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Abstract: With the development of science and technology, people use more 
and more data, so big data plays a key role in the problem of excessive 
capacity. This article mainly introduces the collaborative innovation research 
on the supply-side reform of ideological and political education (IPE) of 
university campus culture based on big data, and intends to provide some ideas 
and directions for the collaborative innovation research on the supply-side 
reform of university IPE. This paper proposes a collaborative innovation 
research method based on big data for the supply-side reform of IPE on 
university campus culture, including document retrieval method, interview 
method, questionnaire survey method, multidisciplinary research methods and 
big data-based research methods. The experimental results of this article show 
that the average value of the correlation coefficient α of the questionnaire 
reliability is 0.91, indicating that the reliability of the questionnaire in this 
article is relatively high, and it can provide relevant references for this research. 

1. Introduction

As an important branch of socialist culture, campus culture is a special culture that
takes rich and diverse campus cultural activities as the main manifestation, takes the 
campus spirit of freedom, equality, independence, and openness as its core soul, and 
relies on the existence of campus. IPE in universities is an important part of IPE work in 
universities.  

Su Z found that due to the rapid development of mobile social networks, mobile big 
data plays an important role in providing mobile social users with various mobile 
services. However, This research step is relatively cumbersome and is not conducive to 
popularization in practice [1]. Baccarelli E researched and proposed that big data stream 
mobile computing is a paradigm that relies on the integration of broadband Internet 
mobile networks and real-time mobile cloud computing. But this study lacks 
experimental data to support it and is not persuasive [2]. From the perspective of 
knowledge management research, Xu Jie explained the core knowledge activities and 
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important connections in the process of university-industry-research (UIR) joint 
innovation. But it is not supported by data and is not practical [3]. 

The innovations of this paper are: (1) proposed a multi-disciplinary research method; 
(2) proposed a big data research method; (3) proposed a big data-based clustering
algorithm for the reform of big data education analysis.

2. Collaborative Innovation Research Method of Supply-Side Reform of
University Campus Culture IPE Based on Big Data

2.1.Method 

(1) Document retrieval method. In order to deeply understand and study the
collaborative innovation of the supply-side reform of university campus culture and 
IPE, the research content of this article is through Duxiu, Baidu Academic, 
SpringerLink, CNKI, International Philosophy and Social Science Documentation 
Center, Wanfang Data knowledge service platform, etc. 

(2) Interview method. Taking advantage of the convenient conditions of working in
colleges and universities, by interviewing representative ideological and political 
educators and related experts and scholars in domestic colleges and universities, 
conducting in-depth interviews with them, listening to their understanding and ideas 
about the era of big data and educational development [4]. 

(3) Questionnaire survey method. Learn from the traditional questionnaire survey
method and follow the design-distribution-recovery-statistics process to initially grasp 
the first-hand data of college students’ online ideological and political research, and 
start from the data evaluation and analysis of each choice to fully understand the current 
college students [5-6]. 

2.2.Clustering Algorithm 

Clustering algorithm is an algorithm of data mining, and it is an advanced method of 
data mining [7-8]. Clustering is a process of dividing a set of data objects into multiple 
groups or clusters, so that the objects in each cluster have a high similarity, but are very 
different from the objects in other clusters. The clustering algorithm is an unsupervised 
learning algorithm [9]. 

(1) Distance in clustering algorithm
1) Euclidean distance
Usually, the straight-line distance between two points in m-dimensional space is used

to describe the Euclidean distance [10-11]. The distance between each other can be 
expressed as: 
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The Euclidean distance between points ( )11,baU  and ( )22 ,baV  of two
two-dimensional vectors is： 
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The Euclidean distance between the points ( )naaaU 11211 ,,,  and 
( )naaaV 22221 ,,,  of two n-dimensional vectors is： 
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2) Chebyshev distance 
Suppose the Chebyshev distance between two points p and q is defined as: 

( ) ( )iii
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In the n-dimensional plane, the Chebyshev distance between two coordinate points 
( )naaaU 11211 ,,,   and ( )naaaV 22221 ,,,   is： 

( )iii
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The extreme value Lp is measured according to the Lp mentioned above [12], so 
another equivalent formula of this formula is： 
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(2) Selection method of clustering criteria 
1) Heuristic method: For specific data sets, according to their own judgment, define a 

method of dissimilarity measurement by themselves, and then cluster according to the 
principle of nearest neighbor [13-14]. 

2) Objective function method has the following formula： 
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(3) BIRCH clustering algorithm 
The cluster feature CF vector can be expressed by the following formula:              

IIDInCF ,,=                                (9)   

The data sum of n d-dimensional data points is represented by DI, and the sum of 
squares of n d-dimensional data points is represented by II [15]. 

The centroid of the cluster, as the name suggests, is the quantitative center point of 
the data in the cluster, which is the average value of the sum of the data [16-17]. The 
following formula exists： 
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The following formula exists： 
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The diameter refers to the average distance between every two points in the cluster 
[20]. The following formula exists： 
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Both the radius and the diameter can reflect the tightness of the data in the cluster, 
and can be used as a classification of the clustering effect. According to multiple 
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The whole process of this method is shown in Figure 1: 
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Figure 1: Part of the technical process of this method 

3. Practice of Collaborative Innovation on the Supply-side Reform of University 
Campus Culture and IPE Based on Big Data   

3.1.Innovation Path of University IPE 

(1) Optimize the main body of supply and improve the quality of education supply 
The university should strengthen the governance and rectification of the internal 

structure, strengthen the team building of the main body of supply, improve the 
ideological and political professional level of all in-service teachers, and actively guide 
the relevant student associations, student management and service departments to 
participate [21]. Giving full play to the charm of language in IPE can have a multiplier 
effect [22-23]. 

(2) Integrate supply content and reduce production capacity to achieve precise supply 
According to the characteristics of the content of IPE, rebuild the teaching supply 

system, such as textbook system, knowledge system and teaching system, including 
ideological and political, moral quality, psychology and legal system, and establish 
different training goals [24]. 

3.2. Operating Strategy of the Collaborative Innovation Mechanism in the IPE of 
University Students           

(1) Establish and improve the joint force mechanism of university party and 
government departments, leading cadres, teachers, etc. 

(2) Establishment and improvement of teacher-student interaction mechanism 
Teachers should take the initiative, communicate with students as much as possible, 

understand students' ideas and needs, and achieve guidance and teaching in accordance 
with their aptitude. In addition, we should strengthen the guidance and enlightenment 
work so that students can discover, analyze and solve problems autonomously[25].  
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In the experimental part, it is proposed to apply the above steps to the collaborative 
innovation research practice process of IPE supply side reform of university campus 
culture based on big data, as shown in Table 1. 

Table 1: Experimental steps in this article 

Research and 
practice 

3.1 University IPE 
Innovation Path 

1 Optimize the main body of supply 
2 Integrate supply content and reduce production capacity 
3 Change supply methods and methods 

3.2 

Operation strategy 
of collaborative 
innovation 
mechanism 

1 Establish and improve the joint force mechanism 
2 Establish an interactive mechanism 

3 The interaction mechanism between family and society 

4.Collaborative Innovation on the Supply-side Reform of University Campus
Culture and IPE

4.1.Results of Questionnaire Survey 

(1) The respondents of this questionnaire are college students of a certain university.
A total of 742 students are selected for the survey. Among them, freshmen to seniors 
and boys to girls all participate in the questionnaire survey. Table 2, Figure 2 shows the 
specific distribution: 

Table 2: Distribution of students participating in the questionnaire 
Sex Freshman Sophomore Junior Senior 
Boys 109 119 106 33 
Girls 122 107 121 35 
Total 231 226 217 68 

Figure 2: Distribution of students participating in the questionnaire 

It can be seen from the chart that the selection of research objects is relatively 
average. Except for the small number of senior students due to graduation and 
internship, the gap between the total number of university students selected by 
freshmen, sophomores, and juniors is small.  

(2) This research conducted a survey on the media frequently used by students (each
person can choose more than one) in the questionnaire, collected statistics, and plotted 
the results into tables and graphs, as shown in Table 3 and Figure 3. 

Table 3: Media frequently used by university students 
Media used Number of students Percentage 
Computer 689 92.86% 
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Mobile phone 731 98.52% 
TV 581 78.30% 
Radio broadcast 407 54.85% 
Newspapers and magazines 256 34.50% 

Figure 3: Media frequently used by university students 

It can be seen from the chart that college students frequently use computers and 
mobile phones for 92.86% and 98.52%, respectively, while TV, radio, newspapers and 
magazines are 78.30%, 54.85%, and 34.05% respectively.  

(3) In the questionnaire survey, questions about the daily use of the Internet by
college students are set up, and statistics and calculations are made on the average daily 
use of the Internet by freshmen to senior students, as shown in Figure 4. 

Figure 4: The average time (hours) that university students use the Internet every day 

It can be seen from the chart that college students spend more time using the Internet 
every day, among which freshman students use the most time, followed by sophomores, 
and juniors and seniors spend relatively less time using the Internet; Saturdays and 
Sundays are students The maximum two days of online use of the Internet. 

(4) In the process of questionnaire survey, the support situation of university teachers
and students regarding the collaborative innovation of the supply-side reform of 
university campus culture and IPE based on big data, the specific results are statistically 
sorted, and graphs are drawn, as shown in Table 4 and Figure 5.  

Table 4: University teachers and students' support for IPE reform 
Option Freshman Sophomore Junior Senior Teachers 
1 Very supportive 41.24% 52.37% 36.42% 42.36% 67.31% 
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2 Supportive 45.67% 39.81% 47.21% 37.24% 28.05% 
3 Commonly 7.66% 3.22% 9.67% 18.67% 3.82% 
4 Not very supportive 2.26% 3.51% 4.16% 1.02% 0.45% 
5 Very unsupported 1.17% 1.09% 2.54% 0.71% 0.37% 

Figure 5: University teachers and students' support for IPE reform 

As can be seen from the chart, among university teachers’ support for IPE reform, 
“very support” accounted for 67.31%, “relatively supported” accounted for 28.05%, 
“general support” accounted for 3.82%, and “not so support” accounted for 0.45%, 
“very unsupported” accounted for 0.37%.  

4.2. Questionnaire Reliability Analysis 

(1) Questionnaire validity test. The evaluation indicators are set to five levels: very reasonable,
reasonable, basically reasonable, unreasonable, and fundamentally unreasonable. The specific situation of 
the statistical questionnaire validity is drawn into a chart, as shown in Table 5. 

Table 5: Questionnaire validity test 

Evaluation standard Very 
reasonable Reasonable Basically 

reasonable 
Not 
reasonable 

Not reasonable 
at all     

Questionnaire structure 10 9 7 2 2 
Questionnaire content 11 10 5 2 1 
Questionnaire logic 9 13 6 1 1 
Questionnaire design 12 9 7 2 0 
It can be seen from the chart that the scholars who participated in the evaluation 

affirmed the design, structure and content of the questionnaire.  
(2) This article mainly applies the test-retest reliability analysis method in the

questionnaire reliability testing process, using the commonly used Cronbach's Alpha 
reliability coefficient analysis in SPSS. Table 6 and Figure 6 show the experimental 
results. 

Table 6: Questionnaire reliability test results 
Questionnaire 
structure 

Questionnaire 
content 

Questionnaire 
logic 

Questionnaire 
design 

Cronbach’s Alpha
（α） 

0.89 0.93 0.86 0.97 
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Figure 6: Questionnaire reliability test results 

Calculated from the data in the table, the average value of the correlation coefficient 
α of the questionnaire reliability is 0.91, indicating that the reliability value of the 
questionnaire is relatively high, and the survey content of the questionnaire is more real 
and reliable. 

5.Conclusions

Innovation is a new concept of social development and an inevitable requirement for
the development of IPE. Supply-side reform is one of the effective ways to promote the 
current social progress.  

With the help of supply-side reform theory, it is helpful to promote the development 
of the main body and supply mechanism of universities and further promoting the 
implementation of the physical and mental education and quality development of 
college students, thereby enhancing the actual effect of the IPE of the university, it 
provides reference and reference for the development and implementation of IPE. 

This article introduces Marxist thought and other theories, based on synergy theory, 
focusing on the growth status of college students, and focusing on the collaborative 
innovation of the supply-side reform of university IPE as the main research content. 
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