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SUMMARY: In order to explore the reconstruction and practical path of the course content 

and system of "Automatic Control Principles" in private undergraduate colleges under the 

guidance of new engineering demands, this paper proposes an improved Apriori algorithm for 

the course content and system management decision model of "Automatic Control Principles". 

Firstly, establish an evaluation system for the course "Principles of Automatic Control" in 

private undergraduate colleges based on teaching tasks and achievements, which includes both 

clear and quantifiable indicators as well as subjective evaluations. Secondly, the AHP method 

using a hierarchical model is used to calculate subjective weights, and the comprehensive 

weights obtained based on the combination weighting method are used to improve the 

traditional Apriori algorithm. The weighted Apriori algorithm is proposed to mine and analyze 

the association rules of the reconstruction and practical management decision-making of the 

course content and system of "Automatic Control Principles" in private undergraduate colleges. 

Finally, through case analysis, the effectiveness of the proposed association rule model in 

evaluating the content and system of the course "Principles of Automatic Control" in private 

undergraduate colleges was verified, which has guiding significance for the management and 

decision-making of the course "Principles of Automatic Control" in private undergraduate 

colleges. 
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1 Introduction 

The "New Engineering" requires engineering graduates to have strong engineering practical 

and innovative abilities. Universities are reforming their education and teaching in response to 

this training concept, with a particular emphasis on rebuilding the professional course 

knowledge system [1, 2]. Principles of Automatic Control "is a core foundational course 

required for majors in Electrical Engineering and Automation, Electronic Information Science 

and Technology, and Mechanical Design, Manufacturing, and Automation. It requires teachers 

to organize various knowledge points from a macro perspective and form a complete and three-

dimensional knowledge system. It is necessary for students to guide practice through the 

complete theoretical knowledge they have learned, and at the same time, to have a deeper 

understanding of theoretical knowledge in the practical process, which can achieve the expected 
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teaching effect well [3]. Constructing a three-dimensional knowledge system is essential for 

the teaching of automatic control principles course. 

The 'new' of new engineering disciplines is an innovation in concepts, models, and practices 

that differs from traditional higher education. The reform of the new engineering disciplines is 

aimed at adapting to the new situation in China's economic and social development, industrial 

restructuring, technological innovation, international competition, and other fields. It is to meet 

the new needs of the educated population for higher-level self-development and self-

improvement, and to support the new mission of "cultivating morality and talent" in China's 

higher education in the new era, as well as the new task of comprehensive development of 

"morality, intelligence, physical fitness, aesthetics, and labor". From the perspective of serving 

the country, society, and the people, when we re-examine the issue of the construction of new 

engineering disciplines, we will find that the so-called new engineering automation major does 

not simply refer to the establishment of certain new majors, but rather a comprehensive reform 

of China's engineering discipline construction and engineering education model. This means 

that all engineering disciplines, whether old or new, need to carry out new engineering reforms 

[4]. Considering the rapid development of China's social economy in the past 40 years, the 

rapid adjustment of industrial structure, the explosive growth of emerging technology industries, 

and the increasingly severe international competition in the industrial field, automation major, 

as one of the most fundamental, extensive, and traditional engineering majors supporting 

China's industrialization process, particularly requires comprehensive, systematic, 

breakthrough, and even disruptive new engineering reforms. The new generation of artificial 

intelligence technology wave objectively provides unprecedented opportunities and impetus for 

the knowledge system transformation and application technology innovation of automation 

major. 

However, the new engineering reform that combines artificial intelligence and automation 

is different from the general "intelligence+X" reform model. In the conventional 

"Intelligent+X" type of new engineering automation majors, X is generally a major with 

obvious industry backgrounds such as machinery, materials, energy, construction, and 

automobiles [5]. Its new engineering reform mode is to use new technologies of artificial 

intelligence to solve industry problems or lead industry innovation, which is a combination of 

"methods" and "problems". This combination mode is not unfamiliar to most engineering 

majors. The last time this method was used for professional construction, the corresponding 

"intelligent" position was "automation", such as mechanical automation, electrical automation, 

chemical automation, etc. From this comparison, it can be seen that automation is essentially 

similar to artificial intelligence, both being universal methods for solving problems. Today's 

new generation of artificial intelligence is more like an upgraded version of automation with a 

wider range of applications, stronger driving force, and stronger innovation. This means that 

the combination of artificial intelligence and automation will involve the integration and 

evolution of knowledge systems at a deeper level, the substitution and transformation of 

technological methods in more fields, and the application and innovation of engineering 

practices on a larger scale. This also makes the construction of AI driven automation in new 

engineering disciplines a more challenging and valuable research topic. 

This article will combine the exploration and practice of the new engineering reform in the 

automation major, and discuss, analyze, and explore the theory, methods, and practices of the 

course construction of "Automatic Control Principles" in the automation major of the new 

engineering major from the aspects of problem analysis, construction ideas, key measures, and 

application cases. The aim is to provide useful references for the continuous promotion and 

innovation of the new engineering automation major reform in China. 
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2 Related research 

In recent years, the rapid development of data storage technology has enabled researchers to 

collect more data and greatly improve their ability to collect data. But people did not make good 

use of this data, thus failing to discover potential valuable information. With the development 

of advanced science and technology, researchers in various fields have begun to pay attention 

to potentially valuable massive data information to promote the development of this field. 

Researchers in the field of education are also paying more attention to the use of advanced 

technologies in educational research, which can be helpful for student learning and the 

management of educational administrators. In the field of new engineering, since the beginning 

of researching educational data, researchers have often used students' grades to evaluate their 

abilities and teaching effectiveness, ignoring the essence of the course "Principles of Automatic 

Control" and students' learning behavior, resulting in unsatisfactory evaluation results. 

Therefore, research in this field is becoming increasingly important. However, currently many 

studies focus on simple statistics of course evaluation data and student grades, while there is 

little research on in-depth analysis of course evaluation data and student online learning 

behavior data for "Principles of Automatic Control". 

In foreign countries, research on data-driven approaches began in the 1960s. In recent years, 

with the development of advanced science and technology, researchers in various fields have 

begun to use relevant field data to mine potential valuable information, promoting the progress 

and development of the field. More and more researchers are becoming interested in data in the 

field of education. For example, reference [6] provides a detailed description of relevant 

research on using data mining techniques to predict student performance. Reference [7] points 

out that not only academic performance has an impact on research ability, but also students' 

personality traits have a significant influence on their research ability. Reference [8] uses data-

driven techniques to study student performance. Through extensive research abroad, advanced 

data mining methods are combined with educational data to promote the development of 

universities. Compared with foreign countries, China's higher education institutions started 

relatively late in the field of educational research and invested relatively little. However, with 

the increasing emphasis on higher education by the government and relevant education 

departments, more support has been given to research projects in the field of education. In 

recent years, many fields have introduced technologies such as machine learning, data mining, 

and artificial intelligence. Although machine learning technology and artificial intelligence 

have been applied in many fields, their development in the field of education has been slow, 

mainly due to different requirements for the application of educational data in various 

universities. Despite this, many researchers have analyzed and studied educational data 

according to different needs, and have made significant progress. Domestic scholars often use 

machine learning algorithms such as decision tree and naive Bayes when analyzing educational 

data, and have achieved good results. For example, reference [9] improved the frequent itemset 

generation of Apriori algorithm through views, analyzed teaching evaluation data, and found 

that education, professional title, and teaching experience affect course quality. Reference [10] 

analyzed teaching evaluation data using outlier detection algorithms to verify the feasibility of 

outlier detection algorithms in educational data research. Reference [11] filtered the strong rules 

generated by the Apriori algorithm by adding interest level, and analyzed the scores of different 

courses using the improved Apriori algorithm. It was found that there was a certain correlation 

between each course. Reference [12] analyzed the data of over 1000 students and 20 courses in 

its institution by constructing a data warehouse, and used decision tree algorithm to analyze 

which factors are related to students' grades. A relatively accurate analysis showed that factors 

such as course type and major have a significant impact on academic performance. Reference 
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[13] analyzed the academic performance of college students by establishing a data warehouse 

and found that there is a certain relationship between teaching effectiveness and the gender of 

teachers and students. When the gender of teachers and students is the same, most students have 

better grades. Reference [14] conducted mining, analysis, and research on the academic 

performance of college students. Through the overall distribution characteristics of grades, a 

preliminary understanding of grade data was obtained, and comprehensive influencing factors 

were identified. Based on decision trees, the main factors affecting college students' grades 

were analyzed. Reference [15] analyzed computer proficiency test scores by using Apriori 

algorithm and decision tree to establish a model, and used data from different years as training 

and testing sets. Finally, the results were compared with the actual results. The conclusion 

indicates that this method can effectively assist candidates in learning and identifying weak 

areas. Reference [16] analyzed the influencing factors of teaching evaluation results using the 

Apriori algorithm. In response to the high cost and large candidate item set of the Apriori 

algorithm, an improved ACM algorithm was used for analysis, further improving the efficiency 

of the algorithm. Reference [17] established an English score prediction model using the Naive 

Bayes algorithm, and trained the model using English CET-4 exam data from a certain school 

in different years as the training and testing sets. The results showed that this classification 

model had good performance. Reference [18] collected exam data from the past five years and 

analyzed it using the Apriori algorithm to study the reasons for the influence of international 

students learning Chinese. It was found that the prerequisite for learning Chinese well is to 

practice listening well. 

Through studying the above literature, it can be seen that at present, the mining of higher 

education data mainly focuses on student grades, subject types, and teaching staff, neglecting 

the most important course essence in higher education. In most research, traditional machine 

learning algorithms are mainly used for mining, and many researchers have made certain 

improvements to the mining algorithms. Based on the data used in the mining process, most of 

the mining data comes from teacher and student data over the years, which cannot timely reflect 

the problems existing in the current course of "Principles of Automatic Control" and the actual 

learning situation of students at present. 

3 Evaluation system 

The construction of the new engineering automation major is a systematic teaching reform 

jointly promoted by teaching management units, professional construction organizations, and 

course teaching teams. Among them, the organization for the construction of automation majors 

(usually professional departments) is mainly responsible for the construction of the curriculum 

system; The teaching team is mainly responsible for the construction of course resources. These 

two tasks have a certain specificity, with significant differences between different majors, 

courses, and teams [19]. The teaching management unit of the course "Principles of Automatic 

Control" (usually a two-level teaching management organization at the school and college 

levels) is mainly responsible for organizing division of labor, resource allocation, and 

evaluation feedback. Its reform measures have certain universality and reference significance. 

Therefore, this section mainly discusses some typical reform measures that can be adopted by 

the teaching management unit of the course "Principles of Automatic Control". 

3.1 Organizational division of labor 

The organizational structure of the construction of the new engineering automation major is 

designed around three elements: subject, division of labor, and relationship. At the college level, 
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the teaching management organization is the main body, and the college teaching guidance 

committee and teaching supervision group are established. The former is responsible for 

providing guidance based on the college's teaching management proposals, while the latter 

conducts quality evaluations based on teaching tasks; The automation department level is 

composed of professional construction working groups and professional teaching guidance 

committees established by professional departments. The former is responsible for the 

management and specific affairs of automation professional teaching and professional 

construction, while the latter is responsible for providing guiding opinions on automation 

professional teaching plans; The automation professional teaching team is responsible for the 

implementation of specific teaching activities and the construction of teaching resources, and 

is accountable to the automation professional construction working group, under the 

supervision of the college supervision group. From the college to the automation major 

department, then to the automation major construction working group, and finally to the 

teaching team, a top-down teaching organization and management backbone is formed. How to 

improve the organizational management efficiency between the upper and lower levels of the 

backbone is the biggest challenge faced by this organizational structure. Suggestion [20]: (1) 

Adopt a unified appointment mechanism of responsibility and rights between the college and 

the automation department; (2) Adopting a project approval system between the automation 

department and the working group; (3) In the construction work group and teaching team of the 

automation major, the main body is the overall allocation of teaching tasks, and the evaluation 

and resource allocation rights are coordinated for flexible control. 

3.2 Resource Allocation 

Most of the work in the construction of the new engineering automation major belongs to 

incremental tasks, including the increase in workload of full-time teachers, the increase in 

resource investment, and the increase in organizational management costs. Therefore, there 

must be corresponding allocation of new resources to fully ensure the quality of the construction 

of the new engineering automation major. The resource allocation for the construction of the 

new engineering automation major mainly considers two aspects: resource acquisition and 

resource allocation. The main channels for obtaining external resources include tuition 

increment, school enterprise cooperation, joint education, government special projects, etc. The 

difficulty of obtaining the external resources mentioned above is high, and the increment is 

limited [21]. It is a relatively effective resource strategy to bind the construction of the new 

engineering automation major with landmark achievements such as the Strong Foundation Plan, 

Top notch Innovation Bases, National First Class Majors, Engineering Education Certification, 

Featured Majors, and International Education, in order to strive for internal resource allocation. 

However, in most cases, the increase in resources mentioned above is unpredictable and 

unsustainable. Therefore, the main resource allocation for the construction of the new 

engineering automation major comes from the reform of the resource redistribution mechanism 

within the college. The types of resources mainly include human resources, financial resources, 

and spatial resources, and the reform measures for allocation mechanisms mainly include two 

types [22]: coordinated and guided. The coordinated reform mainly optimizes and allocates 

existing resources directly through colleges and various professional departments, including 

teaching task allocation, space allocation, and fund allocation. Among them, fund allocation 

includes daily operating funds, basic education condition improvement funds, discipline 

construction funds, and other related special funds; Guiding reform measures mainly use certain 

scarce resources and evaluation feedback mechanisms as leverage to leverage other resource 

inputs, such as [23]: (1) using funding resources to guide human resource investment in the 

form of curriculum, textbooks, and other internal teaching reform projects; (2) Based on the 
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allocation of scarce spatial resources, guide the investment of research equipment funds in the 

construction of teaching and experimental platforms; (3) By adjusting the conditions for 

professional title evaluation and performance assessment, we aim to attract additional resources 

and funding to invest in the construction of new engineering disciplines. 

3.3 Evaluation Feedback 

Whether it is organizational division of labor or resource allocation, the core of the construction 

of the new engineering automation discipline is ultimately the teachers. Only by fully 

mobilizing the enthusiasm of teachers, regulating their teaching behavior, and guiding their 

energy investment can we effectively promote the reform of the new engineering discipline. 

The above work relies on the comprehensive and systematic reform of teaching evaluation and 

feedback mechanisms, and the specific evaluation and feedback system architecture is shown 

in Figure 1. This evaluation system is mainly aimed at teaching tasks and achievements in the 

field of automation, including teaching workload, construction tasks, teaching achievements, 

and teaching quality evaluation. It covers various aspects of work such as individuals, courses, 

textbooks, experiments, and professional construction. In form, it includes both clear and 

quantifiable indicators as well as subjective evaluations. The evaluation results need to be 

combined with the feedback system, using feedback channels such as performance evaluation, 

employment period evaluation, professional title evaluation, and resource allocation to create 

pressure and motivation for teachers to carry out high-quality teaching work through minimum 

class requirements, teaching GPA and teaching quality evaluation, teaching achievement 

evaluation, resource allocation, and project support. 

Minimum hours requirement

Teaching GPA coefficient

Teaching Achievement GPA

Minimum hours requirement

Teaching Achievement GPA

Minimum hours requirement

Ranking of Teaching Quality

Proportion of teaching achievements

Experimental space ratio

Teacher supplementary quota

Teaching resource project proposal

Professional construction project 

approval

Performance evaluation

Feedback system

Evaluation system

Appointment assessment

Professional title evaluation and 

appointment

Resource allocation

 

Figure 1: Evaluation Feedback System Architecture 
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4 Determination of indicator weights and mining of 

association rules 

In the process of using the course content and system evaluation model of "Principles of 

Automatic Control", the weight of each evaluation index has a direct impact on the accuracy of 

the association rules of quality risk factors in the construction of automation professional 

disciplines [24]. The Analytic Hierarchy Process is a subjective weighting method, and the 

determined weights are easily influenced by personal preferences and insights, resulting in 

inaccurate and unscientific results; Although the objective weighting method uses mathematical 

calculation methods to calculate weight values, it cannot fully reflect the authenticity of weight 

calculation results due to the randomness of statistical data and limitations of calculation 

methods. In order to avoid the above-mentioned problems, this article adopts a combination 

weighting method that combines subjective and objective factors to determine the 

comprehensive weight of indicators, making the weight values of quality risk factors in the 

construction of automation disciplines more reasonable. 

4.1 Analytic Hierarchy Process 

Analytic Hierarchy Process (AHP) is an application network system theory and multi-objective 

comprehensive evaluation method proposed by American operations researcher Sati in the early 

1970s. It is a systematic analysis method that combines qualitative and quantitative analysis. 

This method divides a complex problem into several layers, each layer containing several 

factors. After in-depth analysis of the complex nature of things and related influencing factors, 

a clear hierarchical structure diagram is drawn. Then, a judgment matrix is established for each 

factor one by one. By calculating the eigenvalues and eigenvectors of the judgment matrix, the 

weights of different factors are obtained. Based on the size of the weight values, the evaluation 

results are selected and the best solution is chosen. The structure of the Analytic Hierarchy 

Process model is shown in Figure 2. 

O

A B C D E

P1 P2 P3

Top level

Middle 

layer

Bottom 

layer
 

Figure 2: Analytic Hierarchy Process Model 

The Analytic Hierarchy Process (AHP) has a clear train of thought, which enables logical, 

mathematical, and modeling thinking. It combines qualitative and quantitative methods, quickly 

and accurately identifies the key issues, and ranks the weights of influencing factors at each 

level. Suitable for decision analysis of complex problems with multiple criteria and objectives, 
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especially for scheme evaluation and decision-making. Due to its ability to combine qualitative 

and quantitative analysis, it has quickly been widely applied in many fields such as engineering, 

economics, energy, planning, safety, and more. The disadvantage is that there is a high degree 

of subjectivity, with empirical factors accounting for a large proportion, making it difficult to 

exclude personal factors of decision makers and convincing. Therefore, it is difficult to apply it 

to high-precision problem decision-making and evaluation. 

The AHP method is relatively mature and widely used in both theory and application among 

various subjective weighting methods. The specific steps are as follows. 

Step 1: Build a hierarchical analysis structure model. On the basis of a full understanding 

of the existing problems, establish a hierarchy, determine the research scope and influencing 

factors, clarify the logical hierarchical relationship of each factor, and establish an appropriate 

hierarchy. Depending on the specific situation, it can be divided into target layer (top layer), 

criterion layer (middle layer), scheme layer (bottom layer), etc. 

The specific steps are to first conduct problem analysis, determine research objectives, and 

use them as target layer elements. Generally speaking, the research objective is unique; Identify 

various criteria that affect the goal, clarify their logical relationships, and use them as the criteria 

layer. Finally, find various measures for solving the problem and use them as the solution layer. 

Step 2: Construct a judgment matrix. The contribution values of each factor to the previous 

layer are different. For example, the impact of each factor in the criterion layer on the target 

layer is different, and the impact of each factor in the scheme layer on the criterion layer is also 

different. Therefore, it is necessary to compare them pairwise and construct a judgment matrix 

based on the scale of contribution values. It is the fundamental basis for making decisions. The 

scale of importance can be evaluated using expert evaluation methods. 

Step 3: Check the consistency of the judgment matrix. Generally, there are many judgment 

objects, and it is difficult to ensure that the constructed judgment matrix is completely 

consistent. The method of measuring pairwise consistency is to calculate the consistency index. 

Only when the calculated consistency index is verified to be qualified can the comprehensive 

calculation of AHP continue. 

Step 4: Determine the best solution. Determine the overall ranking of each influencing 

factor in the selected evaluation index system, that is, calculate the weight of the relative 

importance of all elements at the same level to the previous level. This process is carried out 

layer by layer from the target level to the scheme level, and the importance of each influencing 

factor is determined by its weight. 

4.2 Determining indicator weights based on variable weight theory 

The variable weight comprehensive evaluation method is a comprehensive decision-making 

approach proposed by WANG in 1990. This method can more objectively determine the weight 

of indicators, reduce the influence of subjective factors, and avoid the problem of "state 

imbalance" when calculating constant weight indicators. This article cites the variable weight 

comprehensive evaluation method from reference [25], which introduces a local penalty 

incentive variable weight function based on the variable weight theory. The formula for variable 

weight is as follows: 

 
 
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where, 0

iw  is the constant weight calculated by the AHP method, 1

iw  is the variable weight, 

and  iS x  is the penalty incentive variable weight function. 
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where, 0 1 20 1,0 1d d d            ;   is the punishment level,   is the incentive level; 

0d , 1d , and 2d  are evaluation strategies; C is the adjustment coefficient; ix  is the evaluation 

value for the i-th indicator. 

The calculation formula for the comprehensive weight iw  of each indicator is as follows: 

 
0 1(1 )i i iw w w     (3) 

where, ε is the compromise coefficient. The larger the ε, the greater the impact of the weight 

values determined by the Analytic Hierarchy Process on the comprehensive weights; On the 

contrary, the weight values determined by the theory of variable weights have a greater impact 

on the overall weight. To make the results more balanced, we take ε=0.5 here. 

4.3 Association Rule Mining 

Assuming a database is D, and the set of all data in D is denoted as  1 2, , , kItem I I I , the 

association rule mining process includes two steps [26]: (1) finding frequent itemsets. Scan 

database D and calculate the support frequency corresponding to each transaction. When the 

frequency of a certain itemset reaches a certain level, it is called a frequent itemset. (2) Mining 

association rules. The itemsets iI  and sI  are any combination of all transactions, and the 

association rules are usually referred to as i sI I . There are three important indicators for 

evaluating the strength of association rules, namely support (Wsup), confidence (Wconf), and 

improvement (Wlft). The higher the support and confidence, the stronger the rule; The higher 

the degree of improvement value, the more effective the rule provides. The Apriori algorithm 

is the most widely used association rule mining algorithm, which uses a layer by layer iterative 

approach to search for frequent itemsets and mine association rules. Usually, the algorithm 

needs to be implemented through the following process: (1) connection, with the aim of finding 

the maximum frequent itemset; (2) Pruning aims to narrow down the search space of the 

candidate item set kC ; (3) Generate strong association rules. 

The traditional Apriori algorithm uses the same level of support when conducting data 

mining, assuming that the risk factors in the database are independent of each other and have 

no difference in importance. However, in reality, there is a distinction between primary and 

secondary risk factors [27]. The traditional Apriori algorithm can only obtain association results 

by scanning high-frequency risk factors in the database, making it difficult to reflect the impact 

of low-frequency but highly important risk factors on association rules. To this end, weight data 

is introduced to improve the support degree to weighted support degree, and to mine the 

association rules of quality risk in the construction of automation professional disciplines. 

The weighting methods for Apriori algorithm support are mainly divided into three types: 
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horizontal weighting, vertical weighting, and mixed weighting. Where, Horizontal weighted 

association rules reflect the importance of different risk factors to a project by setting 

differentiated weights for them. The purpose of this study is to explore the association rules 

between risk factors with different weights, therefore, a horizontal weighting method is adopted 

to improve the support degree. The comprehensive weight is the result obtained by weighting 

the subjective and objective weights, and the data is more scientific and in line with the actual 

situation. The weighted support formula is as follows [28, 29]: 

  1 2( ) max , , , ( )nWsuph X w w w Wsup X   (4) 

where, X is the itemset,  1 2max , , , nw w w  is the term with the highest horizontal weight for X, 

and ( )Wsup X  is the support for X. 

The improved algorithm is the same as the traditional Apriori algorithm, which is 

implemented in two steps: connection and pruning. The definition of horizontal weighting 

makes the pruning step slightly different from the traditional algorithm, and can only be judged 

by the unique horizontal weighted support degree. 

5 Experimental analysis 

5.1 Dataset Collection and Cleaning 

At present, the main way to collect evaluation data for the course "Principles of Automatic 

Control" in the automation major is through questionnaire surveys. Traditional paper survey 

questionnaires waste manpower and resources, and the collection and statistics of survey 

questionnaires are difficult. In response to these shortcomings, the data used in this chapter will 

be obtained through a questionnaire survey system to obtain evaluation data for the course 

"Principles of Automatic Control". The obtained data inevitably has some missing and 

subjective issues. Before analysis, it is necessary to first organize and delete dirty data and other 

preprocessing work to ensure the accuracy of data analysis conclusions and predictions. 

The 417 pieces of data used for analysis were collected from a questionnaire survey of 

undergraduate students in the course of "Principles of Automatic Control" at a certain university, 

targeting four groups of people: students, teachers, peer experts, and teaching supervision 

groups. They were collected through a course evaluation questionnaire survey system designed 

with course evaluation indicators, and the data structure is shown in Table 1. After integration, 

each record includes 12 attributes from four dimensions: teaching team, teaching content, 

teaching resources, teaching methods and means. 
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Table 1: Data Structure 

Field name meaning 
Data 

type 
Length 

id ID varchar 64 

type Course Type int 1 

leader_lecturer Course leader and main lecturer varchar 1 

structure_quality Teaching team structure and overall quality varchar 1 

reform_research Teaching Reform and Research varchar 1 

course_content Course content varchar 1 

design instructional design varchar 1 

practice Course Practice varchar 1 

materials Textbooks and related materials varchar 1 

environment Practical teaching conditions varchar 1 

net_resource Online teaching resources varchar 1 

teaching_idea Teaching Philosophy varchar 1 

teaching_methods 
The use and effectiveness of multiple 

teaching methods 
varchar 1 

information_technology Application of Information Technology varchar 1 

 

When using the questionnaire survey system to obtain raw data, due to extreme human 

intervention situations such as all positive evaluations or all negative evaluations, the relevant 

data has been excluded. During the data collection process using the questionnaire survey 

system, some indicators were not successfully collected due to the comprehensive influence of 

the system's own characteristics and human operations. Considering the size and completeness 

of the dataset, it is not appropriate to directly delete these missing data items. After in-depth 

analysis, it was found that the presentation frequency of some options exceeded 50% of the 

total sample size. Based on this, this chapter has decided to use pattern filling to handle missing 

data. After completing data processing, the final number of records was determined to be 408, 

accounting for 97.54% of the total sample data. 

The Apriori algorithm typically focuses on one-dimensional attribute value data. From 

another perspective, the representation of attribute values in such data can be simply understood 

as only involving the presence or absence of a certain element a. However, in real-world 

scenarios, data generally presents multidimensional features, making it difficult for Apriori 

algorithm to be directly applied to association rule mining. Based on the national quality course 

evaluation standards and the specific needs of educational reform, a first level evaluation index 

system has been carefully constructed for the "Automatic Control Principles" course in the 

automation major, which covers key aspects such as teaching team, teaching content, and 

teaching conditions. In order to present the connotation of primary indicators in a more 

systematic and detailed manner, it is necessary to further refine the design of secondary 

indicators within the framework of primary indicators. Specifically, these secondary indicators 

cover the relevant situation of the person in charge and lecturer of the "Automatic Control 

Principles" course in the automation major, the composition structure and overall literacy level 

of the teaching team, and the reform measures and research progress in the teaching field. 

However, due to the multidimensional nature of the data collected for course evaluation 

indicators, their data structure and correlation relationships are complex, making it impossible 

to directly apply the Apriori association rule algorithm for effective analysis of such data. 



Zhou 

12 

5.2 Result Analysis 

Conduct rule extraction experiments using traditional Apriori algorithm, probability based 

Apriori algorithm, and improved algorithm under different conditions to investigate the filtering 

effect of the improved Apriori algorithm on extracting interesting rules. Figures 3 to 5 show the 

changes in the number of association rules extracted by the three algorithms under different 

combination conditions. Figures 3 to 5 show that within the respective set ranges of parameter 

combinations such as support, confidence, and interest, the number of extracted rules decreases 

with increasing support, confidence, and interest. 

 

Figure 3: Comparison of the number of extracted rules by three algorithms under different 

support levels 

 

Figure 4: Comparison of the number of extracted rules by three algorithms under different 

confidence levels 

0.1 0.12 0.14 0.16 0.18 0.2 0.22
0

20

40

60

80

100

120

Support level

N
u
m

b
e
r 

o
f 

ru
le

s

 

 

Traditional Apriori

Probability of Interest Apriori

Proposed method

0.1 0.2 0.3 0.4 0.5
0

10

20

30

40

50

60

70

 

 

Confidence level

N
u

m
b
e
r 

o
f 

ru
le

s

Traditional Apriori

Probability of Interest Apriori

Proposed method



INGEGNERIA SISMICA – INTERNATIONAL JOURNAL OF EARTHQUAKE ENGINEERING 

13 

 

Figure 5: Comparison of the number of extracted rules by three algorithms under different 

levels of interest 
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6 Conclusion 

Driven by the demand for new engineering disciplines, the reconstruction and practice of the 

content and system of the course "Principles of Automatic Control" in private undergraduate 

colleges have become the key to improving the quality of engineering education and cultivating 

talents with engineering practical and innovative abilities. This article proposes a course content 

and system management decision model based on an improved Apriori algorithm, providing 

strong support for optimizing course content and improving the system. Firstly, an evaluation 

system for the course "Principles of Automatic Control" in private undergraduate colleges has 

been established, which not only covers quantifiable teaching indicators but also incorporates 

subjective evaluation to comprehensively reflect the teaching effectiveness of the course. 

Secondly, the subjective weights were calculated using the Analytic Hierarchy Process (AHP) 

of the hierarchical model, and combined with the comprehensive weights obtained by the 

combination weighting method, the traditional Apriori algorithm was improved and a weighted 

Apriori algorithm was proposed. This article elaborates on the reform measures for the 

construction of the new engineering automation major from three aspects: organizational 

division of labor, resource allocation, and evaluation feedback. By clarifying the responsibilities 

of teaching management institutions at all levels, optimizing resource allocation, and 

establishing a comprehensive and systematic evaluation and feedback mechanism, the teaching 

reform of the course "Principles of Automatic Control" has been effectively promoted. At the 

same time, the weighted Apriori algorithm was used to conduct in-depth analysis of course 

evaluation data, uncovering key factors and their associated rules that affect course quality, 

providing data support for optimizing course content and improving the system. Through case 

analysis, this article verifies the effectiveness of the proposed association rule model. 

However, curriculum restructuring and practice in the context of new engineering 

disciplines is a continuous process that requires constant exploration and improvement. Future 

research can further expand data sources and incorporate more dimensions of evaluation 

indicators to improve the accuracy and applicability of the model. Meanwhile, it is possible to 

explore the application of advanced technologies such as machine learning and deep learning 

in the analysis of course evaluation data, in order to discover deeper association rules and 

potential value. In addition, strengthening cooperation and communication with other 

universities and enterprises to jointly promote curriculum reconstruction and practice under the 

background of new engineering disciplines is also an important direction for future research. 
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