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Abstract. The Modern higher vocational education advocates the cultivation of
college students’ professional quality, so educational organizations pay great atten-
tion to the development of college students’ professional quality and hope to ana-
lyze it from the perspective of data. In view of this requirement, this paper carries
out research based on data mining technology, mainly introduces the basic con-
cept of data mining technology, and then establishes the technology application
system, and puts forward the application method of technology in the quality data
of technical college students in higher vocational colleges. Through the research,
combinedwith themethod in the system, the role of datamining technology can be
played to help analyze the data of college students’ professional literacy, under-
stand the development of their literacy, so as to adjust the training direction in
time, or make targeted decisions.
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1 Introduction

China’s higher vocational colleges are faced with some common problems in talent
training, such as focusing on professional construction, offering a large number of pro-
fessional courses, squeezing professional quality courses, only paying attention to the
training of students’ skills, while ignoring the training of students’ professional quality;
Even if there is training of students’ professional quality, it does not run through the
whole process of education and teaching, and the training content is divorced from the
needs of enterprises. In particular, when formulating talent training programs, the lack of
social surveys, especially the lack of industry and enterprise requirements for students’
professional quality, led to the lack of professional skills in the future work due to the
lack of professional quality.
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The education and cultivation of vocational and technical literacy runs through all
stages of life. For college students, strengthening the cultivation of vocational and tech-
nical literacy is the most important. Vocational and technical literacy education is to
cultivate college students’ ability to comprehensively utilize modern information. At
present, the vocational and technical literacy education in China’s colleges and univer-
sities is only limited to the narrow teaching scope of information technology application
such as the basic course of computer application and the course of document retrieval,
which is far from meeting the needs of college students to adapt to the development
of the information age. How to effectively improve college students’ professional and
technical literacy has become an urgent and important issue.

The standard of vocational and technical literacy is a guide to the cultivation of
vocational and technical literacy, which has a macro guiding significance for evaluat-
ing the individual’s vocational and technical literacy ability and guiding the practice
of vocational and technical literacy cultivation in colleges and universities. From the
perspective of foreign countries that have developed vocational and technical literacy
education well, they have formulated their own standards of vocational and technical
literacy according to the connotation of vocational and technical literacy. By comparing
the standard system of foreign vocational and technical literacy, Chinese universities
should formulate a set of scientific, rigorous and feasible vocational and technical lit-
eracy ability standards according to China’s national conditions and characteristics of
higher education.

Vocational and technical literacy is a comprehensive education. At present, China’s
colleges and universities have basically set up basic computer courses and document
retrieval courses. Computer application is the technical basis for information retrieval.
Colleges and universities should not only strengthen the teaching of computer theoret-
ical knowledge, but also strengthen the training of students’ computer practical ability.
Document retrieval course is a centralized and systematic learning method to improve
information retrieval skills. By taking the course of document retrieval, students can
not only systematically learn the basic principles of document information retrieval, but
also master the retrieval methods of various databases and skillfully use various retrieval
tools.

Vocational and technical literacy cannot be cultivated separately from other disci-
plines. To improve vocational and technical literacy, it is necessary to integrate informa-
tion technology education into each subject education, cultivate information awareness
in regular courses and teaching, and urge students to consciously develop the habit
of acquiring and using literature and information resources in the process of profes-
sional course learning, improve professional academic performance, master scientific
research methods, and improve the level of thesis writing. While learning and mastering
professional knowledge, students can also improve their level and ability of document
information retrieval.

The library is the document and information center of colleges and universities,
with orderly documents and complete retrieval system. In the library, students can not
only understand the book classification methods more intuitively, but also learn to use
computer retrieval tools through the digital system of the library to improve the level
of computer information retrieval and enhance their practical ability of information
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retrieval. Build a variety of multimedia network classrooms with complete functions,
encourage teachers to use multimedia and computer network teaching in teaching, pro-
vide students with a variety of information-based learning environment with pictures,
texts and sounds, enhance students’ understanding of knowledge and improve their infor-
mation awareness. Carrying out lectures on literature and information knowledge can
not only help college students have a deeper and more professional understanding of
literature, intelligence, knowledge and information, but also guide students to acquire
and master more extensive information through different ways and methods, so that
they can more clearly understand the importance of information resources for personal
growth and social development, and thus continuously enhance their strong demand for
information, Improve their professional and technical literacy.

At present, many higher vocational colleges have data analysis of technical college
students, the reason is that it is only through data analysis, to accurately know the college
students’ professional development situation, so that the targeted training education, but
the data abstraction, not only about the development of the college students’ professional
quality and large scale, type, manual mode to data analysis, the demands of higher voca-
tional colleges cannot be satisfied, and the development of quality education is forced to
stop. The emergence of datamining technology brings a development opportunity, which
can transform abstract literacy data into intuitive data, break through the limitations of
artificial ability, and quickly process data of huge magnitude and various types, and the
artificial only need to make judgments according to the results. Therefore, in order to
play the role of data mining technology and break through the current predicament, it is
necessary to play a relevant role.

2 Basic Concepts of Data Mining Technology

Data mining technology is a data processing technology, and its operation process is
divided into three steps, as shown in Fig. 1.

According to Fig. 1, data initialization can be divided into two steps: One is the data
collection, mainly from the data collected in accordance with the requirements of the
specific collection of related data, the basic principle is to extract all the characteristics
of the data in the data source, if a piece of data characteristics consistent with a particular
collection features, will be to collect, and summarized the collection of data to relevant
category contains specific collection object. In this way, the data collection is completed
and the automatic data classification is realized. Secondly, data integration, as the data
collection, each category contains specific collection object is to accumulate data, sowant
to combine the present demand in data application, confirm need specific collection the
data and information required of the category and the category, then these data extraction
process, in accordance with the focus on a particular logical model and implements a
data integration [1–3]. The integrated data will form a specific data model, which can be
used in machine learning, allowing the machine to identify the real things represented
by the data and provide support for subsequent work. Data cleaning, transformation
and loading are the three important links of data mining, among which data cleaning is
also known as “data preprocessing”. The main function of data cleaning is to remove
repeated, incomplete, or low-quality data with other problems in the data model, so



234 P. Liu and X. Guo

that the model can be purified, which is more conducive to the accuracy of mining
results. Data transformation is mainly to some non-quantitative, abstract data into the
quantitative data intuitively, facilitate machine understanding, data loading is the key
step in the data mining, loading way depends on the selection of data mining tools as a
result, the data mining technology includes many mining tools, only to make the right
choice, to get accurate results, common tools are shown in Table 1 [4].

Fig. 1. Operation flow of data mining technology

Data set establishment and output is to set the data results obtained after model
analysis and establish the corresponding data set. In this way, the data set can be analyzed
by special algorithm tools and the decision recommendations can be obtained. Then the
decision recommendations can be output to the outside for manual selection. Common
algorithms for dataset analysis are shown in Table 2.
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Table 1. Common data mining tools

Tool name Characteristics

Rule reasoning According to the rules of reasoning to get the result, the logic is relatively
fixed

Fuzzy sets Able to deal with fuzzy problems, flexible logic

Case reasoning Can carry on the reasoning analysis to the specific case, the logic is more
fixed

Table 2. Common data set analysis algorithms

Algorithms name Characteristics

Decision tree algorithm It can generate and compare relevant decisions to help people make
choices

Genetic algorithm The global optimal solution can be found

Rough set algorithm Able to deal with problems that cannot be characterized in data sets

3 Data Mining Technology Application System Design
and Application Method

3.1 System Design

Focusing on the data analysis needs of technical college students in higher vocational
colleges, this paper designed the application system of data mining technology, and the
overall framework of the system is shown in Fig. 2.

According to Fig. 2, the system first collects data from the data source, and all the
collected data will enter the database and be classified. Second in quality analysis of
classification of data in the database requirements by scheduling, form data set, and
then driven into the algorithm of neural network module, completed by algorithm, data
modeling, and analysis results are given, the results will go into the knowledge base,
on behalf of the system have the identification of university students quality data, and
carries on the analysis of capacity. Finally, the data model and decision results obtained
by the algorithm module will be displayed through the output layer. Combined with the
above discussion, this system can be roughly divided into three parts, respectively, data
acquisition, data analysis, data result output, each part of the design content is as follows.

3.1.1 Data Collection

First is the formation of the data source method, considering the characteristics of higher
vocational technical college students data, artificial cannot directly to collect the data, the
natural formation data source under human intervention, so online teaching platform, this
paper holds that higher vocational colleges can develop according to teaching principle to
transferwork related to the online environment, to cultivate college students’ professional
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Fig. 2. Overall framework of the system

quality, it also organizes college students to carry out a series of online learning activities,
so that the online activities of college students can automatically generate data, and the
data will be directly recorded by the online teaching platform to form a data source [5–7].
Therefore, the online teaching platform only needs to be connected with the collection
program of the system to directly complete the collection through the program.

Followed by the acquisition program design method of the program is mainly a
Java language programming implementation, itself of the structure is simpler, contains
the collection list created window, start-stop button two operation project, in which the
former is to make artificial created collection list, the list contains all the needed data
collected by the project, such as the teacher to the student quality index score results,
once the list is created, the representative program will enter the data source according
to the items in the list to search for data matching the characteristics of the item and
collect it [8]. The latter mainly provides the acquisition intervention conditions for the
manual, that is, if the manual wants to start the acquisition immediately, he can click the
start-stop button, and if he wants to stop the acquisition immediately, he can click the
start-stop button again, so that the loop can control the operation of the program.

In addition, through the data collection of all data will be saved to the database, the
realization of data integration, but for the sake of data quality, it is necessary to clean up
data in database integration of body, to clean up, generally can choose directly related
tools, this paper chose to heavy tools, standard format match removal tool, which can



Research on the Application of Data Mining Technology 237

solve the problem of data duplication, The latter removes all low-quality data that does
not conform to the standard format.

3.1.2 Data Analysis

The first is neural network, which has a variety of forms, currently more common are
feedforward type, feedback type, convolutional type of neural network, the three are
applicable to different conditions, so according to the technical college students in higher
vocational education literacy data analysis needs, this paper chooses the feedback type of
neural network. Feedback type neural network logic is the feature of again and again, but
contact intuitive data, the characteristics that feedback type neural network is suitable for
the higher vocational technical college students quality data analysis, namely the analysis
work for themost part havemutual influence relationship between factors, such as college
students work attitude will affect its working thoughts, and vice versa. Therefore, there
is an interactive relationship between the data, and multiple factors should be repeatedly
combined in the analysis, so the logic of feedforward neural network moving forward
does not meet the requirements [9, 10]. At the same time, the connection between these
factors is obvious, indicating that the data are at the same level without convolution, so
only the feedback neural network is applicable.

The second is algorithm module, the key point of its design is algorithm selection
and model creation. Algorithm selection, because of the higher vocational technical col-
lege students core idea is to extract the data characteristics of data analysis, the college
students’ personal characteristics related to literacy will feedback in the data, thus repre-
sents the features of the data related to quality of undergraduates, the feature extraction,
can be related to literacy for college students to judge, For example, if college students
are very active in learning attitude, the frequency and single time duration of college
students’ learning behaviors will be at a high level, indicating that the characteristics of
data can judge students’ personal literacy. According to this train of thought, this paper
chose the principal component analysis algorithm, this method is a statistical algorithm,
the principle is through the orthogonal transformation to the data set of a set of possi-
ble correlation between variables is converted to linear irrelevant, if the transformation
results, this group of variables is the main component of a data set that represents the
characteristics of this group of data, statistical results show that the algorithm can pass
the data, principal component analysis (PCA) was used to extract data from college
students’ literacy data sets. The algorithm of principal component analysis is shown in
Eq. (1).

Fp = a1i∗ZX 1 + a2i∗ZX 2 + ... + api∗ZXp (1)

where FP is the principal component of the data group, a1i, a2i… api is the eigen-
vector corresponding to the eigenvalue of covariance matrix, ZX1,ZX2…,ZXP is the
normalized value of the original variable.

Normalization of linear function. Perform linear transformation on the original data
to map the results to the range of [0,1], and realize the proportional scaling of the original
data. The normalization formula is as follows:

Xnorm = X − Xmin

Xmax − Xmin
(2)
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Normalization of zeromean. It willmap the original data to a distributionwith amean
of 0 and a standard deviation of 1. Specifically, assume the mean value of the original
features μ The standard deviation is σ Then the normalization formula is defined as:

z = x − μ

σ
(3)

The principal component represents the direction of the data that explains the max-
imum variance. The relationship between variance and information is that the greater
the variance carried by a line, the higher the dispersion of data points along the line, the
greater the dispersion along the line, and the more information it contains. Calculating
the eigenvalues of the covariance matrix is actually calculating the maximum variance,
and calculating its corresponding eigenvector is the best projection direction [11]. Cal-
culating the eigenvalues of the covariance matrix needs to be diagonalized. In order to
meet the requirements that the covariance between the changed indicators is 0 and the
index variance is as large as possible, it is required to solve the maximization problem,
which can be expressed as follows:

{
max

{
ωT�ω

}
s.t. ωTω = 1

(4)

D(x) = ωT�ω (5)

Sort the eigenvectors according to the order of the calculated eigenvalues. From high
to low, the principal components can be obtained according to the order of importance.

η =
√∑d

i=1λi
2∑n

i=1λi
2 (6)

Finally, knowledge base, which is also a kind of database in essence, is different
from the database of data sources. Because the quality data of technical college students
in higher vocational colleges is of huge magnitude and various kinds, the knowledge
data generated after analysis will increase geometrically, so the knowledge base needs to
meet the storage requirements of massive data [12]. In the face of this demand, although
ordinary database can through continuous expansion of the operation to achieve the
purpose, but this can lead to a huge cost, and with the passage of time, the cost will be
rising, so this article chose itself unlimited data storage capacity, and increase operating
cost low cloud database as a repository for use (although cloud database itself data
capacity is infinite, However, due to data security concerns, the capacity needs to be
limited in practical applications. Therefore, capacity expansion is also required.

3.1.3 Output Data Result

Through data analysis, a data model representing college students’ literacy will be gen-
erated in the knowledge base, and the data model will be analyzed to draw conclusions or
decisions. These results must be presented to the human, otherwise they have no mean-
ing. In order to achieve this, this paper chooses the wireless communication network
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technology and I/O communication interface, and establishes a wireless communication
channel between the system and the artificial end device, which can output the data
results to the artificial end under the support of the network environment [13]. It is worth
mentioning that the default state of the wireless communication channel is closed, only
the administrator in the case of their own needs to open the operation, it can carry out
data output, on the one hand, to ensure data security, on the other hand, to make the
system better cooperate with manual work.

3.2 Application Methods

Higher vocational technical college students through the above design, data analysis,
the application of data mining technology in the method can be divided into three steps:
first, with the help of the online education platform to generate data source, rely on
access to relevant data acquisition program, data acquisition during artificial to literacy
listing design work, and through the related tools for data cleaning and transformation;
Second, the data in the database is imported into the data analysis module of the system,
and the results of machine learning and analysis are output to its own equipment after
completion [14]. Third, judging the quality of college students according to the results,
and combining subjective experience and systematic suggestions to make decisions.
Participation system reality some college students practice project is low, for example,
data is characterized by less responsible for the work tasks, completion of tasks, work
task quality is low, less so after analysis thinks that the college students’ professional
attitudes negative literacy problems, and presents “incentive” and “supervision” two
policy recommendations, the teacher may choose from the perspective of professional
education, And design a detailed education plan, thus targeted education [15].

4 Construction Scheme of Big Data Analysis Platform
for Vocational Education

Build a large vocational and technical literacy data analysis platform, extract massive
vocational and technical literacy data from other application platforms of the school for
management, integration, analysis and utilization, find potential problems and valuable
laws from it, and display them in a visual way, which can provide scientific decision-
making support for the school management and meet the personalized needs of teachers,
instructors and students, So as to improve the quality of information service in our school.

1. Construction objectives
(1) Realize the sharing and exchange of professional and technical literacy data.

Integrate and integrate the vocational and technical literacy data of various appli-
cation systems of the school, so that various kinds of vocational and techni-
cal literacy data with different sources and types can be used with each other,
enrich the sources of vocational and technical literacy data, break the information
island between systems, and realize the sharing and application of vocational and
technical literacy data [16].



240 P. Liu and X. Guo

(2) Collection and storage of data onmajor vocational and technical literacy. Develop
the adaptation interface of vocational and technical literacy data, connectwith var-
ious application systems in the school to obtain various heterogeneous vocational
and technical literacy data, and use the framework and system of the mainstream
of vocational and technical literacy data to uniformly store the vocational and
technical literacy data, laying a solid foundation for the mining and analysis of
vocational and technical literacy data.

A. Professional and technical literacy data extraction: for various types of profes-
sional and technical literacy data that need to be collected by the large professional and
technical literacy data analysis platform, the adaptive interface shall be developed respec-
tively [17]. For the existing information system, the corresponding interface module is
developed to connect with each information system, and the system that can not realize
the data sharing interface of vocational and technical literacy can collect the data of
vocational and technical literacy through ETL tools, support various types of vocational
and technical literacy databases, such as SQLSERVER, ORACLE, ACCESS and other
school system vocational and technical literacy databases, and clean and convert the data
of vocational and technical literacy according to the corresponding specifications, So
as to realize the unified storage and management of professional and technical literacy
data. For other vocational and technical literacy data, it is necessary to implement the
relevant interface according to the situation of vocational and technical literacy data, and
use the corresponding interface to obtain the relevant vocational and technical literacy
data information, so as to complete the extraction of vocational and technical literacy
data [18]. B. Pretreatment of vocational and technical literacy data: in order to make
the MAPREDUCE algorithm of the big vocational and technical literacy data analysis
platform more convenient to process the vocational and technical literacy data, and to
make the storage mechanism of the vocational and technical literacy data more scalable
and fault-tolerant, it is necessary to combine the data through vocational and technical
literacy according to the corresponding relevance, and convert the data into text format,
and store it as a file. C. Storage of vocational and technical literacy data [19]: In order to
improve the scalability and fault-tolerance of the data storage of vocational and technical
literacy, the HDFS file system of Hadoop, the mainstream large vocational and technical
literacy data framework, is used to store all kinds of vocational and technical literacy
data of the school in a unified textual manner, and the vocational and technical literacy
data is stored according to the corresponding rules, so as to realize the daily storage of
a complete set of vocational and technical literacy data file sets, Form a data warehouse
of professional and technical literacy. (3) The analysis and display of professional and
technical literacy data is the core business layer. Through the professional and technical
literacy data reporting tool, we can develop diverse and targeted professional and techni-
cal literacy data reports according to needs. The professional and technical literacy data
analysis system based on Hadoop’s MapReduce programming model is used to process
the stored professional and technical literacy data, run the algorithm and convert the
results, save the results as report files, and form a daily report file set [20]. The report
presentation system displays the generated report file in a visual way.
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5 Conclusion

In conclusion, the data mining technology can meet the demand of higher vocational
technical college students quality data analysis, break the education work, more intuitive
and accurate data analysis results at the same time, eliminate a lot of fuzzy problems
existing in the previous work, can give teachers literacy education work to provide a
more clear direction, but also to teachers’ professional play, More effective cultivation
of college students’ professional quality.
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