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Musical data mining covers a number of methodologies to successfully apply data mining techniques for music processing,
drawing together a multidisciplinary array of top experts. The field of music data acquisition has grown through time to solve
the difficulties of obtaining and engaging with enormous amounts of music and associated data, such as styles, artists, lyrics,
and reviews. In order to improve the quality of music teaching, a music teaching evaluation based on data mining is proposed.
Data mining is becoming more widely accepted as a viable form of inquiry for analyzing data obtained in natural settings.
More and more attention is paid to music teaching. Actual data is frequently inadequate, unreliable, and/or lacking in specific
behaviors or patterns, as well as including numerous inaccuracies. Preprocessing data is a tried-and-true means of resolving
such problems. Music teaching data is divided into three steps after preprocessing, that is, “object and object type,” “music
teaching data normalization,” and “data integration.” A model is built with a high-dimensional characteristic distribution and
essential parameters of convergent teaching capacity. The experimental results show that the data mining method can be used
for music teaching evaluation and has the advantages of short evaluation time, high accuracy, and clear indicators.

1. Introduction

Music education is an integral part of school art education. It
is an important way to cultivate students’ artistic accom-
plishment and aesthetic taste. As a special humanities sub-
ject, music teaching evaluation has many conflicts of value,
such as the conflict in “evaluation index,” conflict in “rating
function,” and conflict in “evaluation pursuit.” The evalua-
tion index includes “technical” and “emotional” conflict,
the rating function includes “instrumental” and “develop-
mental” conflict, and the evaluation pursuit includes “long-
term benefit” and “short-term benefit” conflicts. “Music
teaching evaluation” is an important stage in the process of
music teaching in teachers and music learning in students.
In a broad sense, music teaching evaluation covers all fields
of music teaching. The function of teaching assessment is
highly significant in the teaching course, especially for art
teaching forms such as music instruction, which influences
the teaching quality directly or indirectly. In view of the
value and difficulty of music teaching evaluation, it is imper-
ative to study the method of music teaching evaluation.

Some of the previous studies on music evaluation have
been gathered. A lot of different algorithms have been intro-
duced in the preceding research. Guo et al. [1] introduced
the algorithm of a comprehensive evaluation of average
value and AHP fuzzy comprehensive evaluation and realize
it in Python. The results of the study suggest that the AHP
fuzzy comprehensive evaluation algorithm is appropriate
for teaching management and can increase the accuracy
and efficiency of teaching quality assessment. In Wang
et al.’s [2] study, in view of the problem of how to better
improve the learning effect of computer courses for non-
commissioned officers and cadets, practically and effectively
evaluate the learning results, stimulate the learning motiva-
tion, improve the quality of classes, and finally achieve the
improvement of their basic accomplishment in military
informatization and in combination with their own teaching
practice, the scoring model of courses has been reformed
and substantial progress has been made. In this paper, a
large number of data are collected and analyzed. The reform
of the grading model and its influence on the quality of
music teaching are further analyzed. In Xia et al.’s [3] study,
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a new music teaching evaluation model based on the
weighted Naive Bayes algorithm is proposed. In addition,
to improve the efficiency of the music instruction evaluation
system, the weighted Bayesian classification incremental
learning method is applied. In Espigares-Pinazo et al.’s [4]
study, through the remote information processing platform,
the use of automated data analysis programs in the teaching
process was introduced. The application of the music ability
evaluation and analysis program was proposed. This
research paper was based on the data collected in the exam-
ination at the end of the course. The acquisition level of key
musical ability was evaluated objectively using “K” which
means classification technology.

Data mining, a new data analysis tool, has been widely
used in many fields and achieved remarkable results. Data
mining in music teaching outlines a number of methods for
successfully applying data mining techniques to music pro-
cessing. Its strong ability in data integration and analysis has
become a hot research topic. The field of music information
retrieval has grown through time to solve the difficulties of effi-
ciently accessing and engaging with enormous collections of
music and associated data such as genres, artists, lyrics, and
evaluations. The music data is preprocessed before evaluation.
The preprocessing of data includes different stages to evaluate
the data. An experiment has been performed on 150 songs that
have been selected randomly. The experimental data were
compared with the weighted Naïve Bayes algorithm [3] and
automated data analysis programs [4]. The results of the
experiments suggest that the data mining methodmay be used
to evaluate music training and that it has the advantages of a
quick evaluation time, high accuracy, and unambiguous indi-
cators. Therefore, this paper presents a music teaching evalu-
ation method based on data mining.

The rest of the paper is as follows. After Introduction,
the preprocessing method of music teaching data is dis-
cussed in Section 2, and then, the music data evaluation
using data mining is discussed in Section 3. Next, the exper-
imental verification of the data analyzed in the entire paper
is presented in Section 4, and lastly, the conclusion of the
paper is discussed in Section 5.

2. Preprocessing of Music Teaching Data

In the process of evaluating music teaching, data is retrieved
from relevant databases or data files and then preprocessed
to organize and modify part of the data that has to be proc-
essed. Finally, the processed data are integrated [5, 6] and
then stored in the corresponding data warehouse. The data
warehouse stores the data according to a certain organiza-
tional structure. According to the teaching data, it builds
up to two independent platforms for teachers and students.
After that, it mines the data effectively, finally analyzes the
mining results, and forms an evaluation analysis report [7,
8]. To conclude, there are three steps to data mining in
teaching evaluation: data preparation and preprocessing,
data mining, and outcome analysis. A data mining technique
is used in the assessment process to process and transform
large volumes of teaching data, such as association rules, in
order to better analyze this data. Therefore, the preprocess-

ing of music teaching data mainly includes three steps:
determining the mining object and the target category, nor-
malizing the music teaching data, and preprocessing the dis-
crete data.

2.1. Identify Mining Objects and Target Categories. In identi-
fying the mining objects, it is an important step to recognize
the goal of data mining and clearly define the problem. The
final results of mining are unpredictable, but exploring the
problem should be foreseen. Therefore, the fuzzy theory [9,
10] is used to identify the music teaching objects and target
categories to be mined in order to provide a basis for the
accurate processing of data.

Set UMðXÞ =ΛuaiðxiÞ as the goal of music teaching, and
set X as the value of membership function for interval setM.
Each element xi has only one fuzzy interval ai corresponding
to it in the fuzzy interval set M. uaiðxiÞ is the degree of the
element xi belonging to the fuzzy interval ai.

Based on the above analysis, the fuzzy relational support
of the music teaching dataset is obtained as follows:

Wi =
∑m

i=1Ei

UM Xð Þ +UN Yð Þ : ð1Þ

In formula (1), m is the number of music teaching objec-
tives, Ei is the data value, and UNðYÞ =ΛunjðyjÞ is the mem-
bership function value of set Y to fuzzy interval set N . The
music teaching indexes are as follows:

Cij =
UM Xð Þ +UN Yð Þ

2 : ð2Þ

Calculate the support degree and confidence degree of
fuzzy association among data classifications using formulas
(1) and (2); then, update the data classifications based on the
calculation findings to establish a foundation for data mining.

2.2. Normalization of Music Teaching Data. According to the
data classification adjustment in Section 2.1, all the data
related to music teaching are tested, and the data related to
each teaching are recorded in chronological order. However,
due to data diversification, if not normalized, the effect of
music instruction data mining will be harmed, and mining
efficiency will be reduced. Therefore, this paper transforms
the data of different teachers and different repertoire courses.
The conversion formula of different teaching repertoire is

Pi = gia + gib + gic: ð3Þ

gia stands for teaching time, gib stands for number of stu-
dents, andgic stands for teaching information. Calculate the teach-
ing quality of each track course based on the converted content:

Zk = 〠
q

k=1
Tka + 〠

q

k=1
Tkb + 〠

q

k=1
Tkc: ð4Þ

Among them,Tka represents the number of samples,Tkb rep-
resents the proportion of teaching repetition, Tkc represents the
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students’ receptivity, q represents the total number of courses, and
k represents the random error of different teacher samples.

Taking track data as an example, the data after data
cleaning is represented in the form of a set: V = fv1, v2,⋯,
vsg, where s = 1, 2,⋯, S, maps the set to a sample space
which is composed of S sample points, where the sample
mean can be calculated by the following formula:

Ev =
Qi ×Q2

∑q
s=1Vs × Zk

, ð5Þ

where Qi represents the sample size and Q2 represents the
sample variance. When the sample size is high enough, the
sample mean and variance tend to match the population
expectation and variance, respectively.

Create a set of samples to be predicted F = f f1, f2,⋯,
f wg, in which w = 1, 2,⋯, L, the set of all the samples as a
prediction sample. We should quantify the specific features
of the samples in order to create reasonable sample predic-
tions. The properties that have been quantified are referred
to as sample indicators. If there are j indicators, the samples
can be described by d vector, that is,

R = r1d , r2d ,⋯, rwdf g: ð6Þ

Since, in practice, the sample data collected are often not
those in [0, 1] closed intervals, these raw data should be
standardized and averaged:

�R = ⋅
τij tð Þ
L

: ð7Þ

Of these, τijðtÞ represents the data for item i of the L sam-
ple and j represents the average number of teaching tracks.
Quantification of teaching characteristics is as follows:

Rs = 1 − ∑q
i=1Pi

L − 1 : ð8Þ

Extreme value standardization is calculated using the fol-
lowing formula:

Cs =
∑q

s=1Rs × df

U
: ð9Þ

Among them, Rs denotes the teaching grade of the track,U
denotes the number of main teaching tracks, and df denotes
the value of students’ comprehension ability.

2.3. Discretization Pretreatment. Integrate the music teach-
ing data and use the relevant elements such as curriculum
and student factors to establish the music teaching dataset
and verify. The pretreatment process is as follows:

(i) Selecting music teaching samples

(ii) Estimating the number of teaching courses on the
same day

(iii) Establishing training set and verification set by
using influence factor and static factor

The process is as follows:

(i) Calculating the cumulative teaching time and teach-
ing repertoire information of the course: curriculum
teaching time and teaching content are set as
influencing factors to analyze their relationship with
the quality of music teaching. The formula for calcu-
lating the quality of music teaching shall be

Ti = t1χ + t2χ+⋯+tyχ ð10Þ

In the formula, t1 is the accumulative teaching time of
the first day, y is he number of teaching tracks, ty is the accu-
mulative teaching time of the first track of y, and χ is the key
symbol of the track.

Calculate the Pearson correlation coefficients between
the quality of instruction and the parameters:

rxih =
S2xih

Sxixi SHH
: ð11Þ

In the formula, h is the quality of music teaching, xi is
the influence factor, S2xih and Sxixi are the standard deviation
under the influence of covariance between h and xi, and SHH
is the standard deviation of teaching quality evaluation.
Based on the Pearson correlation coefficient, the y and χ
with the maximum absolute value are selected as the final
correlation coefficients to calculate the cumulative teaching
program and teaching time.

(ii) Discretization of impact factors: the influence fac-
tors of music teaching evaluation are mostly contin-
uous variables. Discretization of the influence
factors can improve the ability of anti-interference,
the completeness of information collection, and
the effectiveness of teaching evaluation

(iii) Data conversion: the integration of different data
information collected by teachers into an analytical
data model is prepared for algorithms, which may
require different analytical data models

(iv) Data algorithm mining: the aim of using appropri-
ate mining algorithm is to build a data mining
model. Firstly, we must choose the appropriate min-
ing algorithm and use the appropriate program
design software to implement the algorithm

(v) Analysis of the results of the excavated rules: explain
and evaluate the mining results

3. Music Teaching Evaluation Based on
Data Mining

Based on the above preprocessing of music teaching infor-
mation, the index set G of music teaching evaluation
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includes 9 aspects: teaching attitude G1, teaching content G2,
teaching art G3, classroom structure G4, classroom manage-
ment G5, teaching effect G6, evaluation type G7, student role
G8, and evaluation credibility G9, which is recorded as G =
fG1,G2,G3,G4,G5,G6,G7,G8,G9g.
3.1. Music Teaching Data Clustering. Cluster analysis is a
common method to study the classification of things. It clas-
sifies the similar things into the same class and the different
things into different classes. What distinguishes it from clas-
sification is that it deals with things without having defined
the categories in advance, even when there are several classes
in all. Therefore, cluster analysis has no training samples as a
basis for classification, and there is no theoretical classifica-
tion principle; therefore, it can only be classified based on
the nature of things’ similarity [11, 12]. As a result, cluster
analysis is based on the nature of items and the degree of
approximation used to classify them. The clustering statistics
are a measure of how near items are.

The statistical quantity of index cluster is similarity coef-
ficient; the bigger the similarity coefficient is, the more sim-
ilar the two indexes are. Therefore, the cluster principle
states that indexes with a high similarity coefficient belong
in the same class, while indexes with a low similarity coeffi-
cient belong in a different class [13]. The correlation coeffi-
cient is used to indicate the similarity coefficient of
quantitative indexes.

Given that there are n variables to be clustered, which are
recorded as X1, X2,⋯Xn, and the existing z samples, which
are recorded as Ap, p = 1, 2,⋯, z, the correlation coefficient
of Xa and Xb is calculated as

Rab =
cov Xa, Xbð Þ
ffiffiffiffiffiffiffiffiffi

DXa
p ffiffiffiffiffiffiffiffiffi

DXb
p : ð12Þ

cov ðXa, XbÞwas the covariance of Xa and Xb, and DXa
and DXb were the variance of Xa and Xb, respectively.

The similarity coefficients of Xa and Xb are expressed by
c. When R is positive, then c = R; if R is negative, then the
similarity coefficient is defined in the following two ways: c
= jRj or c = R + 1, generally using the former.

The statistical quantity of sample clustering is called dis-
tance. The shorter the distance between two samples is, the
closer they are. Therefore, the basic premise of sample cluster-
ing is to group samples that are close together into one class
and samples that are far apart into multiple groups [14, 15].

The Euclidean distance between sample A1 and Az is
commonly used for distance indices.

dpz = 〠
n

χ=1
Xpχ − Xzχ

� �2
: ð13Þ

If the average distance is considered too important for
values with large absolute values, the absolute value can be
used as an example. The absolute value distance between
sample A1 and Az is

d̂pz = 〠
n

χ=1
Xpχ − Xzχ

�

�

�

�: ð14Þ

When the index units of the sample are different or the
order of magnitude is different, the index shall be standard-
ized before calculating the distance.

3.2. Music Teaching Evaluation Methods. In order to evalu-
ate the convergence index parameters of music teaching
evaluation, it is required to construct a model of high-
dimensional characteristic distribution and key parameters
of convergent teaching ability, such as the level of teachers
and the degree of policy relevance. The data flow of conver-
gence parameters of music teaching evaluation is given by
constructing differential equation.

Hn = h d̂pz ⋅ c
� �

+ ωn: ð15Þ

Among them, hð⋅Þ is the multivariate value function of
teaching evaluation, and ωn is the detection value of evalua-
tion deviation.

The solution vector of music instruction assessment is
calculated via correlation fusion in the high-dimensional
feature distribution space, and the feature training subset
δr of teaching ability evaluation is obtained, and the follow-
ing constraints are met:

Kr = diag δ1, δ2,⋯,δrð Þ, δr =
ffiffiffiffiffi

λr
p

: ð16Þ

Set λr as the conjugate solution of the statistical data of
music teaching evaluation, which accords with the original
value characteristic decomposition condition B = fbðχÞ ∣ bð
χÞ ∈ X, kbk ≤ d, t ∈ Kg. The data flow calculation formula
for music teaching assessment is generated based on the
prior statistical test value and the statistical characteristic
distribution sequence of a set of multivariate variables in
music teaching evaluation.

c1x τð Þ = E x nð Þf g = 0,
c2x τð Þ = E x nð Þx n + τð Þf g = r τð Þ,
ckx τ1, τ2,⋯,τk−1ð Þ ≡ 0, k ≥ 3:

ð17Þ

If q = 200, the level of teachers and the level of distribu-
tion of teaching resources of music teaching evaluation meet
the ð200 + 1Þ maintenance functional conditions; that is, the
teaching ability evaluation has a constrained solution, and
the convergence conditions are

Ψx ωnð Þ = ln Φx ωnð Þ = ωn
2λr
2 : ð18Þ

Quantitative recursion of big data of music teaching
evaluation is used to establish the control objective function
of teaching ability prediction:

4 Mobile Information Systems



max
xa ,b,d,p

 〠
a∈A

〠
b∈B

〠
d∈D

〠
p∈P

xa,b,d,pVp

s:t: 〠
a∈A

〠
d∈D

〠
p∈P

xa,b,d,pR
bw
p ≤ Kbw

b Sð Þ, b ∈ B:
ð19Þ

If the historical data of teaching ability distribution of
quantitative recursive results of music teaching level is Jk,
then the probability density function of the predictive judg-
ment of music teaching is under the condition of a fixed ini-
tial value of interference characteristic function which is

f ucð Þ = Jk ucð Þ: ð20Þ

In the high-dimensional feature distribution space, after
k − 1 iteration, k ≥ 1, the grey-scale sequence of music teach-
ing evaluation should conform to the constraints of Jk < λr ,
and quantitative recursive analysis is used to obtain the
DD values of the output index distribution data stream of
music teaching evaluation:

Rk = Sim α, dið Þβ di, Jkð Þ: ð21Þ

At this time, the information flow of music teaching
evaluation is divided into K submatrices, which are ðα, diÞ
submatrices. Through clustering and merging the index
parameters, the corresponding teaching resource allocation
plan is made, and the efficient and accurate music teaching
evaluation goal is achieved.

4. Experimental Verification

In order to verify the overall effectiveness of music teaching
evaluation method based on data mining, the experiment
platform MATLAB R2019B is developed, which is simulated
in the environment of dominant frequency 1.

4.1. Experimental Preparation. In the datasets of Amazon
Web Services (AWS), 1000 music data are randomly
selected, of which 800 music data are used for training and
200 music data are used for testing to test the time of teach-
ing evaluation, accuracy of evaluation results, and indicators
of music type in the platform of music teaching system.

4.2. Experimental Results and Analysis. In this section, the
experimental results and analysis have been discussed. Fur-
thermore, the time analysis of teaching evaluation is dis-
cussed succeeding the accuracy of the results which are
analyzed, and music type indicators are analyzed.

4.2.1. Time Analysis of Teaching Evaluation. Randomly
selected 150 data of different song types for testing as exper-
imental subjects. The superiority of this method is verified
by comparing the evaluation time of this method with that
of literature [3] method and literature [4] method. The result
is shown in Figure 1.

It is shown from Figure 1 that by defining the mining
object and target category based on the fuzzy association
support degree of the set of music teaching data, the sug-
gested technique can increase the effect of music teaching.

Therefore, the time of music teaching evaluation is short,
and only 47 s can effectively identify 150 different types of
music data, and the efficiency is obviously higher than that
of the other two methods.

4.2.2. Accuracy Analysis of Evaluation Results. By means of
iteration, the higher the value of ωn and ωn in the analytical
formula (15) is, the more accurate the evaluation result is
and the higher the application value of evaluation method
is. The calculation formula is

ωn =
F
m

× 100%: ð22Þ

Among them, m is the number of music teaching objec-
tives, and F is already evaluated music teaching data. The
accuracy of evaluation results is taken as the test index,
and the test results of 3 different teaching evaluation
methods are shown in Figure 2.

As can be seen from Figure 2, the ωn value is above 91,
and the ωn value fluctuates from 83 to 90 when the literature
[3] method and the literature [4] method are used to evalu-
ate the music teaching. The evaluation findings acquired by
this approach are more accurate than the testing results pro-
vided by the above methods, because this method uses a
clustering algorithm to increase the clustering statistical
ability.

From Figure 2, we can see that the values of music teach-
ing by this method are all above 91. The values of the litera-
ture [3] method and literature [4] method fluctuate from 83
to 90. Compared with the testing results of the above
methods, the evaluation results obtained by this method
are more accurate, because this method makes use of cluster-
ing algorithm to improve the clustering statistical ability.
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Figure 1: Results of teaching evaluation time.
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Figure 3: Music genre metric results.
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4.2.3. Analysis of Music Type Indicators. This study analyzes
the outcomes of the analysis of music type indicators
between this approach, literature [3] method, and literature
[4] method, using 200 music data as the subject of music
type analysis as shown in Figure 3.

Figure 3 shows that this method can effectively identify
pop, rock, jazz, metal, blues, folk, and other music type indi-
cators, but the literature [3] method and the literature [4]
method cannot identify JAZZ type indicators effectively,
because jazz music has a more dynamic rhythm, it requires
linked fusion in a high-dimensional space in order to gener-
ate a clear impression of music type markers.

5. Conclusion

To summarize, musical data mining is utilized on the plat-
form of the music teaching system to evaluate the time of
teaching assessment, the accuracy of evaluation results, and
indicators of music type. It can be found that data mining
evaluation in the field of music teaching has significant
results. The experiment was performed on a data that has
been collected from a web source. The data has been ran-
domly chosen and experimented by different algorithms
performed in the previous studies such as teaching evalua-
tion of time analysis, accuracy analysis, and indicators of
music type. The outcomes obtained by the study has been
compared with the different studies performed before. In
the result comparison, the score achieved was between 83
and 90 for time evaluation analysis and 83 and 91 for data
accuracy analysis. The results of the experiments suggest
that the data mining method can be used to evaluate music
training and that it has the advantages of a quick evaluation
time, high accuracy, and unambiguous indicators. Although
this paper has made some research results and has some sig-
nificance for the evaluation of music teaching quality, how-
ever, there are still some deficiencies, which need to be
further improved in the future.

Data Availability

The data used to support the findings of this study are avail-
able from the corresponding author upon request.
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