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Abstract 

The CDIO concept is an advanced engineering education concept. Private universities are an 

important component of higher education in China, and academic growth and engineering ability are 

key indicators for cultivating engineering college students. However, in private universities, the 

academic growth and engineering ability cultivation of engineering students cannot fully meet the 

needs of society. Therefore, the cultivation of students’ academic growth and engineering ability has 

become an urgent issue to be solved. On the basis of the CDIO concept, the paper adds a feedback link 

and proposes a CDIO-F engineering education model. By demonstrating the compatibility of the 

CDIO-F concept with students’ academic growth and engineering ability cultivation, a CDIO-F based 

model for private university students’ academic growth and engineering ability cultivation is 

established. This provides new ideas for the cultivation of engineering majors in private universities. 
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1. Introduction 

Since its introduction to China in 2005, Shantou University College of Technology has first carried out 

the CDIO engineering education reform. Since then, the CDIO engineering education model has 

rapidly spread in China, and its advantages in engineering talent cultivation have been proven through 

nearly two decades of application. In order to adapt to the current situation of engineering construction 



www.scholink.org/ojs/index.php/wjeh           World Journal of Education and Humanities               Vol. 5, No. 3, 2023 

118 
Published by SCHOLINK INC. 

in China, the urgent task of higher engineering education in China is to cultivate Chinese engineers 

who are in line with international standards as soon as possible.  

China’s higher education is transitioning from a stage of popularization to a stage of popularization, 

and receiving higher education is increasingly becoming a common demand of the people. Private 

universities are an important component of higher education in China. As of the end of 2021, there are 

a total of 764 private universities in China, accounting for 25.37% of the total number of higher 

education institutions in the country. The development of students after graduation is an important 

criterion for measuring the concept, mode, quality, and effectiveness of talent cultivation in schools and 

majors. However, with the continuous expansion of enrollment in higher education in recent years, the 

following “strange phenomena” have emerged: on the one hand, the number of college graduates is 

constantly increasing, leading to many phenomena such as difficulty in finding employment in majors 

and unemployment upon graduation; On the other hand, some enterprises, high-tech industries, and 

others often experience talent shortages and “insufficient food”, resulting in a supply-side structural 

contradiction between the supply of college graduates and the demand of the labor talent market. 

Ultimately, the reason for this phenomenon is that the students trained by universities cannot fully meet 

the talent needs of the market and employers. Therefore, applying the CDIO-F engineering education 

model to the cultivation of students in private universities can provide experience and reference for the 

development of training plans for engineering college students, and enrich the methods for universities 

to cultivate students’ academic growth and engineering abilities. 

 

2. Analysis of the CDIO-F Concept and Its Compatibility with Students’ Academic Growth and 

Ability Development 

2.1 CDIO-F Concept 

The CDIO (Concept Design Implementation Operate) engineering education concept refers to the 

engineering education model of conceptualization, design, practice, and operation, first established by 

four universities including Massachusetts Institute of Technology. The CDIO concept, as an important 

achievement of international engineering education and teaching reform, is an educational reform 

concept that emphasizes the important role of engineering basic education, teamwork, innovation 

ability, etc. in higher education, and has a certain degree of compatibility with the academic growth and 

ability development plans of private university students. However, college students have been on 

campus for three to five years, with a relatively long experience. Their academic performance is 

evaluated on a semester by semester basis. Therefore, this study adds feedback to the four stages of 

CDIO concept conceptualization design practice operation, forming the CDIO-F (Concept Design 

Implementation Operate Feedback) engineering education concept, which can achieve a dynamic 

engineering education model on a semester by semester basis. 
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Figure 1. CDIO-F Mode Diagram 

 

2.2 Analysis of the Fit between the CDIO-F Concept and Students’ Academic Growth and Engineering 

Ability Cultivation 

In private universities, the effectiveness of students’ academic growth and ability development is 

directly related to their future development. Under the CDIO-F engineering education model, we refine 

the management of students’ college careers on a semester by semester basis, and draw on the PDCA 

cycle principle to add a feedback link in the middle of each semester, so that the learning situation from 

the previous semester can be fed back to the next semester and provide reference for the development 

concept of the next semester. This is in deep agreement with the semester learning mode of students’ 

academic growth and ability cultivation.  

 

3. A Study on the Academic Growth and Engineering Ability Cultivation Model of Private 

University Students Based on the CDIO-F Concept 

3.1 Theory of Sustainable Development 

The cultivation of academic growth and engineering abilities is an important assessment content for 

engineering students in their university career, and it is also the core required in engineering projects. 

At present, universities mainly test students’ learning outcomes on a semester or academic year basis, 

and test their academic growth and engineering abilities through final exams and assessments. The final 

test for engineering students is their job position after graduation. After graduation, students have a 

firsthand experience and the most authentic evaluation of whether the knowledge and abilities they 

have learned and developed in school can play a corresponding role in actual projects. Therefore, from 

the perspective of students, the effectiveness of their academic growth and engineering ability 

cultivation can be reflected from their assessment results during school and performance feedback in 

their work. On the other hand, teachers play a very important role in the feedback process during 

school, as they can evaluate students’ engineering ability building from a more objective perspective. In 

the post graduation job position, the comprehensive evaluation of students’ academic growth and 

engineering abilities by their direct supervisor during the entire university period is relatively accurate 

and representative. 

In summary, based on the CDIO-F engineering education model, this paper establishes an engineering 

education model suitable for the academic growth and engineering ability cultivation of engineering 
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students in private universities throughout their entire life cycle of university career and career 

development. The main operating process of this model is shown in Figure 2.  
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Figure 2. Academic Growth and Engineering Ability Training Model for Engineering Students in 

Private Universities  

 

4. Conclusion 

The paper takes the student career of engineering college students in private universities and a period of 

time after entering the work position as the research cycle, and establishes an engineering education 

model based on the CDIO-F concept. It proposes a new model for the academic growth and 

engineering ability cultivation of engineering college students, and provides ideas and methods for the 

development of training plans for engineering college students in private universities 
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