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ABSTRACT 
In order to explore the deficiencies in the teaching process of marketing majors in higher vocational 
colleges and further improve the teaching quality of marketing majors in higher vocational colleges. 
This paper utilizes the improved ID3 algorithm to construct the SLIQ data mining algorithm to improve 
the teaching quality of teachers of marketing majors in higher vocational colleges and universities. 
Using ID3 algorithm to build a decision tree to get the portraits of teachers and students, at the same 
time, in order to reduce the computational complexity of ID3 algorithm and the problem of multi-value 
bias, the concept of sample structure vector similarity is introduced, and the degree of information 
gain is optimized to get a more reasonable decision tree. On this basis, based on the improved ID3 data 
mining algorithm, a teaching quality assessment system for senior marketing majors based on SLIQ 
algorithm is designed, which identifies important factors affecting teachers' teaching quality by mining 
a large amount of data in the teaching process.The AUC value of the SLIQ data mining algorithm is 0.98, 
which can effectively improve the algorithm's generalization ability, and it has an excellent 
performance in the teaching quality assessment task. The performance is excellent. In this paper, we 
systematically identify “the principles of marketing” and “the degree of seriousness of teachers' 
homework correction” as the key factors to improve the teaching quality of marketing teachers. It 
provides a scientific basis for improving the quality of teachers' teaching. 
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1. Introduction 

In recent years, in order to strengthen the spiritual civilization construction, the state supports the 
development of education, especially the development of higher education is very fast, and the higher 
vocational is also expanding year by year, cultivating a large number of talents for the society and 
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enterprises [1-2]. With the development of the economy, the society has an increasing demand for 
excellent marketing talents, but nowadays the marketing students trained in higher vocational 
education cannot meet the needs of enterprises in terms of quality [3-4]. The reason for this is that 
higher vocational marketing teaching is far away from the market and fails to keep up with the times 
[5]. 

In order to adapt to the changes in the demand for social talents, higher vocational colleges and 
universities have begun to pay attention to the construction of marketing specialties. On the one hand, 
vigorously improve the marketing training base, improve the marketing teaching hardware 
environment, on the other hand, strengthen the marketing faculty construction [6-7]. But marketing 
students are still difϐicult to get the favor of society and enterprises, many employers feedback really 
will do a good job in marketing staff is not a marketing professional students, marketing students in 
the workplace did not reϐlect their professional advantages, now marketing students employment 
encountered a relatively embarrassing scene [8-10]. Practice teaching, is the focus of modern teaching 
reform. With the saturation of theoretical talents in society, the demand of enterprises for practical 
skills talents with strong hands-on ability is also increasing. Strengthening practical teaching is the key 
work of cultivating technical skill talents [11-14]. At present, the reform of higher vocational, many 
general undergraduate colleges and universities began to be transformed into application-oriented 
colleges and universities. In the new period, how to improve the quality of practical teaching and 
cultivate excellent marketing professionals in applied colleges and universities is always a new idea of 
school running in applied colleges and universities [15-17]. 

Wang, H based on the fuzzy Delphi method on the higher vocational high marketing teaching to 
explore, uncovered the marketing teaching to be improved, and put forward targeted solution 
suggestions [18]. Chen, M. explored the marketing career teaching of the ϐive also link specialization, 
as well as the teaching status quo, especially the insufϐiciencies and advantages of the integration of 
industry and education training mode, aimed at establishing and perfecting the market-adapted 
marketing personnel training system [19]. Chen, L et al. elaborated the characteristics of higher 
vocational teaching focusing on practice and students' skill development, of which off-campus practice 
and on-campus practical training are important components, and proposed to reconstruct the content 
of higher vocational teaching and use ϐlipchart teaching materials as well as the project-based teaching 
methodology in order to improve the ϐlexibility of the integrated course of network marketing [20]. 
The above research is mainly to explore the investigative research, discover the deϐiciencies of higher 
vocational marketing courses and deeply understand the current situation of higher vocational 
marketing teaching, and put forward some optimization suggestions from the level of talent training 
system, teaching methods and so on. 

Based on the research of teaching technology mainly involves information technology as the core 
logic of the ϐlipped can he, online revealed blended teaching mode, Yanbing, L to carry out controlled 
teaching experiments, revealing that the ϐlipped classroom to a certain extent stimulate the 
enthusiasm of the marketing teaching classroom, obtaining a good marketing teaching effect [21]. 
Huang, Q et al. based on the theory of blended learning, around the higher vocational teaching Based 
on the blended learning theory, Huang, Q et al. designed a blended teaching model of marketing 
strategy around the three levels of learning scenario analysis, teaching design and teaching evaluation, 
which effectively enhanced students' motivation and practical ability in marketing course learning 
[22]. 

In this paper, we improved the ID3 algorithm and designed a teaching quality assessment system 
for marketing majors in higher vocational colleges based on SLIQ data mining algorithm. Firstly, the 
sample structure vector similarity was used to quantify the relationship between conditions and 
classiϐication attributes, which solved the multi-value bias problem of ID3 algorithm. Subsequently, 
the smallest optimization information gain value is taken as the selection criterion, which realizes the 
simpliϐication of the arithmetic process. The SLIQ algorithm in the teaching quality assessment system 
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utilizes the pre-sorting technique and hierarchical data storage structure to improve the operation 
efϐiciency. In addition, split point calculation method and DML pruning algorithm are introduced to 
improve the accuracy of algorithm classiϐication. Finally, the comparison experiment veriϐies the 
performance of SLIQ algorithm and validates the effectiveness of the system of this paper in practical 
applications. 

2. Decision tree analysis method 

2.1. ID3 algorithm 

The core idea of the ID3 algorithm [23] is to measure the selection of attributes in terms of information 
gain and select the attribute with the largest information gain after splitting. The algorithm uses top-
down greedy search to traverse the possible decision space.The advantages of the ID3 algorithm 
include simplicity, interpretability, ability to handle categorical and continuous attributes, and some 
ability to handle missing values. 

Let the set of training instances be S  , | |S s  , divide the training set into m   classes, denoted 

1 2{ , , , }mC S S S   , let the number of training instances in class i   be | |i iS C  , and denote the 

probability of a sample belonging to class i  as ( )iP X , then there is ( ) /i iP X C s . Then the degree 
of uncertainty (i.e., the entropy of information needed to make an accurate class judgment) of the 
decision tree for the division of C  at this point is ( )H S : 

 2
1

( ) ( ) log ( )
t

i i
i

H S P S P S


   (1) 

If attribute A   is chosen to divide the training set S  , and let attribute A   have attribute value 

1 2{ , , , }na a a  , then the number of training instances of ja   belonging to class i   is ijC  . Then, 

( | ) /i j ij iP S A a C S  , denotes the probability of belonging to class i  when the value of test attribute 

A  is ja . Let the set of instances of jA a  be denoted as jY , then the conditional entropy of the 

training set for attribute A  is equal to the uncertainty of the decision tree classiϐication, i.e: 

 2
1

( ) ( | ) log ( | )
i

j i i i j
i

H Y P S A a P S A a


     (2) 

The information entropy of node A  for categorization is derived from the subset divided by test 
attribute A : 

 
1

( | ) ( ) ( )
i

j j
j

H S A P A a H Y


   (3) 

Then the amount of information provided by attribute A  for categorization, i.e., the information 
gain of attribute A , is denoted as ( )Gain A : 

 ( ) ( ) ( | )Gain A H S H S A   (4) 

ID3 algorithm is mainly used to construct decision trees. It selects the best dividing attribute by 
calculating the information gain of each attribute, so as to construct a decision tree that can classify 
the training samples perfectly. In this paper, ID3 algorithm is used to construct a decision tree, analyze 
its leaf nodes in depth, and then complete the drawing of the portraits of marketing teachers and 
students. In the process of constructing the decision tree, the ID3 algorithm is found to have the 
problems of computational complexity and obvious multi-value bias, and the ID3 algorithm is 
improved by improving the above two problems. 
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2.2. Improved ID3 algorithm 

Sample structure vector similarity is a numerical metric used to measure the spatial structure 
direction between attribute values of descriptive and categorical attributes in sample data. In positive 
space, a numerical value between 0 and 1 is calculated, and this number is the sample structure vector 
similarity value. 

Where the greater the sample structure vector similarity describing the attribute, the more the 
attribute converges to the categorized sample attribute and vice versa. This value is used as a 
weighting factor so that it is involved in the selection of the descriptive attribute, thus optimizing the 
generation of the decision tree. 

1) Structure similarity matrix. In order to get the value of the sample structure vector similarity, the 
ϐirst step is to construct the structure similarity matrix based on the sample, extract and calculate the 
values in the matrix, and then judge the degree of agreement between the description attributes and 
classiϐication attributes in the sample data source when they are not used repeatedly. 

Let there exist a sample training dataset S  , | |S n  , dataset A   is a descriptive attribute of 

training dataset  S  , attribute A   takes values in the space of 1 2[ , , , ]pA A A A   , iA   table the 

number of samples with different classiϐications of attribute A . The sequence of attribute A  in the 

training data set S   is 

1

2

x

x
X

x

 







 
 

 


 , and there exists data set B   as a categorization attribute of the 

training data set S  , which has m   different values, then the value space of the categorization 
attribute B  can be expressed as 1 2[ , , , ]qB B B B  , and according to the number of samples under 

the same attribute value from the largest to the smallest to obtain the new 1 2[ , , , ]qB B B B     , and at 

the same time to obtain the sequence of attribute B   in the training data set as 

1

2

y

y
Y

y

 
 
 
 
 
 


  a data 

sequence consisting of a descriptive original attribute A  and a categorization attribute B  together 
constitute the data sequence ( , )X Y  as: 

 

1 1

2 2( , )

n n

x y

x y
X Y

x y

 
 
 
 
 
 

 
 (5) 

The description attribute A  takes values in rows and the categorization attribute B  takes values 
in columns, resulting in a matrix M  with p  rows and q  columns: 

 

11 12 1 1

1 2

1 2

a a a j a q

M ai ai aij aiq

ap ap pj apq

 
 
 
 
 
 
  

 

     

 

     

 

 (6) 
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ija  denotes the number of samples of the data tuple in ( , )X Y  when the value of y  is B : and 
the value of x   is jA  . This structural similarity matrix describes the structural distribution of the 
attribute values between sequences X  and Y  in the sample data set. 

By introducing the sample structural vector similarity, it is possible to quantify the relationship 
between the condition and the categorized attributes that could have been obtained from the dataset, 
to combine the distribution of attribute values of different condition attributes in the dataset with the 
inherent information gain of the ID3 algorithm, and thus to give a clear categorization deϐinition of 
different condition attributes and to judge the categorization trend of the attribute. This ensures the 
importance of information gain in classiϐication on the one hand, and circumvents the multi-value bias 
problem of ID3 algorithm on the other. 

2) Vector similarity calculation. For two vectors X  and Y  of the same dimension in the space, the 
cosine of the angle between them: 

 ( , )
| |

|

| || || |

|X Y
Sim X Y

X Y





 (7) 

It is called the vector similarity, which takes values in the range [0, 1] in positive space. Often 
( , )Sim X Y  is used to measure the similarity of a set of vectors. In the text, when ( , )Sim X Y  is larger, 

it means that the convergence between vectors X  and Y  is better, but on the contrary, it is not easy 
to distinguish vectors X   and Y  ; when ( , )Sim X Y   is smaller, it means that the convergence 
between vectors X  and Y  is worse, i.e., the angle between vectors X  and Y  is larger, and the 
easier it is to distinguish vectors X  and Y . ( , )Sim X Y  can be used to assess the importance of the 
descriptive attribute to the overall database classiϐication, ( , )Sim X Y  the closer to 0, indicating that 
the correlation between X   and Y   is lower, indicating that the descriptive attribute plays a 
signiϐicant role in the data classiϐication, which in turn indicates that the descriptive attribute is better 
able to reduce the overall information entropy, and therefore the descriptive attribute has greater 
information gain, and thus can become a classiϐication node of the decision tree. 

Through the construction of structural similarity matrix, the column vectors obtained by taking the 
values of description attribute and classiϐication attribute are used to calculate the vector similarity 
under the description attribute, so that it can objectively reϐlect the degree of correlation between the 
description attribute and the classiϐication attribute, and overcome the problem of multi-value bias 
that exists in the original ID3 algorithm, without being affected by the number of values taken. 

3) Optimization of the information gain formula. In order to simplify the calculation, the set of training 
examples is divided into two categories of positive and negative examples, and let the number of 
positive and negative example sets be p   and n  , respectively, and the value of attribute A   is 

1 2{ , , , }na a a . When there is iA a , there are a total of i in p  elements in the category to which they 

belong, i.e., ip   positive examples and in   negative examples. According to the principle of ID3 
algorithm is obtained from the information gain calculation formula: 

 2 2
1 1 1

( ) log ( ) log ( )
c n m

j j
i i ij ij

i j i

n p
Gain A p p p p

n p  


   

    (8) 

is certain for each attribute ( )H S , so comparing the conditional entropy ( | )H S A  of attribute A , 
i.e: 

 
1

1
( | ) ( ln ln )

( ) ln 2

n
j j

j j
j j j j j

n p
H S A n p

n p n p n p

  
    (9) 

According to the McLaughlin series expansion of the function ln(1 )x  , taking the second order 
approximation when ( 1,1)x   has: 
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 21
ln(1 )

2
x x x    (10) 

Since 0 ( ) 1j j jp n p    and 0 / ( ) 1j j jn n p   , and 1/ ( ) ln 2n p  are certain values and can be 

ignored, further simpliϐication of the conditional entropy ( | )H S A  yields ( | )H S A : 

 

2

1

2

1

1
( | )

2

51

2 2( )

n
j j

j
j j j j j

n
j j j j

j
jj j j j j j

n n
H S A p

n p n p

p p p n
n

n p n p p n





    
                 

    
                  




 (11) 

Since ( ) ( ) ( | )Gain A H S H S A   , where ( )H S   is the desired entropy for dividing the sample 
dataset, is a certain value, it is sufϐicient to compare the information entropy describing the attributes, 
i.e., to compare the simpliϐied conditional entropy ( | )H S A  

 
1

( | )
n

j j

j j j

p n
H S A

p n

 
  (12) 

The simpliϐied conditional entropy, which is also the minimum value of ( | )H S A , is chosen as the 
classiϐication attribute node. 

The ID3 algorithm based on the similarity of sample structure vectors mainly consists of two 
modiϐications: the improvement of the ID3 algorithm and the simpliϐication of the formula of the ID3 
algorithm. By combining the two, the optimized information gain of ID3 algorithm based on sample 
structure vector similarity is obtained ( )Gain A : 

 ' '( ) ( , ) ( | )Gain A Sim X Y H S A   (13) 

( )Gain A  is used as the new attribute selection criterion, i.e., the smallest optimized information 
gain value is selected. ( )Gain A  avoids logarithmic operations on the basis of ( )Gain A  and has only 
basic operations, so the algorithm is simple to implement and much faster than the original. At the 
same time, ( )Gain A  introduces objective weighting coefϐicients that can also overcome the problem 
of multi-value bias. If the result of the calculation appears to have the same conditional entropy value 
of the attribute, the inherent information gain of the attribute is calculated at this time. 

3. Data mining based teaching quality assessment system for teachers 

3.1. Structure of the Teacher Teaching Quality Assessment System 

In the data mining-based teaching quality assessment system for marketing majors in higher 
vocational colleges, the structural framework of the designed teaching quality assessment system for 
teachers is shown in Fig. 1. The structure adopts a layered architecture approach and consists of a 
representation layer, a processing layer and a mining layer. The representation layer is responsible for 
providing user interaction interface and storing user information; the processing layer handles user 
requests and calls the corresponding data mining module to execute them: the mining layer is the core 
of the system, which contains several groups of data mining components, each of which implements a 
data mining algorithm. The designed structural framework of the data mining system can improve the 
processing efϐiciency of the system and the accuracy of data mining, and provide scientiϐic and effective 
technical support for the assessment of teaching quality of marketing majors in higher vocational 
colleges. 
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Fig. 1. Data mining system structure 

3.2. SLIQ data mining algorithm with improved ID3 algorithm 

3.2.1. SLIQ data mining process. SLIQ data mining algorithm [24] is a decision tree construction 
algorithm for large-scale datasets. The algorithm signiϐicantly improves the efϐiciency and scalability 
of data processing by introducing pre-sorting techniques and hierarchical data storage structure. 
Unlike traditional algorithms that sort at each node, SLIQ sorts the data only once in the preprocessing 
stage, reducing the computational complexity. In addition, the algorithm uses split-point selection and 
pruning mechanisms to optimize the decision tree generation process and improve the accuracy of 
classiϐication. In the analysis of educational data applications, especially in the assessment of teaching 
quality of marketing majors in higher vocational colleges and universities, the SLIQ algorithm can 
efϐiciently process and analyze the data to provide a scientiϐic basis for teaching decisions. 

SLIQ algorithm ϐirst introduces 2 data structures, attribute list and class histogram, in order to ϐind 
the best split point of each attribute quickly and accurately.The ϐlow of SLIQ algorithm is shown in Fig. 
2. First, all records are pre-sorted by attribute values to eliminate the need for sorting at each node of 
the decision tree. Second, the SLIQ algorithm uses a breadth-ϐirst search strategy to split all leaf nodes 
in the decision tree at the same time to ensure that each split is based on the current optimal split 
criterion. During the construction of the decision tree, the class histogram is used to store the class 
distribution of each node, which is used to calculate the optimal split point. At the same time, the 
algorithm adopts the minimum description length (MDL) pruning method, which avoids overϐitting 
and ensures the generalization ability of the model. Aiming at the characteristics of teaching quality 
assessment of marketing majors in higher vocational colleges, the process improves the efϐiciency and 
accuracy of large-scale teaching data processing. 
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Fig. 2. SLIQ algorithm ϐlow 

3.2.2. Calculating the optimal splitting point. The SLIQ algorithm determines the optimal splitting 
point by evaluating the information gain [25] or the Gini index [26] to optimize the splitting of nodes 
when constructing the decision tree. Speciϐically, the information gain is calculated based on the 
reduction in the uncertainty of the dataset before and after attribute splitting. For a given dataset D , 
its uncertainty can be represented by the entropy ( )H D , which is calculated as: 

 2
1

( ) log
m

i i
i

H D p p


   (14) 

where m  is the number of categories and ip  is the relative frequency of the i rd category in dataset 
D . 

When selecting split attributes and split points, the algorithm calculates the information gain from 
each possible split and selects the split point with the largest information gain as the best split point. 
The information gain ( , )IG D A  is calculated as: 

 
( ) |

( , ) ( )
|

(
|

)
|e

e
a Valars A

D
IG D A H D H D

D

    (15) 

where A  is the candidate split attribute, ( )Values A  is all possible values of attribute A , eD  is the 

subset of attribute A  when its value is v , | |D  is the size of dataset D , and | |eD  is the size of 
dataset D . 

The Gini index is another method of assessing the quality of splits and is used to measure the purity 
of the dataset. The smaller the Gini index of a node, the higher the purity of the dataset. The Gini index 

( )Gini D  is calculated by the formula: 

 2

1

( ) 1
m

i
i

Gini D P


   (16) 

For each attribute, the SLIQ algorithm calculates the weighted Gini index of the split subset and 
selects the split point that minimizes the weighted Gini index as the best split point. 

This process allows the system to accurately identify the key factors affecting the quality of teaching 
and learning in a teaching quality assessment system for marketing majors in higher vocational 
colleges and universities.By analyzing the students' learning data, such as grades, participation, and 
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feedbacks, the proposed assessment system is able to give effective paths to improve the quality of 
teaching and learning. 

3.2.3. DML Pruning Algorithm. The algorithm designed in this paper uses decision tree pruning 
technique to improve the generalization ability by minimizing the complexity of the decision tree, thus 
avoiding the overϐitting phenomenon.The DML pruning algorithm is based on an information theoretic 
principle that the optimal model for a given dataset is the one that is able to describe the data in terms 
of the shortest description length (i.e., the minimum amount of information).The DML pruning process 
can be expressed as an optimization problem whose optimization objective is to make the cost is 
minimized. 

 
1

( ) log ( | ) log
2

Cost T L T D k N    (17) 

where T  denotes the decision tree model, ( | )L T D  is the likelihood function for a given dataset D  
in model T  , k   is the number of parameters of the model (which in decision trees usually 
corresponds to the number of leaf nodes in the tree), and N  is the number of samples in dataset D . 
log ( | )L T D  is the negative log-likelihood of how well the model T  ϐits the given data set D , and 

1
log

2
k N  is a penalty term for model complexity, measured by the size of the tree. 

The application of the DML pruning algorithm in the Teaching Quality Assessment System for 
Marketing Programs in Higher Education Institutions ensures that the decision tree model maintains 
a large enough ϐit without losing the ability to predict unknown data due to the over-complexity of the 
model. By pruning the decision tree, the system is able to eliminate attributes that do not contribute 
much to the assessment of teaching quality, thus simplifying the assessment model and improving the 
efϐiciency and accuracy of the assessment. This process is crucial for identifying and reinforcing the 
key factors affecting the quality of English teaching in higher education institutions, and helps 
educational administrators and teachers develop more scientiϐic and effective teaching re-training 
strategies based on data-driven insights. 

4. Experimentation and Analysis of Teachers' Teaching Quality Improvement 

4.1. Experiments on performance testing of the teaching quality assessment system 

Two hundred students majoring in marketing in a higher vocational college are selected as 
experimental subjects to test the performance of the proposed system for distance teaching quality 
assessment. System testing is a key step to ensure the quality of the system. Before putting the system 
into use, it is necessary to determine the quality of the system software, test the performance of the 
system, and discover the problems in the hardware and software. Componentization technology was 
used for this experiment. 

After 200 students of the marketing program of the university and three teachers (marketing 
teacher, advertising teacher, service marketing teacher) conducted distance teaching, the results of 
200 students' assessment of teaching quality using the system of this paper are shown in Table 1. The 
experimental results show that the system of this paper can accurately assess the distance teaching 
quality of different teachers, and the assessment indexes of the system of this paper are extremely 
comprehensive. Comprehensive scoring standards of 200 students, it can be seen that the teaching 
quality assessment results of marketing teachers, advertising teachers, service marketing teachers are 
80.69 points, 81.39 points, 84.44 points, the quality of distance teaching of the three teachers are at 
an excellent level, but there is still room for progress, the teacher can be adjusted to the individual 
indicators through the assessment results at the right time, to improve the quality of distance teaching. 
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Teachers can make timely adjustments to individual indicators through the assessment results to 
improve the quality of distance teaching. 

Table 1. The results of the remote teaching quality assessment of this system 

Evaluation index Marketing teacher Advertising teacher Service marketing teacher 

Teaching content 76.59 83.47 84.65 

Teacher teaching level 81.44 87.51 74.60 

Teaching richness 83.59 81.49 86.52 

Teaching management function 78.46 82.45 89.68 

Real-time information of teaching data 81.28 84.65 91.55 

Navigation design 77.00 86.76 84.16 

Retrieval design 74.24 82.44 85.44 

Online test function 77.34 76.89 82.68 

Student interaction 74.19 74.85 94.54 

Compatibility 71.39 77.63 74.23 

Operating maintenance cost 72.63 71.63 85.48 

Safety stability 81.67 82.64 87.59 

User rate 83.64 84.56 86.55 

Student coaching 87.42 74.8 84.22 

System development cost 86.49 82.62 83.41 

Course learning rate 89.42 83.61 79.82 

Normality 87.15 81.64 84.54 

Generality 89.80 86.94 83.30 

Progressive property 79.43 79.88 81.36 

Average 80.69 81.39 84.44 

To ensure the accuracy of the experimental results, 200 students and service marketing instructors 
were scheduled to repeat the simulation experiment six times. The experiments were completed in a 
real simulation environment to test the functional and operational aspects of the system software. In 
order to visualize the evaluation performance of this paper's system, this paper's system is compared 
with the hierarchical analysis system and the fuzzy evaluation system, and the results of the 
connection speed comparison of 10 simulation experiments of the three systems in the campus 
network are shown in Figure 3. The connection speed comparison results of 10 simulation 
experiments of the three systems in the case of extranet are shown in Fig. 4. The results of the 
connection speed comparison of different systems for 10 simulation experiments under extranet 
situation with 200 students accessing the three systems at the same time are shown in Figure 5. 
Outside the network situation, the network peak 200 students simultaneously access three systems, 
10 simulation experiments different system connection speed comparison results shown in Figure 6. 

From the experimental results in Fig. 3 to Fig. 6, it can be seen that the connection time of the 
hierarchical analysis system and the fuzzy assessment system for distance teaching quality assessment 
in higher vocational colleges and universities is higher than 30 ms, and the connection time of the 
proposed system for distance teaching quality assessment in higher vocational colleges and 
universities in this paper is between 8 and 15 ms. It is concluded that the connection speed of the 
proposed system is qualiϐied, indicating that the system in this paper meets the design requirements. 
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Fig. 3. Comparison of link speed in campus network 

 

Fig. 4. Comparison of connection speed in external network 

 

Fig. 5. Compare the connection speed of 200 users 
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Fig. 6. Network peak speed contrast 

4.2. Results of the evaluation of student performance 

The experimental data in this chapter comes from the student grades of four classes in the marketing 
department of a higher education institution in the marketing program in the class of 2019. The above 
proposed system is used to model the students' pre-grade data and predict the average grade point 
average of the major in the later period. The importance of each course is obtained from the prediction 
results. As a result, teachers can focus on the teaching process to improve the quality of teaching and 
achieve the purpose of training talents. 

The data of student performance evaluation comes from 8758 results of 200 students in a 2019 
marketing college. Since the collected data are incomplete redundant data containing noise, the data 
need to be preprocessed. There are many number of attributes in the raw data, and some irrelevant 
attributes such as academic year, credits, class, and courseability are removed. The student 
achievement data is discretized using split-box method. The processed data will be categorized into 
ϐive grades as follows: below 60 is failing, 60-70 is passing, 70-80 is moderate, 80-90 is good and 90-
100 is excellent. 

This experiment is implemented using the python language platform Anaconda3. The structure of 
the student performance evaluation model was ϐirst constructed. First, two important parameters in 
the model are determined: the value of the number of variables mtry for nodes and the number of 
trees ntree. It is obtained through experiments that when the number of decision trees takes a value 
greater than 350, the error rate tends to stabilize, and in this way the ntee value is set to 350. From the 
experiment it is obtained that when the number of variables selected for the decision tree nodes is 3, 
the mean value of the model's misclassiϐication rate is the lowest, and the experimental results are 
shown in Fig. 7. 
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Fig. 7. Error diagram of decision tree quantity and model error 

Students' grades from the ϐirst to fourth semesters were used to predict their grades in the ϐifth 
semester of the major and to rank the courses that would affect the next semester. The course 
importance ratio is shown in Figure 8. 

Among these courses, "Principles of Marketing" has the greatest impact on students' professional 
learning courses. This is followed by "Microeconomics", "Macroeconomics", "Principles of 
Management", "Statistics", "Data Analysis", and "Accounting and Financial Management". "Advertising" 
and "foreign marketing" have little impact on students' performance. 

According to the results of the comparison of the ordering of the important procedures of the two 
independent variables in the model obtained from the experiment, the practical class results have less 
impact on the later students' professional learning, and in the future teaching process, it can be 
targeted to have a tendency to teach students, and lay a good foundation for the students' learning of 
the subsequent courses. 

In this study, when processing the data on students' grades, the model obtained after discretization 
is not particularly satisfactory due to the problems of missing data and multiple make-up test values 
in the collected data. The effect of other factors on grades was also not given much consideration. In 
future research, other factors can be considered and compared with multiple models to get more 
accurate results. 
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Fig. 8. The degree of the course is signiϐicantly compared 

4.3. Analysis of factors affecting the assessment of teaching quality 

For the data mining system in this paper, the most concerned about the model before entering the 
model is whether the model is overϐitting, student data is more chaotic and numerous, deep learning 
type of model is more likely to have overϐitting phenomenon in the training process, in order to address 
this issue need to be used in the training process to validate the collection of cross-validation methods, 
and continuous training, to see whether the model's accuracy can be sustained to improve and meet 
expectations. Figure 9 shows the model cross-validation training ϐluctuation chart, you can see that 
the constant cross-validation in the accuracy of the model does have an impact, but the accuracy rate 
to reach a smooth state when the data can still be maintained in the vicinity of 0.93, in line with the 
expectations of the model entry. 

 

Fig. 9. Model cross-veriϐication training accuracy variation diagram 

The effect of data mining of teaching quality assessment model is good or bad to determine the 
analysis of teaching quality assessment, the two types of models of teacher and student data and 
teaching data are used to integrate to get a comprehensive teaching quality assessment model, and 
C4.5, XGBoost, CART, SLIQ,4 data mining techniques are selected as the method of model data mining. 
The ROC curve of the four algorithms is analyzed by experimental comparison as shown in Figure 10, 
the ROC curve of this paper's model is above the algorithm curves of C4.5 and XGBoost, which is closer 
to the point (0,1), and it is obvious that the AUC value of this paper's model using the SLIQ method is 
also the largest, so the model of this paper's model of the assessment model of the quality of teaching 
and learning is better in terms of generalization performance. 
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Fig. 10. Roc curve of four algorithms 

Experiments were conducted for each of the 4 algorithms, and the accuracy, recall, P-R reconciliation 
mean and AUC values for the 4 algorithms are shown in Table 2. The accuracy and recall of the 4 fusion 
algorithms are analyzed: the C4.5 model has a higher accuracy rate, but the recall performance is poor 
and the model performance is not balanced. XGBoost is not effective, although the recall is a bit better 
than the C4.5 model, but the accuracy rate is too low and the prediction precision is not high. CART is 
better than the ϐirst two methods, but CART is worse in terms of efϐiciency.SLIQ model performs well 
in both recall and accuracy, which indicates that the prediction accuracy of the model in this paper is 
guaranteed under the premise of the model also guarantees the number of correct predictions, and 
the F1 value is also very high, which indicates that the advantages of this data mining technique are 
greater compared to the traditional methods.The SLIQ method, as the ϐinal data mining technique 
makes the AUC of the model also reach a high value of 0.98, which indicates that the overall 
generalization performance of the model is also optimal. In conclusion, SLIQ data mining algorithm as 
a teaching quality assessment model can effectively analyze the inϐluencing factors of teaching quality. 

Table 2. Four algorithms are compared 

Algorithm P R F1 AUC 

C4.5 0.88 0.71 0.65 0.93 

XGBoost 0.65 0.73 0.67 0.87 

CART 0.84 0.84 0.78 0.92 

SLIQ 0.88 0.89 0.85 0.98 

 
The data used in this experiment are the teaching data of a higher vocational college in the year 

2020-2021 and the related student data and teacher data, in order to protect personal information the 
experimental data is the real data after desensitization. The original feature inϐluencing factors in the 
trained teaching quality assessment model are analyzed, and the distribution of inϐluence weights is 
statistically shown in Figure 11. Through Figure 11, it can be seen that most of the features of the 
degree of inϐluence is very small, and the degree of inϐluence between 0.15-0.25 appeared between the 
peak of the secondary ϐluctuations, which can be seen that the high-frequency effective features should 
be in the middle of this, from the number of features in the degree of inϐluence of the features of the 
analysis of the curve is smoother, it can be seen that the degree of inϐluence of the features of the 
features of the degree of inϐluence of the more uniform, the curve performance of the smooth and 
steady, the model features of the degree of inϐluence of the analysis is also more Reliable, so through 
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this model to select the higher impact impression factor features to view can be derived from the 
higher vocational colleges and universities in the near future to improve the quality of teaching and 
learning of powerful factors. 

 

Fig. 11. Characteristics inϐluence degree and quantity analysis 

In this experiment, the Top10 inϐluencing factors with higher degree of inϐluence and the degree of 
inϐluence are selected and plotted as shown in Figure 12. It can be found that most of the 
characteristics with high impact still come from the teaching factors related to the teaching skills, the 
reasonable degree of content, the number of class transfers and the classroom atmosphere have a 
greater impact on teaching quality, in which the degree of seriousness of the teacher's homework 
correction has the greatest impact, 0.34, which is also in the teaching of marketing majors to improve 
the teaching of some of the faster ways and means can be improved from the enhancement of the 
teaching skills, the reasonable degree of content, The number of transferring classes and classroom 
atmosphere and other aspects of teaching improvement, so as to improve the teaching quality of 
marketing professional teachers in higher vocational colleges and universities. 

At the same time, the qualiϐication level of marketing teachers will also have a certain impact on the 
teaching quality of marketing courses, the professionalism of teachers and excellent expert title from 
the side will also give students a certain impact of quality teachers, which will motivate students to 
study harder. The student side is also the higher impact of the student's enrollment results, which 
shows that the impact of a good learning foundation on the quality of teaching is also more prominent. 
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Fig. 12. Top10 inϐluence factors and inϐluence 

5. Conclusion 

In this paper, the factors affecting the teaching quality of marketing majors in higher vocational 
colleges and universities are quickly located and scientiϐically evaluated through data mining 
algorithms, so as to better extract the important factors affecting the teaching quality for the school. 

1) The constructed decision tree algorithm effectively reduces the computational complexity and 
improves the generalization ability of the algorithm by minimizing the complexity of the decision tree, 
and compared with the three comparative algorithms of C4.5, XGBoost, and CART, the algorithm of this 
paper has the largest AUC value of 0.98. And the connection speed of the teaching quality assessment 
system based on the data mining algorithm of this paper is better than that of the hierarchical analysis 
system and fuzzy assessment system, which has better performance in the task of teaching quality 
improvement. 

2) The teaching quality assessment system for marketing majors in higher vocational colleges based 
on the decision tree analysis algorithm demonstrates the great potential of the application of data 
mining technology in the ϐield of education, and provides a brand-new tool for the assessment and 
enhancement of education quality. By precisely analyzing the teaching data of marketing majors, the 
key factors affecting teaching quality are found, and the “Principles of Marketing” course has the 
greatest inϐluence on students' learning courses. Teachers' inϐluencing factors have a greater impact 
on teaching factors, including teaching skills, reasonable content, the number of class transfers and 
the classroom atmosphere have a greater impact on the quality of teaching, and the degree of 
seriousness of the teacher's homework correction has the greatest impact. The mining of the above 
inϐluencing factors provides a direction to promote the improvement of teaching quality. 
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