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Abstract. With the continuous development of the information age, data mining
technology is becoming more and more mature to meet the needs of people for a
large number of information processing. At present, the application of data mining
technology in finance, communication, transportation and other fields is more and
more, but the application in the field of education is relatively less. In view of
this situation, in the traditional analysis method, data mining algorithm is used to
analyze and study the related applications of pedagogy.
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1 Introduction

With the gradual maturity of tree database technology and the extensive application of
database management system on the Internet, a large number of explosive data have
been produced. However, these data are not well analyzed and mined, resulting in the
situation of “too much data but forgotten”. Therefore, in order to improve the utilization
rate of information, data mining technology emerges as the times require and is widely
used rapidly. Data mining is a process of extracting potentially useful information and
knowledge from a large number of, incomplete, noisy, fuzzy and random data. Here,
“data” refers to the collection of facts, records and the original information related to
things. “Knowledge” is a more abstract description of the contained information and the
process of analyzing a large amount of data, including data preparation, pattern search,
knowledge evaluation and repeated modification and refinement [1]. Mining process
requirements are extraordinary, that is to require a certain degree of intelligence and

automation.

2 Data Mining

Data mining algorithm is a set of calculation methods to create data mining model based
on data. The algorithm will first analyze the data proposed by researchers, and look up
specific types of models and trends, and then create models according to requirements.
The commonly used algorithms in research are association rule mining, decision tree
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algorithm and clustering mining algorithm. Association rule mining is to discover the
association and correlation existing in a large number of data sets, thus describing the
rules and patterns of some attributes appearing simultaneously in a thing. It is one of
the most mature main technologies in data mining. The most classic association rule
algorithm is Apriori algorithm.

Clustering mining is an important human learning behavior. It is a common phe-
nomenon in nature [2—4]. Aggregation analysis is a mathematical analysis method based
on this phenomenon. Its purpose is to divide a large number of data points into several
categories, so that the larger the gap between the data in each class, the better, the more
obvious, The data in different classes should be similar as far as possible. The smaller
the difference is, the better 15.6. Dense and sparse data can be found by clustering, so

as to find the global data distribution pattern and interesting relationship between data
attributes. The data mining process is shown in Fig. 1.

Data Data
Preprocessing selection

Data l

< Patterns
Integrated g
> ; Data ROl P Information
Sl <o ocessed Mining EvalJSuOR Knowledge

Database
Data warehouse

—

Y
8]

Data repository

J

Data cleaning

Data integration
Data normalization
Feature selection

Multi-dimensional data
summary

Pattern discovery
Association & correlation

Pattern evaluation
Pattern selection
Pattern interpretation
Pattern visualization

Classification
Clustering
Outlier analysis

Dimension reduction

Fig. 1. Data mining process

3 Evolution of Association Rules Mining Algorithm Based on Data
Mining Algorithm

The first algorithm of association rules, is the algorithm given by Agrawal and others
when they proposed the association rule model. The basic idea is to generate frequency
sets by scanning transaction database and count them. If the frequency sets in the previous
step appear in the current transaction being scanned, the items in the transaction will be
used to expand these itemsets to obtain new candidate sets [5, 6]. However, the major
defect of the algorithm is that too many small candidate sets are generated. After that,
cumulate and stratify, houstsma and others put forward an association rule algorithm
called Setm algorithm, which uses s a L statement to calculate frequency set. The basic
idea is to separate the generation and count of candidates, generate candidates by joi
operation in SQL, and then save candidate copies and generate T of events in linear
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structure_ This is a method to transform association rule mining into SQL statement
execution.

Suppose that s% of transactions in transaction database T contain xuy, then S% is
called the support degree of association rule X U Y, which is the ratio of the number of
transactions containing X and y to the number of all transactions, that is, the probability
value P(X U Y), which can be recorded as:

support(X UY) =P(X UY) = S% (1)

The confidence degree of X — Y is the ratio of the support degree including X and
y to the support degree containing x, i.e. the probability value P(Y|X ), which can be
recorded as:
support(X UY)

4 Application of Data Mining in Pedagogy

4.1 Data Electronization

In order to make data electronic, we should first build a suitable network platform,
which is divided into two processes. If we need to collect data, we need to build an
object-oriented network platform. In the research of College Students’ social system
and interpersonal relationship, the scale data is collected automatically on the web.
Firstly, the scale is converted into a web page written in assembly language, and then
the electronic version of the scale is connected with the table in the database by using
aspnet. In this way, only the subjects log in the designated website can complete the
scale on the Internet, and the data is directly stored in the database [7, 8]. The database
management system uses SQL Server 2000 - and the same method is used in the study
of Internet addiction and attention relationship bias.

If we analyze the existing data, we can skip the step of data collection and input
the data into the data processing software directly. In the research on the relationship
between youth and youth, a data warehouse was created to store the existing data, and
sgserver2000 was selected as the construction platform of the data warehouse. Since
there are not too many dimensions in the research of adolescent peer relationship and
the dimension hierarchy is not complex, in order to consider the query efficiency and
whether the user can easily understand, we decided to use star structure to create data
warehouse. The star structure of adolescent peer relationship research is shown in Fig. 2.

4.2 Data Mining Simulation Analysis

After transforming the data into the required electronic text format, simple data process-
ing is carried out. After eliminating some missing or obviously wrong data, data mining
can be carried out [9]. The common methods of data mining are association rule mining
decision tree algorithm and clustering mining algorithm. In this paper, association rule
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Fig. 2. Star structure of adolescent peer relationship research

mining algorithm is used to explain in detail. In the research of social network and inter-
personal relationship of university students, the subjects’ satisfaction with interpersonal
relationship is selected as an example to mine association rules.

The steps of association rule mining are as follows:

(1) Select data according to the target of association rule mining, select the attributes
shown in the above table, select the data through the following sq statement, and
connect JE n Xinx table and zongle table through student number. Will you be
satisfied with your relationship with your parents, whether you are satisfied with
your relationship with your parents, Zongjie b where a student number = B student
number.

(2) Save the selected data: first, insert the data selected in the first step into a table.
Sq statement is as follows: SERT into guanlianguizel select gender, whether you
are an only child, are you satisfied with your interpersonal relationship, with your
parents, with your partner, with your teacher, What kind of evaluation do you think
people who know you better will give to your interpersonal relationship.

(3) Construct a transaction database that satisfies the mining of association rules, add
an attribute item to the table guanlianguize ‘and assign a value to TEM through the
following sq statement. Note that the data mining mapping code of each attribute
is shown in the above table. New table socia_ guanlian_ 1 as the event database of
data mining, import item.

The results show that college students who have a high evaluation of their own inter-
personal relationship have higher satisfaction with their own interpersonal relationship
[10]. College students who have a low evaluation of their own interpersonal relationship
have lower satisfaction with their own interpersonal relationship. Students who pay less
attention to interpersonal relationship have lower satisfaction with interpersonal rela-
tionship. These data are related to each other, so we call on college students to pay
more attention to interpersonal relationship and interpersonal rules, which is conducive
to their early recognition of their shortcomings in interpersonal communication, so as
to lay a good foundation for entering the society and creating greater social value.

The simulation analysis is shown in Fig. 3 and Fig. 4.
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Fig. 4. Data mining simulation for teaching mode

5 Knowledge and Its Subject Attribute

5.1 Subject Attribute

Before discussing the knowledge of pedagogy, it is necessary for us to make a clear dis-
tinction between “subjects in the sense of academic research” and “subjects in the sense
of teaching subjects”. The “subject” mentioned in this paper is obviously not completely
different from what we say everyday, such as Chinese, nature, society and other subjects
in primary and secondary school curriculum [11, 12]. According to the explanation of
Dogan. M. in the International Encyclopedia of social and behavioral sciences, the term
“disc upline” refers to both the organizational units in various educational programs and
the organizational units in knowledge production, Discipline is basically synonymous
with academic classification or teaching subjects. For a long time, although there is lit-
tle clear demarcation between them in academic circles, “there must be differences in
the connotation of academic classification and teaching subjects.*. The “discipline in
teaching” should be called “teaching subject” in a strict sense, and its knowledge orga-
nization aims at promoting the development of teaching objects; while the “discipline
in academic research” produces and organizes knowledge in the sense of epistemology.
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“As a discipline in a research field, it does not have the meaning of knowledge transfer
as teaching.

5.2 Subject Premise

The “discipline” here is based on the emergence of science. “Discipline” is a branch
system of scientific knowledge with a fixed research object, while “science and disci-
pline are the relationship between the whole and the part”. Science is a branch of all
disciplines, and discipline is a branch of local disciplines [13—15]. We can say that since
the emergence of science, the classification of knowledge has been inextricably linked
with the division of disciplines. From ancient Greece to the middle ages, knowledge has
almost always been integrated into the “Virtue” and “wisdom” of philosophy. Aristo-
tle’s division of knowledge disciplines is only an attempt of theoretical systematization,
which is fundamentally different from what we call “disciplines” today. “With the atten-
tion to higher learning, philosophers began to classify knowledge, From the late Middle
Ages and the Renaissance, “when universities spread all over Europe, scholars wrote:
science has established its own palace. this process of science establishing its own door
to build its own house of knowledge, It is a process of knowledge differentiation, clas-
sification and reorganization, and the process of separation is based on the difference of
knowledge itself. It has internal connection with the classical teaching “seven arts”, but
it has important differences. “It is worth mentioning that the branches of knowledge in
the middle ages, twos and quadriviums, were named after the forks and crossroads in
Latin.

5.3 Science Curriculum

In the field of pedagogy, the types of knowledge are very complex, but in many cases,
we tend to simply think that the knowledge in the field of education is what we teach stu-
dents, and that these contents are also the knowledge of academic disciplines, but we lack
the understanding of the difference between the knowledge of teaching subjects and that
of academic disciplines, It pays little attention to the knowledge of pedagogy itself [16].
The literature search before writing this paper also found that a large number of litera-
tures about knowledge in the field of education mostly refer to the subject knowledge to
be taught to students, but the discussion about pedagogy itself is rare, and in many cases,
we often confuse “teaching content knowledge” with “subject knowledge”. Shulman
(L) and others call the subject knowledge as “pedagogic content knowledge”, Teaching
content knowledge represents the essence of content and teaching method. It exists in
the intersection of “content knowledge” and “Pedagogical Knowledge”. Learning con-
tent knowledge is a kind of special knowledge that distinguishes the understanding of
subject content from that of subject experts. We can regard this kind of teaching content
knowledge as teachers’ reorganization and limited and appropriate transformation of
relevant subject knowledge and its presentation form according to the logic of pedagogy
knowledge system, so as suitable for teaching. This is also an important knowledge rep-
resentation to distinguish “physics and physics research” as a middle school teaching
subject [17—-19]. As a teaching subject, we can organize part of the knowledge of physics
into a “physics” course, and we can also organize the knowledge of physics, chemistry
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and other subjects into a “science” course. This itself also shows that the logic of orga-
nizing knowledge of teaching subjects is different from that of “Chinese characters” in
the sense of learning.

6 The Subject Characteristics of Pedagogical Knowledge

6.1 The Formation and Development of Education Discipline

In the process of the formation and development of almost all disciplines including
mathematics, “differentiation” is a strategy used by disciplines to protect themselves
from invasion and self doubt. The establishment of the academic terminology system
of this discipline is often one of the results of the discourse practice of this discipline.
This process of differentiation is manifested in the division and strengthening of subject
boundaries by knowledge classification. In the process of discipline formation, in addi-
tion to the academic training and learning organization, the development of bibliography
also played a key role. Historically, bibliography played an important role in the efforts
of libraries, museums and archives to save the flood [20-22]. This effort was achieved
by sorting books, utensils and documents and making them known to the growing com-
munity. As shown in Fig. 5. Up to now, the bibliographic arrangement of the library still
has an extremely important influence on the classification of knowledge and subjects.
In a certain sense, we can say that the classification of knowledge by professional aca-
demic training and bibliography is an important force to promote the specialization or
differentiation of Chinese characters.
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I Professional Development
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Fig. 5. Development of education discipline

6.2 Subject Classification

The subject classification of knowledge is closely related to knowledge and the social
function of the subject producing such knowledge. “Every individual who performs a
certain social role is considered by his social circle to have or is confident that he has
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the necessary knowledge for normal role performance. Pedagogical knowledge is not
limited to and sufficient for educators. In other words, teachers must have the knowledge
of teaching phonetics, but not all teachers must have the knowledge of teaching phonetics
[23]. We can take it as a criterion to judge that a kind of knowledge is teaching knowledge.
The fundamental reason why a discipline can produce and exist independently is that
it can produce some unique knowledge to meet the needs of society. The existence
of teaching phonetics as an independent discipline indicates that there must be some
special knowledge only belonging to pedagogy. Therefore, we can establish another
criterion to judge the first knowledge of teaching, that is, only teaching is the discipline
that mainly produces and provides this kind of knowledge. As the exclusive product of
academic discourse practice of a discipline, the knowledge of the discipline is always
closely related to the theme of the discipline and serves the main social functions of the
discipline. This article can be used as the third criterion for us to determine whether a
certain knowledge is pedagogical knowledge.

6.3 Subject Theme of Pedagogy

The subject purport of pedagogy has not been clearly differentiated, which is one of
the important reasons why the subject characteristics of pedagogy knowledge are not
clear and prominent. The indistinct theme of pedagogy is related to the particularity of
pedagogy’s own development history. From the pedagogy, which is one of the subjects of
normal education and mainly focuses on classroom teaching, to the science of education,
which focuses on all kinds of social phenomena in the whole field of education, to
the comprehensive, holistic and independent pedagogy, which focuses on all kinds of
educational phenomena, The theme of pedagogy has been in subtle changes [24-26].
Anyway, the theme of pedagogy must be about educational phenomena rather than
other phenomena. Therefore, pedagogical knowledge must also be about educational
phenomena rather than political, economic, legal and other social phenomena. However,
it is still difficult for pedagogy to give a clear answer to this fundamental question.
However, although there is no clear standard answer in theory, we can clearly distinguish
education from experience. For example, when I pay for a shirt, the price of the shirt, the
design of the shirt, the idea of guiding me to eliminate my wife, and so on, are obviously
not educational phenomena.

7 Conclusion

With the continuous development of the information age, many researchers focus on
Pedagogy from different aspects and different fields. In this process, a large amount of
scientific data will be accumulated. Therefore, it is urgent to use computer means to
conduct systematic data integration, which is conducive to deeper analysis of the data.
The application of data mining technology in the field of pedagogy will have a broad
prospect and can be further promoted as the research direction of pedagogy in the future.
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