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Abstract: Education informationization 2.0 action is an important way to solve the 

educational contradiction and realize the modernization of education in China. 

According to the general process of developing the evaluation index system, this paper 

studies the structure, observation index and weight of the performance evaluation 

index system of Vocational and technical education (VTE) informatization in 2.0 era. 

The research results show that the performance evaluation mainly involves such 

dimensions as management, infrastructure, intelligentialization, innovation, resources 

and application. Among them, the most important dimension is Application, followed 

by Resources, Intelligentialization and Innovation. Infrastructure dimension can also 

reflect the level of school informatization construction to some extent, but its weight 

is far lower than other indicators, which indicates that the emphasis of VTE's 

informatization development in the 2.0 era has changed from focusing on the 

construction of "things" to satisfying the innovation and deep application of 

information technology in teaching and learning. 
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1. Introduction 

In April 2018, the Chinese Ministry of Education officially issued Education Information 

2.0 Action Plan, which put forward that "Education Informatization is the strategic 

choice of China's education reform and development in the new era, and it is of great 

significance to the construction of a powerful country in education and human 

resources". 

In April 2018, the Chinese ministry of Education officially released the Education 
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Informatization 2.0 Action Plan ", put forward the Education Informatization is a 

strategic choice for the new era in the development of Education reform in China, it is 

to build Education power and the power of human resources is of great significance ", 

marking the Education informationization in our country from the emphasis on 

"infrastructure" 1.0 2.0 era towards the emphasis on intelligence and innovation.Du 

Zhanyuan, Minister of Education of China (2017), pointed out that education 

informatization 2.0 is to promote the transformation of education informatization from 

integration application to innovation development. The core of Educational 

Informatization 2.0 is to transform the educational ecology and realize the innovative 

development of teaching and learning through the integration of information 

technology and education. 

Based on the analysis of the characteristics of VTE’s informationization, this paper will 

develop the relevant evaluation index system in combination with the actual demand 

of the development of VTE in China and the goal of educational informationization, in 

order to provide accurate, quantitative and relatively complete evaluation tools and 

promote the informationization, intelligentialization and innovation development of 

VTE. 

 

2. Research Principles 

Because of the forward-looking nature of education informationization 2.0 and the 

practicality of VTE teaching activities, this research is based on the following principles: 

(1) following the general principles of constructing index system, such as 

systematicness, typicality, conciseness and measurability of indicators; (2) 

emphasizing the comprehensive development of students and the application of 

information-based teaching; (3) emphasizing the intelligent and innovative features of 

education informatization 2.0. 

 

3. Research Process 

3.1 Design of evaluation index system structure 

Combined with literature review and qualitative research, this paper preliminarily 

determines the evaluation index, and makes it comprehensive from three aspects: (1) 

firstly, relevant literatures at home and abroad are comprehensively sorted out to form 

the first, second and third-level index sets of this study, in which the first level is the 

structural layer, the second level is the element layer, and the third level is the index 

layer; (2) secondly, based on the previous qualitative analysis of VTE informatization 

2.0 cases, typical characteristics of VTE informatization in China's 2.0 era are extracted 

to enrich and improve the performance evaluation index set of this study; 3) Thirdly, 

focusing on the core issue of "Typical Expressive Model of VTE Information in the Era 
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of 2.0", the interview outline is designed, and through the principle of target sampling, 

5 information commissioners, 10 teachers and 30 students are selected to conduct 

semi-structured interviews to explore the potential demand points of teachers and 

students for ICT [1-3]; finally, this paper designs the structure of VTE informatization 

performance evaluation index system, which covers 6 structural level indicators such 

as management, infrastructure, intelligentization, innovation, resources, application 

and 16 factor level indicators. 

 

3.2 Determination of evaluation index system 

In this paper, Delphi method is used to consult experts on the representativeness, 

importance and measurability of the indicators. After three rounds of implementation 

of Delphi method, the consistency of experts reached more than 0.8. Finally, 6 first-

level indicators, 14 second-level indicators and 52 third-level indicators were 

determined [4-9], as shown in Table 1. 

Table 1 Major Coding of the Index System 

Target Layer Structure Layer Element Layer 

The 

Performance 

Evaluation 

Index System  

(A) 

Management 

(B1) 

Funding and Expenditure (C1-1) 

Policy Incentives (C1-2) 

Informatization Leadership (C1-3) 

Infrastructure 

(B2) 

Computer and multimedia facilities (C2-1) 

Digital Campus (C2-2) 

Intelligentization 

(B3) 

Intelligent Platform (C3-1) 

Application of Intelligent Technology (C3-2) 

Innovation 

(B4) 

Multi-Party Fusion (C4-1) 

Curriculum Innovation (C4-2) 

Resources 

(B5) 

Digital Book Resources (C5-1) 

Video Digital Resources (C5-2) 

Non-video digital resources (C5-3) 

Quality Courses (C5-4) 

Application 

(B6) 

Teachers' Informatization Ability (C6-1)  

Students' Informatization Ability (C6-2)  

Online courses (c6-3) 

 

3.3 Determining the Weight of Evaluation Index 

Analytical Hierachy Process (AHP) is used to determine the weight of key evaluation 

indicators. Analytic Hierarchy Process (AHP), as a systematic evaluation method, needs 

a unified comparative benchmark when comparing index factors in pairs. Firstly, the 

scale of evaluation is selected; secondly, the importance of index factors at the same 

level is compared, and the judgment matrix of index factors is constructed; finally, the 

weight of each index factor is calculated according to the relevant calculation methods. 
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3.3.1 Selection Basis of Evaluation Scale 

Satty (1996) and other scholars have made relevant experimental research conclusions 

on the accuracy of people's judgment results at different scales. This study adopts a 

9-level scale, and the specific description of the evaluation scale is shown in Table 2 . 

Table 2 Evaluation Scales of Judgment Matrix 

Scale Definition Connotation 

1 Equally important 
The comparison of the two factors A1 and A2 

is of equal importance. 

3 Slightly more important 
The former element A1 is slightly more 

important than the latter element A2. 

5 Quite more important 

According to experience and judgment, a 

strong tendency to A1 is more important than 

A2. 

7 Obviously more important 
It's actually very much in favor of A1 being 

more important than A2. 

9 Absolutely more important 
There is evidence that A1 is very important 

when compared with A2. 

2, 4, 6, 8 - 
Intermediate value between the above 

criteria. 

Reciprocal of 

the above 

values 

- 

When the value of A1 compared to A2 is A12, 

then the value of A2 compared to A1, A21, is 

equal to 1/A12. 

3.3.2 Construction of Judgment Matrix 

Let the judgment matrix of the target layer be A=(aij)6×6, including 6 factors such as 

management, infrastructure, intelligence, innovation, resources and application. The 

judgment matrices of the secondary evaluation criteria are B1, B2, B3, B4, B5 and B6. 

After the judgment of ten experts, the judgment matrix of importance between the 

six factors in the first-level evaluation criteria is established as follows: 
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The value of all elements in judgment matrix b2, b4 and b6 of the structural layer is 

1, which means that the importance of index comparison is exactly the same. All 

elements of the judgment matrix c1-1, c1-2, c1-3, c2-1, c3-1, c3-1, c4-1, c4-1, c5-1, 

c5-1, c5-2, c5-3, c6-2 and c6-3 of the element layer are also 1, and the remaining 

matrices c3-2, c5-4 and c6-1 are shown as follows: 

















=

15/13/1

513

33/11

23-C

    

         

















=

14/19/1

415/1

951

45-C

            

   



















=−

13/15/19/1

313/15/1

5313/1

9531

16C  

3.3.3 Consistency Test of Judgment Matrix 

Considering the complexity of objective things and the subjectivity and one-sidedness 

of individual judgment may affect the scientificity of results, it is necessary to test the 

consistency of judgment matrix. The Index of judgment matrix Consistency test 

proposed by Saaty(1977) is used to introduce variables λmax (the maximum eigenvalue  

of judgment matrix), C.I.(the Consistency Index of total hierarchical ordering), R.I.(the 

Random Consistency Index of total hierarchical ordering), and C.R.(the Random 

Consistency ratio of total hierarchical ordering). When the consistency of judgement 

is satisfactory, λmax is slightly larger than the matrix order n, and the rest of the 

eigenvalues are close to 0. When C.R. = 0, Matrix A can be called Completely 

Consistency Matrix; when C.R. < 0.1, A is deemed as Satisfactory Consistency Matrix; 

when C.R. > 0.1, A is not consistent, and judgment matrix needs to be adjusted until 

satisfactory consistency is achieved. R.I. can be obtained by looking up the table, and 

C.I. can be calculated by formula 1,2 and 3. 

After calculation, the consistency test indicators of judgment matrix A, B1, B3, B5, c3-

2, c5-4, c6-1, etc. all meet the consistency requirements, as shown in table 3. 

 =
=

n

i
x

wi

iAw

n 1
ma

)(1
  

(1) 

)1/()( max −−= nnC.I.   (2) 

C.I./R.I.C.R.=  (3) 
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Table 3 Consistency Test Results of the Judgment matrices 

 A B1 B3 B5 C3-2 C5-4 C6-1 

λmax 6.3622 3.0385 2.0000 4.0435 3.0385 3.0713 4.0763 

C.I. 0.0724 0.0193 0 0.0145 0.0193 0.0357 0.0254 

R.I. 1.24 0.58 0 0.9 0.58 0.58 0.9 

C.R. 0.0584 0.0333 0 0.0161 0.0333 0.0616 0.0282 

 

3.3.4 Calculation of Index Weight 

By normalizing the column vectors of the judgment matrix and calculating the average 

value of each row, we can get the weight of each index. The weights of each index of 

judgment matrix A are WA= (0.0705, 0.0439, 0.1412, 0.1412, 0.2661, 0.3831) T, WB3= 

(0.6333, 0.1062, 0.2605) T, WB5= (0.125, 0.875) T,  WC3-2= (0.0687, 0.3889, 0.3889, 

0.153) T. 5) T, WC5-4= (0.2605, 0.6333, 0.1062) T, WC6-1= (0.7352, 0.1994, 0.0654) T. 

In order to obtain the combined weights of each index in the corresponding 

hierarchical structure and the interaction between them and the upper index, it is 

necessary to calculate the weights of each index in the layer relative to the overall 

objective on the basis of single-level weights. The calculation method is shown in 

formula 4. Among them, W denotes the weight of the index in the target layer; W ij 

denotes the weight of the index in the current layer; W i denotes the weight of the 

current layer. 

iij W*WW =  （4） 

According to the above algorithm, the weight of each index in the whole system can 

be achieved. Table 4 shows the weight of each index relative to the previous level [10-

14]. 

Table 4 The Index of All Levels and Their Weights 

Structure Layer Element  Layer Index Layer 

Management 

(0.0705) 

Funding and 

Expenditure 

(0.6333) 

Total investment in school informatization (0.25) 

Proportion of school informatization funds in total 

education funds (0.25) 

Proportion of operation and maintenance expenses in 

school informatization funds (0.25) 

Proportion of training and research funds in school 

informatization funds (0.25) 

Policy Incentives 

(0.1062) 

Average construction cost of online courses (0.5) 

Proportion of educational informatization in 

professional title evaluation (0.5) 

Number of full-time posts (0.5) 
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Informatization 

Leadership 

(0.2605) 

Number of managers with ICT certificates (0.5) 

Infrastructure 

(0.0439) 

Computer and 

multimedia facilities 

(0.5) 

Student-computer ratio (0.25) 

Teacher-computer ratio (0.25) 

Proportion of multimedia classrooms (0.25) 

Proportion of interactive whiteboard classrooms (0.25) 

Digital Campus 

(0.5) 

Campus network backbone bandwidth (0.25) 

Number of network interfaces (0.25) 

Number of wireless network access points (0.25) 

Efficiency of smart campus platform (0.25) 

Intelligentiza 

-tion 

(0.1412) 

Intelligent Platform 

(0.125) 

Number of courses with virtual laboratory (0.5) 

Number of courses using adaptive learning platform 

(0.5) 

Application of 

Intelligent 

Technology (0.875) 

Number of students learning intelligent technology 

(0.2605) 

Proportion of new technology in overall teaching 

application (0.6333) 

Number of intelligent technology research projects 

(0.1062) 

Innovation 

(0.1412) 

Multi-Party Fusion 

(0.5) 

Proportion of courses with enterprise project library 

(0.25) 

Average number of enterprise projects per course 

(0.25) 

Online course jointly developed by school and 

enterprise (0.25) 

Intercollegiate Shared online course (0.25) 

Curriculum 

Innovation (0.5) 

Average length of online innovation and 

entrepreneurship learning (0.25) 

Average length of online cultural quality learning (0.25) 

Number of online courses for lifelong education (0.25) 

Number of online courses carrying out ideological and 

political courses (0.25) 

Resources 

(0.2661) 

Digital Book 

Resources (0.0687) 

Number of electronic books per student (0.5) 

Total number of electronic books (0.5) 

Video Resources 

(0.3889) 

Total hours of video resources (0.3333) 

Number of video resources (0.3333) 

Proportion of video resources independently developed 

(0.3333) 

Non-video 

resources (0.3889) 

Total hours of non-video resources (0.2) 

Number of non-video resources (0.2) 
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Proportion of non-video resources independently 

developed  (0.2) 

Proportion of courses with question library (0.2) 

Proportion of courses with practice library (0.2) 

Quality Courses 

(0.1535) 

Number of national quality online courses (0.7352) 

Number of provincial quality online courses (0.1994) 

Number of quality online courses at school level 

(0.0654) 

Application 

(0.3831) 

Teachers' 

Informatization 

Ability (0.3333) 

Proportion of teachers using ICT in teaching (0.5764) 

Proportion of teachers who participate in 

informatization training (0.2556) 

Proportion of teachers with ICT certificates (0.1172) 

Number of informatization research projects (0.0507) 

Students' 

Informatization 

Ability (0.3333) 

Proportion of students who can make good use of ICT 

in learning (0.25) 

Average number of online learning exchanges per day 

(0.25) 

Average daily online course duration (0.25) 

Daily average number of online posts (0.25) 

Online courses 

(0.3333) 

Proportion of online courses (0.5) 

Proportion of courses with online examination (0.5) 

 

4. Conclusion 

The aim of educational informatization is to use ICT to optimize educational teaching 

process, and then to reform and reshape the whole education. This study has 

important practical reference value for the development of VTE in the 2.0 era, and the 

main conclusions are as follows: 

In the 2.0 era, VTE informatization mainly involves 6 aspects, such as management, 

infrastructure, intelligence, innovation, resources and application. VTE informatization 

should comprehensively focus on the educational goal of "cultivating people by virtue", 

innovate the learning content and resources, and reconstruct the teaching and 

learning mode, so as to optimize the learning effect of students and enhance their real 

learning experience. Each dimension of the evaluation system reflects the 

development task of education informatization 2.0, and provides referential basis for 

promoting "education informatization 2.0 action plan" from the practical level. 

From the perspective of the weight of the evaluation index, the core supporting factor 

for VTE informatization is application(weight 0.3831), nearly 40% of the total weight 

of the evaluation, followed by resources(weight 0.2661), intelligentization (0.1412) 

and innovation (0.1412). This shows that in the early stage of the construction of 

education informatization 2.0, the development focus of school education 
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informatization is still to build digital teaching resources and improve the application 

level of ICT. In addition, the evaluation of intelligence, integration and innovation of 

VTE has become a new direction of educational informatization performance 

evaluation, and its weight will gradually increase with the development of educational 

informatization 2.0 in the future. 

In the future, VET will be highly dependent on the innovation and in-depth application 

of ICT. VTE informatization is no longer the infrastructure construction of technical 

facilities, but should break the pattern of the 1.0 era, start from the brand-new concept 

of development, education and quality, and effectively integrate new technology, new 

platform, new mode and new form to promote the overall transformation of VTE. 
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