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ABSTRACT 

This article analyses the CDIO self-evaluation rubric. It analyses each of the rubrics associ-
ated to the standards. The analysis is done by the authors based on their experience in do-
ing self-evaluations. The structure of the original rubric are kept (i.e. each standard are eval-
uated on a 0-5 point scale). Outcomes of the analysis are proposals for clarifications, preci-
sions and extensions of the rubrics.  
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INTRODUCTION 

All over the world, assessment of universities and study programmes are in focus. We all 
know of accreditation standards like ABET, EUR-ACE or CEAB. Several papers from the 
CDIO conferences have focused on alignment of the CDIO self-evaluation and other accredi-
tation systems (see e.g.(Cloutier, Hugo, & Sellens, 2011; Malmqvist, 2009)). 
 
In Europe improving the quality of higher education has been in focus since the Bologna dec-
laration (European Ministers of Education, 1999). The Lisbon strategy and the Bologna dec-
laration provided the main guidelines for increasing the competitiveness of European higher 
education. They called for improvements in the quality of education and emphasize the im-
portance of Higher Education Institutions to provide education that answers to the compe-
tence requirements of working life. More recently improving European education and training 
system quality has been set as a key target in Europe’s strategy to become a smart, sustain-
able and inclusive economy by (European Union, 2014). In this process external evaluation 
plays a key role. 
 
Some time ago the CDIO organization discussed if we also should do accreditations. This 
was not found to be relevant; the way forward selected was to make a self-evaluation con-
cept, where an institution or a study programme could self-evaluate how well it was doing on 
a six point scale. 
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For several years the CDIO initiative have been asking institutions and programmes to do a 
self-evaluation in order to support the continued improvement of the CDIO implementation at 
the institution/programme. It has become a de facto action to perform when applying for the 
membership of CDIO. 
 
The process of creating the CDIO self-evaluation rubric was done in 2007 - 2010. Two of the 
tree authors took part in the final evaluation of the rubric used for the self-evaluation. 
 
Now three years have passed and we have had real experience with using the rubric for 
several times and several programmes at our three institutions. In this article we will evaluate 
the self-evaluation from the view of a program responsible - are the descriptions understand-
able, are the descriptions on the same level, do we need extensions, clarifications, preci-
sions…? 

THE GENERAL GUIDELINES FOR THE SELF-EVALUATION 

The self-evaluation is done on a six point scale. There is a general idea that the evaluation of 
the levels of all 12 standards should be compliant to Table 1 
 
Table 1. Generic description of the six levels. 

Level Rubric 

5 Evidence related to the standard is regularly reviewed and used to make im-
provements. 

4 There is documented evidence of the full implementation and impact of the 
standard across program components and constituents. 

3 Implementation of the plan to address the standard is underway across the pro-
gram components and constituents. 

2 There is a plan in place to address the standard. 
 

1 There is an awareness of need to adopt the standard and a process is in place 
to address it. 

0 There is no documented plan or activity related to the standard. 
 

 
All twelve standards have a six-levelled hierarchy. The hierarchy is intended to be defined in 
such a way that being on level n also implies that the requirements for levels 0,1,…,n-1 is 
met. 
 
An institution or a programme typically looks for arguments for the given level and the main 
benefit is not the level itself but the insights one gets from doing the evaluation. 

EVALUATION OF THE RUBRICS OF THE TWELVE STANDARDS 

In the following subsections we will evaluate and discuss each of the rubrics for the twelve 
standards. 

Rubric of standard 1 – the context 
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The rubric of standard 1 is consistent with the general rubric and we do not see any need to 
propose changes to the rubric. 
 
Table 2. Rubric of standard 1. 

Level Original rubric Suggested change to the rubric 

5  Evaluation groups recognize that CDIO is the 
context of the engineering program and use this 
principle as a guide for continuous improvement.  

NO CHANGE PROPOSED. 

4  There is documented evidence that the CDIO 
principle is the context of the engineering pro-
gram and is fully implemented.  

NO CHANGE PROPOSED. 

3  CDIO is adopted as the context for the engineer-
ing program and is implemented in one or more 
years of the program.  

NO CHANGE PROPOSED. 

2  There is an explicit plan to transition to a CDIO 
context for the engineering program.  

NO CHANGE PROPOSED. 

1  The need to adopt the principle that CDIO is the 
context of engineering education is recognized 
and a process to address it has been initiated.  

NO CHANGE PROPOSED. 

0  There is no plan to adopt the principle that CDIO 
is the context of engineering education for the 
program.  

NO CHANGE PROPOSED. 

 

Rubric of standard 2 – CDIO Syllabus Outcomes 

The learning outcomes described in the standard are learning outcomes for a given engi-
neering program. In one of our countries these are given by the law and as such the institu-
tion do not have any control over these. It is naturally possible to make them more specific, 
but they have to be compliant with the overall learning outcomes. What is normally seen as a 
good idea - and a help for students, teachers and course designers is learning outcomes on 
a course level and on a semester/term level, such that there will be alignment between the 
learning outcomes, the teaching and the exam. We therefore suggest that the rubric reflect 
this by changing all program learning outcomes to course and/or program learning outcomes.  
 
When doing learning outcomes, an important issue is the depth of learning that a student 
needs to have; there is a big difference between being able to recite what a differential equa-
tion is, being able to apply it or create new theory relating to differential equations. We sug-
gest that this is needed to be on level 3. 
 
Table 3. Rubric of standard 2. 

Level Original rubric Suggested change to the rubric 

5  Internal and external groups regularly 
review and revise program learning 
outcomes, based on changes in stake-
holder needs.  

Internal and external groups regularly re-
view and revise course and program learn-
ing outcomes …   

4  Program learning outcomes are aligned 
with institutional vision and mission, 
and levels of proficiency are set for 
each outcome.  

Program as well as course learning out-
comes are aligned with institutional vision 
and mission 
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3  Program learning outcomes are vali-
dated with key program stakeholders, 
including faculty, students, alumni, and 
industry representatives.  

Course and/or program learning outcomes 
are validated … and levels of proficiency 
are set for each outcome. 

2  A plan to incorporate explicit state-
ments of program learning outcomes is 
accepted by program leaders, engi-
neering faculty, and other stakeholders.  

A plan to incorporate explicit statements of 
course and/or program learning out-
comes…   

1  The need to create or modify program 
learning outcomes is recognized and 
such a process has been initiated.  

The need to create or modify course 
and/or program learning outcomes … 

0  There are no explicit program learning 
outcomes that cover knowledge, per-
sonal and interpersonal skills, and 
product, process and system building 
skills.  

There are no explicit course and/or pro-
gram learning outcomes … 

 

Rubric of standard 3 – integrated curriculum 

We propose some changes to the rubric of standard 3. In level 0 we want to emphasize the 
curriculum and not just refer to the whole program. In level 2 we raise the requirement - in-
stead of an approval of a curriculum plan we propose an approval of the integrated curricu-
lum. The program reaches level 3 when the integrated curriculum is in use.  
  
Table 4. Rubric of standard 3. 

Level Original rubric Suggested change to the rubric 

5  Internal and external stakeholders regular-
ly review the integrated curriculum and 
make recommendations and adjustments 
as needed.  

NO CHANGES NEEDED. 

4  There is evidence that personal, interper-
sonal, product, process, and system build-
ing skills are addressed in all courses re-
sponsible for their implementation.  

NO CHANGE NEEDED. 

3  Personal, interpersonal, product, process, 
and system building skills are integrated 
into one or more years in the curriculum.  

The approved integrated curriculum is 
in use. 

2  A curriculum plan that integrates discipli-
nary learning, personal, interpersonal, 
product, process, and system building 
skills is approved by appropriate groups.  

The curriculum that integrates learning 
outcomes of personal, interpersonal, 
product, process, and system building 
skills is approved. 

1  The need to analyze the curriculum is rec-
ognized and initial mapping of disciplinary 
and skills learning outcomes is underway.  

NO CHANGES PROPOSED. 

0  There is no integration of skills or mutually 
supporting disciplines in the program.  

The curriculum has no courses that 
integrate learning outcomes of person-
al, interpersonal, product, process, and 
system building skills. 
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Rubric of standard 4 – introduction to engineering 

The rubric of standard 4 has some inconsistencies in levels one and two. We propose modi-
fication according to Table 5. In level one the need for an introductory course is recognized. 
In level two the plan for the introductory course is done and the implementation has been 
initiated. 
 
Table 5. Rubric of standard 4. 

Level Original rubric Suggested change to the rubric 

5  The introductory course is regularly evalu-
ated and revised, based on feedback from 
students, instructors, and other stakehold-
ers.  

NO CHANGE PROPOSED 

4  There is documented evidence that stu-
dents have achieved the intended learning 
outcomes of the introductory engineering 
course.  

NO CHANGE PROPOSED 

3  An introductory course that includes engi-
neering learning experiences and intro-
duces essential personal and interperson-
al skills has been implemented.  

NO CHANGE PROPOSED 

2  A plan for an introductory engineering 
course introducing a framework for prac-
tice has been approved.  

A plan for an introductory engineering 
course introducing a framework for 
practice has been approved and a pro-
cess to implement the plan has been 
initiated. 

1  The need for an introductory course that 
provides the framework for engineering 
practice is recognized and a process to 
address that need has been initiated.  

The need for an introductory course 
that provides the framework for engi-
neering practice is recognized. 

0  There is no introductory engineering 
course that provides a framework for prac-
tice and introduces key skills.  

NO CHANGE PROPOSED 

 

Rubric of standard 5 – design-implement experiences 

We don’t propose any changes to the rubric of standard 5. The rubric is consistent and un-
derstandable. 
 
Table 6. Rubric of standard 5. 

Level Original rubric Suggested change to the rubric 

5  The design-implement experiences are regu-
larly evaluated and revised, based on feedback 
from students, instructors, and other stake-
holders.  

NO CHANGE PROPOSED 

4  There is documented evidence that students 
have achieved the intended learning outcomes 
of the design-implement experiences.  

NO CHANGE PROPOSED 

3  At least two design-implement experiences of NO CHANGE PROPOSED 
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increasing complexity are being implemented.  

2  There is a plan to develop a design-implement 
experience at a basic and advanced level.  

NO CHANGE PROPOSED 

1  A needs analysis has been conducted to iden-
tify opportunities to include design-implement 
experiences in the curriculum.  

NO CHANGE PROPOSED 

0  There are no design-implement experiences in 
the engineering program.  

NO CHANGE PROPOSED 

 

Rubric of standard 6 – Engineering workspaces 

If we suppose that there is no need to remodel or build anything new in order to have satis-
factory engineering workspaces, then it is difficult to score higher than level 2 for standard 6, 
if we were to strictly follow the rubric. This is not an unrealistic scenario for some branches of 
engineering (for instance software engineering), where normal university buildings could pro-
vide adequate workspaces. Therefor we suggest that the rubric of standard 6 is changed 
according to Table 7. 
 
Table 7. Rubric of standard 6. 

Level Original rubric Suggested change to the rubric 

5 Internal and external groups regularly 
evaluate the impact and effectiveness of 
workspaces on learning and provide 
recommendations for improving them.   

NO CHANGE PROPOSED 

4 Engineering workspaces fully support all 
components of hands-on, knowledge, 
and skills learning. 

NO CHANGE PROPOSED 

3 Plans are being implemented and some 
new or remodelled spaces are in use. 

If engineering workplaces initially were 
deemed unsatisfactory, plans are now 
being implemented and some new or re-
modeled spaces are in use. 

2 Plans to remodel or build additional en-
gineering workspaces have been ap-
proved by the appropriate bodies. 

If engineering workplaces are deemed 
unsatisfactory, plans to remodel or build 
additional engineering workspaces have 
been approved by the appropriate bodies. 

1 The need for engineering workspaces to 
support hands-on, knowledge, and skills 
activities is recognized and a process to 
address the need has been initiated. 

NO CHANGE PROPOSED 

0 Engineering workspaces are inadequate 
or inappropriate to support and encour-
age hands-on skills, knowledge, and 
social learning. 

NO CHANGE PROPOSED 

 

Rubric of standard 7 – integrated learning 

The rubric of standard 7 correlates in general with the generic rubric, but there is a discrep-
ancy at level 3 where full implementation is expected although the generic rubric dictates that 
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implementation should be underway. In addition, the formulation in relation to level 4 of the 
rubrics makes it unclear if one is supposed to show evidence of the positive effects of inte-
grated learning in general or specifically the actual implementations of integrated learning at 
the current study programme. We suggest that this is clarified according to Table 8. 
 
Table 8. Rubric of standard 7. 

Level Original rubric Suggested change to the rubric 

5 Courses are regularly evaluated and 
revised regarding their integration of 
learning outcomes and activities. 

NO CHANGE PROPOSED 

4 There is evidence of the impact of inte-
grated learning experiences across the 
curriculum. 

There is evidence of the impact of the 
implementation of integrated learning 
experiences across the curriculum. 

3 Integrated learning experiences are im-
plemented in courses across the curricu-
lum. 

Integrated learning experiences are being 
implemented in courses across the cur-
riculum. 

2 Course plans with learning outcomes 
and activities that integrate personal and 
interpersonal skills with disciplinary 
knowledge has been approved. 

NO CHANGE PROPOSED 

1 Course plans have been benchmarked 
with respect to the integrated curriculum 
plan. 

NO CHANGE PROPOSED 

0 There is no evidence of integrated learn-
ing of disciplines and skills. 

NO CHANGE PROPOSED 

 

Rubric of standard 8 – active learning 

The rubric of standard 8 roughly correlates with the generic rubric of Table 1. However, the 
formulation of the rubric regarding active learning methods makes it unclear if one should 
review the impact of active learning in general or if it is the current implementation of active 
learning methods that should be quality assured. There is, of course, a wide acceptance of 
the fact that active learning enhances student learning, but the issue here is to establish if 
the current programme has components of active learning incorporated into its courses. One 
further question is the need for both external and internal groups to meet (level five) - what 
additional value does it give to have both internal and external groups; could the same level 
of quality be achieved with just e.g. internal (to the study programme) groups to meet? These 
uncertainties are visible in levels one, four and five of the rubric. We suggest that the rubric 
for standard 8 is changed according to Table 9. 
 
Table 9. Rubric of standard 8. 

Level Original rubric Suggested change to the rubric 

5 Internal and external groups regularly 
review the impact of active learning 
methods and make recommendations 
for continuous improvement. 

Internal and/or external groups regularly 
review the implementation of active learn-
ing activities across the curricula and 
make recommendations for continuous 
improvement 

4 There is documented evidence of the 
impact of active learning methods on 

There is documented evidence that active 
learning has been implemented all across 
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student learning. the curriculum 

3 Active learning methods are being im-
plemented across the curriculum. 

NO CHANGE PROPOSED 

2 There is a plan to include active learning 
methods in courses across the curricu-
lum. 

NO CHANGE PROPOSED 

1 There is an awareness of the benefits of 
active learning, and benchmarking of 
active learning methods in the curricu-
lum is in process. 

There is an awareness of the benefits of 
active learning and a process is in place 
to introduce it across the curricula. 

0 There is no evidence of active experien-
tial learning methods. 

NO CHANGE PROPOSED 

 

Rubric of standard 9 – enhancement of faculty competence 

The original formulation of the rubric of standard 9 is difficult to relate to if we assume that 
the staffs initially has a high competence in personal and interpersonal skills etc. The formu-
lation of levels two and three assumes that there is no such competence present amongst 
the staff. We suggest that the rubric for standard 9 is changed according to Table 10. 
 
Table 10. Rubric of standard 9. 

Level Original rubric Suggested change to the rubric 

5 Faculty competence in personal, interperson-
al, product, process, and system building 
skills is regularly evaluated and updated 
where appropriate.   

NO CHANGE PROPOSED 

4 There is evidence that the collective faculty is 
competent in personal, interpersonal, product, 
process, and system building skills. 

NO CHANGE PROPOSED 

3 The collective faculty participates in faculty 
development in personal, interpersonal, prod-
uct, process, and system building skills. 

Where needed, the faculty partici-
pates in faculty development in per-
sonal, interpersonal, product, pro-
cess, and system building skills. 

2 There is a systematic plan of faculty devel-
opment in personal, interpersonal, product, 
process, and system building skills. 

Where needed, there is a systemat-
ic plan of faculty development in 
personal, interpersonal, product, 
process, and system building skills. 

1 There is an awareness of the benefits of ac-
tive learning, and benchmarking of active 
learning methods in the curriculum is in pro-
cess. 

NO CHANGE PROPOSED 

0 There is no evidence of active experiential 
learning methods. 

NO CHANGE PROPOSED 

 

Rubric of standard 10 – enhancement of faculty teaching competence 

The rubric of standard 10 suffers from the same underlying assumption as the rubric of 
standard 9: If the staff already have a high competence in teaching we can not assess the 
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level to a value of 4 without firstly creating a plan etc. We suggest that the rubric for standard 
9 is changed according to Table 11. 
 
Table 11. Rubric of standard 10. 

Level Original rubric Suggested change to the rubric 

5 Faculty competence in teaching, learn-
ing, and assessment methods is regular-
ly evaluated and updated where appro-
priate. 

NO CHANGE PROPOSED 

4 There is evidence that the collective fac-
ulty is competent in teaching, learning, 
and assessment methods. 

NO CHANGE PROPOSED 

3 Faculty members participate in faculty 
development in teaching, learning, and 
assessment methods. 

Where needed, faculty members partici-
pate in faculty development in teaching, 
learning, and assessment methods. 

2 There is a systematic plan of faculty de-
velopment in teaching, learning, and 
assessment methods. 

Where needed, a systematic plan of fac-
ulty development in teaching, learning, 
and assessment methods is developed. 

1 A benchmarking study and needs analy-
sis of faculty teaching competence has 
been conducted. 

NO CHANGE PROPOSED 

0 There are no programs or practices to 
enhance faculty teaching competence. 

NO CHANGE PROPOSED 

 

Rubric of standard 11 – assessment 

In the rubric of standard 11 there is an inconsistency with in relation to the generic rubric as 
presented in Table 1. The rubric of standard 11 states at level 3 that a full implementation of 
assessment methods is needed while the generic rubric states that implementation should be 
underway for a level 3 agreement with the rubric. We suggest that the rubric is changed ac-
cording to Table 12. 
 
Table 12. Rubric of standard 11. 

Level Original rubric Suggested change to the rubric 

5 Internal and external groups regularly review 
the use of learning assessment methods and 
make recommendations for continuous im-
provement. 

NO CHANGE PROPOSED 

4 Learning assessment methods are used effec-
tively in courses across the curriculum. 

NO CHANGE PROPOSED 

3 Learning assessment methods are implement-
ed across the curriculum. 

Learning assessment methods are 
implemented in key courses of the 
curriculum. 

2 There is a plan to incorporate learning assess-
ment methods across the curriculum. 

NO CHANGE PROPOSED 

1 The need for the improvement of learning as-
sessment methods is recognized and bench-
marking of their current use is in process. 

NO CHANGE PROPOSED 
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0 Learning assessment methods are inadequate 
or inappropriate. 

NO CHANGE PROPOSED 

Rubric of standard 12 – Program evaluation 

The rubric of standard 12 is consistent with the generic rubric, but we would like to propose 
some modifications to the wordings to make it clearer and easier to understnad. All the pro-
posed changes are shown in Table 13. 
 
Table 13. Rubric of standard 12. 

Level Original rubric Suggested change to the rubric 

5  Systematic and continuous improve-
ment is based on program evaluation 
results from multiple sources and gath-
ered by multiple methods.  

Systematic and continuous improvement 
is based on continuous program evalua-
tion results. 

4  Program evaluation methods are being 
used effectively with all stakeholder 
groups.  

NO CHANGE PROPOSED. 

3  Program evaluation methods are being 
implemented across the program to 
gather data from students, faculty, pro-
gram leaders, alumni, and other stake-
holders.  

Program evaluation methods are being 
implemented across the program to 
gather data from majority of the stake-
holders (such as students, faculty, pro-
gram leaders, alumni, working life repre-
sentatives) 

2  A program evaluation plan exists.  A continuous program evaluation plan 
exists. 

1  The need for program evaluation is 
recognized and benchmarking of eval-
uation methods is in process.  

NO CHANGE PROPOSED. 

0  Program evaluation is inadequate or 
inconsistent.  

Program evaluation is inadequate, incon-
sistent or non-exsisting. 

FUTURE WORK 

The self-evaluation rubrics are important. Therefore we need to make quality assurance of it. 
This can be seen as a first step; following this one we need to make a much broader evalua-
tion of the understandability and usefulness of it. We did a pilot study of this at the regional 
meeting in Gothenburg in January 2014; however such an evaluation needs more time in 
order to be of good quality (i.e. the participants were shown the rubric of a given standard in 
less than one minutes and afterwards asked about their view on the rubric) 

CONCLUSION 

Doing a self-evaluation is seen as a major quality improvement factor. This naturally puts big 
requirements on the self-evaluation rubric such that the rubric helps people in their reflection 
on the quality of the study programme. In this paper we have evaluated the twelve rubrics of 
the CDIO standards. Our goal was to analyze the rubrics and their understandability, con-
sistency and usability for the CDIO self-evaluation. In general, the rubrics are understandable, 
consistent and usable. However, our analysis found several possible changes to the rubrics 



Proceedings of the 10th International CDIO Conference, Universitat Politècnica de Catalunya,  
Barcelona, Spain, June 16-19, 2014. 

that could further improve the usability of the rubrics and could support the CDIO self-
evaluation.   
 
 
REFERENCES 
Cloutier, G., Hugo, R., & Sellens, R. (2011). MAPPING THE RELATIONSHIP BETWEEN 

THE CDIO SYLLABUS AND THE CEAB GRADUATE ATTRIBUTES: AN UPDATE. Pro-
ceedings of the 7th International CDIO Conference, Copenhagen, Denmark.  

European Ministers of Education. (1999). The bologna declaration of 19 june 1999. Retrieved 
January, 30, 2014, from 
http://www.ond.vlaanderen.be/hogeronderwijs/bologna/documents/MDC/BOLOGNA_DE
CLARATION1.pdf  

European Union. (2014). Horizon 2020. Retrieved January 30, 2014, from 
http://ec.europa.eu/programmes/horizon2020/en/  

Malmqvist, J. (2009). A COMPARISON OF THE CDIO AND EUR-ACE QUALITY ASSUR-
ANCE SYSTEMS . Proceedings of the 5th International CDIO Conference, Singapore 
Polytechnic, Singapore.  

  
BIOGRAPHICAL INFORMATION 
 
Jens Bennedsen, Ph. D. is a professor in engineering didactics. His research area includes 
educational methods, technology and curriculum development methodology, and he has 
published more than 40 articles at leading education conferences and journals. He is the co-
leader of the European CDIO region. 
 
Fredrik Georgsson, Ph.D. is Programme Director and Assistant Faculty Director of Studies 
at the Faculty of Science and Technology at Umeå University, Sweden. His research interest 
is within medical imaging and engineering education and he has presented and published 
over 40 papers. He is one of the co-leaders of the European CDIO region.  
 
Juha Kontio is a Doctor of Sciences in Economics and Business Administration. He is Dean 
at the Faculty of Business, ICT and Life Sciences in Turku University of Applied Sciences. 
His research interest is in higher education related topics. He has presented and published 
over 80 papers. He is the co-leader of the European CDIO region. 
 
Corresponding author 
 
Jens Bennedsen 
Aarhus University, School of Engineering 
Dalgas Avenue 2 
DK-8000 Aarhus C, Denmark 
+45 4189 3090 
jbb@iha.dk 

 
This work is licensed under a Creative Com-
mons Attribution-NonCommercial-NoDerivs 
3.0 Unported License. 
 

 

http://www.ond.vlaanderen.be/hogeronderwijs/bologna/documents/MDC/BOLOGNA_DECLARATION1.pdf
http://www.ond.vlaanderen.be/hogeronderwijs/bologna/documents/MDC/BOLOGNA_DECLARATION1.pdf
http://ec.europa.eu/programmes/horizon2020/en/
mailto:jbb@iha.dk
http://creativecommons.org/licenses/by-nc-nd/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-nd/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-nd/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-nd/3.0/deed.en_US

