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ABSTRACT

In piano teaching, pedal teaching and training is an important means of expanding musical expression, a technical demand for
realizing tone control, and a necessary link for promoting polyphonic music understanding. Teachers should follow the
principles of gradual and step-by-step training, personalized adaptation according to materials, and auditory perception-guided
operation; they should strengthen the basic and advanced skills by layered training method, enhance the sensitivity of the pedal
by auditory feedback mechanism, and practice the classical repertoire by combining with modern digital tools. Thus, the
innovative development of pedal teaching and training in piano teaching should be promoted.
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1 Introduction

In the dynamic writing of piano art, the pedal is like a sculptor of light and shadow, responsible for sculpting the
textural density of the timbre and controlling the rhythm of the music. However, traditional teaching simplifies it to a
mechanical operation, allowing the artistic thoughts and cognitive dimensions to split in the course of technical training.
This underestimated key extension technique actually builds the three-dimensional framework of soundstage
perspective. When fingertip strength and pedal depth form a dynamic coupling, the player is not only managing the
obvious trajectory of notes, but also the hidden narrative of harmonic color. The current pedagogical paradigm needs to
break the separation between technique and perception. From the underlying logic of sound architecture, the cognitive
coordinates of pedal use should be reshaped: the pedal should not be a lubricant for phrase articulation, but a prism for
deconstructing the musical text. The paper aims to demonstrate the unique value of pedal teaching as a carrier of
auditory thinking training, and to explore how to guide students to sublimate the mechanical action into an energy
transformation system that shapes the musical life form by deciphering its spatial construction principle and temporal
manipulation mechanism.

2 The Necessity of Pedal Teaching and Training in Piano Teaching

Piano pedal teaching and training is not only an important means of expanding musical expression, but also a
technical demand for realizing tone control, and a necessary part of promoting the understanding of polyphonic music.

2.1 AnImportant Means of Expanding Musical Expression

Pedal teaching aims to break through the flat expression of the physical contacts of the piano keys, and to translate the
musical language in three dimensions through multi-dimensional sound field regulation. The reconstruction of overtone
columns by sustain pedal can transform the mechanical percussion into the breathing sense of sonic extension; soft pedal
can trigger the phase switching of timbre from clear narrative to hazy poetic realm through the reduction of strength. The
isolation of vocal resonance created by the selective sustain pedal is the art of spatial juxtaposition that deconstructs the
linear time dimension. " This non-linear intervention in the spatial and temporal properties of sound allows the performer
to construct an elasticized emotional trajectory outside the rigid framework of the score: a half-pedal can be used to
create a timbral gradation that combines reality and virtuality, or a montage of acoustic light and dark can be created by
momentary cuts in the pedal. Especially when dealing with works that require multiple aesthetic dimensions, a
performance without pedal control would be confined to a two-dimensional plane, unable to realize the dimensional leap
from note execution to musical narrative.

2.2 Technological Demand to Realize Timbre Control

The important value of the piano pedal also lies in its dynamic response mechanism as an acoustic modulator,
emphasizing the breakthrough of the physical boundaries of key touch and the reconstruction of multi-dimensional
timbral space through continuous intervention in the decay trajectory and resonance superposition effect of the strings.
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The damper lift of the sustain pedal not only extends the duration of sonic decay, but also triggers the geometric
progression of the overtone matrix through the resonance of the untouched strings, giving the single tones the pipe
organ-like density of soundstage; while the left pedal's string-striking distance adjustment acts as an optical filter, which
can weaken the glossiness of high-frequency harmonics and transform the sound from sharp prism refraction to a soft
and hazy texture. This coupling of mechanics and acoustic feedback forces the player to build up precise muscle memory:
the control of the critical point of the half-pedal switch, and the calculation of the phase difference between the sustain
and the staccato break require milliseconds of synergy between the wrist force curve and the aural anticipation. Players
who lack this kind of training will be reduced to a flat tonal regulation of light and dark switching. It is not possible to
realize the cloudy harmonic coloration in Chopin's nocturnes, nor is it difficult to master the sudden and fragmentary light
and shadow superimpositions in Debussy's works, thus trapping the musical performance in the mechanical framework
of a linear narrative.

2.3 Necessary to Promote Polyphonic Musical Understanding

Pedal teaching has an irreplaceable constructive function in polyphonic music cognition, and its value is rooted in the
constructive nature of the piano as a polyphonic instrument. Through the layered penetration of the sustain pedal and
the dark and light modulation of the soft pedal, the player can achieve a dynamic balance in the vertical harmonic
superimposition: the former activates the dynamics of the voice with subtle reverberation resonance, while the latter
strips away the redundancy of the information with the technique of timbral masking. This dialectical operation in the
aural dimension requires a breakthrough from the planarization of keystrokes to the deconstruction of a three-
dimensional network of voices. More critically, the instantaneous judgment of the pedal switching process on the
trajectory of vocal extinction and duration essentially constitutes a figurative interpretation of counterpoint logic and
harmonic tension. In the practice of repeatedly calibrating the depth of the pedals, students must simultaneously
complete the reverse deduction of the internal pulse of the polyphonic weave. This process of transformation from
physical action to musical thinking is precisely the core pathway for decoding polyphonic organization rules. ” The lack of
systematic training will lead to the relationship between voices staying in the mechanical stacking of spectral symbols,
losing the spatial depth and narrative penetration that musical architecture should have.

3 Pedal Teaching and Training Principles in Piano Teaching
3.1 The Principle of Gradual and Progressive Training by Stages

Piano pedal teaching needs to build a dynamic training system from shallow to deep, with technical layering and
cognitive iteration as the important path. In the initial stage, teachers should focus on the cognitive construction of basic
functions; through the two-way training of physical feedback and auditory perception, teachers guide students to analyze
the acoustic boundaries of different pedals and the mechanism of limb coordination, and to establish precise body
reflexes in the single-tone key touch and pedal rise and fall. In the middle stage, it is necessary to transform static
cognition into dynamic control, to implant the logical framework of pedal switching in the rhythmic pulse and phrase
structure, and to strengthen the temporal and spatial correlation between pedals and keystrokes through the
decomposition, superposition, and combination of movements. In the advanced stage, it is necessary to break through
the level of mechanical operation and transform the pedal technology into an organic carrier of musical vocabulary.
Teachers are also required to take the weave, vocal hierarchy and emotional tension of the work as the guiding
coordinates, and to cultivate the students' active control of the timbre fusion and soundstage extensibility, through the
analysis of the contrasting passages and the simulation of the multi-dimensional contexts. The whole process should
follow the spiral progression logic of “deconstruction-reconstruction-internalization”, with the stage-by-stage technical
threshold as the node to avoid the systematic imbalance caused by cross-level leaps.

3.2 The Principle of Personalized Adaptation Based on Individualized Teaching

The principle of personalized adaptation emphasizes that pedal training needs to be dynamically adjusted according
to students' physiological functions, cognitive patterns and aesthetic perceptions. Teachers should systematically assess
students' body coordination characteristics, and design a stepped training program for the differences in foot control
accuracy and movement consistency. For example, for those who have uneven keystroke strength, a gradual and gradual
touch-pressure method should be adopted; for those who have a weak sense of rhythm, the temporal and spatial
correspondence of pedal switching should be strengthened through the deconstruction of vocal parts. At the level of
musical understanding, we need to introduce comparative pedal effect training according to the graded auditory
discrimination ability. For example, for those whose harmonic perception is not yet formed, the focus should be on



26 Xiaomeng Ma

shaping the unity of the basic timbre; for those who have analytical ability, the analysis of the weave structure can be
incorporated, leading to the establishment of the interaction between the pedal and the logic of the voice part. [3] On
this basis, it is also necessary to retain a moderate degree of artistic flexibility to help students follow the rules of acoustics
under the premise of differentiated pedal sustain processing, exploring personalized musical narrative, so as to achieve
the organic unity of technical specifications and artistic creation.

3.3 The Principle of Operation Standardization Guided by Auditory and Perception

The pedal operation norms guided by auditory and perception emphasize the transformation of acoustic feedback
into a dynamic adjustment mechanism; through the establishment of the “ear-foot linkage” reflex system, the organic
coupling of keystroke vibration and pedal resonance should be formed. Teachers should construct a multi-dimensional
auditory coordinate system, so that students can independently deduce the time value and strength parameters of pedal
intervention from the overtones fading rate, resonance superposition threshold, layer separation gradient and other
variables. During the teaching process, non-linear control thinking should be strengthened, abandoning the mechanical
pedal mode of fixed time value, and adjusting the foot trajectory according to the instantaneous sound field attenuation
curve: when the degree of acoustic sound exceeds the auditory comfort domain, the player needs to reconfigure the
acoustic continuity through the pedal vibrato technology; when the high-frequency overtones are excessively
attenuated, the layered truncation method is used to maintain the acoustic frame.

4 Pedal Teaching and Training Strategies in Piano Teaching

Teachers should strengthen basic and advanced skills through layered training methods, enhance pedal sensitivity
through auditory feedback mechanisms, and combine modern digital tools to practice classic songs, effectively
promoting innovative development of piano pedal teaching and training.

4.1 To Strengthen Basic and Advanced Skills Through Layered Training Method

The hierarchical structure of pedal teaching needs to be approached from a dual perspective of technical
deconstruction and artistic reconstruction. The primary task in the initial stage is to establish intuitive feedback from the
limbs on the physical properties of the pedal; The mechanical perception of basic stepping and releasing movements
should be combined with breathing rhythms to eliminate the mechanical discontinuity during pedal switching. In the
intermediate stage, it is necessary to gradually master techniques such as semi touch and asynchronous switching, and
then break down pedal movements into extended carriers of musical phrases and breathing. For example, pedal update
nodes should be predicted based on changes in harmony tension, so that technical training and music sentence reading
form a dynamic correspondence. ¥ In the final stage, we should shift towards deep adaptation of style vocabulary; By
comparing the pedal restraint of classicism with the sound layering requirements of Impressionism, students are guided
to establish a non-linear relationship between keystroke strength, sustain duration, and overtone stacking, thereby
transforming technical specifications into improvisational control abilities based on auditory aesthetics. This advanced
path of "perception - analysis - reconstruction” not only avoids the rigidity of movements caused by isolated training, but
also reserves flexible space for personalized artistic expression.

4.2 To Enhance Pedal Sensitivity with Auditory Feedback Mechanisms

Auditory feedback mechanism can make students get rid of the mechanical execution of spectral symbols by
establishing the dynamic correlation between acoustic perception and body control. In teaching, the cyclic training mode
of "perception - analysis - reconstruction" should be constructed: firstly, the visual interference should be stripped away
by closing the eyes and touching the keys, so as to force the auditory system to actively capture the correspondence
between the depth of the pedals and the extension of the sound field; secondly, the method of clip comparison should
be applied to intercept the performance recordings with different values of the pedal switching time. Secondly, students
should be guided to analyze the smoothness of articulation and the balance of harmonic layering by using the clip
comparison method to capture recordings of different pedal switching timings; finally, students should be set up with the
task of reverse operation, such as releasing the pedals early or delaying the intervention in advance or forcing the neural
reflexes to establish a dynamic calibration mechanism by means of abnormal acoustic effects. At the same time, the
dimensions of auditory evaluation should be expanded to include the focus of granularity in the bass region, the integrity
of the overtone chain in the middle and high registers, and the pattern of spatial reverberation. This will help to cultivate
the trinity of “body movement, acoustic response, and aesthetic decision-making” control ability.
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4.3 To Practice Classical Repertoire with Modern Digital Tools

When teachers incorporate digital tools into piano pedal teaching, they should build a multi-dimensional training
framework that integrates deconstruction of classics with innovative practice. Firstly, they should rely on acoustic
modeling technology to parameterize historical recordings, transforming the implicit pedal logic into interactive maps of
vocal dynamics and resonance parameters; it can enable students to establish a spatial and temporal acoustic correlation
system at the cognitive level. Secondly, multi-dimensional dynamic feedback of pedal trajectories should be realized
through tactile feedback devices and motion capture systems; while correcting mechanical movements, the breathing
rhythmic perception of musical vocabulary should be implanted. Finally, generative algorithms should be introduced in
the advanced stage to decouple the stylized pedals of the classical repertoire; students should be guided to dialectically
analyze the intensity thresholds and sustaining boundaries of works of different periods through real-time generation of
diverse stylistic presets, and then reconstruct the spatial reverberation models of Baroque churches and Romantic concert
halls by using soundstage environment simulation technology. Teachers should master the dialectical relationship
between micro-control and macro-acoustic architecture in pedal processing through the resonance experience of
superimposed reality, and form the three-dimensional interpretation ability that takes into account the historical context
restoration and personalized timbre shaping.

5 Conclusion

The artistic modulation of the piano pedal is essentially a dynamic coding process of aural aesthetics. Pedal teaching
breaks through the mechanical body memorization and requires the player to construct a multi-dimensional perceptual
network in the acoustic logic of key touch and sustain. By deconstructing the superposition effect and attenuation law of
different resonance frequencies, teachers can guide students to build up the spatial imagination of sonic weaving: the
harmonic densities created by long pedals correspond to the nebulous beauty of diffusion; the rhythmic fluttering of
short contacts mimics the respiratory rhythm of the biological pulse. Contemporary innovations in the teaching system
emphasize the teacher's transformation of acoustic physics into an operational perceptual training system; the performer
should combine the delayed feedback mechanism of the auditory nerve with the subthreshold stimulation of the body's
memory, and ultimately realize the seamless transformation of technical parameters into artistic intuition.
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