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sonic outcomes, and bodily movements. To investigate the teching and learning of
piano timbre, the lessons of three pairs of university-levdgeachers and students (two
teachers and three students) were observed, during which #y behaved as usual in the
rst two lessons and were asked to use a dialogic teaching appoach in the third lesson.
Verbal communications of teachers and students about timl& were coded and analyzed,
aiming to gain insight into the teaching/learning processfopiano timbre and the roles of
embodiment and teacher—student interaction in the contexbf higher music education.
The results suggest that piano timbre is not learned throughmitation or as “xed”

and objective knowledge, but as a co-constructed conception between the teachers
and the students. The meaning of timbre goals in piano lessanis enacted through
“in-the-moment” bodily experience and embodied through p&formance actions. This
study contributes to the understanding of piano timbre as a mliifaceted phenomenon
and illustrates the teacher's role in developing the studefs mind—body integration
involved in tone production.

Keywords: piano teaching, piano timbre, teacher-student in teraction, tone production, mind-body integration

INTRODUCTION

Pianists are often convinced that their “sound” is distinct fromthers even if they
play the same musical piece on the same instrumevili€re et al., 2019 However,
scientists and musicians hold conicting views about whethemanpi timbre can be
varied by applying dierent qualities of touch without changing het performance
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parameters (i.e., touch—tone relationshigfor a recent review, the performed intensity unchanged because piano timbre is only
seeGoebl et al., 2004 This paper will consider this debate in determined by the force of the nger on the keydrncutt

the context of piano lessons when students learn to play a pieeed McPherson, 200Zand the nal hammer velocity Bryan,

of music with a variety of timbrésunder the instruction of 1913, which directly relate to intensity. One degree of force
piano teachers. produces one degree of intensity and, hence, only one quality

The talking that happens in alesson plays an important role i{Ortmann, 192%, and pianists need to rely on the parameters
achieving a shared understanding between teachers and $tuderf intensity and time to vary piano timbreSgashore, 1937;
Analyzing such verbal interactioiiyoody (2000yeported more  Turner, 1939. On the other hand, pianists train themselves for
frequent use of feeling-oriented descriptors in lessons rathatecades to develop sophisticated touch qualities that vary in
than musical instructions (i.e., literal descriptions of pitch,depth of key-press, nger/hand shapes, rigidity, and movement
rhythm, volume, etc.) or technical instructions, while accogli directions (see discussion below). The acoustical perspective of
to Colprit (2000) instrumental music teachers frequently talk timbre production seems to have challenged pianists' views on
about teaching targets in terms of concrete musical resultthe control of piano timbre. Do pianists tend to neglect scieati
(i.e., achieving a certain tone) rather than physical behaviondings on tone production, continuing to pay more attention t
(e.g., the motion of the bowBurwell (2006)further compared more artistic views and manners? The answer is, apparently, no,
the di erences between instrumental lessons and vocal lessoas world-class pianistosen (2002¢lari ed:
and found that the use of metaphorical language occurred Inside the piano, the elaborate arrangement of joints and
more frequently in the context of vocal teaching. What verbabkprings will only cause the hammer to hit the strings wititerer
descriptions and techniques are used may depend on what lissser force. The graceful or dramatic movements of the adms an
worked on in lessons. In this study, we will examine the role ofvrists of the performer are simply a form of choreography déisat h
di erent types of verbal descriptors related to musical, cognjtiveno practical e ect on the mechanism of the instrument, atjhaf
and physical domains when teachers and students work on piariblooks more graceful, it may sound more exquisite, not oitgto
timbre in lessons. public but to the pianist convinced by his own gesfprext).

This study is interested in answering the following research Gat (1974)commented that, even though the experiments
questions: What does piano timbre refer to in a piano lesson@onducted on the piano touch—tone relationship may not be
How do teachers and students interact to acquire and developcorrect, they cannot be accepted as the only truth, since
timbre? What is the role of each type of verbal descriptopiano playing cannot only be explained rationally. American
(musical, cognitive, and physical) in the communication of piangpianist C. G. Hamilton explained the physical mechanism of tone
timbre? Three piano lessons of three pairs of university-levgiroduction on the piano lamilton, 201): “...the hammer is
teachers and students were observed to address these questittns left to y the rest of the way to the string, actuated by
(nine in total). The rstlesson was open in focus. In the secondthe momentum already imparted to it...it means that the really
teachers were encouraged to work on piano timbre, while ire ective part of the hammer stroke is actually without the control
the third lesson, teachers were asked to use a dialogic approaatthe player” (p. 31).
to work on timbre. Before presenting the details, a theoretical The above pianists' statements on tone production
framework is o ered that discusses touch—tone relationships imdemonstrate that pianists are not “blind” to the scientic
piano performance and the roles of gestures, bodily awarenesgégews on the touch—tone relationship; instead, they clearly
and proprioceptive feelings in piano performance and teaching. lainderstand the mechanical limitations of the production of
closes with a consideration of teacher—student interactionrdur piano timbre. Nevertheless, researchers need to understand

instrumental teaching. the perception of piano timbre from a broader and holistic
perspective, and consider the following questions: Why do
THEORETICAL FRAMEWORK pianists prefer to say that they have changed the timbre rather
) ) ] than the intensity of performance? Why do students and teachers

The Touch—Tone Relationship: A Highly repeatedly work on di erent touch types in piano lessons and
Contested Topic experiment with them focusing on one piano tone or chord, even

The debate surrounding the touch—tone relationship in piandthough this would seem to be pointless from the acousticians'
performance has been going on for over a century. Acousticiangewpoint? It seems that the value, meaning, conceptualization,
advocated that piano timbre can hardly be varied while keepingnd signi cance of timbre in a musical context is di erent from
the areas that acousticians normally focus on, and this has left a
11t is phrased as “the mystery of touch and tone"®ytmann (1925) rich space for this research to explore.

?Note that we will use the term “piano timbre” throughout the text as a Therefore, the notion of piano timbre in the present paper is
overarching term to refer to the perception of timbre in the contextpiano not focused on an investigation of spectral evidence (irebre
performance, rather than “tone quality” or “tone color.” These sderbe used . . L .

interchangeably with “timbre” in the writings of several pianigksochevitsky, itself); instead, it will explore the beliefs of teachers and students
1967; Berman, 2002; Hamilton, 2Q1éven though there might be reasons to about piano timbre (i.etimbre perceptiorand present empirical
separate the terms (seetowski, 199. The present paper will use “timbre” to  data related to the ways in which timbre is mobilized and talked
maintain consistency with previous studies that also invettijthe perception  gphout in teaching situations. Given the restricted possibdifie

and production of timbral nuances produced within one instrumeng(glraube, o . . . . .
2004; Bellemare and Traube, 2005; Holmes, ROhladdition, this study will variations in sound color on a piano, the notion of timbre in

examine metaphors and vocabularies of participants, encompassingmsithat ~ this study will embracg attributes SU_Ch as art_iCU|ati0n: i_n_ttWSi
go beyond what is understood by “tone quality” (8kitis and Weinzierl, 20)9 and melody, which typically are not included in the de nition of
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timbre, but is related to pianists' own accounts of piano timbrethat both past events and future events in uence present events:
because they blur together in the perception of piano tonethe positions and shapes of e ectors are a ected by recent actions,
(Li and Timmers, 2020) Moreover, the performing body (cf. while being part of, and shaped by, the preparation for future
Dogantan-Dack, 20)land multisensory perception are seen asactions (Godgy, 2018
crucial components in understanding the perception of piano The literature reviewed above suggests that the study of piano
timbre. For example, the haptic—tactile feedback of a keystrokgestures, and by implication of piano timbre, should adopt
in uences a pianist's perception of piano timbre as di erent a holistic perspective by switching the attention from speci c
touch types (pressed vs. struck) generate di erences in feeling, touch qualities to a global unit of performative gestures that
addition to sound (i.e., nger-key noise and key-keyframes®i include both sound-producing and sound-facilitating gestures.
Goebl et al., 2005, 20);4wvhile listeners' perceptions of piano The tone production process should be regarded as unfolding at
timbre may be in uenced by the visual perception of a musicamultiple levels as when the movement of one e ector (e.g., the
performance Parncutt, 2013; Li, 2020 nger striking the piano or the hand creating a chord) “spills

In short, although it remains contested to what extentover” into neighboring parts of the bodyGodgy et al., 2090
pianists have independent control over piano timbre as &herefore, itis possible to assume that the corporeal experiences
spectral measurement, to do justice to the conceptualizatiothat are associated with piano timbre perception extend from a
of piano timbre among pianists, educators, and learnerssingular e ector (e.g., nger) to the entire body of the performe
research will need to adopt a broader and more inclusivéndeed, it is feasible that the direction, posture, weight, e ort,
approach that considers body and sound, including the rolend tension of movements of the entire body are involved in
of movements, proprioception, and cross-sensory imaginationgperformers' experience and production of piano timbre. These
Moreover, touch and movements are not merely motor skills inclose associations between timbre perception and corporeality
piano playing but are embodiments of interpretative ideas andhave become research interests for several researchers in recent
auditory expectations, as we will discuss next. years (e.g.RPrem and Parncutt, 2008; Dogantan-Dack, 2011; Li

and Timmers, 2020

Piano Timbre and Gestures
Research on movements in music performance generally makByoprioceptive Feelings and Body
a distinction between sound-producing and sound-facilitatingAwareness in Piano Playing

gestures Jensenius et al., 20L(Piano touch and its dierent The study of gestures and body movementis relatively prominent
forms are generally categorized as sound-producing gesturg. empirical research of piano performance. Less attention

MacRitchie (2015¢onducted a systematic review of piano touchhas been paid to the role of proprioceptive feelings and
and relevant biomechanical knowledge to piano performanceyodily awareness.

Her research considered individual dierences (e.g., hand
anthropometry, dierence in training, etc.) in the choice and Proprioceptive Sensations
utilization of touch types and suggested an e ective and scienti The need for a student to have proprioceptive sensations in piano
way of achieving an expressive musical performance whilglaying has been clearly indicated in the views of several piano
minimizing the risk of injury.Berman (2002summarized several pedagogues. In 1927, Thomas Fielden, a professor of piano at the
crucial aspects of piano touch, including: weight (how muchRoyal College of Music, emphasized the idea of sensing muscular
weight is applied to the key), mass (how much of the body igontraction in addition to his other key emphasis on perfect
involved in the keypress), speed (of the keypress), perceptidiming, in successful tone production. He suggested that a studen
of depth (comparison of deep or shallow touch), shape of thevho did not sense muscular contraction when playing should
ngers (curvature, amount, and location of contact on the padplace a hand lightly on a table and then press with enough tension
or ngertip), and in or out: “in” (pouring weight into each to experience the feeling of muscular contraction. At arounel th
note) and “out” (pulling the ngers away from the keys, “... assame time, the pianist,evinskaya (1930also suggested that
if grabbingthe sound from the keyboard and bringing it out”) it was imperative for pianists to be aware of which lever (i.e.,
(p. 6). These studies imply the importance of utilizing di erent joint) they intended to use and then to create a rm ground
touch forms for pianists, even though the e ect on piano timbrefor operating the action by xing some joints with muscular
is limited. contraction. In this way, a sense of proprioception helps the
Little is known about the function of sound-facilitating pianistto monitor and improve their playing action.
gestures in shaping pianists' own experiences of piano timbre. In addition to the benet of improving motoric skills,
The control of the body is crucial in piano performance, proprioceptive information also functions as a sign of conscious
including bodily tension and relaxation, the use of weightawareness while undertaking musical activities. For the purpose
and force, and nger—arm coordination. In relation to the of this study, we will limit the notion of consciousness to a
coordination of dierent parts of the body, Godgy and his sense of body awareness and mental focus when discussing the
colleagues Godgy, 2006; Godgy et al., 201kighlight that process of tone production (e.gs0dgy, 201)L Piano teachers
body movements during a musical performance co-articulateften tell their students to “play with your mind, not just your
in similar ways as phonemic gestures in continuous speechgers!” This state of playing consciously as the combination
(Hardcastle and Hewlett, 20R6The motion of coarticulated of physical movement and mental awareness can be facilitated
gestures has characteristics of temporal development, in the ser@®l achieved through using proprioceptive information. By
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feeling body sensations, the student can integrate their mindf independence Nielsen and Kvale, 1997; Jgrgensen, 2000;
(intentions) with their body and create a concentrated méntaSchiavio et al., 20)8For example, according tSchiavio et al.
state of “playing while thinking.” As claimed \citores (2011) (2018) this teaching process can be characterized as involving
proprioception theory can be seen as an embodied accoust unidirectional stream where information and knowledge is
of musical consciousness, in which the body works as th&ansmitted from the teacher to the student, which generates
basis for consciousness. The teaching of piano tone productican asymmetrical relationship, and may lead to an overly self-
can be seen, therefore, as the process of sharing (knowledgenscious and stressful situation for both participants. The
of) proprioceptive information with the student, speci cally characteristics of one-to-one tuition in the context of hagh
regarding the sensory experience associated with performaneducation has been investigated in the studiessefint (2009,
actions. Evidence of this can be found in the verbal instaredi  2011) which highlight the intensity of the teacher—student
from teachers such as: “It's too tense.” or “Too much weight.telationship and the power of the teacher over the students
Although the teacher does not experience any tension or weighearning outcomes. While students were generally positive
themselves at that moment, they can infer the sensory experienabout this one-to-one relationship, they were also fearful &bou
from hearing the sound quality produced by the student. This isvhat might happen if the relationship falteredéunt, 200}
consistent with the “mirror neuron” theory, that to understand Therefore,Lehmann et al. (20075uggested that the master—
and perceive a sound is to internally simulate the movemenrdépprentice model may gradually develop into a mentor—friend

related to that soundl(eman and Godgy, 20).0 model, in which context the dominant role of the teacher is
decreased by the increasing the contribution and participatibn
Body Awareness the student, resulting in a strong sense of student autonomy. In

Body awareness relates to the subjective experience air study, we will be observing teacher—student interactions in a
proprioceptive and interoceptive sensations, associated witBhinese university context, which is often criticized by weste
enhanced notice of and di erentiation between bodily sensatjon scholars in terms of heavy work on pianistic skills and rote
cognitions, and emotionsMehling et al., 201)l Approaches learning Qavidson, 198 teacher-centered approadki(zmich,
based on T'ai Chi and Alexander technique have been reportetb95; Wong, 2002and more student playing while less talking
to be widely used in piano playing and pedagogy contexts t(Benson and Fung, 2005

enhance performers' body awareness. Piamistvid (1996) To enhance students' independent learning, the adoption
shares her experience of how a shift in body awareness has hadfaa dialogic teaching approachilexander, 2008 has been
positive e ect on muscular injury: advocated with adoption trials showing positive results for music

performance developmenieissner, 2017, 2021; Meissner and
Awareness of the sensation is in fact the only way to Timmers, 202]) Dialogic teaching has also been related to
dismiss boredom and convert muscular pain into pleasure... the notion of scaolding, in terms of constructing shared
Immediately, the arms round up more gracefully, the hands feel conceptions Alexander, 200)) and sca olding students' active
strong without tensing up, the ngers feel graceful, the wrist  participation (Viuhonen et al., 201)6Alexander (2010described
foIIovys the f_orearr_n, the legs consolidate one's stance, the body e approach of dialogic teaching as “harnessing the power of
runs into a silent piano (p. 22-23). talk to stimulate and extend pupils' thinking and advance their
learning and understanding. It helps the teacher to diagnose
She also recommended that pianists ought to learn to discerpupils' needs more precisely, to frame their learning tasks and
body sensations and discomforts (e.g., a sti neck and a@ssess their progress” (p. 1). As mentionedibyxander (2010,
awkward posture) and turn them into actions (e.g., to relax2018) dialogic teaching not only aims to enhance students'
stretch out, and lighten the shoulder and neck). These strategiggmmunication skills in the class by the power of talk, but
align with therapeutic approaches such as breath awarenegsalso in uences the way that teachers and students conceive
repetition and training, re nement of noticing, discrimiiédg,  of knowledge. Hereby, we understand dialogic teaching as
and discerning physical sensatiorigehling et al., 201 The  askingopen questionand usingdialoguerather than teacher
ideas ofDavid (1996)imply that body awareness brings changesresentation glexander, 2008, 2010; Meissner and Timmers,
in actions, which further mediate and modify a performer‘szoz()_ We used dialogic teaching as a suggested approach in

perceptions, intentions, and emotions during piano playing. Inthe third week to enhance the students' active involvement
this sense, the continuous loop between actions, body sensatioi$learning.

and mindfulness emphasizes the unity of body and mind. Zorzal and Lorenzo (2019uggested that physical contact
between the teacher and student works as a platform from
Teacher-Student Interactions which the teaching of the essential haptic contact required to

The teachers and students who participated in this study arplay a musical instrument can take place, to meet students'
university level, and students received individual lessons from proprioceptive needs (e.g., body posture, muscle relaxation,
master performer. This model, sometimes referred to as masteand use of the ngers).Simones et al. (2015jound that
apprentice, has been simpli ed as the pairing of a dominatingeachers adjusted the gestural sca olding approaches according
teacher and a receiving student, where the dominant mode db a student's skill level: for example, conducting gestures were
student's acquisition of musical skills is to adopt or imitatecommonly used for higher-level students; while mimicking
(Jgrgensen, 20)0Critics of this model highlight limitations gestures (i.e., to imitate sound-producing intentions) were
in active participation of the student, leading to limited levelsmore usually adopted when working with students at lower
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levels to demonstrate action-related knowledge. With respethe researcher in terms of the interference of teaching aunte

to our study on piano timbre, we will assume that non-verbaland teaching style. Therefore, they may feel more at ease to work
communications can be helpfully employed to support a student'as usual in week 1 in the face of cameras, then adjust teaching and
understanding of timbre goals, whether this is accompanied blearning goals in week 2, and try the new teaching style (using
verbal explanation, modeling, or otherwise. more open questions and dialogues) in week 3.

This paper is also concerned with utilizing cognitive theories Three teacher—student pairs from the Music Department of
to explain the teacher—student interaction, in line with curren Henan University (China) took part in the teaching observation
trends of embodied and enactive approachésligit and  study. This involved a female teacher (&345; teaching yeai3
Silverman, 2014; Van Der Schy, 201te the study of music 20) with her student S1 (female; aDe21) (pair A) and a male
education and music cognition. As mentioned, several scholateacher (ag® 56; teaching yeaf® 30) with two of his students
have been critical toward traditional forms of teachingwihich ~ S2 (female; age 20) and S3 (male; adge 17) (pairs B and C).
teacher—student interaction risks to be too unidirectionghit  They both expressed their interest and agreed to take part in
Der Schy, 2015; Schiavio et al., 202@ traditional format the study. An information sheet about the study was provided
may furthermore emphasize teaching as primarily cognitiven advance of the video recordings of the lessons, and written
information transmission (see for a discussidfn Der Schy  consent was obtained from all participants. All participants were
et al., 201§ e.g., through verbal instruction or aural modeling aware that the observation aims were relevant to the teaching
given by the teacher; so that a task-speci ¢, mental representati@nd learning of piano timbre, before the recording of the lessons.
is constructed followed by rule-based generative processes, whispart from that, the teachers were asked to teach the same
guide subsequent performance plans and acti@wh(avio et al., musical piece and progressively work on it over the course of
2020. Van Der Schy et al. (2016xriticized this model as 3 weeks. The students were required to practice the music in
promoting a form of musical development that leads to xed,advance up to a high level.
objective knowledge stored “in the head.” The studysohiavio
et al. (2020)indicated that the learning outcomes of novicespgtg Analysis

were better in turn-taking mode (when participant—participantThe nine recorded lessons lasted around 7.5h in total. Data

or participant-computer played sections in tums) than theynaysis addresses what the notion of piano timbre refers to in
imitation mode (when participant solos or duos copied what ayiaq jessons (timbre goal), how teachers and students intetacte
computer played), and argued that this is due to active (CO4, achieve these timbre goals (time allocation and learning

participation in the generation of musical materials, implyingbehaviors), and which verbal descriptors (di erent types) were
that musical learning is best conceived and most successful 8Sed in the communication of timbre concepts

a shared, in-the-moment, musical experience. In contrast to
some of these critical stances, we will see in this study (to Preimbre Goals
empt some of the results) co-production happening also within

. . ; Data analysis focused on the events when the teacher and student
traditional master—apprentice teaching format.

explicitly communicated about piano timbte We used the
notion of “rehearsal frame’Quke, 1994; Colprit, 2000; Kipers
METHDOLOGY et al., 201% to identify an event of timbre teaching/learning,

. which starts from the moment a teacher identi es an aspect of
Study Design

A teachi b i tud ducted t in insialt i tthe student's performance that needs to be improved regarding
eaching observation study was conducted 1o gain insigit Nty e - ang stops at the moment when the specic goal is

the process of teaching and learning piano timbre in a sem'éccomplished or changed to a new goALAN (2020% was
naturalistic context. It aimed to investigate what teacherdalo used to process the video recording, which is a platform that
enhance the students’ leaming of piano timbre using IinguiSti(‘enables one to mark the starting/ending points of an event with

ar;]d non-verfbal commun&caﬂog ztrategles,d a%? to |_nves|t|gat recision and control. In the end, there were 77 video excerpts of
whattypes of concepts and methods are used. Three piano less Qﬁching and learning of timbre for data analysis, which totaled

of three pairs of teachers and students were video recorded (3 around 8,742s (2h, 25min, 42s). The conversations in these

3D 9 lessons). There was a 1-week interval between each Iess\%eo excerpts were accurately transcribed for further gatalie
In the rst lesson, teachers were asked to teach the students 85ta analysis

they would normally do; in the second and third week, teachers
were asked to work speci cally on timbre as part of the lesson. T?ime Allocation and Learning Behaviors

prortn_obtet_verb]fal cotnr:mutnlgatlt)n Zpolm .pliano I':mbre and agt'veThe data analysis of the time allocation was concerned with three
confributions from the student, a dialogic feaching approacs wa, pes of teacher/student behaviors, i.e., teacher modeling (T-

suggested to be used in the nal week. A list of sample questio . 3 : L
was provided (seAppendix) to the teachers, to help the studentq‘%Ode“ng) and teacher—student talking (TS-talking), and studen
to think about timbre and become more aware of the possibility:

of changing timbre, so teacher and student can develop thefPue to the diversity of verbalization used to communicate abmaho timbre
' nd also because of some cultural di erences, the verbalizatigriao timbre

undersmndmg of timbre together. The s.tep-by—step approa(.:ﬁthe Chinese context may also be replaced with a few terms sughzs (“tone
can help the teachers and students relieve the psychologiGghiity), yinse (‘tone color” or “timbre”),shengyin(“sound), oryin, (“the tone”).
discomfort caused by observation and reduce the resistance 4atps:/archive.mpi.nl/tla/elan
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playing (S-playing), which is based on the standard paradigmThe procedure of data analysis started quantitatively from the
(verbal and non-verbal behaviors) used in the analysis in th&lenti cation of timbre events after familiarization withhe
studies of teaching observations (e.gglly, 2003; Zhukov, whole data set (i.e., “time allocation”). Next, the qualitative
2012. The performance sessions and talking sessions were easalysis was conducted from two perspectives: (1) deductive
to discriminate using theSonic Visualiser (2020) The time coding of TS-talking into physical, musical, and cognitive
devoted to TS-talking was not split into parts of teacher talkingdomain; (2) inductive coding that aimed to capture closely what
and student talking due to students talking less @% of was worked on in the teaching excerpt (timbre goal). For this,
the total amount of words in the video transcription). As athe information of each video excerpt was summarized with a

” o«

further development of observing students' learning, we analyzddbel (e.g., “think timbre as a man's voice,” “timbre and hand
the frequency of the students' learning behaviors followingoordination,” “timbre of the last note,” “horn-like timbre te.).
Zhukov's study 2012 and dierentiated behavior into the Throughcomparison and categorization of the labels, the timbre-
following categories: playing, answering, questioning, agreeinglated events were grouped into higher-level categories (as

with teacher, and making excuses for their poor performances. further explained in thdResultsection).

Types of Verbal Descriptor RESULTS
Verbal content analysis was useldigyring, 200 to analyze

the conversations between the teacher and student. The rstimbre Goals

step was to allocate text interpretation deductively into exgstin Two types of timbre goals stood out from the whole data set
categories derived from previous research and thebtgy(ing, (77 timbre-related events), namely, metaphorical timbre (30)
2009. Developing from previous teaching observation studiesind ideal timbre (23). The remaining timbre-related everaste

on instrumental lessonsQlprit, 2000; Woody, 2000; Burwell, contributed only small portions of the data and were removed
2009, this study found that the participants' verbalization canfrom the analysis of the data.

be analyzed in terms of how they are mapped onto the musical

domain (e.g., concrete sound attributes), cognitive domaig.( Metaphorical Timbre

felt emotion, metaphors), or physical domain (e.g., actionsI'his timbre goal was described by the teachers using vivid
movements). The coding of musical/physical/cognitive domairvisual/aural images, such as a “male/female voice” and
descriptors was conducted using the NVivo softwavée(sh, “shimmering river” (Pair A), “Brazilian dancing” and a “belk
2009). This software was used to generate the frequency @pund” (Pair B), and “Lute timbre” on a piano (Pair C). These

appearance. Each domain can be described as follows. metaphors were found to be used consistently by the teachers
over 3 weeks and illustrate the rich imagery employed in verbal

Physical domain: descriptions of the use of the bodycommunication (examples irTable 1 below). Interestingly,
arm, and ngers, as well as the energy, velocity, forc&nere are several adjective descriptors commonly used by
and movement type. This is based @mwlprit (2000)who 4 three pairs of teachers and students, for instance, bright,
discriminated between descriptors of physical behaviors,(€.Qyark  rich, heavy, and open. In addition, metaphorical timbre
motion of the bow, ngering, spacing, position, etc.) and geemed inseparable from emotional expression, for example,
mus!cal descr|.pt|ons. . ) : . T1 explained a relationship between a ections of struggling,
Musical domain: descriptions that are associated with mus'c%loubting, and needing, and the imitation of a male/female goic

parameters, such as musical tempo, dynamics, articulatiogy, the piano; T2 associated the metaphor of Brazilian dancing
sustain or soft pedal, timing, and musical phrase or structureith emotions of feeling free, open, and enthusiastic.
As mentioned, Colprit (2000) referred to this domain as

“musical descriptions,” whileSurwell (2006)labeled it as |deal Timbre

“literal vocabularies,” which are used to address issues of pitcithjs type is closely associated with an aesthetic dimension in
volume, and structure. the evaluation of tone quality, where teachers used language
Cognitive domain: descriptions that are relevant to emotionsreferring to: “goodness/badness’’ “appropriateness” “beauty,
metaphors, and images, as well as body awareness agfld “satisfaction.” It is noteworthy that the two teacheften
expressive intentions/Voody (2000)used the terminology ysed expressions of “THE sound” or “THIS sound” to refer
“feeling-oriented” in his paper to label felt emotions tg ideal timbre. The teachers, therefore, have certain rizite
and moods. Burwell (2006) referred to “metaphorical of “what is good or bad” and “what is right or wrong” and
vocabularies” when referring to experiential, emotional, antkncouraged the student to follow these values. With the teacher's

gurative meanings. We integrated these two categories angppraisal and feedback, the students learned to avoid producing
complemented them with descriptions that include bodyyrong/bad/undesired timbres.

awareness and sensation&cifores, 2011; Mehling et al.,
201) and expressive intentions (e.g., expressive, deadpafijme Allocation

exaggerated, and projected) (see, &gvjdson, 200k The duration of each lesson ranged from 37 to 57 min (Mean
D 4936 sD D 753. The amount of time spent on the
5They will appear as abbreviated afterward. teaching and learning of timbre varied across pairs and weeks.
Shttps://www.sonicvisualiser.org/download.html Table 2displays the length of timbre events (labeled as “timbre
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TABLE 1 | Musical excerpts and quotes of the teachers using Metaphocil Timbre.

Teacher- Timbre Bar and Score information and Performed Quotes
Student goals pieces
pair
Pair A Princess and Rl “These two phrases are a
the earl iin—j ‘m% conversation between theprincess
PP and the eart These two have different
+ —— timbres—you should express clearly”
 pa B ‘- bfl Fi (week 1)
Bar 10-11 “You can interpret asmen's voice.
(“May” from The Seasons,Tchaikovsky, 1997) Not only crescendo, but much
thicker” (week 2)
Pair C Lute timbre 3542 T “It is likethe sound of a lute it is also
on the piano % composed to imitate the lute, so the
g e T left hand must be staccato.” (week 1)
% 3 “Your hands are too loose. Actions of
BT strike and release should be very
(whole piece-left hand) rapid.” (Week 3)
(Small Preludes and Fughettas, No. 1, C minor,
Bach, 1986)

TABLE 2 | The duration spent on the teaching/learning of timbre in a pi#o lesson across 3 weeks in three pairs and the percentage ofrne of T-modeling, TS-talking,
S-playing in a those piano timbre excerpts.

Week 1 Week 2 Week 3
Timbre T TS-talking  S-playing Timbre T TS-talking  S-playing Timbre T TS-talking  S-Playing
length Modeling % % length Modeling % % length Modeling % %
% % %
PAIR A 1819” 32.9% 31.7% 35.4% 9°38%" 38.9% 35.8% 25.3% 10"39” 24.3% 49.1% 26.6%
PAIR B 20’58” 37.45 28.2% 34.3% 22°00% 39.2% 33.2% 27.7% 20°08% 39.5% 45.0% 15.6%
PAIR C 616" 41.0% 45.0% 14.1% 20°44% 37.5% 60.5% 1.9% 22°13% 16.2% 70.3% 13.52%

length”), as well as the percentage of teacher modeling (flow to vary the sound’—student B). In response, the
modeling), student playing (S-playing), and teacher—studerieachers developed the communication by actively listening and
talking (TS-talking) happening in each piano lesson. Theseca olding the students' learning by explaining, demonstrating,
data indicate that the verbal and non-verbal behaviors oé¢h or clarifying.
teacher/student pairs are balanced in the rst 2 weeks, but for
all three pairs, the TS-talking increased in the third week (right/erbalization of Piano Timbre
column inTable 2 due to the use of dialogic teaching. The physical domain descriptors (151) occurred with the
The students’ learning behaviors were coded and counteflighest frequency in the teachers' and students' verbalizatio
(see Table 3: the largest category was S-playing, and thef piano timbre, followed by the musical domain descriptors
amount of S-talking (answering, agreeing, questioning, angg2) and cognitive domain descriptors (78). In thghysical
excusing) only took< 9% of the total amount of words in gomain descriptorshe most frequently occurring subcategories
transcript. Table 3 displays the frequency of each type of Swyere energy (44), actions (41), and speed (19). Action-related
talking per lesson. The results indicated that the students' Vefbﬁbscriptions specify the kinesthetic—-motional features of
contributions increased by weeks, especially an increase %und-producing gestures (direction, duration, speed, and
asking questions and answering. The three students did behamight) and are taken from everyday life movements (e.g.,
di erently: student A seemed to dislike verbal communication,pu”ing/pushing, brushing, and beating) but using hands as
student B was more active in asking questions and answeringyticulators of sounds on the piano (seé and Timmers,
while student C showed more agreement on the teachersp2(). The teaching process relied heavily on the teacher's
feedback (e.g., “yes, its too loud”). In terms of the questigni demonstration of both the “right’ and “wrong” types of
behavior, the students either asked speci ¢ questions [e.g., “hysical action. Together with an aural example, this gave
it (timbre change) about the contact size of the ngertips?"the student a continuous and contrasting experience of
—student C] or general questions (e.g., “I don't knowtoych and its impact on timbreTable 4 illustrates several
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TABLE 3 | The frequency of the students' verbal behaviors in the leaing of piano  guided the student's attention to either sounds or the body and

timbre. helped the student to discern the feelings of discomfort, tension

Pairs Behaviors Week 1 Week 2 Week 3 and Weight-

Pair A Questioning 0 0 0
Answering 0 0 1 Dialogic Teaching
Agfee'_“g 0 0 0 In the nal week (third lesson of a student), the two

_ Excusing 0 0 0 teachers in this study were encouraged to use dialogue

Pair B QUESt"f“'ng E 2 s when working with the student on piano timbre. The male
Answering 1 0 4 teacher preferred to use dialogueN (D 20 in total;, 4
Agreeing 1 6 1 with student B; 16 with student C) more than the female
Excusing 2 2 2 teacher N D 5, with student A) in the communication of

Pair C Questioning 0 0 2 timbre goals. Nevertheless, all pairs used more open questions
Answering 2 3 5 in the last week. Quotes from Pair C are selected below
Agreeing 0 2 0 (interpretation from the authors' perspective is oered in
Excusing 0 0 1 square brackets).

SUM 9 15 21

Example 1:

Bold values indicate the number of questioning and answering incresad in week 3. T2: Have a listen this time. what do think is di erent

compared to last time [T starts with an open question].

S3: It's deeper...[S's response]

T2: [Hmm...] Did it change? What do you think changed?
[T rephrases the question and wants more explanation from
the student].

examples of action-type descriptors accompanied by either
superimposed images or arrows showing the trajectory
of movement(s).

The most frequently occurring descriptor from thrausical

domainwas that of volume (34), which was considerably higher
than articulation (12), tempo (8), tone duration (4), and phragi
(4). The teachers raised questions to students in terms of gmbr
intensity di erences and demonstrated to the students how to

S3: Well, this time | felt the sound was more “solid"—

compared with the last performance—which was “crisp”—this
one was more “solid,” and “heavier” [S explains the di erence
in more detail].

T2: The reason for the so-called heavier sound was because
you played heavily. [T explains the technical reason for what
caused a “heavier” sound]. But you should—and maybe you're
not—feel the energy owing from the back of the hand and
how to improve the timbre. going through the ngers [T tries to guide S to think of the use

S: Yes, | wanted to make a crescendo from here. of energy].

T: How about the touch (to change the timbre)? Don't S3: Yes, | felt that.

just think of making contrasting dynamics, that's just
one aspect. Di erent techniques will bring di erent
timbres, di erent timbres represent beauty in various
ways. How do you make a more beautiful sound?

obtain timbre variety while keeping intensity the same in order
to raise their awareness of mobilizing various timbres anatkou
in performance. For example:

Pair C T: The homework | gave you last week, is to think

The teacher's questioning had a positive inuence on
the student's independent thinking—the student was
encouraged to discriminate dierences in piano timbre

. ) . and used metaphorical descriptors to conceptualize
Harmony, dynamics, are just part of it . . . . « w e[
References to a metaphorical idea (24), an emotional feelirihe'r experiences,  including deeper, solid; and
) feavier” The teacher complemented this with a

(20), body awareness and sensations (14), and expressivene?s . : .
. - reference to proprioceptive feelings, to let the student feel
(12) were the four most common approaches in ttegnitive Sr S
. : . . . q| erences in timbre by distinguishing “where the energy
domaindescriptors. Using a metaphorical approach, the physica N
: ; . . comes from.
aspect of timbre production was taught by drawing parallels with
everyday movements. “Playing is like walking” was a frequently
occurring comparison among the three pairs, where the parallel )
was made between nger movement and leg movement ttNon-verbal Scaffolding
metaphorically explain the inuence of speed, continuity,Ilt was interesting to note that in some circumstances, the
weight, and height on timbre. Vocabulary relating to emotionsteaching and learning of timbre targets was realized neither
and feelings was used frequently by the two teachers, such tasough words nor sounds, but through non-verbal behaviors
pleasant, awe, desire, mysterious, sad, calm, and depressing. $heh as direct or indirect physical touch and the teacher's
vocabulary used to describe musical expressiveness includaimicking gestures. This study did not systematically calculate
contrasting, exaggerating, non-expressive, plain, deadpan, atite frequency and types of non-verbal behaviors as previous
straightforward. The teachers in this study used these words &tudies did Zhukov, 2012; Simones et al., 2D1However,
instruct their students to vary the degree of expression. In thas an exploratory study with the focus on piano timbre,
codes of body awareness and sensations, the teachers actigelyne interesting examples have been selectéiduie 1)
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TABLE 4 | Examples of physical actions and the corresponding explarieon in words and movement.

Physical actions Verbal explanation Images
tiao (pulling) Using one nger to touch the key in readiness, likeptilling a string with “ |
nails” together with a rising hand. (T1) »
b ti (lifting) Similar tdiao, but with an emphasis on lifting the wrist. (T1) r ‘T T
\
Y .
o
p gou (hooking) The end of the nger is acting like a hook with an upward movemen The
touch is very short and crisp but elastic, where the wrist keps almost still.
(T2)

Wrong action demonstration by the teacher: In the playing of guick
passage of octave chords, it is wrong to use too much wrist moing up and
down, which caused “heavy” and “dead” timbre. *

A fu (brushing) To brush. Use of very at nger rather than curved nger to gentlytouch the
key. This is used in the playing of darker timbre. (T2)

In opposite with the preceding item “fu,” the use of a very cured but not
angular nger helps to make a brighter timbre.

“ zhua (grasping) A rapid sliding motion on the keyboard, like “grasping movemnt,” using a
quick and short touch inwards. This is used to produce an elatic timbre.
(12)

" tui (pushing) Use of a lower wrist to push the weight into the keyboard. (T2)

i pai* (beating) Use of very quick and jerky movement. Striking the piano, kk“beating,” up

and down to the piano. * (T1)
¥ chou* shrinking) This is similar toPai, but with a jerky movement inwards. * (T1)

The actions marked with” were less preferred by the teachers who recommended to avoid using thesactions in piano playing.

to explain how non-verbal behaviors worked together withthe male teacher mimics on his own hand. This could
verbal behaviors. potentially be because the student is of the opposite gender
The two examples inFigurel identify a dierence with the male teacher, or he considers it inappropriate
between the two teachers in the mimicking of sound-to use touch irrespective of gender, or for a dierent
producing gestures—the female teacher directly touchegason. Additionally, the female teacher uses touch as a
her student to mimic the sound-producing action, while main form of explanation; in Example 1, T2 did not give
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FIGURE 1 | Non-verbal behaviors in the observation study related to ntephorical timbre, ideal timbre, and illustrating sound-mducing gestures.

an explicit explanation of what is referred to as “more;’posture. It seems the expression “more” represents a
but she claried her meaning by pushing the studentmixture of more expressiveness, more energy, and more
from the back, which also changed the performancéodily movement.
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DISCUSSION the students learning proces®iéissner and Timmers, 2020
“ ” “ " Therefore, the meaning of an abstract metaphor or image such
In the. Same Boat fA Student-Centered as a ‘“lute-like” or “horn-like” timbre can be said to have
Teaching and Learning Process been enactedusing the body and performance development
The rst research question investigated in this study is thgDe Jaegher and Di Paolo, 20p¥ather than existing as xed,
conceptualization of piano timbre among teachers and studenishjective knowledge that is transmitted from the teacher te th
and what timbre refers to in piano lessons. We found ideaktudent on the basis of a “correspondence” schema.
timbres and metaphorical timbres to be the two largest clusters
of timbre goals. The category of ideal timbres is related to the L )
quality dimension of piano timbre, for instance, a subjectivel N€ INvestigation of Language: Meaning
reaction and uni ed experience of piano tonesrtmann, 1935  Construction of a Timbre Goal
that may involve a person's subjective and aesthetic judgmenthe last research question examined in this study was, “What is
(e.g., “good toneNeuhaus, 1993 The cluster of metaphorical the role of each type of verbal descriptor in the communication
timbres is in accordance with previous verbalization studies oof timbre concepts?” We examined the descriptions of timbre as
timbre (Bellemare and Traube, 2005 related to a musical, cognitive, or physical domain. The results
Subsequently, we examined how the teachers and studemts/ealed that timbre goals were more often described using
interact to achieve timbre goals with sounds, gestures, anghysicality than concrete musical results or metaphors, images,
verbal communications. In the teaching and learning of ideahnd emotions. This leads to the impression that the focus of piano
timbres, the teachers frequently mentioned right/wrong andeaching is mainly on techniquesrisson and Juslin, 2008
appropriate/inappropriate touch and wanted their student toHowever, we believe that di erent types of verbal descriptions
“copy” their gestures and sounds to acquire musical skillinteract to collaboratively construct the meaning of a timbreigo
and to avoid possible injuries. However, this process is not Given that timbre goals may seem to be abstract (e.g.,
unidirectional, as the teachers had to listen actively to thenetaphorical descriptions) and subjective (criteria of “right
students' performance, diagnose their troubles and needs, argod, and appropriate”), the extensive usepbfysical domain
guide their attention to experience either visual, auditory, o descriptions may play an important role in providing a physical
kinesthetic feedback. Such an “in-the-moment” and sharethasis and embodied experience for the understanding of the
musical experience may lead to a reciprocal interaction betwegimbre concepts. Along with the student's active experimentatio
the teacher and the studenD¢ Jaegher and Di Paolo, 2007;with sounds and gestures, there is a transmission from bodily
Schiavio et al., 2030leading to a “student-centered” teaching knowledge to musical knowledge by incorporating sensorimotor
process. The teachers also needed to understand the gestugkls with intentions. Dalcroze's approach applied in the settings
and actions of the students to experience the body sensation$ music teaching reveals similar insights to this study, using
in the student's experience of the tone production process. Asoncrete bodily movement to enrich musical understanding
Hyry-Beihammer (2010argued, the teacher is “in the same boat(Juntunen and Hyvénen, 20p4Clearly, the sonic outcomes of
with the student” rather than taking a master's “authorit&iv timbre goals can be partly demonstrated by teacher modeling,
role;” speci cally if combined with an open approach towardbut the musical domaindescriptions (e.g., “Its getting louder
input from the student. Through the intervention of dialogic here”) can also help the student to make sense of the concurrent
teaching approach in week 3, all three students employechanges in other performance parameters resulting from the
more verbal interactions with their teachers, responded witlvariation of timbre, hence, enabling them to generate an
more questions and answers instead of agreeing and excusirgplicit performance plan\{/oody, 199%. This can e ectively
However, S-playing is still the biggest category of the studentstoject an aural image onto the students short-term memory
learning behaviors, far exceeding the proportion of S-talkingand guide their normal practiceHallam, 1998; Meissner and
which is consistent withBenson and Furlg (2009 ndings.  Timmers, 202)) Consistent with previous studiesBdrten,
Open questions and dialogue can be used to stimulate student$)98; Woody, 2000; Burwell, 2Qp6gurative language and
thinking about musical interpretation and enhance activeinstructions on both perceived and felt emotions occurred
participation (Meissner, 2021 thus, increasing the possibility of frequently incognitive domaimlescriptions, but they were found
“co-produced” conceptions of piano timbre. inseparable from the descriptions of corporeality. For example,
In the teaching and learning of metaphorical timbres, thethe teacher's instruction of a “painful” expression in Pair A
teachers used several metaphors and imageries consistentlywas ful lled through proprioception of muscular tension in the
the 3 weeks, and there seemed to be a consensus betweendhglent. These results imply that musical experience is a cross-
teacher and the student as both did not need re-explanationdgomain experience where sound and imagery interconnect, and
the next time the same metaphor/imagery was used. In thipianists use knowledge from one domain of experience (physical
sense, metaphors can be regarded as scaolds that facilitai®ovements) to structure another domain of experience (musical
the students' learning of performance gestures. Along withotes), creating a blended spa@éikowski, 200}.
the teachers' repeated coaching and the students continuous Previous research has already indicated that humans lack
practicing of performative gestures, these linguistic sca olds magrecise vocabularies to describe timbre impressioRsle(s,
fade into the background (“coaching-fading” modg;ne, 2005  2002; Wallmark and Kendall, 2018; Saitis and Weinzierl, 019
together with a stronger feeling of “autonomy” or ownership inand rely on everyday analogies and experience to describe
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timbre, such as visual shapesdeli et al., 201} visual “hardwired” sonic feature of a musical piece, but is deeply rooted
texture Giannakis, 200K and smells Crisinel and Spence, in bodily experience and feelings, which, in turn, enrich the
2010, 201p The vocabulary used by the teachers and studentsonception of piano timbre for both the teacher and the student
were sometimes owery and vague, especially in the cases s bringing more expressive qualities to timbre perception.
metaphorical timbre, which heavily rely on the use of adjectives, The teachers helped the students to continuously re ne
imageries, and analogies; nevertheless, it reveals the usethddir performative gestures, where sound is the ultimate goal.
timbre-related cross-modal correspondencéddli et al., 201y This forms a perception—action cycl&¢day, 201 the body
The teachers' demonstration may be clearer and more intuitivenovements and sensations contribute to the experiences of the
than verbal instructions, but it seemed that the use of languag®ene production process; meanwhile, performance actions and
and concepts in combination with performance technique andyestures are adjusted and driven by an auditory anticipation
sounds is key to creating an in-depth understanding ande.g., a desired tone quality or a “richer” tone). In this antio
exploration of timbre. perception loop, the teachers actively guided the students'
This study highlights the importance of language in theattention toward sound, intentionality, gestures, or body
communication of timbre goals between university-level teash sensation, to help them to connect movements, sensations, and
and students, which is distinct from some previous studiesconcepts. An embodied perspective on musical learning seems
which indicated that standalone modeling can be e ective injusti ed: that motor skills related to timbre production are
music teaching Rosenthal, 1984; Sang, 1987; Woody, »006gained through sound discovery in the interaction with thenma
The factor of the student's age in uences the amount of teachg Schiavio et al., 20).7
talking; as the study dfleissner and Timmers (202@)entioned,
the teaching of young children's musical expressiveness fac@bNCLUSION
the di culties of “turning verbal teaching into actions.” The
student participants in this study are university-level studentsthis study found that the teachers preferred to name timbregjoa
but still face the challenges of understanding the teachersaverbiy metaphorical terms (e.g., men's voice, brighter sound) etc
instructions about a metaphorical timbre (e.g., darker timbr a5 an ideal type (e.g., right timbre). However, examinatién o
was interpreted as playing slower by the student in Pair B, buhe verbalization showed that these timbre goals were explained
this was rejected by the teacher). However, this study woulghore frequently using descriptions of physicality, instead of
suggest that teachers and students take advantage of comversagoncrete music results, emotions, and imageries, implying that
and dialogue in piano lessons. Timbre goals have left an 0Op&Re meaning of timbre goals is enacted through the real-
space for both the teacher and the student to explore, in whichme hodily experience and embodied performance gestures.
the intentionality and meaning can be co-constructed andpjalogue and non-verbal gestures contributed to create aeshar
within which, language plays an important role in terms of conception of timbre goals between the teachers and the stadent
conceptualizing and identifying performative gestures, tinsbre yyhere proprioceptive knowledge played an important role, more

perceived/felt emotions, body sensations, and imageries. so than teacher modeling. These results have challenged the ideas
of “teacher-centered” and verbal—cognitive teaching proeesl
“Get Beyond the Notes”—A Multimodal suggested the adoption of an in the moment and multimodal

. . perspective in the teaching practice of tone production. These are
and E.mboc.“ed Approach to Teachlng and useful proofs of concepts of embodied and enactive accounts of
Learning Timbre Concepts piano education and mind—body integration in tone production
This study indicates that the teachers let their students feiqi This study only observed three teacher/student pairs within
timbre by using multiple senses, not just hearing. In line withan HE context. Interesting results may arise when comparing a
previous studiesyimones etal., 2015; Zorzal and Lorenzo, 3019variety of teachers, for instance, teachers and studentsioiiea
this study found that the non-verbal behaviors of the teasher|eyels of experience regarding the amount of time devoted to
meet the technical and proprioceptive needs of the students ifimpre and types of verbal instruction (e.g3oolsby, 1997
the focus on timbre by demonstrating the right sound-producingprevious studies have suggested that cross-cultural di erences
gestures and adjusting the students’ performance gestures apghy exist in the metaphorical descriptions of performance skills
posture, so thatthe students can ne tune from where andin whafy rejation to piano timbre Zhao, 200y and teacher—student
way weight is applied, with what speed and lightness to move, anflteractions Davidson, 1989 Furthermore, work can also be
learn what haptic experiences are required to play the piano.  geveloped in the eld of cross-cultural comparison (e&gnson
Modeling was used along with verbal instructions in thisgng Fung, 2005; Bonastre et al., 20tbicompare the di erences

study; in addition, the understanding of timbre targets camen the conceptions and approaches between music teachers from
from the contributions of other sensory modalities such asjj erent cultures.

physical touch, gestural visualization, metaphorical imagery,

and proprioceptive feelings. All these elements helped to

create a shared, multidimensional space for both the teacheBATA AVAILABILITY STATEMENT

and students to understand and explore the possibility of

performed sounds—therefore, there is a need to “get beyond thehe datasets presented in this article are not readily available
notes” Qavidson, 1989; Barten, 199&imbre is no longer a because they consist of non-anonymized video recordings.
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