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ABSTRACT 
This paper investigates and analyzes the optimal allocation of educational resources and the 
expansion and innovation of the content system of e-commerce English courses in vocational 
education institutions in Fujian and Taiwan, and proposes methods and strategies for the optimal 
allocation of educational resources and the innovation of the course system. The evaluation index 
system of educational resources allocation was established, the factor analysis method was used to 
establish the educational resources allocation measurement model of vocational colleges and 
universities, and the K-Means clustering algorithm introducing profile coefficients was applied to 
cluster vocational colleges and universities on the level of educational resources allocation. The study 
classified 42 vocational colleges in Fujian and Taiwan into four categories, and based on the results of 
cluster analysis and factor ranking, the four categories of vocational colleges put forward suggestions 
for optimizing the allocation of their own educational resources allocation level. The results of the 
curriculum system innovation practice show that after the teaching design of the e-commerce English 
curriculum system innovation, the performance of the experimental class is significantly higher than 
that of the control class, increasing from 22.84 to 26.81 points. It shows that the teaching design of e-
commerce English course system innovation is suitable for the needs of English teaching and can 
provide important guidance for teachers of e-commerce English in vocational colleges and universities 
when they are teaching. 
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1. Introduction 

As an important part of China's education system, Minnan vocational education carries the important 
mission of cultivating high-quality skilled personnel and serving economic and social development. At 
present, the optimized allocation of resources is the key factor affecting the quality of higher education 
in southern Fujian, and the scientiϐic optimized allocation of resources is of great signiϐicance in 
improving the level of training talents in higher vocational education and promoting the sustainable 
development of vocational education in southern Fujian [1-4]. By improving the quality of vocational 
education, promoting structural adjustment, realizing balanced regional development and improving 
international competitiveness, the vocational education in southern Fujian can be better adapted to 
the needs of socio-economic development [5-7], cultivate more technical and skilled talents for the 
society, and promote the development of economy and social progress. Therefore, attention should be 
paid to the optimal allocation of educational resources to provide strong support for the development 
of vocational education in southern Fujian [8-10]. 

With the development of network technology and economic globalization, e-commerce has become 
an indispensable means of enterprise business activities and trade interactions. The wide application 
of e-commerce in various ϐields makes the teaching of e-commerce more and more important [11-14]. 
Therefore, most of the vocational education business English majors have set up e-commerce English 
courses, and they are even regarded as the main courses of the majors. The degree of attention to E-
commerce English is growing rapidly in proportion to the need of E-commerce in the real society [15-
17]. However, a variety of problems have emerged in the actual teaching process, so the innovation of 
a reasonable e-commerce English curriculum system is particularly important and a prerequisite for 
solving other problems [18-19]. 

In modern society, vocational education plays an important role, which can not only provide 
employment opportunities, but also promote economic development and social progress. However, to 
make vocational education play its greatest role, the optimal allocation of educational resources is 
crucial. Literature [20] proposed a stochastic educational resource management (SERM) model based 
on the problem of educational resource allocation, emphasized the advantages of SERM, and 
demonstrated experimentally that the optimal resource allocation strategy generated by the SERM 
model can improve the total output of educational value. Literature [21] explored a balanced allocation 
method based on demand forecasting to address the problems of teaching resource allocation. A 
nonlinear demand prediction model for network teaching resources is created by collecting data on 
network teaching resources. Accurate prediction of the demand for teaching resources is realized, and 
the balance of resource allocation is improved. Literature [22] proposes the strategy of building a 
diversiϐied teaching resource system. It also discusses the measures that should be taken from the 
government, society and schools to realize a diversiϐied teaching resource system and ensure the 
reasonable allocation of educational resources, so as to improve the quality of education. Literature 
[23] reveals the limitations of relying on the government's single input mechanism for the 
development of vocational education, and proposes the path of multi-intelligent school running to 
promote the development of vocational education. It also summarizes a variety of typical multi-
intelligent body schooling models, as well as some optimization strategies. Literature [24] aims to 
discuss the factors and criteria affecting resource allocation within educational institutions. A 
qualitative research method was used to conduct semi-structured interviews with stakeholders. The 
results pointed out that based on the integration of stakeholders' perspectives, educational 
institutions can achieve optimal resource allocation for sustainable development of education. 
Literature [25] launched a policy analysis on the optimal allocation of vocational education resources. 
Relevant policies of the central government and vocational education from 2015 to the present are 
collated in order to explore the optimal allocation of vocational education resources. 

E-commerce English is a combination of e-commerce professional knowledge and English 
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knowledge, which belongs to the category of industry English or ESP. It can meet the needs of 
vocational education business English majors for e-commerce professional knowledge and related 
English knowledge, so the innovation of e-commerce English curriculum system is of great signiϐicance. 
Literature [26] takes students majoring in E-commerce English in several universities as experimental 
subjects. A variety of teaching modes such as traditional teaching method and informationization 
teaching method were compared. The results reveal that the signiϐicance parameter of e-commerce 
English course innovation is maximized after applying the informatization teaching method. Literature 
[27] points out the problems in cross-border e-commerce talent training, and discusses the innovation 
research of cross-border e-commerce talent training mode under the background of “Belt and Road” 
from different perspectives, with a view to providing references for scholars engaged in research in 
this ϐield. Literature [28] puts forward the objectives and ideas of talent cultivation for the problems 
exposed in the cultivation of e-commerce “three creations” ability, and describes the path of reform 
and innovation from the aspects of the curriculum system and the construction of faculty. Literature 
[29] emphasizes the importance of the combination of English education and dual-creation education, 
and based on the signiϐicance of the integration model for English majors, it describes the optimization 
strategy of the English professional talent cultivation system in which dual-creation education is 
integrated into English education. The purpose of the literature [30] is to examine English teachers' 
perceptions of the dominant factors of curriculum innovation. Quantitative analysis methods were 
utilized and descriptive statistics were used to develop data interpretation. The results showed that 
English teachers showed mostly positive attitudes. Meaningful information was provided for the 
development of curriculum innovation. Literature [31] reveals the complexity of implementing 
curricular innovations in ELT and discusses the factors that inϐluence teachers to implement curricular 
innovations in ELT. It is instructive for professionals such as curriculum developers. 

This paper chooses 12 most important indicators to construct the evaluation index system of 
educational resources allocation in vocational schools. The factor analysis method is chosen to 
measure the allocation level of vocational education resources in Fujian and Taiwan as a sample. Try 
to explore the teaching design of the English course of e-commerce with an innovative perspective. 
Finally, the problems existing in the current situation of education allocation in different categories of 
vocational colleges and universities are analyzed, and strategies to improve the level of education 
resource allocation in vocational colleges and universities are proposed. Two classes of students 
majoring in e-commerce English in a school were selected as the research objects, and the quiz method 
was adopted to verify the effect of the innovation of e-commerce English course system by using 
SSPSS26.0 software as the research tool. 

2. Evaluation of the allocation of educational resources based on the factor 
analysis method 

2.1. Establishment of an evaluation index system for the allocation of educational resources 

There are many factors affecting the allocation of vocational education resources, so the evaluation of 
the allocation of vocational education resources in each region is conducive to improving the effective 
supply of vocational education resources, rationalizing the distribution of education resources, and 
promoting the sustainable development of the cause of vocational education, so the establishment of 
the indicator system should be a comprehensive and essential response to the assessment objectives. 
The establishment of the indicator system includes the selection and construction of indicators, and 
the selection of indicators plays a key role in analyzing the target, which should be selected in 
accordance with the objective, scientiϐic and targeted standards, and then the selected effective 
indicators should be composed of an organic whole in accordance with a reasonable hierarchical 
structure, so as to form a scientiϐic and reasonable evaluation indicator system, thus obtaining the real, 
fair and meaningful comprehensive evaluation conclusions. The evaluation indicators of vocational 
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education supply and resource allocation designed for this purpose should meet the following 
principles: 

1) Indicators should be streamlined. The selection of indicators in this paper follows the principle that 
it is better to have fewer rather than more, and it is better to have simpler rather than more 
complicated indicators, taking the size of the role of the indicators in the evaluation as the starting 
point, and the indicator system should cover all the most concise information that can reϐlect the object, 
so as to minimize the cost of time and energy to complete the evaluation of the supply of vocational 
education and the allocation of resources. 

2) Indicators should be representative. The selected indicators should be able to reϐlect the 
characteristics of the supply and allocation factors of vocational education, and the representativeness 
and differences of the indicators should make the evaluation more objective and comprehensive. 

3) Feasibility of indicators. Indicators should be in line with the objective reality, in the process of 
investigation, to ensure the authenticity of the data, standardized data is more stable and easy to 
operate. 

4) Uniϐication of comprehensiveness and emphasis. Factors affecting the supply and conϐiguration of 
vocational education are many and interact with each other, constituting a whole of inϐluencing factors. 
The selected indicators should be comprehensive and not be omitted, but not “a mass of hemp” 
without priority. 

5) Combination of quantitative and qualitative indicators. Selection of factors affecting the supply and 
conϐiguration of vocational education contains some speciϐic quantitative research issues, but also 
contains some qualitative measurement issues. Quantitative indicators can calculate the actual value, 
so that the evaluation results are more direct and clear. 

This paper draws on the existing achievements and solicits the opinions of relevant experts, and 
selects the campus area X1 (mu), the number of full-time students X2 (people), the number of graduate 
students X3 (people), the number of faculty members X4 (people), the number of full-time teachers 
X5 (people), the number of teachers with senior professional titles X6 (people), the number of 
vocational majors X7 (people), the number of master's points of ϐirst-level disciplines X8 (points), the 
number of doctoral points of ϐirst-level disciplines X9 (pieces), the number of library collections X10 
(10,000 volumes), and the number of campus construction area X11 ( 10,000 square meters), the total 
value of teaching and scientiϐic research equipment X12 (100 million yuan), a total of 12 indicators, to 
build an evaluation index system for the allocation of educational resources in vocational schools. 

2.2. Factor analysis 

When analyzing and researching problems, it is necessary to collect a large number of samples and 
relevant index data to ϐind the law of development and change of things, but often the complexity of 
the data, redundancy, and overlapping information increases the difϐiculty of the analysis, factor 
analysis to simplify the problem in a scientiϐic way, ϐirst of all, factor analysis will be the original 
intricate variables or multiple information overlapping variables of the index, merge and synthesize 
them into fewer variables, i.e. core factors. Firstly, factor analysis combines and synthesizes the 
original intricate variables or indicators of multiple variables with overlapping information into fewer 
variables, i.e. core factors, which are irrelevant to each other, and can be used to represent most of the 
information of the original variables, and explain and analyze the variables with these factors, as well 
as measure and evaluate the related problems. And vocational education resource allocation is 
precisely affected by a variety of factors and the role of each other, there are interrelationships and 
overlapping information, so the use of factor analysis can ϐind out a few comprehensive factors, with 
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these fewer core factors can be used to analyze the resource allocation of vocational education in order 
to reϐlect the development of vocational education. 

Establishment of mathematical model: 
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Interpreted as m  factor variable is 1 2, mF F F  respectively, after standardization with zero mean 

and standard deviation of 1 the variable is x , then the p  original variables are 1 2, , px x x , m p  

respectively, expressed as a matrix form of 

 X AF a   (2) 

The factor variables are F , A  is the loading matrix for F , ija  is the factor loading, which is the 

loading of the i th original variable on the j th factor variable, i.e., the larger the absolute value of ija , 

the stronger the relationship between F   and ix  , ija   is the standard regression coefϐicients in 

building a multiple regression, and   is the special factor, which serves as a portion of the original 
variable that cannot be explained by the factor. 

Determine whether the variables are suitable for factor analysis: 

1) Bartlett's test of sphericity [32]. Bartlett spherical test, is used to determine whether the original 
variables are suitable for factor analysis of the criteria, ϐirst of all, the null hypothesis that the 
correlation coefϐicient matrix is a unit matrix, and secondly, according to the correlation coefϐicient 
matrix of the determinant of the calculation of the value of the P  , if the value of the P   value is 
relatively large, and the corresponding probability of companionship value is less than the general 
provisions of the signiϐicance of the level of 0.05, then the rejection of the null hypothesis, that is, the 
original variables correlation coefϐicient is not possible is a unit array, there is correlation of the 
original variables, suitable for factor analysis; on the contrary, if the value of P  obtained from the 
calculation is small, and the corresponding probability of concomitance is greater than 0.05, then the 
null hypothesis can not be rejected, and the correlation coefϐicient matrix of the original variables may 
be a unit array, it is not easy to use the factor analysis method as a measure and evaluation. 

2) KMO test. KMO is a statistic used to test the data is used to compare the simple correlation 
coefϐicient and partial correlation coefϐicient between the variables, the formula is as follows: 
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The value of KMO ranges between 0 and 1. The closer the value is to 1 the more suitable it is for 
factor analysis and the smaller the value the less suitable it is for factor analysis. The criteria are ϐive 
ranges: 0.9KMO    very suitable; 0.8 0.7KMO    suitable; 0.7 0.6KMO    not very suitable; 
general 0.5KMO   not suitable for factor analysis. 

The methods of determining factors in factor analysis methods are least squares, great likelihood, 
principal component analysis, etc., which are used to establish principal component model, and in this 
thesis, the principal component analysis method based on principal component model is chosen to 
analyze the allocation of resources in vocational education. 
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1 1 1 1k k ku u u   ,  1, 2,3, ,k p  ; 1 2, py y y  are the ϐirst, second, third... p th principal 

components of the original variable. Its ability to explain the variables in order in order to reduce if 
the analysis of the following steps: 

1) Standardization of data 
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where 1, 2i n  , is the number of samples; 1,2j n  , is the number of sample original variables. 
2) Compute the covariance matrix R  of the data ij n

x


    and ϐind the R  ϐirst m  eigenvalues 

 . 
3) Determine the m   based on the factor cumulative variance rates and ϐind the factor loading 

matrix of the m  variables: 
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The cumulative variance contribution of the factors was used to determine m , calculated as: 
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Calculate factor scores: 
After determining the factor variables, scores are calculated for each sample of data, and factor 

scores for factors with fewer dimensions are used to synthesize judgments 

  1 1 2 2 1, 2,j j j jp pF x x x j m        (9) 

The factor analysis method calculates the composite score: 

 
1
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n

i J
i

Z FS

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where F  is the score of the sample factor and S  is the cumulative contribution of the extracted 
primary factor. 

2.3. K-Means clustering algorithm 

K-Means [33] algorithm is a typical unsupervised clustering algorithm based on the Euclidean distance 
of the data sample points, “things are grouped together, people are divided into groups”. The main 
principle is as follows: based on the multidimensional characteristics of the given data samples, the 
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Euclidean distance between the sample points is calculated, the smaller the distance between the 
sample points in the distribution of the closer, the more likely to have the same data characteristics, 
can be divided into a class. For example, based on the 15 household credit rating indicators given in 
this paper, multi-dimensional Euclidean distance calculation is carried out on 15 dimensions, and 
samples that are closer in a certain dimension have similar characteristics in that dimension. After 
calculating the 15 dimensions, households with close combined distances will be classiϐied into the 
same category of households with uniform credit ratings.The distance in the K-Means algorithm is 
deϐined in the following equation: 

 

     

 

2 2 2
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K-Means clustering algorithm steps are as follows: 
1) Specify the number of clustering groups K , randomly select the number of K  sample points as 

the clustering center clustering; 
2) Calculate the Euclidean distance from each sample point to the initially selected clustering center, 

and cluster based on the principle that the closer the distance, the more likely to have the same data 
characteristics; 

3) After arriving at the clustering results, recalculate a completely new cluster center, i.e., the sample 
point located in the very center of each cluster; 

4) Compare the initially selected clustering center and the recalculated clustering center, if the 
distance between the two is less than the speciϐied distance of the sum of error squares criterion 
function, the conditions are met, then the calculation process ends here; 

5) If the initially selected clustering center and the recalculated clustering center are separated by a 
larger distance, signiϐicantly greater than the speciϐied distance, re-return to the second step, iterative 
calculation to the fourth step. 

Combined with the steps of K-Means algorithm, it can be seen that the algorithm has the advantages 
of clear and easy to understand the concept, simple and generous calculation steps and high 
computational efϐiciency. Even if the calculation of a large amount of data can be realized in a shorter 
period of time to collect the class and produce accurate results, is one of the more widely used 
clustering algorithms. The number of family samples in this paper reaches 38789 families, if the 
traditional expert scoring method is used for credit rating, it is time-consuming and laborious, and it 
can not meet the requirements of objective rating. The choice of K-Means algorithm, on the other hand, 
can be realized in a shorter period of time for multiple, iterative operations, and even if more family 
samples are added, they can be reclassiϐied again in a reasonable manner. However, with the advantage 
of simplicity and efϐiciency, the K-Means algorithm also has obvious shortcomings. Determining the 
number of clustering groups K   requires the researcher to make attempts and then ϐinalize the 
determination, and it is not possible to specify the number before calculation. Moreover, since the 
initial clustering centers are randomly speciϐied, it is prone to the phenomenon of local optimization, 
and requires a higher number of attempts to produce stable results. 

2.4. Clustering Quality Evaluation Metrics - Profile Coefficients 

The disadvantages of K-Means algorithm are more obvious, because the initial clustering center is 
randomly speciϐied, which may produce the phenomenon of local optimum, so it is necessary to 
introduce the clustering effectiveness evaluation index - contour coefϐicient. 

The contour coefϐicient [34] is an evaluation index that can assess the effectiveness of clustering 
during the clustering calculation process. There are two main factors of contour coefϐicient, which are 
cohesion and separation, and it can evaluate the computational impact of different algorithms for the 
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same data samples as well as the computational impact of the same algorithms but in different running 
ways, which is highly applicable. The deϐinition of contour coefϐicient is shown below. 

 
( ) ( )

( ) , 1,2, ,
max{ ( ), ( )}

m i n i
S i i j

m i n i


    (12) 

where i  is a calculation of the number of data sample points, with a total of i  data samples. ( )m i  
is the arithmetic mean of the distances from the i th data sample point to all other sample points of 
the clustering group with which it is grouped, representing the degree of cohesion within each group 
after the clustering calculation. ( )n i  is the minimum value of the distance from the i th data sample 
point to all other sample points of the clustering group that are not in the same group as it, which 
represents the degree of separation between each group after the clustering calculation. The distance 
reϐlects the degree of similarity; the greater the distance, the less similar the data sample points are to 
each other. The above measures of distance are deϐined using the Euclidean distance. 

The proϐile coefϐicients of all data sample points are averaged, and the result is the proϐile coefϐicient 
of the clustering calculation. The maximum range of values of the contour coefϐicient ( )S i  is [ 1,1] . 
When the range of values is [ 1,0) , i.e., ( ) ( ) 0m i n i  , it means that the distance between the data 
sample point and other sample points of the same clustering group is too large, and the clustering 
effect is poor, and needs to be recalculated; when the range of values is (0,1] , i.e., ( ) ( ) 0m i n i  , it 
means that the distance between the data sample point and other sample points of the same clustering 
group is relatively small, and the clustering effect is good, and clustering can be carried out. It is now 
generally recognized that when the value of ( )S i  falls between 0 and 0.5, it indicates good results, 
and when the value falls between 0.5 and 1, it indicates excellent results. 

3. Evaluation method performance analysis 

To ensure the results of clustering, this study compares the different results of SSE method and proϐile 
coefϐicient method on the number of clusters. The results of the clustering number analysis for the 
ϐirst full data are shown in Figures 1 and 2. The results show that the SSE method only divides the 
number of clusters into 2 categories, while the contour coefϐicient method classiϐies the results into 
11 categories, and the contour coefϐicients are more reϐlective of the relationship between the data. In 
this way, it proves the better performance of the clustering method in this paper, which is suitable for 
conducting the evaluation of educational resource allocation. 

 

Fig. 1. The number of clusters of SSE method 
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Fig. 2. The number of clusters of Contour coefϐicient method 

4. Comprehensive Evaluation of Educational Resource Allocation in Fujian and 
Taiwan Vocational Colleges and Universities 

Selected 42 vocational colleges and universities in Fujian and Taiwan (for the convenience of 
presentation, this paper omits the names of 42 institutions, respectively 01-42 represent). First of all, 
the correlation analysis of the 12 evaluation index data, from the analysis results, the evaluation index 
data KMO value of 0.839, greater than the general standard of 0.6, indicating that the evaluation index 
data can be factor analyzed, Bartlett's test of sphericity approximate chi-square value of 875.781, the 
signiϐicance level of 0.000 under the condition of 66 degrees of freedom, indicating that the evaluation 
index data are suitable for factor analysis. Due to the different quantitative outline of each evaluation 
index, in order to eliminate the inϐluence of quantitative outline on the results of factor analysis, it is 
also necessary to standardize the index data, and then carry out factor analysis on the data of 12 
standardized evaluation indexes, and extract the main factors by the method of great variance rotation 
with the principle of the contribution rate of the variance being greater than 85%, and it is possible to 
extract three main factors, and the cumulative contribution rate of its variance is 91.068%, which 
means that the main factors extracted retain the most of the information of the original index data. 
The speciϐic results are shown in Table 1. 

Table 1. Variance decomposition and the main cause extraction analysis 

Constituent 1 2 3 

Initial eigenvalue 

Tot 9.386 0.836 0.685 

Variance/% 78.451 7.152 5.672 

Cumulative/% 78.451 86.603 91.275 

Extract the sum of 

squares and load 

Tot 9.386 0.836 0.685 

Variance/% 78.451 7.152 5.672 

Cumulative/% 78.451 86.603 91.275 

Rotate the squares 

and load 

Tot 4.418 3.332 3.174 

Variance/% 37.065 27.759 26.451 

Cumulative/% 37.065 64.824 91.275 

 
The factor loading matrix reϐlects the relationship between the initial evaluation indexes and the 

three main factors extracted, and the orthogonal rotation of the factor loading matrix using the 
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variance great rotation method results in an orthogonal rotated factor loading matrix, which is shown 
in Table 2.ZXi denotes the standardized data for the index Xi. 

X2, X3, X6, X8, X9, and X10 have high loadings on the ϐirst principal factor, F1, and these resourcing 
indicators primarily reϐlect information about the school's development potential. The ϐirst main 
factor can be interpreted as the school development potential factor.X1, X7 and X12 have high loadings 
on the second main factor F2, which indicates that the second main factor mainly reϐlects the 
information of these resource allocation indicators, and according to the deϐinition of the indicators, 
the second main factor can be called the teaching hardware factor.X4, X5 and X11 have high loadings 
on the main factor F3, and these three indicators mainly reϐlect the school education's manpower and 
teaching environment, and this main factor can be interpreted as teaching manpower and 
environment factor. 

Table 2. Orthogonal rotation factor load matrix 

Standardized 

index 

Primary cause Standardized 

index 

Primary cause 

F1 F2 F3 F1 F2 F3 

ZX1 0.506 0.687 0.302 ZX7 0.326 0.862 0.174 

ZX2 0.619 0.583 0.415 ZX8 0.755 0.452 0.398 

ZX3 0.881 0.306 0.338 ZX9 0.885 0.308 0.275 

ZX4 0.432 0.258 0.852 ZX10 0.715 0.532 0.271 

ZX5 0.264 0.261 0.918 ZX11 0.407 0.554 0.576 

ZX6 0.725 0.384 0.548 ZX12 0.298 0.718 0.513 

 
The three main factor scores of different schools can be derived from SPSS20.0, and the 

comprehensive score of vocational education resource allocation can be obtained by multiplying and 
then summing the variance contribution ratio of the three main factors respectively. The 
comprehensive score of educational resource allocation and the main factor scores of each school are 
sorted, and the sorting is shown in Table 3. 

Table 3. Education resource allocation comprehensive evaluation sorting 

School number 
General purpose Primary cause 

F ranking F1 ranking F2 ranking F3 ranking 

02 1 1 4 2 

01 2 2 26 5 

05 3 29 1 3 

06 4 40 2 4 

03 5 4 9 9 

04 6 7 3 42 

07 7 20 5 7 

14 8 42 41 1 

12 9 15 12 14 

10 10 6 30 15 

29 11 28 10 18 

15 12 26 18 8 

9 13 21 15 16 

8 14 39 6 22 

28 15 38 14 10 

21 16 37 25 6 

13 17 25 19 13 
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20 18 41 8 17 

36 19 31 7 37 

17 20 36 11 24 

24 21 24 29 11 

22 22 32 17 19 

19 23 22 20 31 

11 24 3 35 23 

26 25 23 13 39 

27 26 12 34 12 

23 27 19 24 35 

33 28 33 16 28 

25 29 35 23 20 

16 30 34 22 21 

18 31 30 21 27 

37 32 16 28 38 

30 33 27 27 25 

40 34 14 31 40 

39 35 18 32 34 

38 36 17 33 30 

32 37 11 36 33 

42 38 10 37 29 

35 39 9 40 26 

41 40 8 39 32 

31 42 13 38 36 

34 42 5 42 41 

The previous factor analysis obtained the ranking of the comprehensive score of the educational 
resource allocation of vocational schools in Fujian and Taiwan, the ranking of the main factor scores, 
now combined with the above data to cluster analysis, to obtain the classiϐication of the educational 
resource allocation of 42 vocational schools in Fujian and Taiwan, the clustering diagram of the 
vocational education resource allocation is shown in Figure 3, according to which the 42 vocational 
schools can be divided into four categories, and the classiϐication of the classiϐication of the speciϐic 
situation is shown in Table 4. 

The ϐirst clustering vocational school comprehensive factor scores ranked in the ϐirst two, the 
strongest educational resource allocation. Although the ϐirst cluster of vocational schools campus area, 
the number of majors, the total value of teaching and research equipment three indicators are ranked 
higher, but compared with the indicators of the development potential of each school, the relative 
campus area, the number of majors, teaching and research equipment ranked lower, resulting in the 
ϐirst cluster of vocational schools teaching hardware factor ranked lower. Therefore, the ϐirst cluster of 
vocational colleges and universities should further improve the conditions of school operation and 
increase the investment in teaching and research instruments and equipment. They should also take 
the construction of school disciplines as the ϐirst priority, try to cultivate a number of national key 
disciplines, and also continuously increase the construction of specialties to realize the coordinated 
development of multi-disciplinary specialties. 

The second cluster of vocational schools ranked from the 3rd to the 6th in the comprehensive factor 
score, with stronger educational resource allocation. The second cluster of vocational schools should 
ϐirstly increase the introduction of talents and cultivation, focusing on the introduction of high-level 
talents, focusing on the introduction of a number of domestic and foreign experts and scholars, 
overseas PhDs, and other high-level leaders, and strive to optimize the title structure of teachers. 
Secondly, with the enhancement of characteristic and advantageous disciplines as the core, promote 
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the coordinated development of engineering, science and humanities and social science disciplines in 
the school, and further optimize the structure and layout of disciplines and majors. Once again, 
stabilize the enrollment scale of ordinary students in the school. Finally, based on the standard of 
books per student, further strengthen the construction of books and literature, enhance the 
construction of academic literature and information storage, and improve the library book collection 
and subject coverage. 

The third cluster of vocational schools with medium level of educational resource allocation should 
further expand the scale of operation. Optimize the title structure of full-time teachers and increase 
the proportion of teachers with senior titles. Strengthen the construction of library materials, increase 
the library book collection and subject coverage. At the same time, we should grasp the opportunity of 
industrial transformation and upgrading of the Fujian-Taiwan region, highlight the characteristics of 
the training of applied talents, adhere to the positioning of the training of applied talents, set up the 
concept of serving the regional economic and social development, and develop into an application-
oriented school. 

The fourth cluster of vocational schools with relatively weak resource allocation should further 
expand the scale of operation and increase professional settings. Optimize the full-time teacher title 
structure, at the same time, we must continue to improve the conditions of schooling, strengthen the 
school teaching, administrative premises construction, increase the investment in teaching and 
research equipment, accelerate the basic course of experimental teaching demonstration centers and 
key laboratories construction, to provide hardware support for education. At the same time, we should 
establish the concept of serving the economic and social development of Fujian and Taiwan, and 
cultivate practical talents. 
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Table 4. Education resource allocation classiϐication results 

Classification School 

1 1, 2 

2 3, 4, 5, 6 

3 7-30, 33, 36-40 

4 31, 32, 34, 35, 41, 42 

 

Fig. 3. School education resource conϐiguration cluster tree chart 

5. Construction of Innovative System and Quality Improvement Strategy of E-
commerce English Course 

5.1. Requirements for the Construction of E-Commerce English Course System 

1) E-commerce and English should be cross-fertilized with each other. E-commerce English belongs to 
cross disciplines, which needs to integrate e-commerce and English organically, and should achieve 
effective articulation between e-commerce and English. Therefore, in the construction of the 
curriculum system, it is not simply rude to add e-commerce courses in the English professional courses, 
or increase the English courses in the international trade professional courses, but should be an 
organic combination of English knowledge and skills and e-commerce knowledge and skills. 

2) E-commerce courses should be complete. As a multidisciplinary cross-specialty, the talents 
cultivated by the English major of e-commerce should have strong practical ability of e-commerce in 
addition to strong English application ability. Therefore, international e-commerce-related courses are 
indispensable, such as e-commerce management, international trade practice, e-commerce 
negotiation, e-commerce English reading, audiovisual, writing and translation. Vocational colleges and 
universities should reasonably plan the curriculum system of e-commerce English majors according 
to their own advantages, so that students have more systematic knowledge and skills of e-commerce. 

3) Practical curriculum should take into account the cultivation of English application ability and e-
commerce operation skills in a balanced way. The “national standard” requires e-commerce English 
talents to have both strong English language skills and strong e-commerce skills. Vocational colleges 
and universities should meet the requirements of the “national standard” for different levels of e-
commerce English talents, and differentiate the practical course system according to their own 
schooling orientation. For vocational colleges and universities with higher positioning and better 
student sources, they can reduce the basic English skills training as appropriate and increase the 
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practical links related to e-commerce knowledge and skills. For the positioning is not high, and the 
source of poorer English foundation of the institutions, can be appropriate to increase the English basic 
skills training, appropriate to reduce the e-commerce knowledge and skills related to the practical 
aspects. 

5.2. Construction of Innovative System and Quality Improvement of E-Commerce English Course 

1) General Education Courses. The general education courses are mainly for the ϐirst and second years 
of the university, and mainly offer two types of courses: basic arts and science courses and elective 
general education courses. The basic arts and science courses mainly include ideological and political 
theory, university computer foundation, university physical education, university database foundation, 
mental health education, higher mathematics, modern Chinese language, career planning for college 
students and social sciences. General elective courses mainly include dozens of courses such as 
Introduction to Chinese Culture, Natural Science, Law and Society, Art Appreciation and Second 
Foreign Language. In order to further improve the quality of general education training, modern 
teaching methods can be introduced. 

2) Professional Education Courses. Professional education courses mainly include two categories of 
professional courses: English knowledge and skills and e-commerce knowledge and skills. English 
knowledge and skills courses mainly include Basic English, E-commerce English Listening, English 
Speaking, E-commerce English Reading, English Basic Writing, E-commerce English Translation, 
Introduction to English Linguistics, and English-speaking Countries' Society and Culture. The e-
commerce knowledge and skills courses mainly include Principles of Economics, Organizational 
Behavior, Introduction to E-commerce Management, International Trade Theory and Policy, Marketing, 
Fundamentals of Accounting, International Trade Practice, Management and International Business 
Law. In order to better enhance the teaching effect of professional education courses, bilingual or full 
English teaching can be used, so that students can master the knowledge and skills of e-commerce and 
at the same time master a certain degree of comprehensive application of English. 

3) Specialized Education Courses. In order to avoid the phenomenon of homogenization of personnel 
training, vocational colleges and universities should combine their own positioning and student 
source situation to increase the special education courses. Characteristic education courses mainly 
include two categories of courses: direction-speciϐic specialized courses and interdisciplinary elective 
courses. Direction-speciϐic professional courses are not ϐixed, but are ϐlexibly set according to the 
requirements of economic globalization, Belt and Road construction and “national standards”, and the 
names and contents of the courses are adjusted and supplemented regularly. Interdisciplinary elective 
courses can be set up in several interdisciplinary elective course clusters, which are available for 
students to take as a unit, so as to further enrich students' interdisciplinary knowledge and skills. 
Regular tutorial lectures, innovation and entrepreneurship competitions and rotational internships 
are organized to further strengthen students' English application skills, practical e-commerce skills 
and e-commerce thinking. 

6. The Effect of Innovation of E-commerce English Course System 

This chapter focuses on organizing and analyzing the data collected from the application of the 
innovation of the e-commerce English course system to practice. Survey on the effect of innovation on 
students. Students majoring in e-commerce English in a school were selected to analyze the students' 
e-commerce English course performance, the data of e-commerce English course performance were 
from the pre-test and post-test conducted in the experimental class and the control class, and the 
independent samples t-test was conducted on the data through SPPSS26.0, which was used to verify 
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the effect of the innovation of e-commerce English course system on the students' performance in e-
commerce English course. 

Before the teaching experiment, the pre-test was conducted in two classes, the experimental class 
and the control class, and the authors used the reading part of the ϐirst monthly examination paper of 
2023, and the following is the data analysis of the pre-test of the e-commerce English course 
achievement of the experimental class and the control class, and the results of the analysis of the pre-
test achievement and the results of the independent sample t-test of the achievement are shown in 
Table 5 and Table 6 respectively. 

The mean of the pretest of the experimental class students' performance in the E-commerce English 
course and the mean of the pretest of the control class students' performance in the E-commerce 
English course are 22.84 and 22.79, respectively, and the mean of the pretest of these two classes is 
close to each other. The standard deviation of the pretest scores of the students in the experimental 
class is 8.45, while the standard deviation of the pretest scores of the students in the control class in 
the e-commerce English course is 8.57, which shows that the dispersion of the pretest scores of the 
students in the two classes in the e-commerce English course is small. The pre-test scores of the 
experimental and control classes in the E-Commerce English program were tested by the independent 
samples t-test with a p-value = 0.977 > 0.05, which shows that there is no signiϐicant difference 
between the lower limit of the 95% conϐidence interval of the degree of freedom of 75 differences and 
the upper limit of the 95% conϐidence interval of -2.462 and 2.532. This indicates that the level of 
English in the two classes of e-commerce is at the same level, and it is more scientiϐic to take the 
students of the two classes as the object of the study. 

Table 5. Experimental class and the previous test results analysis 

 N Mean value Standard deviation Standard error mean 

Pretest 
Laboratory class 40 22.84 8.45 1.23 

Cross-reference class 40 22.79 8.57 1.26 

Table 6. Experimental class and the previous test of the comparison class 

 

Levin variance 

equivalence test 
Average equivalent t test 

F Sig. t df 
Sig.(2-

tailed) 
D Std.e 

95%CI 

Lower 

limit 

95%CI 

Upper 

limit 

Pretest 

Assumed 

equal 

variance 

0.062 0.809 0.034 75 0.977 0.042 1.251 -2.462 2.532 

Assumed 

unequal 

variance 

  0.034 
74 

.541 
0.977 0.042 1.251 -2.462 2.532 

The innovative instructional design of the e-commerce English course system was used in the 
experimental class, and the conventional instructional design was used in the control class. At the end 
of the experiment, a posttest was conducted for the experimental class and the control class to analyze 
the posttest scores of the e-commerce English course in the two classes, aiming to verify whether there 
is any change in the scores of the e-commerce English course for the students in the experimental class 
and the control class in the two classes after the use of different instructional designs. The following 
are the statistical data of the post-test scores of the experimental and control classes, and the results 
of the post-test score analysis and the independent sample t-test of the scores are shown in Tables 7 
and 8, respectively. 
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At the end of the experiment, the average scores of students' post-test e-commerce English course 
grades in the experimental class and the average scores of students' post-test e-commerce English 
course grades in the control class were 26.81 and 22.84, respectively, which shows that the average 
scores of the post-test e-commerce English course grades in the experimental class were higher than 
those in the control class. The standard deviation of the posttest scores of the students in the 
experimental class is 3.794, while the standard deviation of the posttest scores of the students in the 
control class is 5.945, which indicates that the dispersion of the scores of the students in the two 
classes is different, and that the dispersion of the students in the control class is obviously larger than 
that of the experimental class. Moreover, in the t-test table of independent samples of post-test scores, 
it was found that the P-value = 0.017 < 0.05, and the lower limit of the 95% conϐidence interval of the 
degree of freedom of 78 differences was 0.452, and the upper limit was 0.459, which proved that there 
was a signiϐicant difference in the post-test scores of the students of the experimental class and the 
control class at the end of the experiment. The students in the experimental class have improved their 
performance in the E-Commerce English course after using the innovative teaching design of the E-
Commerce English course system, therefore, to a certain extent, it can be shown that the innovative 
teaching design of the E-Commerce English course system has a positive effect on the improvement of 
the students' performance in the English E-Commerce English course. 

Table 7. Experimental class and the posttest results analysis 

 N Mean value Standard deviation Standard error mean 

Posttest 
Laboratory class 40 26.81 3.794 0.687 

Cross-reference class 40 22.84 5.945 0.865 

Table 8. Experimental class and the previous test of the comparison class 

 

Levin variance 

equivalence test 
Average equivalent t test 

F Sig. t df 
Sig.(2-

tailed) 
D Std.e 

95%CI 

Lower 

limit 

95%CI 

Upper 

limit 

Posttest 

Assumed 

equal variance 
7.356 0.006 2.458 78 0.017 2.409 0.985 0.452 4.459 

Assumed 

unequal 

variance 

  2.458 68.544 0.017 2.409 0.985 0.449 4.453 

7. Conclusion 

1) This paper chooses the factor analysis method and K-Means clustering algorithm to evaluate the 
allocation of vocational education resources in Fujian and Taiwan. The 42 vocational colleges and 
universities are clustered into four types, and the four types of vocational colleges and universities put 
forward targeted measures to optimize the allocation of resources. The ϐirst cluster of vocational 
colleges and universities should focus on improving the conditions of schooling and training high-level 
teaching teams. The second cluster of vocational colleges and universities should increase the 
introduction of talents to stabilize the source of students, while strengthening the library and 
literature construction. The third cluster of vocational colleges and universities should expand the 
scale of operation and optimize the title structure of teachers. The fourth cluster of vocational colleges 
and universities should increase the professional settings and the cultivation of practical talents on the 
basis of expanding the scale of operation. 
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2) The article puts forward the strategies related to the construction of the innovative system of e-
commerce English curriculum in Fujian and Taiwan. The constructed e-commerce English course 
innovation system can effectively improve the e-commerce English application ability of e-commerce 
English majors, there and e-commerce English course grades. In the teaching experiment, the average 
score of the post-test scores of the students in the experimental class is 3.97 points higher than that of 
the control class, and the P-value of the independent samples t-test of the post-test scores is 0.017, 
which proves that the constructed e-commerce English course innovation system makes the post-test 
scores of the students in the two classes have signiϐicant differences. It shows that the innovative 
system of the e-commerce English course constructed in this paper has a certain value of 
popularization. 
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