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ABSTRACT 

The evaluation of achievement of graduation requirements is the crucial procedure in the continuous improvement of 

the education quality of undergraduate engineering major. It supports the achievement of education objectives and plays 

a guiding role in the continuous improvement of teaching activities. This paper studies the establishment of an evaluation 

system for graduation requirement achievements. It requires to select a rational evaluation basis and use correct 

evaluation methods. In turn, effective evaluation results are collected and then applied to continuous improvement in 

teaching and learning. The achievement of graduation requirements is based on the achievement of assessment points 

of graduation requirements, of which the curriculum is the important part to support the achievement of graduation 

requirement assessment points. Combining the accreditation work of engineering education, this paper proposes an 

easy-to-implement design of evaluation system for achievement of graduation requirements. 

Keywords: Engineering education accreditation, Achievement of graduation requirements, Assessment 

points of graduation requirements. 

1. INTRODUCTION 

China formally joined the "Washington Agreement" 

in 2016, since then a major certification system for 

engineering education has been started. Major 

certification for engineering education is an important 

process to promote continuous development and 

improvement of majors and teaching quality. The 

engineering education major certification is mainly based 

on seven general standards for effective evaluation, 

namely: students, training goals, graduation requirements, 

continuous improvement, curriculum system, faculty and 

conditions guarantee. Meeting the standard requirements 

is the "bottom line" of meeting engineering education 

major certification. The existing evaluation system of 

graduation requirement achievement is not yet mature 

and complete, and there are problems such as insufficient 

rationality and difficulty in operation, which needs 

further development and improvement. 

2. SIGNIFICANCE OF ESTABLISHING AN 

EVALUATION MECHANISM FOR 

GRADUATION REQUIREMENTS 

The 12 graduation requirements (12 graduate 

attributes in Washington Accord) achievement evaluation 

is an effective means to measure the quality of talent 

cultivation in colleges and universities [1]. The feedback 

results can guide the continuous improvement of 

education and teaching activities and promote the 

implementation of professional teaching reforms into 

actual curriculum teaching [2]. 

The completion of graduation requirements is a 

necessary condition for a bachelor's degree graduate. 

Therefore, establishing a reasonable evaluation system 

and mechanism for graduation requirements is the key to 

realizing the core concept of engineering education major 

certification [3].  

The "Engineering Education Certification Standards" 

of the China Engineering Education Accreditation 

Association (CEEAA) puts forward: "The major must 

have clear and open graduation requirements, and the 

graduation requirements should support the achievement 

of the training goals. The major should be proved the 

achievement of the graduation requirements by 

evaluation [4]." Make clear the teaching links that 

support the achievement of each graduation requirements, 

including classroom teaching, practical teaching and etc, 

and finally build a supporting system of the requirements 

of graduation ability in teaching process [5]. Finally, it is 

necessary to prove the achievement of graduation 
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requirements through reasonable periodic evaluation, 

clarify the evaluation organization, evaluation cycle, 

evaluation method and evaluation data source, and finally 

provide support for teaching quality feedback and 

continuous improvement [6]. The general graduation 

requirement achievement evaluation system is shown in 

Figure 1. 

At present, many colleges and universities in China 

have a complicated design for the evaluation system of 

graduation requirements achievement, and it is difficult 

to standardize it [7]. This article explores an easy-to-

implement evaluation system for graduation 

requirements. It can unify the major certification ideas of 

teachers in various teaching activities, facilitate teachers 

to get started quickly, participate in major certification, 

leaving enough flexibility for teachers to carry out their 

work [8]. 
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Figure 1 Evaluation system of graduation requirement achievement. 

 

3. ESTABLISHMENT OF AN EVALUATION 

MECHANISM FOR THE ACHIEVEMENT 

OF GRADUATION REQUIREMENTS 

The entire evaluation process of graduation 

requirements is established on the basis of a reasonable 

and detailed evaluation mechanism, including the 

determination of evaluation objects, evaluation cycles, 

evaluation institutions, selection of appropriate 

evaluation methods, collection of evaluation data and 

implementation of evaluation, then analyse it to obtain 

the quantitative and qualitative evaluation results, use the 

evaluation results for continuous improvement of 

teaching, and form a closed-loop evaluation system of 

"evaluation-feedback-improvement". The establishment 

of the evaluation mechanism should be simple and easy 

to implement, and follow the concept of student-centered, 

result-oriented and continuous improvement. 

2.1. Evaluation Object 

The evaluation of the graduation requirements 

achievement takes the students of the major as the 

evaluation object, the focus of the evaluation is the 

performance of all students, the evaluation results of the 

students' course links and other comprehensive practical 

activities are used for evaluation.  

2.2. Evaluation Cycle 

The achievement of graduation requirements is 

supported by the curriculum. The evaluation period for 

the graduation requirements of the curriculum is 2 years. 

Based on the evaluation results of the course achievement 

assessment for 2 consecutive years, the minimum value 

will be taken as the evaluation result of the achievement 

degree of the corresponding points for the course. The 
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evaluation period for the graduation requirements 

achievement is 2-4 years, which should match the 

training period and according to the engineering 

education certification period and actual conditions. 

2.3. Evaluation Method 

The relevant teachers and evaluation teams that 

support the courses of graduation requirement point use 

a variety of evaluation methods to obtain quantitative 

evaluation data. The evaluation agency analyzes, 

compares and synthesizes various evaluation methods 

and the data from different sources to obtain qualitative 

evaluation results. The principle of formulating the 

evaluation method is to ensure that the obtained 

evaluation data is sufficiently related to the graduation 

requirements, using multiple evaluation methods 

comprehensively to get the most true and effective 

evaluation results. 

4. EVALUATION TYPES AND METHODS 

OF GRADUATION REQUIREMENTS 

ACHIEVEMENT 

The evaluation types of graduation requirements 

mainly include diagnostic evaluation, formative 

evaluation and summative evaluation. At present, there 

are two commonly used evaluation methods based on the 

above three evaluation types. The first one is the direct 

evaluation method, according to the knowledge, ability 

and behavior performance of students, based on the 

measurable learning results, directly evaluate the students’ 

ability achievement, including classroom performance 

and test score analysis method, third-party professional 

certificate test score measurement method, and 

experiment or practice performance evaluation method 

and etc. The second one is the indirect evaluation method, 

in which opinion surveys or self-reports are conducted 

based on learning experience and behavioral performance, 

interview and questionnaire survey are mainly used to 

indirectly speculate and evaluate students' learning effect. 

It mainly includes graduate growth self-evaluation 

questionnaire survey method, graduate follow-up and 

survey questionnaire method, employer's job satisfaction 

survey method of graduates and etc. In the following 

sections, we will separately describe the course 

performance analysis method and questionnaire survey 

method of graduation requirements achievement 

evaluation. 

4.1. Achievement Evaluation of the Course 

Performance Analysis Method 

The graduation requirements achievement is 

evaluated quantitatively in the order of the achievement 

of the course, the points achievement of graduation 

requirements, the graduation requirements achievement, 

and the overall graduation requirements achievement of 

the major. 

The course achievement evaluation method is based 

on the student’s assessment results (homework, 

examination etc.) to calculate the achievement evaluation 

of the corresponding points of the course. Each 

graduation requirement indicator point is supported by 3-

5 courses, each course can supports at most 4 points. The 

relationship matrix between curriculum goals and 

graduation requirements is shown in Table 1. 

 

Table 1. The relationship matrix between curriculum goals and graduation requirements 

The goals of the 

curriculum 

Points for graduation requirements 

1-4 2-3 3-2 5-3 

Goal 1     

Goal 2     

Goal 3     

Goal 4     

 

Promoting each teacher to implement assess and 

evaluate graduation requirements reasonably is the key to 

the evaluation of graduation requirements achievement. 

Therefore, each teacher should clarify the graduation 

requirements that he should undertake, including: how 

the course requirements reflect the graduation 

requirements that they should undertake, which teaching 

activities are used to implement the requirements and 

points, how to evaluate students, and how to evaluate the 

achievement of these graduation requirements.  

Teachers can use various methods such as 

questionnaire survey or self-evaluation to evaluate the 

implementation of the graduation requirements of the 

course and confirm the rationality of students’ assessment. 

Examples of evaluation are as follows: 
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Table 2. Graduation requirements achievement evaluation form for students 

Course Title: XX 

Signals and Systems 

Whether the 

course 

content 

reflects the 

point 

Whether the 

points are 

easy to 

assess and 

evaluate 

Whether 

various 

assessments 

reflect the 

points 

Whether the 

data and 

results are 

used for 

improvement 

Graduation requirement 3 

Point 3.1: Able to design circuits and systems for complex 

engineering problems. 
        

Point 3.2: Able to design signal and information processing 

systems for complex engineering problems. 
        

Graduation requirement 4 

Point 4.1: Able to design experimental schemes for complex 

circuit and system engineering problems, carry out experiments 

and obtain experimental data. 

        

Point 4.3: Able to analyze and explain experimental data, 

phenomena and results. 
        

Point 4.4: Able to draw reasonable and effective research 

conclusions through information synthesis. 
        

Graduation requirement 7 

Point 7.1: Understand environmental knowledge related to 

electronic information engineering. 
        

Point 7.2: Have environmental awareness and be able to 

practice the concept of sustainable development. 
        

 

4.2. Questionnaire Survey 

The "questionnaire survey method" is used to 

evaluate the achievement of all graduation requirements 

points. The survey objects are: school students, recent 

graduates, previous graduates (5 years, 10 years, 15 years, 

20 years, etc.), employers, etc. Taking electronic 

information engineering as an example, the employer 

survey questionnaire is shown in Table 3. The 

questionnaires for graduates are basically similar to this. 

 

Table 3. Employer survey form for graduation requirements 

XX major of XX university     Questionnaire of employers on the achievement of graduation requirements  

Name of interviewed unit:                Number of graduates enrolled in this major: 

1- Very disagree with;  

2- Basically disagree with; 

3- Generally agree with;  

4- Basically agree with;  

5- Very agree with. 

Degree of 

recognition  
Performance  

1 2 3 4 5 1 2 3 4 5 

1. Engineering knowledge requirements: able to use mathematics, natural sciences, engineering 

foundations and professional knowledge to solve complex circuits and systems, signal and information 

processing engineering problems. 

                    

2. Problem analysis ability: Ability to apply the basic principles of mathematics, natural science and 

engineering science to identify, express, and analyze complex circuits and systems, signal and 

information processing engineering problems through literature research to obtain effective 

conclusions. 
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3. Design/development solution capability: be able to design solutions for complex circuits and 

systems, signal and information processing engineering problems, design circuits, signal processing, 

information processing systems, units (components) or technological processes that meet specific needs 

and be able to reflect the sense of innovation in the design process, considering social, health, safety, 

legal, cultural and environmental factors. 

                    

4. Research ability: Able to study complex circuits and systems, signal and information processing 

engineering issues based on scientific principles and using scientific methods, including designing 

experiments, analyzing and interpreting data, and obtaining reasonable and effective conclusions 

through information synthesis. 

          

5. Ability to use modern tools: able to develop, select and use appropriate technologies, resources, 

modern engineering tools and information technology tools for complex circuits and systems, signal 

and information processing engineering problems, including complex circuits and systems, signal 

Forecast and simulation of engineering problems with information processing, and be able to 

understand its limitations. 

                    

6. Engineering and social awareness: able to conduct reasonable analysis based on engineering-related 

background knowledge, evaluate complex circuit and system, signal and information processing 

engineering problem solutions on society, health, safety, law and culture, and understand the 

responsibility. 

                    

7. The concept of environment and sustainable development: able to understand and evaluate the 

impact of professional engineering practice on the sustainable development of the environment and 

society. 

                    

8. Professional normative attitude: Have humanities and social science literacy, a sense of social 

responsibility, and be able to understand and abide by engineering professional ethics and norms in the 

practice of electronic information engineering and perform responsibilities. 

                    

9. Individual and team roles: able to assume the roles of individuals, members and team leaders in a 

team in a multidisciplinary background related to electronic information engineering. 
                    

10. Communication: Able to effectively communicate and communicate with industry colleagues and 

the public on complex circuits and systems, signal and information processing engineering issues, and 

be able to write reports and design manuscripts, make presentations, express clearly or respond to 

instructions. And have a certain international perspective, able to communicate and exchange in a 

cross-cultural context. 

                    

11. Project management: understand and master the principles of engineering management and 

economic decision-making methods and be able to apply them in a multidisciplinary environment 

related to electronic information engineering. 

                    

12. Lifelong learning: Have the consciousness of independent learning and lifelong learning, keep pace 

with the times, and have the ability to continuously learn and adapt to development. 
                    

 

5. CONCLUSION 

The graduation requirements achievement evaluation 

is an important means to measure the quality of talent 

cultivation in colleges and universities, an important 

basis for continuous major improvement, and an effective 

way to promote the implementation of major teaching 

reforms into specific courses. The graduation 

requirements achievement evaluation is a complex and 

systematic work, and a reasonable evaluation method is 

the prerequisite for effective evaluation. This article 

combines the engineering education certification work of 

this major to outline the establishment of an easy-to-

achieve evaluation system for the graduation 

requirements achievement evaluation. The simplification 

and improvement of the evaluation system should be 

close to the core concept of engineering education major 

certification. The value of the evaluation results lies in the 

continuous improvement of the teaching process, and the 

student-centered formation of a closed-loop education 

and teaching quality optimization process. 
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