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  Abstract 
This study constructs and applies an artificial intelligence-assisted piano teaching 
evaluation system to address the problems of strong subjectivity and missing pro-
cess data in traditional piano teaching evaluation. Firstly, the evaluation objectives 
and principles of scientific, procedural, and developmental collaboration between 
technical training and artistic literacy were established; Designed three progressive 
indicators for the basic layer, advanced layer, and extended layer, and intelligently 
screened them through machine learning methods; A hybrid evaluation model 
based on multimodal data fusion was proposed, which dynamically integrates au-
dio, video, and teacher annotation information using attention mechanism. At the 
practical level, a modular evaluation system has been developed, forming an im-
plementation path and data collection strategy covering the entire process before, 
during, and after class, and establishing a closed-loop feedback optimization mech-
anism. The application effect shows that this system can effectively compensate for 
the shortcomings of traditional evaluation and achieve an organic combination of 
precise quantification and qualitative judgment. 
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1. Introduction 
With the rapid development of artificial intelligence technology, its application in the field of educational evaluation 
is becoming increasingly widespread. However, for piano teaching, a special field that combines technical norms and 
artistic expression, the existing evaluation system still relies mainly on teachers’ subjective judgment and lacks ob-
jective, systematic, and procedural evaluation tools. The aim of this study is to construct an artificial intelligence-
assisted piano teaching evaluation system. By clarifying evaluation objectives and principles, designing an intelligent 
screening index system, constructing a multimodal data fusion evaluation model, and exploring its system develop-
ment, implementation process, and optimization mechanism, the aim is to achieve an organic combination of precise 
technical quantification and artistic quality judgment, providing a theoretical basis and practical path for the intelli-
gent transformation of piano teaching evaluation. 

2. Theoretical Basis and Technical Support 

2.1 Traditional Models and Limitations of Piano Teaching Evaluation 

Traditional piano teaching evaluation mainly relies on the subjective judgment of teachers, with classroom 
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observation, stage tests, grading scores, and competition results as the core basis. This model emphasizes the accuracy 
of performance techniques, the completeness of musical expression, and observable indicators such as student at-
tendance and practice time. However, its limitations are also quite obvious: the evaluation criteria vary from person 
to person, lacking uniformity and repeatability; Teachers often can only make summary judgments based on a limited 
number of classroom performances, making it difficult to capture students’ subtle progress and problems during the 
practice process; Feedback is lagging and vague, making it impossible to diagnose every note, rhythm, or fingering 
error in real-time (Wang & Wang, 2026). 

2.2 Current Application Status of Artificial Intelligence Technology in Educational Evaluation 

In recent years, artificial intelligence technology has gradually penetrated into the field of educational evaluation, 
especially achieving significant results in language learning, automatic homework grading, and learning behavior 
analysis. Based on deep learning, voice recognition, image analysis, and natural language processing technologies 
can automatically extract features and recognize patterns from multimodal data such as audio, video, and text (Li, 
2025). In the field of music education, research has attempted to use AI to detect and score basic performance ele-
ments such as pitch, rhythm, and intensity. Some commercial applications can also provide real-time error correction 
and practice trajectory recording. However, existing applications mostly focus on objective indicators evaluation at 
the technical level, and the modeling of subjective dimensions such as artistic expression and emotional understand-
ing of music is still immature. 

2.3 Theoretical Basis and Applicability of Artificial Intelligence Assisted Evaluation System 

The construction of an artificial intelligence-assisted piano teaching evaluation system is mainly based on the theories 
of multiple intelligences, formative evaluation, and human-computer collaborative teaching. The theory of multiple 
intelligences emphasizes the uniqueness and multidimensionality of musical intelligence, requiring an evaluation 
system that takes into account both technical indicators and artistic literacy; The theory of formative assessment 
advocates embedding evaluation into the entire learning process, promoting ability development through continuous 
feedback, which is highly compatible with AI’s real-time data collection and analysis capabilities; The theory of 
human-computer collaborative teaching points out that AI should serve as an auxiliary tool for teachers rather than a 
substitute, undertaking repetitive and refined data analysis work, and releasing teachers’ energy for creative teaching 
and emotional guidance. In terms of applicability, this system is particularly suitable for basic skill training, daily 
practice monitoring, and large-scale initial screening evaluation, which can effectively compensate for the shortcom-
ings of traditional evaluation in terms of process, refinement, and personalization. 

3. Construction of an AI-assisted Piano Teaching Evaluation System Framework 

3.1 Establishment of Evaluation Objectives and Principles 

The core evaluation objective of this system is to achieve the coordinated development of technical training and 
artistic literacy in piano teaching. It not only focuses on the precise quantification of basic performance indicators 
such as pitch accuracy, rhythm, fingering, and strength, but also takes into account the qualitative judgment of sub-
jective dimensions such as music expression, work understanding, and emotional communication. On this basis, three 
basic principles are established: firstly, the principle of scientificity, which requires evaluation indicators to have 
measurability and theoretical basis, avoiding subjectivity and arbitrariness; The second principle is procedural, em-
phasizing the full process tracking of daily exercises, back to class performance, and phased achievements, rather 
than relying solely on final or exam results; The third principle is developmental, emphasizing the role of evaluation 
in promoting students’ continuous progress, rather than simply ranking them based on their strengths and weaknesses. 
These principles provide a unified value orientation and operational guidelines for subsequent indicator screening, 
model construction, and application implementation, ensuring that the system is both technically feasible and in line 
with the essential laws of music education. 

3.2 Design and Intelligent Screening of Evaluation Indicator System 

The evaluation index system adopts a three-layer progressive structure of “basic layer, advanced layer, expanded 
layer”. The basic layer covers technical indicators that can be directly quantified through audio signal processing, 
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such as pitch accuracy, rhythm, fingering standards, and keystroke clarity; Entering the hierarchy includes interme-
diate indicators such as strength control, pedal usage, musical phrases, and breathing that require contextual analysis; 
The expansion layer involves advanced indicators that rely on expert knowledge and artistic judgment, such as style 
grasp, emotional expression, and work interpretation. In the indicator selection process, an initial indicator pool is 
first formed through literature analysis and expert interviews. Then, machine learning methods such as random forest 
and LASSO regression are used to intelligently screen the discrimination, redundancy, and predictive validity of 
indicators based on real teaching data. Indicators with strong correlation or insufficient contribution are removed, 
and a streamlined and efficient indicator system is ultimately formed, which not only reduces the burden of data 
collection but also ensures evaluation validity (Yuan, 2025). 

3.3 Evaluation Model Construction and Data Fusion Mechanism 

The evaluation model adopts a multimodal data fusion and hybrid evaluation strategy. The data sources include MIDI 
audio (extracting pitch, duration, and intensity), performance videos (capturing hand shape, posture, and touch angle), 
and teacher annotation information (artistic performance rating). The three types of data are preprocessed and input 
into corresponding neural network modules—the audio branch uses convolutional neural networks to extract time-
frequency features, the video branch uses graph convolutional networks to analyze joint motion trajectories, and the 
text branch processes teacher ratings through embedding layers. In the fusion layer, an attention mechanism is used 
to dynamically allocate the weights of each modality in different performance segments, and the final output is a joint 
prediction of the technical score and artistic performance score (Lin, 2025). At the same time, a human-machine 
collaboration mechanism is introduced: AI is responsible for automatic scoring and anomaly detection of basic indi-
cators, and teachers focus on reviewing and expanding layer indicators under system prompts, forming a fusion eval-
uation process of “machine initial evaluation manual review weighted synthesis”, balancing efficiency and profes-
sionalism. 

4. Application Practice Path of Artificial Intelligence Assisted Piano Teaching Evaluation System 

4.1 Development of Evaluation System and Deployment of Teaching Scenarios 

The development of the evaluation system adopts a modular architecture, with student and teacher terminals as the 
front-end, supporting multiple types of hardware access for MIDI keyboards, smart pianos, and ordinary pianos with 
pickups, and equipped with cameras for hand shape and posture capture. The backend includes a data collection layer, 
a feature extraction layer, an evaluation model layer, and a result output layer. During the development process, key 
technical issues such as real-time audio stream processing latency below 200 milliseconds, multimodal data 
timestamp alignment, and data cache synchronization in weak network environments need to be addressed. In terms 
of deployment in teaching scenarios, a layered promotion strategy is adopted: firstly, a complete system is deployed 
in the digital piano collective classroom, and the stability of core functions is verified using a unified hardware envi-
ronment; Subsequently, it will gradually expand to individual piano rooms equipped with smart devices; For teacher 
studios that use traditional pianos, a lightweight mobile solution is provided, which enables data collection through 
microphones and cameras on mobile phones or tablets (Wan, 2024). At the same time of deployment, it is necessary 
to configure the teacher side management backend, which supports functions such as class management, homework 
publishing, evaluation report export, and manual review of abnormal data. In addition, training should be organized 
for teaching staff to help them understand the presentation of AI evaluation results and teaching transformation meth-
ods, avoid resistance caused by technological unfamiliarity, and ensure that the system can truly integrate into the 
daily teaching process rather than just a formality (Liu, 2022). 

4.2 Application Implementation Process and Data Collection Strategy 

The application implementation process is divided into three stages: pre-class, in-class, and post-class. In the pre-
class stage, the teacher releases practice tracks in the system and sets evaluation focuses (such as emphasizing rhythm 
accuracy or intensity hierarchy), and the system automatically generates benchmark feature templates for the track. 
During the in-class stage, the system collects real-time audio and video data while students are playing, and the AI 
model outputs item-by-item ratings and overall grade estimates for each section in real time. Teachers can view each 
student’s real-time data panel at any time through a tablet terminal, and manually review and provide on-site guidance 



Xiangyu Bai 
 

 

DOI: 10.26855/jhass.2026.04.006 436 Journal of Humanities, Arts and Social Science 
 

for abnormal segments marked by the system (such as significant rhythm deviation and repeated mispronunciation). 
In the post-class stage, the system generates personalized exercise reports, including a radar chart of advantageous 
indicators, weak link positioning, targeted exercise suggestions, and a comparison curve between this performance 
and historical performance. The data collection strategy follows the principles of “regular collection, key labeling, 
and privacy protection” (Zhou & Li, 2022). Normal collection refers to the automatic recording of core performance 
parameters during each daily practice and the construction of a long-term longitudinal database. Key annotation re-
quires teachers to manually confirm and supplement the evaluation results of important nodes, such as monthly exams 
and mid-term assessments, providing high-quality annotation samples for model iteration. In terms of privacy pro-
tection, all data is anonymized and stored. Video data only retains joint point coordinates and not the original image, 
while audio data removes the original file after feature extraction and only retains feature vectors. 

4.3 Application Effect Testing and Feedback Optimization Mechanism 

The application effect test adopts a combination of quantitative and qualitative evaluation schemes. In terms of quan-
titative evaluation, a quasi-experimental study was conducted by selecting an experimental group and a control group. 
The experimental group used an AI-assisted evaluation system for one semester of teaching, while the control group 
used traditional evaluation methods (Hu, 2025). The differences in technical accuracy, practice efficiency, and artistic 
performance between the two groups of students were compared through pre-test and post-test. Simultaneously, cal-
culate the correlation coefficient between AI rating and teacher rating to verify the consistency of evaluation. In terms 
of qualitative evaluation, the user experience of teachers and students is collected through questionnaire surveys and 
semi-structured interviews, with a focus on system usability, comprehensibility of evaluation results, timeliness of 
feedback, and acceptance of AI evaluation by teachers and students. The feedback optimization mechanism adopts a 
closed-loop iterative mode. Hold a biweekly meeting of the teaching and research group to summarize cases of eval-
uation bias discovered by teachers during the use process (such as the system scoring certain romantic works too low 
for free speed processing), and have the technical team make targeted adjustments and retrain the corresponding 
models. At the end of each semester, conduct a retrospective analysis on the overall evaluation data, identify redun-
dant indicators or missing dimensions in the indicator system, and revise the indicator structure in a timely manner. 

5. Conclusion 

This study constructed an artificial intelligence-assisted piano teaching evaluation system, clarified evaluation objec-
tives and principles, designed a multi-level selectable indicator system, and proposed an evaluation model based on 
multimodal data fusion. At the practical level, a modular evaluation system has been developed, forming an imple-
mentation path and data collection strategy that covers the entire process before, during, and after class. The applica-
tion effect verification and feedback optimization mechanism ensures the continuous improvement capability of the 
system. This system effectively compensates for the subjectivity and lag of traditional evaluation, realizes the collab-
orative evaluation of technical training and artistic literacy, and provides an operable solution for the intelligent 
transformation of piano teaching. 
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