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Abstract 

In order to cultivate all-round talents in colleges and universities and find out 
appropriate training objectives and methods for college administrators, in this research, 
an evaluation index system of talent cultivation ability in colleges and universities is 
constructed. Firstly, in this research, the evaluation methods of talent cultivation in 
colleges and universities are introduced, including objective evaluation method, single 
evaluation method, and combination evaluation method, and the combination 
evaluation method based on drift degree is proposed. Then, through the questionnaire, 
the comprehensive quality ability of colleges and universities is evaluated. The results 
show that the combined evaluation method based on drift degree can evaluate the 
comprehensive quality of college students. It is hoped that the results of this research 
can provide good guidance for colleges and universities and cultivate high-quality 
talents with good comprehensive ability for our country. 
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1. Introduction 

Reform and innovation have always been an eternal topic in the education circle. After several 
major reforms, higher education has made great progress in quality and scale. Talents from all 
walks of life cultivated by higher education have undoubtedly made great contributions to the 
development of science, technology, economy, and society in China [1]. At present, China is in a 
rapid rising stage of global development. Science, technology, economy, and society are all 
undergoing continuous development and transformation, and new challenges and 
opportunities are waiting to be solved. The international situation is also changing rapidly. In 
order to adapt to the speed of development, full preparations must be made. Education is the 
cradle of talents. In a complex and rapidly developing society, it is necessary to cultivate 
diversified talents. 

Under the new international situation, China's international status is improving step by step, 
and the interactions and exchanges between China and other countries are becoming more and 
more frequent. Therefore, the talents cultivated by universities should not only be 
internationalized, but also have an open mind. It is an urgent task for colleges and universities 
to cultivate talents with international and open thinking [2]. In the internal environment, from 
the end of the 20th century to the beginning of the 21st century, China's economic development 
mainly depends on the economic development mode of resource consumption. But gradually, 
this model is no longer applicable to China's future development situation. Therefore, in order 
to develop a new economic model, human capital is the foundation of China's future 
development, which also requires the cultivation of competent talents by means of higher 
education [3]. Based on the development of the international situation and the domestic 
situation, the requirement is to cultivate talents with innovative thinking and innovative ability. 
At the same time, the sustainable development of society and the construction of spiritual 
civilization put forward urgent requirements for the cultivation of talents with innovative 
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ability and high quality in colleges and universities. However, according to China's national 
conditions, the quality of higher education is not matched with China's development speed. 
Therefore, the cultivation of talents with high ability in colleges and universities is the 
cornerstone of China's high-speed and healthy development, and the ability of talents in 
colleges and universities determines whether China's future development strategy can be 
realized [4]. 

To sum up, in order to study and cultivate talents with high quality, in this research, an 
evaluation index system of high-efficiency talent cultivation ability is established to solve the 
problems encountered in the process of talent cultivation in Chinese universities. First of all, 
the relevant methods of constructing the indicator system of talent cultivation ability in colleges 
and universities are introduced, including objective evaluation method, single evaluation 
method, and combined evaluation method. Then a combined evaluation method based on drift 
degree is proposed. Finally, the evaluation results of cultivation quality in colleges and 
universities are analyzed. It is hoped that the combined evaluation method based on drift 
degree constructed in this research can provide good guidance for the cultivation of talents in 
colleges and universities. 

2. Method 

2.1. Objective Evaluation Method 

The objective evaluation method is based on rigorous data theory, mathematical thought, and 
even statistical theory, and has a good scientific nature. Based on objective evaluation methods, 
a rigorous evaluation result can be made through quantitative description, calculation, and 
statistical analysis of the evaluation object. Objective evaluation methods mainly include multi-
attribute decision making method, operational research method, statistical analysis method, 
intelligent evaluation method, information theory method, grey system theory, grey 
comprehensive evaluation method, and fuzzy evaluation method. The advantage of objective 
evaluation method is that it is based on reliable mathematical statistics theory and has good 
objectivity and impartiality [5, 6]. 

2.2. Single Evaluation Method 

Single evaluation method refers to the evaluation of the evaluation object through a single index. 
There are many single evaluation methods established at home and abroad. Single evaluation 
method can well reflect a certain aspect of the evaluation object. 

2.3. Combined Evaluation Method 

Due to the limitation of single evaluation method, scholars began to pay attention to the 
combination evaluation, and used the combination evaluation to evaluate the multiple 
characteristics of the evaluation object, and the response of the evaluation object was more 
multifaceted and comprehensive. There are many methods of combinatorial evaluation, such 
as combinatorial evaluation based on arithmetic mean, combinatorial evaluation based on 
entropy, combinatorial evaluation based on principal component, and combinatorial evaluation 
based on minimum variance of evaluation value. These combined evaluation methods can 
eliminate the shortcomings of single evaluation method and reflect the actual results. 

2.4. Combined Evaluation Method Based on Drift Degree 

When a single evaluation method is used to evaluate an object, there is a certain difference 
between the actual result and the actual value. When multiple evaluation methods are used for 
combined evaluation, drift is used to indicate the degree of deviation from the actual value, and 
the drift can also determine the weight of a single method in the combined evaluation. 
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According to the subjectivity of the research object in this research, the combined evaluation 
method based on drift degree is selected as the evaluation method. According to the drift degree 
of a single method, a variety of compatible evaluation methods are adopted for the combined 
evaluation on the premise of meeting a certain combination standard. This conclusion 
combined with the intrinsic attribute difference of the evaluation method can make good use 
of the complementarity of various methods and reflect the comprehensive attribute of the 
object system. The basic ideas of the combined evaluation method based on drift degree are as 
follows. 

Determine the comparable 

method set M

Evaluate the evaluation object using the method in M

Fuzzy cluster analysis of the evaluation conclusions, 

separating the k-th method from M with appropriate enthalpy

Find the average value u of the evaluation conclusions 

obtained by all the methods except the kth method in M, and 

find the correlation coefficient rk with Uk

Judge the given confidence

Is Uk and U closely related?

M is the compatible method set M1

The kth method is an 

incompatible method in M, 

which is removed from M

 
Figure 1. Compatible method set program based on fuzzy clustering analysis 

3. Results and Discussion 

3.1. Determination of the Quality Weight of Evaluation in Colleges and 
Universities 

In this research, a total of 200 questionnaires are issued and 169 questionnaires are recovered. 
There are 100 science and engineering students and 69 liberal arts students. The validity of the 
questionnaire is 84.5%. 

According to the combined weights of the least square method, the weights of various 
indicators of the quality evaluation of talents in colleges and universities are obtained, as shown 
in table 1. 
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Table 1. The weight of evaluation index of talent training quality in colleges and 
universities 

Evaluation index Analytic hierarchy 
process 

Entropy evaluation 
method 

Combination 
weighting method 

Willpower 0.046 0.006 0.024 
Personality 0.046 0.074 0.063 
Autognosis 0.023 0.098 0.065 

Ideological quality 0.031 0.042 0.036 
Moral quality 0.047 0.018 0.033 
Professional 
knowledge 

0.13 0.116 0.128 

Extracurricular 
knowledge 

0.04 0.096 0.075 

Learning interest 0.10 0.092 0.104 
Study skills 0.10 0.104 0.113 

Communication 
skills 

0.10 0.034 0.074 

Innovation ability 0.070 0.164  0.118 
Practical 

operational ability 
0.166 0.154 

 0.160 

 

It can be observed from the table that in the evaluation index, the weight of practical operational 
ability in the whole talent training is the largest, and the corresponding contribution is the 
largest. While the contribution of willpower, ideological quality and moral quality is the least. 

3.2. Combined Evaluation 

The combination evaluation of colleges is analyzed, and the correlation coefficient formula (1) 
is used to calculate the fuzzy similarity matrix, as shown in table 2. 
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Table 2. Fuzzy equivalence matrix R 
 Simple 

linear 
weighting 

Topsis 
method 

Grey 
correlation 

method 

Principal 
component 

method 
Simple linear 

weighting 
1.0000 0.9890 0.9911 0.8717 

Topsis method 0.9891 1.0000 0.9896 0.8352 
Grey correlation 

method 
0.9918 0.9894 1.0000 0.8751 

Principal 
component method 

0.8716 0.8353 0.8754 1.0000 

 

Fuzzy similarity matrix can be used for transitive closure by fuzzy equivalence matrix. Table 3 
shows the fuzzy similarity matrix R* 
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Table 3. Fuzzy equivalence matrix R* 
 Simple 

linear 
weighting 

Topsis 
method 

Grey 
correlation 

method 

Principal 
component 

method 
Simple linear 

weighting 
1.0000 0.9894 0.9913 0.8712 

Topsis method 0.9894 1.0000 0.9897 0.8752 
Grey correlation 

method 
0.9913 0.9897 1.0000 0.8750 

Principal 
component 

method 

0.8717 0.8358 0.8754 1.0000 

 

According to the fuzzy similarity matrix, based on the basic ideas of fuzzy clustering analysis 
and drift degree, the drift degree and drift degree weight calculated are shown in table 4. 

 

Table 4. Drift degree of each method and weight based on drift degree 
 Simple linear 

weighting 
Grey correlation 

method 
Principal 

component 
method 

Drift degree 0.0016 0.0035 0.0053 
Weight 0.4321 0.3521 0.2406 

3.3. Analysis of the Results of Cultivation Quality Evaluation in Colleges and 
Universities 

The evaluation results of the training ability of college students are shown in table 5 and table 
6. The results show that the practical ability of students in this school needs to be greatly 
improved. 

 

Table 5. Evaluation results of cultivation ability of college students 
Undergraduate Primary 

indicator 
Secondary 
indicator 

Score Three-level indicator Score 

Quality of 
talent training 

Quality 

Psychological 
quality 7.90 

Willpower 8.42 
Personality 7.88 
Autognosis 7.72 

Ideological and 
moral quality 

8.21 
Ideological quality 8.13 

Moral quality 8.35 
Knowledge culture 

7.64 
Professional knowledge 7.60 

Extracurricular 
knowledge 

7.73 

Ability 

Learning ability 
7.75 

Learning interest 7.78 
Study skills 7.67 

Communication 
skill 

8.24 
Communication skills 

8.26 

Practical ability 
7.21 

Innovation ability 7.22 
Practical operational 

ability 
7.26 
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Table 6. The result of cultivation ability of undergraduate students 
Scoring range Science and 

engineering 
Liberal arts Total 

9~10 8 4 12 
8~9 32 21 53 
7~8 45 22 67 
6~7 12 9 21 

6 points or less 3 3 6 
Total 100 69 169 

 

In order to further understand the abilities of college students, the survey data of science and 
engineering students and liberal arts students are analyzed, as shown in table 7 - 9. According 
to the results in table 7, the quality of science and engineering students is almost the same as 
that of liberal arts students in universities, while the ability of liberal arts students is weaker 
than that of science and engineering students. Therefore, the results show that the quality of 
science and engineering students is better than that of liberal arts students. 

 

Table 7. Comparison of analysis results of talent quality in colleges and universities 
Primary indicator Total Science and 

engineering 
Liberal arts 

Quality 7.83 7.85 7.80 
Ability 7.57 7.61 7.42 

Quality of talent 
training 

7.68 7.73 7.58 

 

Table 8 shows the quality analysis results of talent training in colleges and universities on the 
secondary indicators. It can be concluded from table 8 that the psychological quality, ideological 
and moral quality, and communication ability of liberal arts students are superior to those of 
science and engineering students. However, science and engineering students are better than 
liberal arts students in knowledge and culture accomplishment, learning ability, and practical 
ability. 

 

Table 8. Analysis of talent cultivation quality results in colleges and universities 
(secondary indicator) 

Secondary 
indicator 

Total 
Science and 
engineering 

Liberal arts 

Psychological 
quality 

7.90 7.83 8.04 

Ideological and 
moral quality 

8.23 7.98 8.81 

Knowledge 
culture 

7.62 7.83 7.23 

Learning ability 7.73 7.74 7.64 
Communication 

skill 
8.25 8.03 8.65 

Practical ability 7.22 7.41 6.94 
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Table 9 shows the quality analysis results of talent cultivation in colleges and universities on 
the three-level indicator. According to the data in table 9, the innovation ability and practical 
operation ability of science and engineering students are superior to those of liberal arts 
students. In terms of cultural quality, liberal arts students are superior to those of science and 
engineering. Therefore the liberal arts student has the very big progress space in the ability 
aspect. 

 

Table 9. Analysis of the results of quality training in colleges and universities (three-level 
indicator) 

Three-level indicator Total Science and engineering Liberal arts 

Willpower 8.68 8.79 8.54 

Personality 8.03 8.06 7.77 

Autognosis 8.27 8.27 8.27 

Ideological quality 8.34 8.33 8.43 

Moral quality 8.54 8.47 8.63 

Professional knowledge 8.41 8.47 8.42 

Extracurricular knowledge 7.63 7.82 7.46 

Learning interest 7.58 7.54 7.62 

Study skills 7.92 8.27 7.88 

Communication skills 8.47 8.59 8.34 

Innovation ability 7.23 7.56 6.93 

Practical operational 
ability 

7.87 8.14 7.33 

4. Conclusion 

In order to study the evaluation index system of talent training ability in colleges and 
universities, in this research, the objective evaluation method, single evaluation method, and 
combination evaluation method are introduced firstly. According to the above evaluation 
method, the evaluation method based on the drift degree is proposed. Then, taking college 
students as examples, the combined evaluation method based on drift degree is adopted to 
analyze the questionnaire results. According to the results, the practical operation ability and 
innovation ability of science and engineering students are better than those of liberal arts 
students, while the ideological and moral education and communication ability of liberal arts 
students are better than those of science and engineering students. The overall evaluation 
reflects that the innovation ability and practical operation ability of college students need to be 
improved. The results of this research show that the combined evaluation method based on 
drift degree can well evaluate the quality and ability of college students. 

In this research, the combined evaluation method based on drift degree is used to evaluate the 
abilities of talents in colleges and universities and construct a good evaluation index system for 
talent cultivation. However, in this study, there are few sample data selected for research 
objects, and the results may be one-sided. It is hoped that the results of this research can guide 
colleges and universities to adjust the strategy of cultivating talents and train good talents with 
high quality for our country. 
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