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Kanazawa Technical College is the first Japanese organization to join CDIO, a worldwide organization with members in over 50 countries, as a Collaborator. This paper compares the CDIO Standards and Syllabus to the Japan Accreditation Board for Engineering Education, JABEE. It is found that the JABEE Criterion 1 correlates well with the Syllabus, though the Syllabus is for most aspects more comprehensive and laid out in a more structured manner, and the full Criteria 1 – 6 with the supplementary major-specific criteria correlate well with the 12 Standards. Due to the high level of correlation, institutions that are currently accredited through JABEE will find their methods are already in line with much of what CDIO requires, while institutions interested in JABEE accreditation should find meeting the requirements easy if they follow the CDIO Standards and Syllabus.
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１．Introduction
CDIO is a global framework for educating engineers who must be able to Conceive, Design, Implement, and Operate upon graduation. Recently, Kanazawa Technical College has joined the CDIO Initiative, adding Japan to the list of over 25 countries with Collaborating institutions. In order to understand how CDIO relates to and enhances Japanese education, a comparison between the current Japanese accreditation criteria and the CDIO Syllabus and Standards must be completed.  The Japan Accreditation Board for Engineering Education, or JABEE, followed the United States-based Accreditation Board for Engineering and Technology (ABET) in creating new criteria for its accreditation process to reflect the demands of industry on engineering graduates in the new millennium. On November 25, 2003, JABEE’s board of directors approved a new set of criteria for all engineering disciplines in Japan. These criteria are similar to ABET’s standards, which correlate highly with the CDIO Syllabus. This document will help CDIO Collaborators to understand the current criteria for accredited Japanese universities and will assist Japanese institutions that may be considering joining CDIO to decide if it is the right choice for their program.

２．Educational System
In Japan, students have three main choices upon completion of junior high school. They may enter the workforce or continue their education either through high school or a technical college. The high school and university educational track is typical to many Western educational systems, but the technical college system is unique to Japan. Both universities and technical colleges teach at post-secondary levels and are candidates to join CDIO.

A technical college is a five-year program combining the three years of high school with two additional years of higher education. This allows students to either transfer to typically the third year of a four year institution or enter the job market upon graduation. There is no current accreditation system in place for technical colleges, however Japan’s Ministry of Education (MEXT) encourages technical colleges to offer advanced courses and to seek accreditation through JABEE.
３．CDIO Syllabus vs. JABEE Criterion 1
JABEE’s Criterion 1 is similar to ABET’s EC2000 Criterion 3. Both criteria address the desired skills of graduates in a manner that can be correlated with the CDIO Syllabus. 

Table 1a: JABEE Criterion 1 Requirements 



Table 1b: CDIO Syllabus, Headings and Subheadings 

	CDIO
	JABEE 2009 Criterion 1

	
	a
	b
	c
	d
	e
	f
	g
	h

	1.1
	 
	 
	 ● 
	 
	 ● 
	 
	 
	 

	1.2
	 
	 
	○
	○
	 ● 
	 
	 
	 

	1.3
	 
	 
	 
	 ● 
	 ● 
	 
	 
	 

	2.1
	 
	 
	 
	 ● 
	 ● 
	 
	 
	 

	2.2
	 
	 
	 
	 
	 
	 
	 
	 

	2.3
	 
	 
	 
	 
	○
	 
	 
	 

	2.4
	 
	 
	 
	 
	 
	 
	 ● 
	 

	2.5
	 
	 ● 
	 
	 
	 
	○
	 
	○

	3.1
	 
	 
	 
	 
	 
	 
	 
	 

	3.2
	 
	 
	 
	 
	 
	 ● 
	 
	 

	3.3
	 
	 
	 
	 
	 
	 ● 
	 
	 

	4.1
	 ● 
	 ● 
	 
	 
	 
	○
	 
	 

	4.2
	 
	 
	 
	 
	 
	 
	 
	○

	4.3
	 
	 
	 
	 
	 ● 
	 
	 
	 

	4.4
	 
	 
	 
	 
	 ● 
	 
	 
	 

	4.5
	 
	 
	 
	 
	 ● 
	 
	 
	 ● 

	4.6
	 
	 
	 
	 
	 ● 
	 
	 
	 

	 ● 
	Strong Correlation
	○
	Weak Correlation


Table 1c: CDIO Syllabus correlation to JABEE Criterion 1
All aspects of JABEE Criterion 1 are strongly correlated to at least one aspect of the CDIO Syllabus. However, some components of the CDIO Syllabus, such as 2.2: Experimentation and Knowledge Discovery and 3.1: Teamwork have no correlation and others (2.3 and 4.2) have only weak correlations. 
Certain parts of the CDIO Syllabus are more explicit in the JABEE requirements, notably 4.1: External and Societal Context, and others are stated more broadly. JABEE Criterion 1.e correlates strongly to eight different areas of the CDIO Syllabus and weakly with another one. Institutions who desire closer agreement between the two can adapt the Syllabus to meet their needs.
Institutions that are accredited by JABEE will be likely to have a good start on understanding and implementing the CDIO Syllabus throughout their curriculum, and institutions that follow the CDIO Syllabus should find it easy to prove compliance with JABEE Criterion 1.
4．CDIO Standards vs. JABEE Criteria 1 - 6
The remaining Criteria can be compared to the CDIO Standards. The Syllabus is a compilation of what should be taught to students in a CDIO program. The Standards are a listing of aspects of the program that should exist in a CDIO program, such as faculty development and teaching methods. While the CDIO Syllabus is a comprehensive and easily applied document, institutions are encouraged to customize it for their own cultural, institutional, and program specific needs. The Standards, however, are the defining characteristics for CDIO organizations. Seven of the twelve, those marked with an asterisk, are required for CDIO Collaborators, and the remaining five are highly recommended. 
JABEE’s Criteria encompass not only the information that students should know but also how accredited programs should be run; for this reason, the Standards can be correlated to the full JABEE Criteria.


Table 2a: JABEE Criteria 1 - 6


Table 2b: CDIO Standards 

	CDIO Standards
	JABEE Criteria

	
	1
	2
	3
	4
	5
	6

	1
	 
	 
	○
	 
	 
	 

	2
	○
	 
	○
	 
	●
	●

	3
	 
	 
	○
	 
	 
	 

	4
	 
	 
	○
	 
	 
	 

	5
	 
	 
	○
	 
	 
	 

	6
	 
	 
	 
	●
	 
	 

	7
	 
	 
	●
	 
	 
	 

	8
	 
	 
	○
	 
	 
	 

	9
	 
	 
	 
	 
	 
	 

	10
	 
	 
	●
	 
	 
	 

	11
	 
	 
	○
	 
	●
	 

	12
	 
	 
	 
	 
	 
	●

	 ●  Strong Correlation 
	○
	Weak Correlation


Table 2c: CDIO Standards correlation to JABEE Criteria 1 – 6
As with the CDIO Syllabus, the Standards correlate highly with the JABEE Criteria. Only two Criteria have weak or no correlation, Criterion 1 which deals mainly with the CDIO Syllabus, and Criterion 2, which sets the hours required to grant a degree. This varies by country and accreditation board, and is not something that CDIO sets requirements for.

One Standard has no correlation to the JABEE Criteria, Standard 9, requiring the enhancement of skills that faculty are teaching, and five have only weak correlations, mainly correlating to the broadest of the JABEE Criteria, Criteria 3, regarding educational methods and organization.

As with the Syllabus, institutions accredited by JABEE are likely to have a good start on compliance with the CDIO Standards, and CDIO-based institutions should be easily able to apply for accreditation through JABEE.
5．Program Specific Criteria
In addition to the main six Criteria, JABEE has program specific criteria for the sixteen programs that can apply for accreditation. These criteria are developed with the assistance of professional organizations for each type of engineering. The supplemental criteria have two main aspects for every major, specific disciplinary knowledge and faculty requirements. Some majors also have supplementary requirements or specialization requirements that are considered necessary in order to be prepared for a career in that field.
When adding the program-specific criteria to the Standards and Syllabus correlations, some earlier gaps in the CDIO documentation are filled. These additional criteria emphasize the core and advanced disciplinary knowledge (Syllabus 1.2 and 1.3), specified by major, as well as correlating with CDIO Standard 9 by requiring faculty to be qualified through professional experience, education, licensure, or other program-specific measures.
6．Conclusions
This paper is meant to provide an overview of how CDIO correlates with JABEE accreditation criteria. Japanese institutions considering joining CDIO will be able to see how it compares to the accreditation criteria so that they can understand whether or not it will help them either to become accredited or whether being accredited will be useful when adopting the CDIO Standards and Syllabus.
CDIO correlates well with the JABEE Criteria, showing that what is considered important to an engineering education is fairly universal. CDIO will enhance a Japanese engineering education with those aspects that are not covered by the JABEE Criteria, broadening the range of skills and knowledge students are expected to receive. With a declining population, CDIO can provide an extra edge for institutions that adopt it, making those schools more attractive to prospective students.
This paper provides a comparison between the CDIO Standards and Syllabus and the JABEE Criteria. For more information about the CDIO Standards and Syllabus, please visit the CDIO website or the book Rethinking Engineering Education: The CDIO Approach by Crawley et. al. The JABEE Criteria are available through the JABEE website in both Japanese and English for interested parties.
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STANDARD 1: CDIO as Context*


STANDARD 2: CDIO Syllabus Outcomes*


STANDARD 3: Integrated Curriculum*


STANDARD 4: Introduction to Engineering


STANDARD 5: Design-Build Experiences*


STANDARD 6: CDIO Workspaces


STANDARD 7: Integrated Learning Experiences*


STANDARD 8: Active Learning


STANDARD 9: Enhancement of Faculty CDIO Skills*


STANDARD 10: Enhancement of Faculty Teaching Skills


STANDARD 11: CDIO Skills Assessment*


STANDARD 12: CDIO Program Evaluation











1 TECHNICAL KNOWLEDGE AND REASONING


1.1 Knowledge of Underlying Sciences 


1.2 Core Engineering Fundamental Knowledge 


1.3 Advanced Engineering Fundamental Knowledge


2 PERSONAL AND PROFESSIONAL SKILLS AND ATTRIBUTES


2.1 Engineering Reasoning and Problem Solving


2.2 Experimentation and Knowledge Discovery  


2.3 System Thinking


2.4 Personal Skills and Attitudes


2.5 Professional Skills and Attitudes


3 INTERPERSONAL SKILLS: TEAMWORK AND COMMUNICATION


3.1 Teamwork


3.2 Communications


3.3 Communications in Foreign Languages


4 CONCEIVING, DESIGNING, IMPLEMENTING AND OPERATING SYSTEMS IN THE ENTERPRISE AND SOCIETAL CONTEXT


4.1 External and Societal Context 


4.2 Enterprise and Business Context


4.3 Conceiving and Engineering Systems 


4.4 Designing


4.5 Implementing


4.6 Operating





(a) An ability and intellectual foundation to consider issues from a global and multilateral viewpoint.


(b) Understanding of the effects and impact of engineering on society and nature, and of engineers’ social responsibility (engineering ethics).


(c) Knowledge of mathematics, natural sciences and information technology and an ability to apply such knowledge.


(d) Specialized engineering knowledge in each applicable field, and an ability to apply such knowledge to provide solutions to actual problems.


(e) Design abilities to organize comprehensive solutions to societal needs by exploiting various disciplines of science, engineering and information.


(f) Japanese-language communication skills including methodical writing, verbal presentation and debate abilities, as well as basic skills for international communication.


(g) An ability to carry on learning on an independent and sustainable basis.


(h) An ability to implement and organize works systematically under given constraints.








Criterion 1: Establishment and Disclosure of Learning and Educational Objectives


Criterion 2: Quantitative Curriculum Requirements


Criterion 3: Educational Methods


3.1 Admission and Enrollment 


3.2 Educational Methods 


3.3 Educational Organization 


Criterion 4: Educational Environment 


4.1 Facilities and Equipment 


4.2 Financial Resources 


4.3 Student Support System


Criterion 5: Evaluation of Students’ Level of Achievement against the Learning and Educational Objectives 


Criterion 6: Educational Improvement 


6.1 Educational Feedback System 


6.2 Continuous Improvement











