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ABSTRACT 

Aiming at the problems of insufficient innovation ability and insufficient integration of information 

technology and curriculum teaching in China, a university education model based on the integration of CDIO 

and Technological Pedagogical Content Knowledge is proposed. CDIO theory attaches importance to 

engineering practice and Technological Pedagogical Content Knowledge theory emphasizes the theoretical 

basis of teachers. This model combines the advantages of both and fully integrates the needs of teachers and 

students. This paper expounds on the components and topological structure of the new university education 

model, and puts forward the corresponding strategies according to the bottleneck of university education. It 

has laid a theoretical and practical basis for the further development of university education. 
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1. INTRODUCTION 

The Central Committee of the Communist Party of China 

(CPC) has made it clear that China's education will 

become a powerful country in terms of education 

modernization. Promote China to become a learning power, 

human resources power and talent power. It will lay a solid 

foundation for building a prosperous, strong, democratic, 

civilized, harmonious and beautiful modern socialist 

country by the middle of this century[1]. With the 

continuous deepening of national education, China's 

education has entered a new era of integration and 

innovation and intelligent guidance. However, the 

problems of the insufficient innovation ability of 

information technology teaching, insufficient integration 

of information technology and curriculum teaching and the 

requirements of education modernization are still more 

prominent. 

In view of the above problems, Hu et al. [2] elaborated on 

the opportunities and challenges brought by ‘Internet +’ to 

Chinese education. Modern education should break 

through the traditional education model, but not subvert 

the essence of traditional education. Many scholars have 

studied and explored folk art[3], high school English[4], 

and elementary school Chinese[5] based on TPACK 

theory. Li [6] pointed out that STEM education is in line 

with China's national conditions. In-depth research can be 

entered into the three aspects of research objects, research 

methods and research topics to further promote the 

development of STEM education research and practice, 

and improve the level of STEM education research in 

China. The introduction of the system and the reform of 

teaching theory are mostly aimed at the teachers' teaching 

and curriculum planning ability, but do not really achieve 

the integration of teachers and students. There are many 

theoretical courses for students and a few practical 

courses, short learning tasks for ability training courses, 

and other issues that our current education should pay the 

most attention to. The unilateral cultivation of students' 

interest and there is no targeted consultation on the 

strengths of students.  

In order to balance the development of teachers' and 

students' abilities, this paper puts forward the reform 

scheme of university education model based on the 

integration of CDIO and TPACK, and dissects and 

analyzes its structure and connotation. 

2. CDIO THEORY 

Due to the new education model CDIO proposed by MIT 

and Royal Swedish Institute of Technology, China is also 

trying to carry out corresponding learning and Reform 

Based on this teaching reform experience[7]. CDIO stands 

for Conceive, Design, Implement and Operate. It takes the 

life cycle from product development to product operation 

as the carrier, allowing students to be proactive, practical, 

and organically connected between courses way to learn 

engineering. Combining the cultivation of knowledge and 

ability, integrating theory, practice and innovation, is a 

new educational concept and talent training mode. Chen et 

al. [8] established an evaluation index system based on 

CDIO mode from the perspective of problem traction, 

basic cross, practice oriented and curriculum driven. As 

shown in Fig. 1, we are more prepared to locate the 

connotation and structure contained in CDIO. This theory 

has been applied to mechanical manufacturing [9], 

network security [10], automatic control [11], military 

operations research [12] and other courses. 
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Figure 1. Evaluation index system based on CDIO model 

3. TPACK THEORY 

TPACK (Technological Pedagogical Content Knowledge) 

was further studied by Koehler and Mishra [13] under the 

framework of Shulman's [14] subject teaching knowledge 

(PCK). It is mainly divided into three core elements and 

four composite elements. The specific classification and 

composition are shown in Fig. 2.  
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(a)  Classification(image from http://tpack.org)                                                 (b) Structural model[15] 

                      

Figure 2. TPACK framework with seven knowledge components 

4. INTEGRATED EDUCATION MODEL 

BASED ON CDIO AND TPACK 

CDIO theory is a kind of engineering education concept, 

which focuses on process practice, team cooperation and 

the cultivation of engineering ability. TPACK theory 

emphasizes the importance of technology for teachers' 

education and teaching, which is an important theoretical 

basis for teachers' professional development in the new 

era. CDIO theory attaches importance to engineering 

practice. TPACK theory emphasizes the theoretical basis 

of teachers. However, overemphasizing any aspect will 

lead to the abnormal development of education. In order to 

promote the balanced development of education, this paper 

puts forward the education model based on the concept of 

CDIO and TPACK. The topological results are shown in 

Fig. 3, and the specific meaning is shown in Table 1. 
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Figure 3. Topological structure of integrated education model 

Table 1 The main components of integrated education model based on CDIO and TPACK 

No. Aspect Main Components Connotation 

1 CPCK Conceive, PK, CK 

Students have the ability to search for knowledge and put forward research 

ideas for problems. Teachers should have a systematic framework for the 

knowledge they teach, and cultivate students' active behavior of 

autonomous learning and thinking expansion. 

2 DTPK Design, PK, TK 

Design the technical route in line with the law of students' learning, 

teachers use practical experience, teaching resources, the Internet to reform 

teaching thinking. 

3 ITCK Implement, TK, CK 
In the wisdom development of student team, teachers use specific 

technology to stimulate students' potential. 

4 OTPCK Operate, TPACK 

Understand students' prior knowledge and cognitive theory, combined with 

operational ability, effectively match students' thinking and teachers' 

teaching ability, make learning and ability think through; integrate various 

elements to promote students' understanding and knowledge construction. 

China adopts the teaching method of cracking duck and 

passive, which makes Chinese education appear in a state 

where students can only learn but cannot think. And now 

there is multi-disciplinary integration in technology. How 

to use the education model based on CDIO and TPACK to 

improve education ability, the following suggestions are 

put forward: 

(1) Comprehensive aspects of problem traction and 

training objectives 

The development of study habits at the undergraduate 

level is more caused by the curriculum system of the 

training syllabus, but it lacks in response to the real needs 

of students. CPCK suggests that teachers should consider 

scientific and cultural literacy, ability and post when 

designing syllabus and training programs. Let students 

self-development, experience the cooperation ability of 

student groups, fully cultivate students' rational thinking 

and practical application ability. 

(2) Teaching plan and multidisciplinary integration 

The goal of curriculum education is to cultivate students' 

cognitive ability and the application of multi learning 

knowledge. The problems in reality are related to the 

integration of multi-disciplinary technologies. DTPK 

emphasizes the high degree of cross application of design 

and information technology, so the formulation of teaching 

plan needs to combine the characteristics of this major to 

build a multi-disciplinary theoretical system to form a 

comprehensive understanding of students' thinking 

expansion. 
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(3) Aspects of practical ability training 

In class practice teaching should be student-centered, 

encourage independent teams and independent 

consultation. The importance of implementation is given 

in ITCK. The knowledge learned is transformed into the 

ability to solve problems. After reasonable cooperation 

and division of labor, the perfect realization of knowledge 

transfer is completed. 

(4) Subject research and teaching evaluation 

Discipline establishment is a bridge from theory to 

practice. OTPCK level combined with operational ability 

perfectly reflects the positioning of students and teachers 

in education, focusing on the cultivation of students' ability 

to understand problems, the practical ability of engineering 

application, and students' group cooperation ability. It can 

really effectively match the students' thinking and teachers' 

teaching ability. To improve the teaching evaluation 

mechanism, students' ability and teachers' teaching success 

cannot be evaluated unilaterally by students' achievements. 

Instead, the evaluation index system of students' ability 

should be established based on OTPCK. 

5. CONCLUSION 

On the basis of TPACK and combined with CDIO theory, 

this paper puts forward an integrated education model 

based on CDIO and TPACK. To avoid the abnormal 

development of education by only stressing the theoretical 

role of teachers, and to explain the important components 

and framework of the new education model. In view of the 

current educational difficulties, this paper gives a solution 

based on the new framework, which provides a theoretical 

basis for the further development of education. 
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