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The worldwide CDIO Initiative started from 2004. It was soon spread into China. Shantou University started implementing CDIO in the College of Engineering. After six years of implementation and lots of efforts in disseminating the Initiative, many universities have adopted or partially adopted the concept in their engineering reform. A group of 39 universities has been formed under the leadership of the Science and Engineering Section, Bureau of Higher Education of Ministry of Education (MOE).More universities are becoming interested in the Initiative. This report gives a brief review on the introduction, implementation and impacts of the Initiative in China. As CDIO reform involves complicated changes. A summary of change management experience of Shantou University is also included here for the reference of universities planning to implement the Initiative.
1. Dissemination and implementation of the CDIO Initiative
In October 2005, Professor Peihua Gu, the new Dean of the College of Engineering, Shantou University, introduced the CDIO Initiative to the College. A college-wide discussion was started to disseminate the initiative. This started the practical implementation and dissemination of the CDIO Initiative in China.
After a wide range of discussions, explorations and piloting two rounds of courses, the College of Engineering adopted the CDIO Initiative. It restructured the curricula and course syllabi for all the five programs of the College according to the CDIO syllabus and the standards. The new curricula apply to all students from the 2006 cohort on.
In the 2nd CDIO conference held in Linköping, Sweden, Shantou University was accepted as the first Chinese collaborators. Two years later, Tsinghua university and Bejing Jiaotong University were also accepted in the 5th CDIO conference held in Singapore.

The international CDIO Fall meeting in 2007 was hosted by Shantou University during 7–8 of November 2007. As usual, an introductory workshop was held to disseminate the Initiative. Over 50 Chinese participants attended the workshop.

Taking opportunity of the CDIO international meeting, a national forum on engineering education was held during 5-6 November 2007.Professor Gaofeng Zhu, the former vice President of the Chinese National Academy of Engineering and the former deputy minister of post and telecommunication gave a speech to the forum. Professor John Cha of the UNESCO Chair also gave speech to the forum. 
In 2007 the CDIO engineering education reform in Shantou University was approved as the a national education innovation and pilot scheme (人才培养模式创新实验区).
In January 2008, the UNESCO Beijing office established a CDIO engineering education demonstration site in Shantou University.
In April 2008, the Higher Education Bureau of the Ministry of Education formed a national CDIO research and implementation team. This team is composed of 23 members from 14 universities, 4 enterprises and an engineering educational journal publisher. Professor Peihua Gu of Shantou University Chairs the team. The first team meeting was held in Shantou on 17 May 2008. Professor Edward Crawley, the founder of CDIO Initiative attended the meeting.
During 18–19 May 2008, the first national symposium on CDIO reform was held in Shantou. Over 200 delegates from over 100 universities attended this symposium. Professor Crawley gave a presentation to the symposium.
On 17 September 2008, the second team meeting of the CDIO research and implementation team was held in Beijing Jiaotong University. Professor Crawley attended and gave presentation to the meeting. During the meeting period, Professor Gu, Professor Cha and Professor Crawley first visited Vice president Yunhe Pan of the Chinese Academy of Engineering and the Deputy Minister Xingsheng Zhang of the Minister of Education. They discussed the dissemination and implementation of the CDIO Initiative in China.

In November 2008, a CDIO web site, www.chinacdio.org was build. This web site works as an open platform for any interested people to know about the CDIO Initiative, its applications and its achievements in China. The site is managed by the College of Engineering, Shantou University.

In view that the research and implementation team focused its attention more on conceptual investigation than practical implementation, the Science and Engineering Education Section (SEES) of the Higher Education Bureau, MOE decided to form a group of pilot implementation universities to practically implement CDIO and to accumulate experiences in applying CDIO in the China.  During 14–15 December 2008, a symposium discussing how to pilot implement CDIO in the Chinese universities was held in Shantou University. Delegates from 24 universities attended the symposium. Mr.Maoguo Li, Director of SEES, MOE presented in the meeting. It was decided to pilot implementing CDIO in four fields of disciplines, viz civil engineering, mechanical engineering, electric engineering and chemical engineering. 18 universities jointed the piloting group on spot of the symposium.
Under the leadership of the SEES, the pilot group meets twice annually. This platform provides opportunities for professionals committed to engineering reform to share their ideas, problems and experiences of implementing CDIO in their home universities. Interested people outside the pilot group are also invited to attend the meeting. To disseminate the initiative, each of the meeting has scheduled an introduction workshop session. Till 2010, a total of 39 universities joined the pilot group. 

The four sub-groups of the pilot universities have been working separately on industrial surveys, learning outcomes and curricula. Some have started compiling and publishing teaching notes with special attention on CDIO teaching design and CDIO learning outcomes.
In the end of 2009, MOE introduced a sub-project in the “national higher education quality project”, 11 undergraduate programs with CDIO features (CDIO 特色专业) around the country were approved. Each program is financially supported with a national fund of RMB800,000.

Beijing Jiaotong University, Shantou university and Tsinghua University have also run a few training workshops. These workshops have effectively disseminate the CDIO concepts and attracted a great lot of interests from educational professionals about the country. Shantou University alone has trained over 300 people through a series of workshops.
Apart from the organized dissemination and implementations, Professor Cha, Dr. Benjamin Koo, Chief Editor Professor Jiale Jiang, Professor Peimin Wang, etc. have also been very active in disseminating the CDIO Initiative around the universities and vocational schools. Over 100 universities have sent their delegates to Shantou University to learn about CDIO.

To facilitate understanding and implementing the CDIO initiative, Shantou University has translated the book “Rethinking Engineering Education – the CDIO Approach”(published by the Higher Education Press), the CDIO Syllabus and Standards and the CDIO Workshop Manuals (published by Shantou University Press).

2. Influences and the impacts of the CDIO Initiative on engineering education in China
2.1 The CDIO Initiative and the higher education quality
Educational quality has become the most important focus of the national efforts on higher educational reform. The nation-wide “higher education quality project” has mobilized millions of people and billions of RMB. The CDIO approach provides a systemic way to planning, design, implementation, getting feedback and sustaining improvements. It helps to overcome some fundamental shortcomings in our educational reform practices. 
2.2 Integrated approach

CDIO has not invented a complete new education. Most methods it advocates are also used in many other places. The context change is the most fundamental change CDIO brings into engineering education. However, context change itself is not new. The “open door education” in the cultural revolution era also brought the practical context into education. In fact, from the time engineering education emerged, the pendulum has been swung between theory and practice. It is hard to balance between theory and practice. It is the integrated approach that makes CDIO distinguished from other ways. The integrated approach requires dual impacts to both knowledge learning and skill training. With the integrated approach all teaching, learning and practice are designed and fulfilled to serve a common set of goals and objectives. This makes it possible to balance both the theoretical requirements and the skill/attitude requirements.
2.3 Clearly defined skills and attitudes
It is almost universally agree that skills and attitudes are equally import, if not more, as knowledge in defining educational goals. However, the general educational goals must be decomposed into specific learning objectives before the goals can be manifested in the education procedures. The decomposition requires great professional judgment and vast efforts. The CDIO syllabus, a master piece of such decomposition, has not only provided a fantastic array of learning objectives, but also provide a general approach to doing such decompositions. This displays a working model for defining educational objectives in general. It makes education a much more clearly defined work instead of a vague described art. 
2.4 Practical working guidance

The CDIO Initiative is built based on implemented working model. It is extracted essence of new concepts and best practices. Thus it is highly practical. The CDIO knowledge repository archives large amount of guidance, discussion and working tools.
2.5 Innovation Advocacy
Innovation has become a strong theme in current Chinese education, especially engineering education. Interestingly, CDIO does not in its documents put special emphases on innovation. However, this does not mean CDIO does not advocate innovation. Indeed, one of the visions of CDIO is to “lead in the creation and operation of new products and systems”. The CDIO syllabus itself requires the most important personal innovative characteristics as learning outcomes, as illustrated in the table below.
A comparison between the CDIO learning outcomes and personal innovative characteristics

	
	Personal innovative characteristics

	CDIO syllabus
	personal view
	procedure view
	product view
	environmental pressure 
	integrated view

	1.1 knowledge of underlying sciences
	○
	
	
	
	○

	1.2 core engineering fundamental knowledge
	○
	
	
	
	○

	1.3 advanced engineering fundamental knowledge
	○
	
	
	
	○

	2.1 engineering reasoning and problem solving
	
	●
	
	
	○

	2.2 experimentation and knowledge discovery
	
	●
	
	
	○

	2.3 system thinking
	
	●
	
	
	○

	2.4 personal skill and attitudes
	●
	
	
	
	○

	2.5 professional skills and attitudes
	●
	
	
	
	○

	3.1 teamwork
	●
	
	
	●
	○

	3.2 communication
	●
	
	
	●
	○

	4.1external and societal context
	
	
	●
	○
	○

	4.2 enterprise and business context
	
	
	●
	○
	○

	4.3 conceiving and engineering systems
	
	○
	●
	
	○

	4.4 designing
	
	○
	●
	
	○

	4.5 implementing
	
	○
	●
	
	○

	4.6 operating
	
	○
	●
	
	○

	●highly relevant     ○relevant


2.6 Internationalization of the engineering education in China
Engineering practice has been greatly internationalized in the world. Successful engineering businesses and engineers will have to face global topic and communicate internationally. The CDIO Initiative is the product of international collaboration. It adopts international codes of practice, reflects current international industrial demand, represents contemporary themes. Thus, adopting the CDIO syllabus and the standards would help Chinese universities rapidly fit into the international environment. 
2.7 Impacts on the “Excellent Engineer Education Scheme”
The Ministry of Education jointly with the Chinese Academy of Engineering started the “Excellent Engineer Education Scheme” in June 2010. The Scheme has been profoundly influenced by the CDIO approach. The explicit requirements for school standards and for integrated curricula reflect a general recognition of the CDIO integrated approach. As a matter of the fact, the illustrating examples given in the application guidelines are part of the CDIO syllabus. A more in depth comparison would show clearer correlations between the CDIO Initiative and the “Excellent Engineer Education Scheme”. A quarter of the 12 example curricula compiled by MOE at the time of commencing the “Excellent Engineer Education Scheme” contain CDIO elements traceable to the curricula of Shantou University. We have also been invited by SEES to present the integrated approach to universities intending to join the “Excellent Engineer Education Scheme”. In summary, the CDIO approach, especially the integrated approach has been accepted by more and more engineering educators in their engineering reform. We are also trying to apply the same idea in education outside engineering education in Shantou University.
3. Change management in implementing CDIO

Bring in a change in an organization is so difficult that, according to a Harvard Business Review study, 70 percent of change initiatives were not successful because organizations failed to manage the human reaction to change. It is therefore, important to share and accumulate experiences of managing the changes during implementing the CDIO initiative. The College of Engineering, Shantou University (STU) has started the CDIO educational reform since later 2005. Drastic changes have been introduced into all the five programs offered in the College. The traditional engineering education in China has been profoundly influenced by planned economy, a successful transformation from such an educational model to CDIO demands comprehensive planning and careful implementation. We believe that it is helpful to summarize the transformation process of the CDIO reform at STU. We have found ten essential points that are helpful to a successful implementation of the CDIO Initiative in a university.
3.1 Commitments and support from university and faculty leaderships 

The CDIO reform should be carried out at program level and above. It covers almost every aspects of education, including the goals, objectives, stakeholders, curriculum, course syllabi, teaching philosophy, teaching and learning, workspace and facilities, faculty development and so on. Thus, it would be crucial to have full commitments and support from the university and faculty level management in terms of carrying out the changes and the essential resources required for the entire reform process. 

The CDIO reform in the college has been headed by Provost and Vice President of the university, Dean of Engineering and Director of Teaching Affairs. Though we have not been specially allocated more resources than other colleges within the university, a clear direction and firm commitments for the changes from the top had helped to remove many obstacles otherwise we be encounter. 
3.2 Comprehensive planning before implementation 

The CDIO reform needs a systematic approach. One must realize the complications of the educational reform. The first thing needs to be considered is to motivate the faculty and the students. The need for a change and the rational for embracing the CDIO initiative must be communicated with frankness and through thorough debates. External feedback from the industry and society in general would be helpful supports. The next is to establish confidence within the institution. Successful cases of other institutions can be collected and shared among the faculty and the students. The third would be right account of available resources, including facility and human resources. Workspaces and necessary facilities are deemed necessary. A team of passionate faculty with relevant experiences is critically important, especially at the beginning of the reform. The forth and a very important point is to plan for continuous improvement right from the beginning. Many reform cases fail to proceed because short of new driving forces. 
3.3 Integrated solutions for multi-tasks 

We are in an era of fast and continuous changing. We face many tasks and changing requirements. It must be realized that quality education would always be the core business of an educational institution. The CDIO Initiative addresses the ultimate calling of engineering education. Thus, many of these tasks and requirements would be combined with the CDIO reform. By doing so we would encounter fewer resistances and make more effective uses of time and efforts of people involved. 
3.4 Identifying champions and forming core a team 

Whenever a change is needed, some people are more willing than others to test and lead the change as champions. It is important to identify these people and have them form a team. With the help of these champions the change efforts would be multiplied and fast spread. It distributes the leadership among the champions and creates senses of achievement and ownership. 

Unlike the situation in many universities in North America and Europe, the university administration is relatively powerful and has the tools and resources to initiate and making changes. This, in a way, can speed up a change process. However, it would, even if the direction is correct, create a team of passive followers. Once the leadership runs out of energy or has other priorities, the whole reform could stall. Hence, it is important that from the very beginning of the reform, the administration should identify the potential leaders emerging from the organization members. 
3.5 Involve most faculty 

Change from traditional education style to CDIO would need great changes in people’s mindsets. Our experience shows that many basic concepts and practices required in the CDIO standards cannot be properly understood by simply reading the texts and the translations. This is especially true for people having less exposure to contemporary industrial and educational practices. Therefore, engaging everybody in the learning, discussing and implementing processes is a crucial measure to ensure that the reform reaches its goals. 
3.6 Innovative implementation of the CDIO Initiative 

The CDIO initiative answers “why” and “what” quite clearly. In term of “how” it gives guidelines stipulated by the 12 standards. The vast spaces have been left for innovation in implementing the CDIO initiative. Though a few implementation examples can be found in the CDIO resource center, it is important to find ways best satisfying our own requirements. Our approach has been learning and sharing among faculty and staffs. The process involves all relevant parties. It helps to establish consensus and ownership. 
3.7 Piloting before full implementation 

Though it has been discussed that the CDIO reform should be conducted at program level, it is still necessary to run a few pilot courses before full scale of implementation of the reformed curriculum and program structures. Indeed, the piloting the course could neither really prove nor disapprove the CDIO reform. However, the pilot courses are still meaningful and necessary. First, usually new curricula are only applied to newly enrolled students. Majority of faculty will not have the chance to teach the new courses in one or two year time. They would need to practice and accumulate experiences for the new ways of teaching before they have lost their interest, which might have been established through various kinds of activities. Second, there is a need to build up confidence needed among the faculty and the current batches of students, so that there can be a smooth transition from the old to the new curricula. Third, the process of piloting will cultivate more champion faculty in addition to accumulation of experiences. 

Teaching pilot courses is different from conducting scientific experiments. The faculty members as well as the teaching environment change dynamically with the piloting process. Piloting will help establish the desired context for further reform. This has only been realized in our reflection. 
3.8 Awareness of the resources constrains
Resources are crucial for the sustainability of reform efforts. Workspace, facilities and materials are the first list of items that must be considered. Students will need to carry out some design-build projects in the workspaces. The scales and the amount of work needed for the design-build items would need careful consideration. These will, to a large extent, determine or be constrained by the available resources. 

Available technical staffs would be another constraint. Hands-on projects involve issues like safety and skills of operating machines. Many teaching faculty themselves are short of hands-on skills and/or engineering skills. Even if some faculty members have engineering and building skills, they may not be available all the time. In addition, many students only have time to do their projects outside normal working time. We have scheduled lab opening hours in the evening and in the weekends. But the availability of technical helpers is still a problem for us. 
3.9 Support for teaching, learning and leaning Assessment 

For implementation of integrated learning, teaching, learning and assessment methods should be carefully chosen. Traditional approaches of teaching and learning would not be effective in this context. The CDIO resource center introduces some teaching methods. However, it would not be easily learned by reading only. Experiments and sharing experiences are excellent way of spreading new teaching and learning methods. It should also be realized that assessment schemes are also excellent guilds for both students and faculty in achieving dual learning effects.
3.10 Form coalitions 

The CDIO initiative is an open source, internationally collaborative effort. Collaboration among universities around the world makes the reform more effective and efficient. It also helps to coordinate efforts in establishing international trend of engineering education. 

