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Se#ng	  up	  an	  ins,tu,on	  	  
for	  excellence	  in	  educa,on.	  	  

Or	  not.	  

Kris&na	  Edström 	   	   	  Dean’s	  Conven&on	  
kris&na@kth.se 	   	   	  Lund,	  2	  April	  2014	  

Who	  is	  Kris,na	  Edström?	  	  
§  Engineer 

–  M. Sc. in Engineering, Chalmers 

§  Educational developer 
–  Associate Professor in Engineering Education Development 

at KTH Royal Institute of Technology, Stockholm, Sweden 
–  2012-2013 Director of Educational Development at Skolkovo 

Institute of Science and Technology, Moscow, Russia 

§  Strategic educational development, 
national and international 

–  CDIO Initiative for reform of engineering education since 
2001, member of the CDIO Council 2005-2013 

–  SEFI Administrative Council 2010-2013 
–  Commissions as expert and evaluator  

(Malmö högskola; Aalto University, Innopolis Kazan, Lund University, 
Government of Chile, Chalmers) 

–  Faculty development 
(Teaching and Learning in Higher Education 7.5 ECTS, customized for KTH 
faculty, >700 participants) 

§  Some publications 
- Edström & Kolmos (2014): PBL and CDIO: complementary models for engineering education 

development, European Journal of Engineering Education 
- Edström (2008): Doing course evaluation as if learning matters most, Higher Education 

Research and Development 
- Crawley et al. (2007, 2014): Rethinking Engineering Education: The CDIO Approach, Springer. 
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“If you want to learn about a 
system, try to change it” 

   (after Le Chatelier’s principle) 
 

First we must define: 
What do we mean with educational 
development? 

Why	  is	  it	  important	  to	  define?	  
•  Because	  –	  as	  we	  will	  see	  –	  the	  nature	  of	  change	  

will	  maFer!	  
•  Because	  this	  is	  a	  value-‐laden	  issue:	  

	  
“The	  debate	  over	  quality	  in	  higher	  educa5on	  	  

[is]	  a	  power	  struggle	  	  
where	  the	  use	  of	  terms	  reflects	  a	  jockeying	  for	  posi5on	  	  

in	  the	  a?empt	  to	  impose	  own	  defini5ons	  
of	  [the	  aims	  of]	  higher	  educa5on.”	   	  	  

	   	   	  	   	   	   	   	  	   	   	  BarneF	  (1992)	  
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Engineering education development 
usually promotes these values 
(CDIO, PBL, FIE…) 
§  Skills for professional practice 
§  Problem-based and project-organized, active and experiential  

learning 
§  Integration and application of disciplinary knowledge to real-world 

engineering problems 
§  Dialogue with stakeholders (society, work life, students) 
§  Sustainability, innovation and entrepreneurship 
§  Faculty competence in engineering skills 
§  Faculty competence in teaching skills 

 

Tough question #1: 
Why is it always these things that need fixing? 

Experience of educational development 
projects 

Observation: 
§  After we have successfully developed a 

programme, we must constantly keep 
supplying energy into the system 
(leadership, resources) to keep it from 
reverting.  

More tough questions: 
§  What makes programmes revert ? 
§  Is there a particular ”natural” state?  
§  If so, what defines it? 
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Ruth Graham (2012) 
Achieving excellence in 
engineering education: the 
ingredients of successful change  
report commissioned by Massachusetts Institute 
of Technology (MIT) and The Royal Academy of 
Engineering. 
 

A common experience in educational 
development projects is that the 
results are smaller than intended, and 
that new practices are short-lived and 
educational change tends to revert.  

HOW IT WORKS  
– A MODEL 
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”Organizational gravity”  
There is a force acting on education programs,  

causing it to reflect the characteristics  
of the organization providing it. 

   Kristina’s law ;-) 

 
Therefore the lowest energy state of a program 

is to reflect the organization*. 

Organization ≈ “how things work around here” 

Perhaps this could help explain why... (I) 

Because: 
§  The organization is discipline-based  
§  It is notoriously hard to collaborate across organizational 

boundaries: 
–  Different cost-centers, management and administration 
–  Physical distance, weaker relations and loyalty 
–  Different cultures and traditions 

...programs consist of courses  
that map to disciplines 

(Engineering education in research-led universities) 
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Perhaps this could help explain why... (II) 
... it is difficult to integrate professional engineering skills, 
and ‘real’ engineering problems 

(Engineering education in research-led universities) 

§  Teaching professional engineering skills is outside most faculty’s 
interest and perceived responsibility: 

–  Few faculty have professional engineering experience. The academic career favours 
disciplinary research merits over strengths related to integration, application and 
professional practice.  

–  The logic of disciplinary research is analysis and specialization. Professional 
education also needs integration of knowledge (even if far from the frontier) and 
synthesis, design, creation. 

–  ”Real” problems cross disciplinary boundaries and are contextual. Problem-solving is 
advanced use of knowledge – but not always the most advanced knowledge in one 
discipline (the focus of faculty). What we call problem-solving is mostly textbook 
problems, artificially created by instructors to illustrate an aspect of disciplinary 
theory. 

§  At worst curricula consist of “disciplinary courses disconnected from each other, and as a 
whole, loosely coupled to espoused programme goals, professional practice, and student 
motivation”2. 

2) Quote from Kristina Edström & Anette Kolmos (2014): PBL and CDIO: complementary  
models for engineering education development, European Journal of Engineering Education  

Perhaps this could help explain why... (III) 
…it is difficult to integrate sustainability, or innovation and 

entrepreneurship 

Because: 
§  While these are strong demands from external stakeholders, what we 

educate for is not in the foreground for most faculty. 
§  Knowledge building is separated from knowledge application: 

”Someone else” can do that ”later”.   
§  There is a hierarchy where ”pure” knowledge building is most 

rewarded.  
§  To push the research frontier forward (publish and be promoted) 

it is a barrier to consider application and utilization of knowledge.  

(Engineering education in research-led universities) 
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§  An institution has a natural ability to offer such education 
that matches the characteristics of the organisation. 
Every other state requires some constant addition of 
energy.  

§  In an organization set up for the science of engineering, 
values related to the professional practice of engineering 
are weakly represented in the organization and therefore 
harder to implement in education. 

 
 
 

Conclusion from the examples 

 
 

university - a dynamic system  
of contradictory functions 

Manuel Castells 
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The Four Scholarships 

Earnest L. Boyer. Scholarship Reconsidered: Priorities of the Professoriate. Princeton, New Jersey:  
Princeton University Press, The Carnegie Foundation for the Advancement of Teaching, 1990.  

§ Scholarship of Discovery  
(basic research) 

§ Scholarship of Integration  
(interpretation, synthesis) 

§ Scholarship of Application  
(assist society, applied research,  
knowledge building in practice) 

§ Scholarship of Teaching  
(education) 

Not sufficient for improvement of 
engineering education! 

All are  
necessary for  
making  
professional 
education 
excellent! 

Improving	  	  
faculty	  
competence	  
WHAT	  to	  teach	  

Improving	  	  
faculty	  	  
competence	  
HOW	  to	  teach	  

§  It is not just a tension between education and 
research – the nature of the research also 
matters! 

§  The tension between discipline-led and 
application-led research is a key issue for 
education 

The disciplines are still the “homes to which scientists must return for 
recognition or rewards”1 – thus disciplinary logic remains the powerful selection 
mechanism that sets the basic rules of the game and constantly recreates the 
purely academic culture  

1) Quote from Gibbons, Limoges, Nowotny, Schartzman, Scott, Trow, 1994. The new production of knowledge: the dynamics of  
science and research in contemporary societies. London: Sage.  
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Educational development 
The values embedded in CDIO and most other educational development  
§  Skills for professional practice 
§  Problem-based and project-organized, active and experiential  learning 
§  Integration and application of disciplinary knowledge to real-world engineering problems 
§  Dialogue with stakeholders (society, work life, students) 
§  Sustainability, innovation and entrepreneurship 
§  Faculty competence in engineering skills 
§  Faculty competence in teaching skills 

§  ”Educational development” can be understood as  
compensating for values that are needed for education  
but insufficiently represented in the setup of the 
organization. 
 
(In other words: educational development tries to counteract the 
organizational gravity) 

Let’s get back to tough question #1 
Why is it always these things that need fixing? 

TWO CHANGE 
STRATEGIES 
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The force strategy: 

§  We apply force in the system (leadership, resources) to 
move education to a more desirable state.  

§  We must then constantly keep applying force to keep 
the program from reverting to its lowest energy state 
(counteract the organizational gravity). 

§  We adjust the characteristics of the system itself to 
accommodate the values that we want to reflect into the 
education. 

§  The system must be aligned, not only with research, but 
also with the educational experience we want to create. 

The system strategy: 
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What	  shapes	  the	  system?	  
What	  ”resources”	  do	  we	  have	  and	  how	  are	  they	  aligned?	  

HARD RESOURCES: Regulations and decisions 
§  how the university is organized 
§  what is valued in recruitment, promotion  

and appointment processes 
§  how is power and resources allocated 

 

SOFT RESOURCES: Social and symbolic 
§  attention, discourse 
§  identity, status and image 
§  symbolic activities, rituals 

 …in interplay with EXTERNAL FACTORS  
(hard and soft) 
§  policies 
§  funding systems 
§  evaluation, accreditation and ranking 
§  stakeholder input 
§  collaborations and networking 

Force strategy  
We apply force in the system to 
move education into a more 
desirable state (and to keep it 
there) 

 

”Changing what we do” 
 

§  Agriculture logic: we have to  
sow new seeds every year 

§  Anyone can do some of it 
§  Risk: low impact, wearing 

people out 
 

System strategy 
We adjust the system itself to 
enable more desirable natural 
states for education 
 
 

”Changing who we are” 
 

§  Small changes can have big 
effects 

§  Harder to access mechanisms 
§  Risk: weakening the institution 

if only research counts anyway 
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Questions for breakout session 
§  What ‘resources’ could be utilized to give 

education better conditions at your university? 
§  Give examples of things you do to improve 

education, and classify them as ‘force’ or 
‘system’ strategy 

§  Can concepts help us design interventions, 
and make more accurate estimations of 
resources needed, expected results, and their 
sustainability? 


