
1 INTRODUCTION 

1.1 Background Introduction 

Teaching management in maritime vocational 
colleges and universities is an extremely important 
part of the core and foundation of the institutions 
administration. The level of teaching management 
reflects the college (university) one of the aspects of 
management, which is related to the survival, 
development and university competitive position in 
the current society. A variety of academic 
information and reports, manual handling has been 
difficult to keep up with the modern management. 
With the development of computer and 
communication technology, the management of 
higher education in colleges and universities put 
forward higher request, "standardization, 
information network" is the inevitable choice of 
reform of teaching management. By improving the 
management information system, we can standardize 
management, to ensure that the teaching effect and 
improve the efficiency of management, and 
effectively improve the management of the academic 
standardization and modernization, lead to a virtuous 
circle of academic management. At present, many 
colleges and universities information construction 
has made remarkable achievements, but systematic, 
timeliness and the complexity of information 
processing, there are still many problems to be 
solved in the management of the information 
technology teaching. Such as, the planning and 

design is not entirely reasonable, the basic accuracy 
of the information and the overall quality of 
academic administrators need to be further 
improved, the hardware used in teaching 
management facilities needs to be replaced, and so 
on. 

1.2 Literature Review 

There are lots of research results which have been 
well studied and researched. Zhao Jianping etc. built 
a teaching management system by distributed 
method [1]; Feng Siyuan built teaching management 
system based on database [2], Peng Taile built the 
teaching management system through the campus 
network [3], etc. Research on evaluation of teaching 
management system is few. Although there are many 
on the evaluation of software systems [4], the 
Teaching management has its own particularity, how 
to establish scientific and reasonable evaluation 
system for university teaching management system 
has become a university problem to be solved. 
Therefore, we need scientific and effective indexes 
to evaluate the teaching management system to help 
us understand the problems and deficiencies in 
academic system, which could help to improve the 
user satisfaction of the academic system. 
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2 TEACHING MANAGEMENT SYSTEM FOR 
MARITIME VOCATIONAL COLLEGES 

2.1 Charts Analysis 

The figure 1 shows the general steps. In reference to 
a number of customer satisfaction evaluation system 
and the management systems based on the 
evaluation index system, the text establishes the 
teaching management system evaluation index 
system from the system performance, user service 
and technical levels, in which level of system 
performance contains seven sub factors, user service 
level includes four sub factors, technical support 
level includes four sub factor indicators. 

 

Figure 1. Evaluation Index Analysis (TMSSIS) 

2.2 Theoretical Discuss 

Teaching management system satisfaction index 
system (TMSSIS) is the design, construction, and an 
important basis for improving the academic system, 
it can also be used in comparison between the 
qualitative judgments of different teaching 
management system. The selection of teaching 
system performance index system will have a huge 
impact on evaluation results. Meanwhile, whether 
the target setting is scientific will also affect the 
ability to effectively carry out evaluation of the work 
itself. Therefore, to design a scientific, reasonable 
and feasible indicator evaluation system is 
particularly important. The fundamental purpose of 
academic system is to improve the efficiency and 
accuracy of academic work [5], and its goals lies in 
the user system, the use of the Senate that the Senate 
system, user satisfaction for the Senate, whether the 
system is to achieve its original goal of playing a 
decisive role. Therefore, this article establishes the 
teaching management system evaluation index 
system based on customer satisfaction. 

3 GREY EVALUATION METHODOLOGY 

3.1 The initiation of index set 

User satisfaction with academic system is mostly a 

psychological index, a user using the administration 

system in the process of actual experience compared 

to its expected level, must to turn it into the actual 

number to quantitative analysis. Due to the grey 

characters of human cognition and feeling, grey 

evaluation method is used. The establishment of a 

multi-level structure of customer satisfaction 

evaluation index system. Evaluation of the 

mathematical expression for the 

combined  1 2 3, , , , nC C C C C ,  1,2,3, ,iC i n are 

guidelines for the evaluation index system of the 

first i-layer indicators. First i set up under the broad 

categories of indicators also set up an evaluation 

index, then  1 2 3, , ,...i i i i inC F F F F , ijF  as the standard i-

layer of the first indicators of factors, indicators 

under the j-factor, the indicators under each criterion 

layer and so on. 

3.2 The calculation of index weight set 

As different evaluation indicators have different 

influence to the overall evaluation goal G, fuzzy 

analytic hierarchy process method is used to 

calculate the weight of each index. Fuzzy Analytic 

Hierarchy Process (FAHP) uses fuzzy matrix instead 

of comparison matrix in AHP for judgment, it solves 

the conflict between scopes with degree of 

consistency in AHP, with more scientific 

consistency in inspection standards [6]. For the 

multi-level comprehensive evaluation index, FAHP 

makes expert easier to judge and more convenient 

compared with AHP. Compare sub-indexes with the 

same factor standard, determine relative importance 

of indexes by using 1-9 scale method proposed by 

Saaty, which construct the judging matrix  ijA a  of 

each layer. Calculate the eigenvectors corresponding 

to the largest eigenvalue max  in judging matrix, 

which is the order of importance for indexes and the 

weight distributable after normalized. Finally, make 

the consistency testing which formula is 

CI
CR

RI
 where max

1

n
CI

n

 



. In the formula, RI is the 

average random consistency index of judging matrix 

given from a large number of tests. Usually judging 

matrixes tally with the consistency condition when 

CR <0.1, the weight distribution is reasonable, the 

values of eigenvector corresponding judging matrix 

are the weights for indexes to their upper factor; 

Otherwise, indexes must be modified using 
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correction method provided by Saaty. Set the weight 

vector for n factors are the 

following  1 2 3, , ,... nw w w w w , the weight of each 

index ijF  vector under the i-th factor 
iC  is the 

following  1 2 3, , ,...i i i i inw w w w w . 

3.3 The assessment criteria set 

As the qualitative indicators, describe the pros and 
cons with different rating methods; the quantitative 
indicators, their advantages and disadvantages level 
data can be divided into a range of levels. If take the 
grade with 5 levels, such as "very good, good, 
general, bad, very bad", then the number of level of 
evaluation h = 5. Different levels (grey type) e of the 
scoring criteria used to measure with

eS , such as "9, 
7, 5, 3, 1", the score between the adjacent levels 
could obtained the average and so on. 

3.4 The vector and assessment grey function 

Organizing users to score these indexes according to 

the standard rating scale and fill in the grading table. 

Set the number of users is K, the score to index ijF  

with the t-th user is  t
ijS , therefore, all scoring users’ 

scores to the index of ijF composite a vector of 

evaluation value ijS ,         1 2 3
, , ,... ,

k
ij ij ij ij ijS s s s s . Then 

we Set grey rating as e, e = 1, 2, ..., h, the grey date 

and definite weighted function described as follows: 

(1) Very good, the definition is shown in formula 1; 

(2)Medium, the definition is shown in formula 2; (3) 

Very poor, the definition is shown in formula 3. 
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3.5 The grey clustering and result 

Set the comprehensive evaluation result of iC as i , 

then  1 2, ,...,i i i i i ihw R      . Integrate these 

comprehensive evaluation results i , the grey 

evaluation weighted matrix  1 2, ,...,C n    . 

According to the comprehensive evaluation 

results
i and G, determine their respective grey type 

according to the principle of maximum proximity. 

4 EXPERIMENTAL ANALYSIS 

In this section, a college teaching management 
system satisfaction evaluation as an example to be 
illustrated the application of this paper’s evaluation 
model. The steps are as follows. Step1, determine 
customer satisfaction evaluation indexes. According 
to above analysis, the teaching management system 
satisfaction evaluation indexes system is shown in 
figure 1, which is divided into three-level indicators 
and 15 indexes. 

Step 2, determine the weight of indexes. FAHP is 

used to determine weight of indexes, adopt the 

square-root matrix method to calculate the 

maximum characteristic root and characteristic 

vector. The weight vector of three indicators 

is w =(0.368, 0.333, 0.299) . Among them, the weight 

vector of second-level indicators of system 

performance layer is 1w =(0.103, 0.172, 0.172, 0.241, 

0.103, 0.034, 0.172), the weight vector of second-

level indicators of User service layer is 2w =(0.314, 

0.151, 0.367, 0.178), the weight vector of second-

level indicators of Technical support layer 

is 3w =(0.153, 0.107, 0.360, 0.380), All judging 

matrixes passed the consistency test. 
Step 3, select eight individuals from the Tianjin 

Maritime College as evaluation users. Organize 
these users to score these indexes according to the 
standard rating scale and fill in the grading table. 
Take the number of level of evaluation h = 5, which 
named "very good, good, general, bad, very bad", 
and different levels (grey type) e of the scoring 
criteria used to measure with "9, 7, 5, 3, 1", the score 
between the adjacent levels could obtained the 
average. 

Step 4, carry out grey cluster analysis. According 
to the definite weight corresponding to all grey type 
evaluation value matrix, the grey evaluation weight 
vector of three types of indicators are obtained. 
According to index weight coefficient, calculate the 
comprehensive evaluation results of three types of 
indicators and overall evaluation. The 
comprehensive evaluation results of teaching 
management system in Tianjin Maritime College as 
follows: 

The evaluation result of system performance type 
as follows: 1={0.12, 0.36, 0.27, 0.18, 0.07}, The 
definite value of the second grey category is up to 
0.36, which is the max. According with the principle 
of maximum proximity, it belongs to "good" level; 
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The evaluation result of user service type as follows: 
2={0.09, 0.16, 0.37, 0.27, 0.11}, The definite value 
of the third grey category is up to 0.37, which is the 
max. According with the principle of maximum 
proximity, it belongs to "general" level; The 
evaluation result of technical support type as 
follows: 3={0.07, 0.22, 0.35, 0.30 ,0.06}, The 
definite value of the third grey category is up to 0.37, 
which is the max. According with the principle of 
maximum proximity, it belongs to "general" level; 
Overall satisfaction with the system evaluation 
results as follows: G= {0.10, 0.24, 0.33, 0.25, 0.08}. 
The definite value of the third grey category is up to 
0.37, which is the max. According with the principle 
of maximum proximity, it belongs to "general" level. 
The results shows that the School’s teaching 
management system comprehensive satisfaction 
level is "general" level, in which system 
performance is at a “good” level, customer service 
and technical support levels are located in the 
general level. In order to improve this school’s 
teaching management system, user service and 
technical support levels should to be made 
improvements. 

5 SUMMARY AND CONCLUSION 

In this research paper, based on customer satisfaction 
theory, a teaching management system evaluation 
index system for maritime vocational colleges is 
established from system performance, customer 
service and technical support. We adopt the general 
idea of fuzzy AHP methodology to determine the 
weight of indexes, grey evaluation method is used to 
evaluate teaching management system for maritime 
vocational college satisfaction comprehensively. 
Teaching management systematic evaluation is the 
basis of continuous improvement. Based on the 
theory of satisfaction, this paper establishes the 
teaching management system evaluation indexed 
system, and uses the grey evaluation method to 
calculate out the evaluation system of 
comprehensive evaluation value. By the evaluation 
index system and grey evaluation method, teaching 
management system could have a more 
comprehensive and objective understanding, and 
provide an effective reference to improve the 
management level. In the future, to enhance the 
accuracy of the model, we plan to use some 

mathematical analysis [7-11] and system level 
analysis [12-14] to improve the proposed system. 
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