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Abstract: A preliminary evaluation system of general education teaching quality in universities was established based on 

Bloom's objective classification method from four aspects: teaching objectives, teaching content, implementation process and 

assessment methods, in view of the impersonality of the evaluation and assessment of teaching quality, the difficulty of 

evaluation for the supervisory department in teaching, and the difficulty of the refinement and quantification of teaching 

achievements. A grey relational analysis method was used to establish the evaluation criteria, and then the evaluation model of 

teachers' general education quality was established. The index system and evaluation model were applied to evaluate many 

young teachers’ education quality in a university. The evaluation results show that: the evaluation system can be used to evaluate 

the teaching ability of general courses of young teachers, rank them comprehensively, and find out the aspects to be improved. 

According to the teaching evaluation results, teachers can analyze their ranking among peers, and find out their own advantages 

and disadvantages. It has theoretical and practical significances for improving the teaching quality of general courses in 

universities. 
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1. Introduction 

General education aims to make the educated become a 

"complete" person with subjective and comprehensive basic 

concepts through the cultivation of basic knowledge, civic 

awareness, sound personality and some non-professional 

practical abilities [1-3]. The purpose is to form a 

comprehensive knowledge, bridging professional education 

and non-professional education, so that the educated can get 

free and comprehensive development in knowledge, 

personality, emotion, reason and other aspects. Since the 

1990s, general education has been paid more and more 

attention in colleges and universities [4-5]. As a 

complementary and integrated form of education with 

professional education, general education in China has been 

developed in recent years. A new round of scientific and 

technological revolution and industrial revolution have 

become a trend. The concept of professional counterpart has 

been gradually weakened, and the general ability and 

comprehensive ability have attracted much attention [6]. 

However, the general education in China's colleges and 

universities has not been carried out for a long time, and the 

related research on the evaluation of general education is still 

relatively rare. The work on teaching evaluation has just 

begun, and most universities still cannot distinguish it from 

traditional courses [7-10]. Therefore, in view of these 

problems that the evaluation and assessment of teachers' 

teaching quality in colleges and universities are not objective, 

it is difficult for the supervision department to evaluate the 

teaching quality, and it is difficult to refine and quantify the 

teaching results of teachers [11-15]. The Bloom Target 

Classification method [16-17] is used to establish a set of 

evaluation system for the teaching quality of general 

education courses in colleges and universities from four 

aspects of teaching objectives, teaching contents, 

implementation process and assessment method. 

An effective evaluation method is an important guarantee 
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for improving the evaluation level. Grey correlation analysis 

provides a quantitative measure of a system's developmental 

change situation, which is very suitable for dynamic process 

analysis. A measure of the magnitude of the association 

between two systems, which varies over time or from different 

objects, is called correlation degree. The grey system theory 

puts forward the concept of gray correlation analysis for each 

subsystem, and intends to seek the numerical relationship 

between subsystems (or factors) in the system through certain 

methods. In the process of system development, if the trends 

of the two factors are consistent, that is, the value of 

synchronous change degree is high, which means that the two 

factors are highly correlated; otherwise, the value is low. 

Therefore, the grey correlation analysis (GCA) method is 

based on the degree of similarity or dissimilarity between the 

development trends of factors, that is, the “grey correlation 

degree” as a method to measure the degree of association 

between factors [18]. 

With the development of grey system theory, gray 

correlation analysis has been widely used in environmental 

quality analysis, ecological evaluation, management research 

and other fields [18-21]. By establishing a grey relational 

model, the gray relation can be quantified, sequenced and 

manifested, which can provide an important technical analysis 

method for the modeling of complex systems [21]. The grey 

relational analysis method can calculate the degree of 

association between the index value to be evaluated and 

different standards, and compare the geometric relationship of 

the statistical sequence to measure the degree of relationship 

between multiple factors of the system. 

In this work, the GCA method was employed to evaluate the 

teaching quality of university general education courses. The 

evaluation criteria were setup by using the grey relation 

analysis method, and then the evaluation model of teachers' 

general teaching quality was also established. We applied the 

index system and evaluation model to analyze many young 

teachers in a university, realizing the quantitative evaluation of 

general education teaching quality, deepening the research of 

general education quality evaluation, and improving the 

teaching quality of general courses, which is favorable for the 

improvement of the quality of general education. 

2. Comprehensive Evaluation Model 

Based on GRA 

The basic idea of GRA is to judge correlation (tightness, 

relevance) by calculating the gray correlation degree. 0<r (x0, 

xi) ≤1. The closer its value is to 1, the more relevant the two 

factors are. The calculation steps of gray correlation are as 

follows: 

(1) The initial values of each sequence are, 

��′ = ��/��(1) = ��′(1), ��′(2), . . . ��′(�))	� = 0, 1, 2, . . . , � 

The values of difference sequence are given by, 

��(�) = ���′ (�) − ��′(�)� 

Where, i = 1, 2,…m; k = 1, 2,…, n; ; ��� (�) is a reference 

sequence and��′(�) is the other sequence. 

(2) Maximum and minimum differences between two levels 

are given by, 

�� = �������� �� (�) 
�� = �������� �� (�) 

(3) Correlation coefficient: 

�(��′ (�), ��′(�)) =
�� + ���
��(�) + ��� 

Where, � ∈ (0, 1); i = 1, 2,…m; k = 1, 2,…, n. 

(4) Gray correlation degree is calculated by, 

�(��, ��) =
1
�����

 

�!"
(��′ (�), ��′(�)) 

The larger the correlation degree is, the more consistent the 

change trend of the reference sequence ��� (�)  and other 

sequence ��′(�)  is. In short, a larger correlation degree 

denotes a better evaluation object. 

3. Teaching Quality Evaluation Index 

System of General Courses 

The evaluation of teaching quality is a systematic project, 

and the factors affecting teaching quality involve many 

aspects. Based on the analysis of the characteristics of general 

education courses and combined with the actual situation of 

teaching evaluation in China, we established an evaluation 

index system of teaching quality of general education courses 

in universities adopted an improved Benjamin Bloom's goal 

classification theory, including four aspects: teaching goal, 

teaching content, implementation process and evaluation 

method, as shown in Table 1. 

3.1. Evaluation of Teaching Objectives of General Courses 

Due to the particularity of general education courses, which 

belong to six fields: basic skills, literature and art, philosophy 

and Social Sciences, history and culture, natural sciences, and 

moral ethics and value orientation, it is particularly important 

to consider the composition and proportion of each subject. 

Meanwhile, the general education courses need to reflect the 

spirit of humanity and science and its expression, and it is also 

an important measurement index when examining the 

curriculum design objectives. Therefore, we constructed the 

evaluation system of general course teaching goal using an 

improved theory of Bloom's goal taxonomy. According to 

Bloom, it is very important to determine a goal, and then we 

must choose the "content and behavior" that constitute the 

course structure according to the goal. Based on the integrity 

of educational goals, Bloom has developed a classification 

system for educational goals, which divides educational goals 
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into three categories: cognitive goals, skills (capabilities) 

goals, and emotional goals. Then he designed the teaching 

content and teaching process according to the three goals. 

Therefore, this paper aims to include the three areas of 

competence, cognitive and emotional. On the other hand, it is 

necessary to judge whether the content, teaching form and 

teaching method of the general education course meet the 

overall teaching objectives. It is also necessary to judge 

whether the teaching goals of the general education course are 

consistent with the overall goal of the school, and whether the 

goals are not contradictory or conflicting, or compatible with 

each other. Thus we also increase the achievement of teaching 

goals as an aspect of the teaching goals. 

Goal achievement degree: Whether goals are systematic, 

hierarchical, scientific, specific, developmental and dynamic, 

and whether the goals are not contradictory, non-conflicting, 

and compatible with each other. 

Goal of competency aspect: to help students master the 

thinking, methods and basic skills of the subject, and to teach 

students to use the subject knowledge to analyze other subject 

or social issues. 

Goal of the knowledge aspect: to enable students to acquire 

knowledge that is conducive to improving the general quality 

of students, and to let students understand the relationship 

between this knowledge and other subject knowledge, to 

provide students with a variety of ways of thinking and 

understanding of history, understanding of society and the 

world. Education to form a broad knowledge base and a 

balanced knowledge structure. 

Goal of the emotional aspect: to guide students to form 

certain interests, attitudes and values, to correctly understand 

various social phenomena, and to live in harmony with nature, 

society and others. 

3.2. Evaluation of the Implementation Process of General 

Education Courses 

In the implementation process, we must consider the 

teaching goals, teaching methods, teaching effects, etc., which 

should cover teaching content, teaching arrangements, 

teaching management, and student feedback. It is necessary to 

evaluate whether the teaching goals are specific and 

comprehensive, and whether they are scientific and 

hierarchical; It is necessary to evaluate whether the teaching 

goals have taken account the relationship between educational 

activities and realistic goals, whether they can reflect the 

individual differences of students; It is necessary to evaluate 

whether teaching content can reflect the teaching goals of 

general education, whether it can truly have a full impact on 

students; It is necessary to evaluate whether teaching method 

focuses on the transfer of skills and experience, whether it can 

enlighten thinking, actively mix and match knowledge in 

various fields; It is necessary to evaluate whether teaching 

effect reaches teaching goal, achieves the all-round 

development of students, establishes a perfect world view, 

values, and outlook on life for students. 

3.3. Evaluation of the Assessment Method of General 

Education Courses 

A reasonable and effective assessment can reflect the 

students' comprehensive knowledge and skill level. It is more 

conducive to the cultivation of application-oriented talents 

with innovative spirit only by adopting flexible and diverse 

assessment methods. The general course should pay more 

attention to the performance evaluation and the formation of 

students' interest and accomplishment. We should also pay 

attention to the diversity of assessment forms, including 

whether to use learning reports, compositions, speeches, 

operations, experiments, data collection, works display, etc. to 

assess students. 

3.4. Evaluation of Teaching Effect of General Education 

Courses 

The evaluation includes four aspects: cognitive domain 

goal achievement, emotional domain goal achievement, 

ability domain goal achievement and teaching quality 

monitoring, so as to comprehensively reflect the achievement 

of ability domain, cognitive domain, emotional domain goal 

and the satisfaction of teaching effect. 

Table 1. Evaluation Index System of Teaching Quality of Liberal Undergraduate Education. 

First level index Second level index Number Third level evaluation index 

Teaching goal 

Goal reaching degree x1 Whether are goals systematic, hierarchical, scientific, specific, developmental and dynamic? 

 
x2 Whether are goals compatible with each other, not contradictory, and not conflicting? 

Competence field x3 
Do students master the thinking, methods and basic skills of the subject, and can they use the 

knowledge to analyse related issues in the subject or society. 

 
x4 

Ability to analyse and solve other subject areas and social issues using the knowledge and 

methods of this subject 

Cognitive field x5 
Students accurately comprehend the scientific facts, concepts and categories, principles, laws and 

doctrines involved in the course. 

 
x6 

Whether does the goal fully consider the realistic feasibility of educational activities to achieve 

the goal? 

 
x7 

Whether does the goal of general education course fully reflect the philosophy of general 

education and the pursuit of value? 

Emotional field x8 
Whether does the goal combine the school’s general course, social needs and student 

development? 

 
x9```````````` Whether does the goal reflect the spirit of the humanities? 

Implementation 

process 
Teaching content x10 

Whether is teaching content closely related to the teaching goal, and are the breadth and depth of 

the content suitable for the actual level of the students? 
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First level index Second level index Number Third level evaluation index 

 
x11 

Whether are all aspects of teaching arranged scientifically and rationally, and are the teaching 

forms diverse? 

Course development x12 

Is the course flexible to adopt various teaching methods such as lectures, discussions, case 

studies, etc. around the teaching objectives, and whether to actively and effectively adopt 

teaching aids? 

 
x13 

Is the number of students in the general education class reasonable, and whether the 

teacher-student interaction is sufficient? 

 
x14 

In the teaching process, does the teacher focus on the students' imitation, adaptability, creativity 

and reflection in a step-by-step manner? 

 
x15 

Does teacher value the teaching of the general education course, whether the preparation of the 

class is sufficient, whether the class is active and enthusiastic, and whether the spirit is full? 

Teaching interaction x16 

Do students participate in the teaching process all the time, can digest what they have learned in 

class and after class, and can consciously connect the content of general education with 

professional education.? 

 
x17 

In the teaching process, does the teacher focus on cultivating students' general study habits and 

training students to view the world from multiple perspectives and perspectives in an open, 

inclusive and integrated perspective? 

Assessment 

method 

 
x18 

Do students evaluated from their learning attitudes, study habits, emotional attitudes, values, 

independent thinking and critical ability, and innovative consciousness? 

 
x19 

Does the teacher pay attention to performance evaluation, use learning reports, essays, speeches, 

operations, experiments, data collection, works display, etc? 

 
x20 

The indicators of student interest and literacy include: whether the expected achievement of the 

course teaching is high, whether the classroom atmosphere is active, and whether the students' 

interest in learning is high? 

Teaching Effect 

Achieving goals in 

the cognitive field 
x21 

Let students master the basic, cutting-edge knowledge of the course area and understand its 

application. 

Achieving goals in 

the emotional field 
x22 

Whether has it achieved the integration of natural sciences and humanities and social sciences, to 

achieve humanistic feelings? 

 
x23 Whether has it cultivated a sense of social responsibility and improved your personality? 

Achieving goals in 

the competence field 
x24 

What is the degree of achievement of the knowledge goal and whether have students mastered the 

basic knowledge and thinking methods in the humanities, social sciences, and science and 

technology fields? 

 
x25 

Whether has it cultivated students' ability of comprehensiveness, effective communication, value 

discrimination and critical thinking? 

Teaching quality 

monitoring 
x26 Student evaluation 

 
x27 Teachers mutual evaluation 

 
x28 Teaching supervision evaluation 

 

4. Case Analysis 

Table 2. Experts' scores in various indexes. 

Evaluating  

indicator 

Young teachers 

A1 A2 A3 A4 A5 A6 A7 

x1 0.6 0.6 0.8 0.6 0.6 0.6 0.6 

x2 0.8 0.6 0.6 0.6 0.6 0.4 0.6 

x3 0.4 0.8 0.6 0.6 0.6 0.6 0.6 

… … … … … … … … 

x25 0.6 0.6 0.6 0.6 0.8 0.6 0.2 

x26 0.6 0.4 0.6 0.6 0.6 0.6 0.6 

x28 0.6 0.6 0.4 0.6 0.6 0.6 0.6 

In a university, six evaluation experts were organized to 

evaluate the teaching ability of 7 young teachers in their 

general courses, which consisted of 3 general education 

researchers, 2 managers and 1 curriculum manager. According 

to the opinions provided by the experts, the specific weight 

data were determined as follows. Each evaluation index is 

divided into five grades: excellent, good, medium, qualified 

and unqualified and their corresponding scores are 1, 0.8, 0.6, 

0.4 and 0.2 respectively. Seven young teachers were evaluated 

and scored one by one according to the evaluation criteria by 

following the class, consulting the teaching plans of young 

teachers, interviewing students and teachers themselves, and 

consulting the achievements of teaching and scientific 

research. The scores of 6 evaluation experts were averaged to 

yield evaluation index values, as shown in the Table 2 for 

details. 

According to Table 2, the maximum value of each 

evaluation index is selected as the optimal value to get the 

reference sequence . The evaluation indexes of each 

teacher were used as the other sequence . Through the 

calculation of Eq. (1) ~ (4), a grey correlation coefficient 

matrix is obtained as 

#
$
$
$
$
$
%0.6 1 0.42 0.6 1 1
0.6 0.6 0.6 0.6 0.6 1
1 0.6 0.6 0.6 1 0.6
0.6 0.6 0.6 ⋅⋅⋅⋅⋅⋅ 0.6 1 1
0.6 0.6 0.6 1 1 1
0.6 0.42 0.6 0.6 1 1
0.6 0.6 0.6 0.33 1 1 *

+
+
+
+
+
,

 

According to Eq. (5), we could obtain grey correlation 

degree values of teaching ability of r = (0.7206, 0.8370, 
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0.7417, 0.6811, 0.7615, 0.7312, 0.6465) for young teachers in 

general courses. As mentioned above, the evaluation system 

has five grades: excellent, good, medium, qualified, and 

unqualified, with corresponding scores are 1, 0.8, 0.6, 0.4, and 

0.2 respectively. Therefore, we can see that the evaluation 

grades for the seven teachers are all good. Among them, A2 

has the best teaching ability while A7 and A4 have relatively 

poor teaching ability. The ranking result is A2 > A5 > A3 > A6 > 

A1 > A4 > A7. 

5. Conclusion 

In this work, we established a set of evaluation system for 

the teaching quality of general education courses from four 

aspects of teaching goals, teaching content, implementation 

process and assessment methods. According to the Bloom 

goal classification method, the educational goals are classified 

into three categories: cognitive, skills (capabilities), and 

emotional goals. We designed teaching content and teaching 

process according to the three goals, and increased the 

achievement of teaching goals, which form an evaluation 

subsystem of the general goal of teaching together. The 

indicator system, which is of comprehensive and practical 

significances, can be used for the evaluation of general 

education quality in colleges and universities. 

The GRA method provides a quantitative assessment for 

evaluation of general education teaching quality. It can be 

used to evaluate and comprehensively rank the teaching 

abilities of young teachers, and find out these aspects to be 

improved. Teachers can analyze their rankings among peers 

based on the results of teaching evaluations, and at the same 

time find out their advantages and disadvantages, which has 

theoretical and practical significance for improving the 

quality of general education courses in colleges and 

universities. 
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