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Abstract

Against the backdrop of inclusive aesthetic education, popular piano pieces have become an im-
portant vehicle for music initiation among people with no prior musical training. Because of its sim-
ple melody, clear structure, and positive emotional content, “The Lone Warrior” has become a rep-
resentative piece for beginners learning to play the piano. To address common difficulties among
beginners, including difficulty memorizing numbered musical notation, confusion between regis-
ters, frequent rhythm errors, poor two-hand coordination, and low performance fidelity, this study
takes a simplified C-major version of “The Lone Warrior” as its research subject. It combines error
statistics, empirical teaching research, cognitive modeling, and engineering implementation to sys-
tematically summarize high-frequency error points throughout the piece, construct a rapid two-
hand acquisition model for beginners, and develop an intelligent piano-assisted teaching system
based on Python, PyQt6, and the MIDI protocol. This study strictly defines all learning conditions
for the experimental and control groups, including learning duration, practice frequency, and train-
ing environment. It uses a standardized Rubricrating scale and the intraclass correlation coefficient
(ICC) to conduct blind scoring of melody similarity and two-hand synchronization stability, with
fully specified operational criteria for determining each indicator, thereby comprehensively im-
proving the scientific rigor and credibility of the experimental data. The experiment recruited 120
participants with no prior piano training, who were divided into a traditional self-study group and
an intelligent-assisted group for four weeks of controlled instruction. The results showed that the
average number of hours required for the experimental group to achieve mastery decreased from
19.7 to 7.3, the error rate decreased by 78.0%, melody similarity reached 92.7%, and two-hand sta-
bility improved significantly. The conclusions are limited to simple popular piano pieces with clear
structures and regular melodies. The study objectively discusses limitations such as the use of a
single piece, simplified notation, and a single sample population to ensure that the conclusions re-
main rigorous and objective and are not generalized indiscriminately. The findings indicate that the
model and system can significantly reduce learners’ cognitive load and improve practice efficiency,
providing a theoretical basis and engineering and technical support for inclusive music education
based on data-driven, targeted intervention in repertoire-specific difficulties.
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Table 1. Distribution table of types of playing errors for “The Lone Warrior” by beginners with no prior knowledge
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Figure 1. Schematic diagram of the main interface of the intelligent piano assistance system
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Figure 2. Schematic diagram of the error-prone point highlighting warning and tone range indication interface
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Figure 3. Schematic diagram of the speed control and sentence-based loop practice interface
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Figure 4. Schematic diagram of the real-time performance data statistics and feedback interface
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