®

Check for
updates

Cluster Analysis on Polytechnic Professional Settings and
Al Work Based on Entropy Power Method

Jiangyi Lv!, Cherry Jiang 2and Zhiwang Gan®"

'Beijing Polytechnic University, Beijing, China
2 Columbia University, New York, US;
3 Tianjin Peisheng Education Technology Co., Ltd, Tianjin, China
Email:1jybuaall63.com; Corresponding author email:mhi2008@yeah. net

Abstract. Vocational education in undergraduate colleges and universities is an
important part of the national modern education system. We aim for compre-
hensive literacy in training goals, reinforcing the integration of industry and ed-
ucation within professional contexts, and fostering organizational innovation in
governance capabilities. Entropy Power method is a method that uses infor-
mation entropy theory to calculate. This Entropy Power Model BigData Analy-
sis and cluster Research on Vocational Education Professional Setting and Ar-
tificial Intelligence Career Orientation just Based on Entropy Power Method.
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1 Instruction

We aim for comprehensive literacy in training goals, reinforcing the integration
of industry and education within professional contexts, and fostering organizational
innovation in governance capabilities. We should leverage artificial intelligence
technology to facilitate a quantum leap in vocational education formats and enhance
the compatibility between the supply side of professional settings and the demand
side of industry. This approach ensures adaptation to the advancements of the artifi-
cial era. Constructing a modern vocational education system represents a significant
development strategy for global vocational education, influencing the future direction
of vocational education development.

1.1  Data description

The data table header includes more than 30 indicators such as school name,
province, professional name, professional code, corresponding industry, number of
students, number of students in the first grade, number of students in the second
grade, etc., with a total of 616 data records.
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Serial First-
numelile? level indica- Secondary indicators
tor
School name
2 Basic i Province
3 forriilti(ig- Professional name
4 Professional code
5 Corresponding industry
6 Number of full-time higher vocational students
7 Number of students in the first grade
8 Number of students in the second grade
9 Number of students in the third grade
Ten 2023 enrollment plan
11 . Studept The actual number of admissions in 2023
12 information The number of new students in 2023
13 2023 freshman registration ratio (%)
14 The number of students from the province in 2023
(person/major)
15 The proportion of students from the province in 2023
(%)
16 Number of graduates in 2023 (person/major)
17 Employ- Initial employment rate of 2023 graduates (%)
18 ment infor- Employment ratio of 2023 graduates in this province
mation and city (%)
19 The employment rate of 2023 graduates (%)
20 Number of full-time teachers in the school (per-
son/major) (school data)
21 The quality ratio of full-time teachers (%) (school-
Teacher wide data)
2 information Total number of part-time teachers in the near 3
years academic year (person/professional)
23 The proportion of part-time teachers' teaching hours in
the near 3 years academic year is (%)
24 Number of on-campus training bases
) (unit/professional)
25 trPriiciscal Frequency of use of on-campus training bases in the
resaourcfs near 3 years academic year (human time)
26 Number of off-campus internship training bases
(one/professional)
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The number of internship students accepted by the
27 oft-campus internship training base for half a year in the
near 3 years academic year (person/major)

Total number of cooperative enterprises

28 . .
(unit/professional)
Total number of cooperative enterprise order training
29 X
(person/professional)
30 The total number of courses jointly developed by co-
operative enterprises (men/professional)
31 The total number of part-time teachers supported by
cooperative enterprises (person/professional)
32 The total number of students receiving internships in
cooperative enterprises (person/major)

33 Total value of equipment donated by cooperative en-

terprises (10,000 yuan/professional)
34 Total value of equipment donated by cooperative en-

terprises (10,000 yuan/professional)
35 The total number of employment of 2023 graduates

accepted by cooperative enterprises (person/major)
36 Total number of employees trained for enterprises
(person/professional)

Table 1 Data indicators

2 Research method

2.1  Gaussian hybrid model

The Gaussian Mixture Model (GMM) uses multiple Gaussian distribution mix-
ing as a parameter model and solves the algorithm through expected maximization.
GMM can be regarded as a generalization of K-means clustering algorithm.

2.2 Bray-Curtis distance
Bray-Curtis distance is a common distance measurement method in ecology. The
Bray-Curtis distance in n-dimensional space is defined as:
i |
Yoy 1% — il
=1 Xt ™ Vi
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Zg:]_ X; + Zg:]_ Vi
Its value is between [0,1], which can be used to calculate the similarity between
samples.
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Entropy Law

. Entropy weight method is a method that uses information entropy theory to
calculate multidimensional data and comprehensively evaluate data weights. The
smaller the information entropy of a set of data, the greater the dispersion of the data,
the greater the information content. The entropy weight method is to calculate the
weight of data based on the entropy of data information and conduct a comprehensive
evaluation of multiple indicators with weight.

1. Analysis of professional layout of schools and provinces

Data analysis of students and the results obtained are as Figure 6 to 4 as shown.
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Figure 4 Class : {Hunan, Jiangsu, Liaoning, Shanghai}

Professional development analysis
(1) . Analysis of regional training internship resources
According to the province where the school is located, summarize and count the
data of training and internship resources in different regions, including the number of
on-campus training bases, the frequency of on-campus training bases in the near 3
years academic year, the number of off-campus internship training bases, etc., and

S$;i1l=i=201=j=<14

Lj»
obtain regional training resource data.
The following uses the entropy power method to evaluate the training resources.
First of all, standardize the data and make

Si; = Sy
" MAX{S; j}1<i<20

S5; ;
o
Bring Scored as various second-level practical training indicators. Right
S5; ;
o
Carry out normalization,
5, ——4
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Calculate information entropy
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Calculate the utility value of information entropy
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Determine the weight of sub-indexes through information entropy utility value
Y
I .
2d,
Specific weights such as
Table2 As shown.
Wl W2 W3 W4 W5 W6 W7 W8 W9 W10 | W11 | WI2 | W13
0.03 ] 0.02 | 0.06 | 0.07 | 0.05 | 0.11 | 0.09 | 0.04 | 0.04 | 0.15 | 0.14 | 0.06 | 0.15
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Analysis of industry training internship resources

Table2 The weight of the second-level indicators of practical training resources

The maximum weight is

Hebei

Shandong
Zhejiang

Shanxi

Liaoning

Jiangsu

Shaanxi N

W10 ‘The corresponding index is the total value of
equipment donated by cooperative enterprises, indicating that in terms of the differ-
ence in training resources. The total value of equipment donated by cooperative en-
terprises in schools in various provinces is the largest.Use the weight to weight the
scoring of practical training resource indicators in each province, and the results ob-
tained are as Figure as shown.

Fujian

Henan

Guar

Figure 5 Evaluation results of regional training resources

. According to the corresponding industry of the major, summarize and count
the training and internship resource data of different industries, including the number
of on-campus training bases, the frequency of use of on-campus training bases in the
near 3 years academic year, the number of off-campus internship training bases, etc.,
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and obtain regional training resource data.

F..

pl<i<131<j<14

The following uses the entropy power method to evaluate the training resources.
The specific calculation process is similar to the previous section, which can be ob-
tained. The weight of the sub-index is:

Wi W2 w3 W4 W5 W6 i W8 W9 W10 | W11 | WI2 | W13

0.05 | 0.04 | 0.06 | 0.06 | 0.04 | 0.09 | 0.05 | 0.08 | 0.04 | 0.18 | 0.14 | 0.06 | 0.11

Table3 Weight of industry training resource indicators

The maximum weight is still W10, consistent with the weight of regional
training and internship resources, in terms of practical training resources, the total
value of equipment donated by cooperative enterprises varies the most.Use weights to
weight and sum the scores of practical training resource indicators in various indus-
tries, and the results obtained are as Figure 6 as shown.
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Figure 6 Evaluation results of industry training resources

3 Conclusion

The top 3 training resources are software and information technology, manufactur-
ing and service industry, which is significantly different from the number of profes-
sional layout and the distribution of students in school.lt is indicating that enterprises
and schools are willing to invest more practical training resources in software and
information technology majors, and prefer software and information in the job market
of technical professional talents.
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Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
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