integrates physical, psychomotor and psychoacoustical phenomena’. He goes 
on to suggest that an effective technical approach must encompass all of the aspects 
aforementioned in a coherent way.  This chapter focuses on the basic biomechanical 
and physiological aspects of Professor Durand’s approach to piano technique. It 
intends to present effective and healthy principles and gestures, involving mainly 
the pelvic and the lumbar spine regions that can be applied to the vast variety 
of musical and technical challenges that pianists face. The first section introduces 
some general principles of posture and alignment. The second section presents basic 
technical movements intended to employ both the structures close to the centre of 
the body and the whole upper limbs in an ergonomic way. Finally, the third section 
discusses the links between the practical recommendations exposed in Parts one and 
two and recent scientific literature concerning piano performance. Marc Durand is 
one of the most recognized piano pedagogues in Canada and a prominent figure on 
the international piano scene. He has developed a research-informed, holistic and 
healthy approach to piano technique that integrates contemporary advances in the 
fields of physiology, psychology and pedagogy, among others.

Eleanor Hodgkinson explores whether or not acquiring improvisational skills 
will reduce performance anxiety levels amongst musicians of different genres. First, 
this chapter (Chapter 2) ‘Can Improvisation Alleviate Performance Anxiety? An 
Exploration Amongst Musicians of Different Genres’ looks at what is meant by 
performance anxiety and by improvisation. Next, it presents data from Hodgkinson 
(2013) which comprise: some of the findings of a questionnaire which exposes 
commonly held beliefs about performance anxiety by musicians in different 
genres; extracts from nine interviews which reveal the similarities and differences 
which exist between players of different genres, and explores the ways in which 
improvisation and creativity can affect performance mindset. Finally, the chapter 
discusses the implications of the study for performing pianists. 

This essay (Chapter 3), by Xiao Xiao ‘Beyond Obsessive Practice: Technologies 

Preface



prefaCe

xviixvi

Past and Future’, examines a vitally important issue in piano performance today, 
which isthe obsession among today’s classical pianists for literal correctness from 
a technology design perspective. The first half peers into the past and traces how 
the current culture of classical performance came about. We discuss how music 
came to be conceived of as an idealized manifestation of a composer’s thoughts as 
disembodied sound based on the elimination of the performer’s physical presence 
in technologies for music dissemination. The second half gazes into the future 
and reflects on how new technologies may capture and reconstruct the physical 
presence of the pianist. We introduce our own project, MirrorFugue, which presents 
recorded pianists as virtual reflections playing the physical piano. 

In Chapter 4, ‘Historical Recordings as Creative Resources of Piano Performance’, 
Georgia Volioti offers a fascinating aural window into the past, revealing approaches 
to performance interpretation that may no longer be part of modern practice. 
With more historical recordings re-issued and made available digitally, listening to 
past performances by legendary interpreters is easier now than ever before. This 
chapter explores historical piano recordings as creative resources for informing 
performance interpretation. Using the recordings of Edvard Grieg as a case study, 
she illustrates a performer’s analysis of the music inflected by listening, and discusses 
how the encounter with recordings is akin to a creative dialogue that can enrich 
stylistic knowledge and awareness of what performers do and why. 

In Chapter 5 ‘Exploring Real Time Sonic Adjustment in the Performance 
of Notated Music: Audio-Haptics, Space Acoustics, and the Variable Timbre of 
Piano Sound’, Victoria Toztkova addresses the issues of sound production in piano 
performance – or tone, touch, colour, and sonority, to name some common ways of 
referring to its qualitative characteristics of sound. While this is an important issue in 
the education of performers and pedagogues, in music scholarship it has remained 
elusive and largely unaddressed. Yet a considerable body of research exploring 
sound produced at the piano does exist in physics and other related fields. Often 
with a focus on instrument design, such research offers a wealth of information on 
piano sound in terms of the dynamics between the action mechanism, the string 
vibrations, and the soundboard behaviour. The perceived qualities of musical sound, 
however, are a phenomenon with both subjective as well as physical dimensions.

In classical piano performance (Chapter 6), Michel Bernays writes that it behoves 
the pianist to convey the essence of a classical composition through the prism of 
their own creative expression. To address this issue, Bernays presents a study entitled 
‘Expressive Performance Parameters in the Production of Piano Timbres’, which 
explores the piano performance patterns involved in the production of specific, 
pianist-controlled timbral nuances. Performances of four short pieces, by four 
pianists, with five different timbral intentions (bright, dark, dry, round, and velvety), 
were recorded with the high-accuracy Bösendorfer CEUS key-tracking system. 
Fine-grained performance features were extracted. A PCA performance space 
and detailed descriptive portraits revealed common, steady performance patterns 
characteristic of each timbral nuance in terms of dynamics, attack touch, articulation, 

and pedalling. These results confirm that different piano timbre nuances, as abstract 
notions conveyed by specific verbal descriptors, correspond to reliable patterns of 
performance technique.

Elaine Chew writes in ‘From Sound to Structure: Synchronizing Prosodic and 
Structural  Information to Reveal the Thinking Behind Performance’ (Chapter 
7) that explains what musicians do, how we do it, and why; making concrete 
conceptualized structures and expressive, or prosodic decisions that shape musical 
communications using mathematical models, computational methods, and scientific 
visualisations. Musical prosody is the manipulation of timing, loudness, articulation, 
and timbre that a performer adds to an abstract conceptualisation of music (such as 
that notated in a score) in order to communicate ideas of grouping and prominence. 
Prosodic choice can often be explained as the result of desired parsing, subject to 
the structural constraints of the abstract music, and the acoustic properties of the 
musical instrument. Decisions of grouping and prominence, and of musical prosody 
form the crux of the art of interpretation, but it remains one of the most elusive 
elements in music pedagogy.

In Chapter 8, ‘Mirror Neurons: Imitation and Emulation in Piano Performance’, 
Cristine MacKie presents a pilot study based, in part, upon the research of 
neuoscientist Rizolatti (2006), amongst others, which shows that mirror neurons 
in the brain respond not only when a subject performs a given action, but – more 
significantly – also when the subject observes someone else performing the same 
action. The study is designed as a preliminary test of the relevance of this idea to 
musical performance. In it, a music analyst, a pianist, a choreographer, and two 
dancers from the Royal Ballet, Covent Garden, collaborate in assisting the pianist 
to control the pacing of the temporal flow of Clair de lune, from one section to the 
next through imitation and emulation of the dancers’ movements.

Chapter 9, Chopin’s ‘Barcarolle Op. 60 and the Realization of Ornaments: 
Searching for Patterns, Models and References’ presents a longitudinal study by 
Christina Carparlli Girling, and Josias Matschulat. It was initiated in 2008, and 
focus’s on the Barcarolle Op. 60 by Chopin. In the study, 12 winners of the Warsaw 
International Chopin Piano Competition (1955-2010) were selected in order to 
compare their interpretation of the ornamentation in each performance. The aim 
is to describe some of the main features of ‘Chopin’s Barcarolle Op. 60 and the 
Realization of Ornaments: the recorded performances by looking for commonalities 
and deviations, and trying to establish patterns, models and references. Results of 
recording comparison show a variety of solutions. In addition, the research revealed 
that some competition winners play the same ornaments following the same sets of 
rules, while others create endless variations. The beneft for performers and teachers 
is to understand how to find differences where they are not expected, to listen 
to fine nuances, to understand that there are infinite ways of dealing with each 
ornament, and to decide what one’s own choice is going to be. 

In this essay (Chapter 10) on ‘Mompou’s Theory of Sonority: Expression for 
Interpretation at the Piano (l’Expressio per a l’ Interpretatio al Piano)’, Raenelda 



prefaCe

ixxxviii

MacKie examines the writings, of the Catalan composer, Federico Mompou who 
engaged with that branch of aesthetics established in the 18th-century, which 
explores sensory experience coupled with feeling and which, it was argued, provided 
a different type of knowledge from the abstract ideas studied by logic. Although 
much has been written about expression in music and the communication of 
emotion, which is often viewed as the most elusive area of performance, it remains, 
nevertheless, an ongoing focus of discussion and musicological study. 

In ‘Finding Goya in the Goyescas: A Love Duet in Six Movments’ (Chapter 11), 
Diana Dumlavwalla highlights the correlation between a particular musical work by 
Granados, and the visual art of Goya that inspired it. She proposes that the resulting 
insights can bring greater understanding of the meaning of, and deeper insight 
into the work for the pianist who is preparing to perform the piece. Additionally, 
focusing on the connection between music and visual art can benefit the listening 
audience as well as by increasing their understanding of the piece. 

In this essay on ‘Music Training and Cognitive Development: A Study With 
Music and Non-Music Students’, (Chapter 12), Carlos dos Santos-Luiz writes 
that ‘music instruction is, undeniably, a powerful source of intellectual stimulation 
and regardless of its effects on general intelligence, it provides children with the 
opportunity to develop their musical cognitive abilities’ (Costa-Giomi 2012a: 28).   

In our study, the associations were between music training, general intelligence 
and non-musical cognitive abilities, particularly with spatial, numerical, abstract 
and verbal reasoning. Among these types of reasoning, music students stood out 
in spatial reasoning, especially the piano students in the 7th grade. A literature 
review by Schellenberg and Weiss (2013) states that the research conducted so far 
indicates an association between music training and spatial ability that may be a 
consequence of music lessons, emphasizing that results are stronger if lessons begin 
in early childhood.

The study in Part 9, Chapter 13, by Zelia Cheule and Roger Chaffin entitled 
‘Performance Cues for Music “with no plan”: A Case-study of Preparing 
Schoenberg’s Op. 11, No. 3’ is one of a series documenting how experienced 
concert soloists are able to perform challenging works from memory, reliably, on 
the concert stage. In these studies, the musicians recorded their practice and, in 
some cases, their public performances. After a public performance, they reported 
the performance cues (PCs) that they had paid attention to during the performance. 
PCs guide the performer through the piece by providing the musician with a series 
of landmarks in a mental map of the piece. By keeping this narrative thread clearly 
in mind, the performer ensures that the musical material flows smoothly from one 
musical event to the next. PCs are established by repeatedly paying attention to 
particular features of the music during practice, ensuring thus that musical ideas 
accessed through the score come to mind automatically and effortlessly as the 
music unfolds.  is one of a series documenting how experienced concert soloists 
are able to perform challenging works from memory, reliably, on the concert stage. 
In these studies, the musicians recorded their practice and, in some cases, their 

public performances. After a public performance, they reported the performance 
cues (PCs) that they had paid attention to during the performance. PCs guide the 
performer through the piece by providing the musician with a series of landmarks 
in a mental map of the piece. By keeping this narrative thread clearly in mind, the 
performer ensures that the musical material flows smoothly from one musical event 
to the next. PCs are established by repeatedly paying attention to particular features 
of the music during practice, ensuring thus that musical ideas accessed through the 
score come to mind automatically and effortlessly as the music unfolds.

In this penultimate chapter, ‘The Pianist’s Body as Instrument: Performer-
Controlled Electronics as a Callaborative Catalyst in Patrick Nunn’s Morphosis 
(2014)’, Zubin Kanga’s discusses his collaboration (as a pianist) with British 
composer Patrick Nunn on his work for piano, 3D sensors and live electronics: 
Morphosis. By documenting the entire collaboration process, Kanga was able to 
examine the development of the unique gestural language of the work and its 
genesis in shared workshops. The case-study also facilitates an examination of the 
role of the sensors and electronics as a catalyst for shaping our collaboration and 
the musical outcomes. 

In the final Chapter 15, ‘How to Play the Piano: Dynamic Cross-Domain 
Expression, Notation, Technology and Performance’, Richard Hoadley, describes 
investigations, creative experiments and performances undertaken by the author 
in collaboration with composer and writer Katharine Norman and pianist 
Philip Mead in the development of the composition ‘How To Play the Piano’. 
The composition forms part of research into methods of translation of expression 
between musical, textual and performance domains, and, the technological and 
aesthetic implementation of these methods. The chapter also investigates the roles of 
notation, interpretation and improvisation in this process. These implementations are 
designed to form part of the process of creating dynamic, expressive environments 
rather than musical instruments or software tools for general use. The research 
is about creating and investigating stimulating experiences where connections 
between one domain and another are perceivable and where this connection itself 
provides an aesthetic experience. Also, within a particular composition, which of 
these connections should be fixed and permanent, which might be liable to change, 
and how might decisions be made?


