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Abstract: For the Higher Vocational Colleges, post practice is not only the key link of the training 
of talents, but also an important part of Higher Vocational Education plan. In order to have a more 
holistic understanding of the post practice, it must be realized by a specific evaluation system of 
internship. Nowadays, the evaluation system of post practice in Higher Vocational Colleges is 
relatively single and rigid in form and content, and the feedback is not in time. To solve this 
problem, it is a good choice to create an evaluation model through AHP. Based on AHP, the paper 
concludes three evaluation index systems and models covering performance on students’ practice, 
teachers’ guidance on practice and guidance from practice units. Furthermore, the weight of the 
three models are analyzed to provide more valuable feedback to Higher Vocational Colleges, which 
is beneficial for the schools to assess their teaching performance.  

Introduction 

Post practice refers to a practice activity that students are required to participate in after finishing 
basic courses, professional courses and professional practice after school. They will work at a 
specific post in a company with other workers while studying. The Education Ministry indicates in 
the ‘On the trial work of the Vocational College, the combination of work and study, and a half 
work and half study’ that colleges should actively recommend students to enterprises for post 
practice, form a model in which school as the main body works with enterprises jointly to educate 
and train students. From the above-mentioned, it is obvious that post practice is of great importance 
to Higher Vocational College. The construction of certain evaluation system is necessary for the 
holistic knowledge of the situation of student’s post practice. Based on AHP, the paper concludes 
three evaluation index systems and models covering performance on students’ practice, teachers’ 
guidance on practice and guidance from practice units, and analyzes the process of the weight 
realization of the three models. 

Post practice is the key link in the process of training of talents in higher vocational colleges, and 
an important carrier to promote the formation of students' professional knowledge, professional 
skills and professional attitude, and an effective way for the Higher Vocational Colleges to promote 
the reform of the personnel training mode combining practice and study.  

AHP is an abbreviation for Analytic Hierarchy Process,a hierarchical and quantitative method 
for analyzing human thinking process, which is a quantitative and qualitative analysis method 
proposed by A.L.Saaty, American operational research expert, in 1970s, aiming at solving 
multi-objective and standard-complex problems in an effective and simple way. He makes various 
factors involved in the complex and systematic problems clear by dividing interrelated and orderly 
levels, and gives a quantitative description of the the relative importance between elements in the 
same level according to qualitative judgment, and determines the relative weight value of each level 
by using the mathematical method. Finally, according to the value of the various indicators and their 
weights, a comprehensive evaluation of the problem studied is made. The principle is to divide the 
whole index system (in three case).The bottom node is the concrete index of the effect, which is 
called "sub index layer" ; the second layer is "index class”, which will organize a number of 
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relevant indicators into a class (or subsystems) to reflect the performance of a larger category; the 
top layer is the target layer, which has only one node, which represents the results of the final 
evaluation. The whole index system, from the top to the bottom, is gradually reduced, and the index 
is gradually refined. In the actual operation, the use of a certain evaluation method can get the 
evaluation value of the top level indicators through calculating the underlying various refinement 
indicators——the final evaluation result. Specific distribution is shown in Figure 1: 

 
Fig.1 of AHP distribution 

The characteristic of AHP is that the input information is the choice and the judgment of the 
decision maker, in another word, the whole decision-making process is reflected by the decision 
maker's understanding of the problem. At the same time, it also has the characteristics of simplicity, 
systematicness and practicality. Its practicality lies in that AHP  can carry on not only the 
quantitative analysis, but also the qualitative analysis. Generally speaking, there are three kinds of 
people's decision-making: causal judgment, probability inference and system inference. AHP more 
often analyzes problems as a system, belong to system inference. 

Construction of AHP mathematical model 

AHP is a new kind of mathematical method, which is used to carry out multi-level weight 
analysis. In the construction of AHP model, it can be divided into five steps. 

（1）Construction of the hierarchy model. After analyzing the problems in depth, when the 
factors are divided into different levels (such as target layer, criterion layer, index layer, design layer, 
measure layer, and so on), the hierarchical structure and the subordinate relationship of the factors 
are illustrated by the block diagram. When there are many factors in a certain level, it can be further 
divided into several levels. 

（2）Construction of the judgment matrix. The value of the elements of the judgment matrix 
reflects people's understanding of the relative importance of each factor, generally the scaling 
method of digital 1-9 and its reciprocal is applied. In order to compare the relative importance of the 
elements of i and j in the same level, the 1-9 scaling method can be used to compare the different 
evaluation indexes to construct judgment matrix. Saaty used a variety of comparative 
scales:1-3,1-5,1-6，…1-11；（d+0.1）-（d+0.9），like d=2,3,4,5,6，…；1p-9p, p=2,3,4,5，…, 27 
comparative scales in total were used. Of course, through the research results, it shows that the 1-9 
scale is not only simple, but effective as well. So 1-9 scale is more applied in the construction of 
judgment matrix. The specific meaning of the content is shown in Table 1. 
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Table 1 AHP method to determine the meaning of matrix 
 

Scale value the specific meaning of the content  
Bij=1 element i and element j have the same importance to the 

upper layer 
Bij=3 element i and element j are slightly important 

Bij=5 element i and element j are important 

Bij=7 element i and element j are strongly important 

Bij=9 element i and element j are extremely important 

Bij=2,4,6,8 the importance of element i and element j is between 
Bi=2n-1 and Bij=2n+1 

Bij=1,1/2，…，1/9 If the relative importance of the element I and element J is 
compared by using the numerical index, the J and I are 
compared with the reciprocal of the value, that is, Bij=1/Bij 

According to the table, the AHP, which judges matrix scaling, schedules the order of  the relative 
advantages and disadvantages of each index, construct, in order, the judgment matrix B of each 
evaluation index, such as: 
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（3）Hierarchical single ranking and its consistency check. The vector W is obtained by determining 
the eigenvalues of matrix B( WBW max ). After normalization, the corresponding factors of the 

same level is for the sort weights of the relative importance of a factor of the first level, which is 
known as Hierarchical single ranking. To make a consistency test for a single row of hierarchical 
single ranking (or judgment matrix), it is necessary to calculate the consistency index 
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. For the judgment matrix, the values of the average random consistency index RI are 

shown in Table 2. 
Table 2  average consistency index table 

n 1 2 3 4 5 6 7 8 9 10 11 
RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 1.51 

 

When the random consistency ratio is 10.0
RI

CI
CR , it is considered that the results of 

hierarchical single ranking have a satisfied consistency, otherwise, element value of the judgment 
matrix need to be adjusted. 
（4）Overall hierarchical ranking. Overall hierarchical ranking is defined as calculating the relative 
importance of all factors of the same level to the high level (overall goal). This process is from the 
highest level to the lowest level layer by layer. If the upper level A contains m factors, like A1、

A2、…、Am, of which the order of the ranking weights is a1、a2、…、am, the next level B contains n 
factors ,like B1、B2、…Bn. Their hierarchical single ranking weights against factor Aj is b1j、b2j、…、
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(5)The consistency check of the overall hierarchical ranking. This step is also carried out from 
high to low layer by layer. If the consistency index of certain factors of level B against single 
ranking Aj is CI,and the corresponding average random consistency index is RIj, the random 

consistency ratio of level B is
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1 . Similarly, when CR<0.10, it is considered that the 

total hierarchical ranking results are satisfactory, otherwise the element value of the judgment 
matrix should be readjusted. 

The application and implementation of AHP in the evaluation system of Higher Vocational 
Colleges post practice 

Only when the evaluation index system of the post practice in the Higher Vocational Colleges is 
scientific, can it, to the greatest extent, reflect if the teaching object of the post practice is met, and 
if the feedback is valuable for the school involved. So, its evaluation standard is different from other 
courses, including scientific evaluation through three aspects: students’ performance on the post 
practice, teacher’s guidance on the practice and guidance from enterprises. Three distinctive 
evaluation systems are established to make sure the assessment is reasonable. Students’ 
performance is evaluated by the practice unit, teachers and students. A three level evaluation index 
system is made: level 1 indicator makes it clear that the evaluation object is the assessment on 
student’s practice performance; level 2 indicator is evaluation content, which includes evaluation of 
the practice enterprises and of the teachers, and system evaluation; level 3 indicator is the main 
observing point. The corresponding three - level evaluation index system and model is also seen in 
the teacher’s guidance on the practice and guidance from enterprises so as to make a further 
analysis. 

The implementation of AHP algorithm in the evaluation system of post practice of Higher 
Vocational Colleges is to determine the weights of each evaluation index system. The choice of the 
weight is actually a process of sorting the assessment index. The implementation process of 
performance evaluation index weights of student internships are as follows: 

（1）The construction of the judgment matrix. According to the established evaluation model on 
students’ practice performance, a pairwise judgment matrix is established in each level, the relevant 
experts are then required to value each element in the matrix according to the 1-9 scale principle. 
The constructed judgment matrix is shown in Table 3: 

Table 3 The judgment matrix of performance evaluation on student’s post practice 
A1 B1 B2 B3 

B1 1 2 5 

B2 1/2 1 3 

B3 1/5 1/3 1 

And then, through the hierarchical single ranking and its consistency check, utilizing 

formula
1

max





n

n
CI


, calculation leads to max =3.0037, according to which, it is known that 

CI=0.00185，when n=3，RI=0.58,the consistency ratio through calculation is CR=0.00319<0.1, all 
of which suggest that the constructed judgment matrix conforms to the consistency principle. At this 
point, the maximum characteristic root of the matrix D corresponds to the standardized feature 
vector: 
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In the same way, it can be concluded that other assessment of weight value can be evaluated 
through student’ practice score, so is the consistency check. Here is the weight vector of a set of 
indicators against the upper level of a certain indicator, calculation of total ranking in each level is 
necessary, carried out from the highest level to the lowest level layer by layer, and consistency 
check is also needed. The final overall weight table obtained from evaluation index system of 
Vocational College Students' internship is as follows: 

Table 4  The total weight table of the evaluation on students’ post practice score 

Evaluati
on on 

student’s 
practice 
perform

ance 

Detail in evaluation index  Index weight value 
Evaluation of professional fit for practice enterprises 0.0212 

Practical effectiveness of the evaluation of practice 
enterprises 

0.0425 

professional ethics 0.1636 

Practice attitude  0.1636 

Performance on discipline 0.0783 

Attendance  0.0298 

Performance on professional ability 0.0294 

Performance on competence 0.0534 
Others  0.097 

Degree of fit of evaluation from guide teacher 0.0283 

Consistency with graduation design 0.0094 

Weekly performance 0.2003 
Summary  0.0460 

Unity of practice and employment 0.0087 

Number of practice units 0.0163 
The total weeks 0.0912 

exchange intensity between teachers and students 0.0183 

The evaluation system of the post practice in Higher Vocational Colleges based AHP can be 
divided into three modules, including login module, evaluation module and background 
management module. The system can be realized by developing  three-layer architecture 
application system software based on B/S model through careful design of the whole system flow 
chart, together with software engineering principle, designing based on WEB, using ASP 
technology and database software Microsoft SQL Server2000.  

Conclusion 

In summary, vocational college students' practice is an important part of the teaching plan of 
Higher Vocational Education, so the evaluation of the practice is very important. With the 
development of computer network technology, the informatization of the Higher Vocational College 
provides a lot of convenience condition to the improvement of the evaluation mechanism of post 
practice. Skilled use of the analytic hierarchy process (AHP) method can further construct a 
comprehensive and complete evaluation system and model on vocational colleges post practice, 
being scientific, in a large extent reflect the teaching target of internship, and provide more valuable 
feedback information for the school. This is conducive to the monitor and management of students’ 
post practice, and promote practice management to step on to a new level while improving work 
efficiency. 
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