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Projects	
  in	
  Engineering	
  Educa'on	
  	
  

A	
  natural	
  solu'on:	
  
•  Engineers	
  are	
  crea've	
  problem	
  solvers.	
  
•  In	
  professional	
  prac'ce	
  they	
  collaborate	
  with	
  
colleagues	
  from	
  the	
  same	
  and	
  other	
  
disciplines.	
  	
  

•  Engineers	
  oPen	
  work	
  on	
  projects	
  
•  Projects	
  in	
  educa'on	
  provide	
  an	
  excellent	
  
opportunity	
  to	
  learn	
  in	
  a	
  context	
  of	
  prac'ce	
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Working	
  in	
  a	
  project	
  

Ideals	
  
Desires	
  

Time	
  axis	
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Project	
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Formula'on	
  
Project	
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Project	
  
result	
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Learning	
  by	
  working	
  on	
  a	
  project	
  

Time	
  axis	
  

Project	
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Project	
  goal	
  

Project	
  
result	
  

Learning	
  
results	
  

Project	
  
result	
  



Interna'onal	
  Symposium	
  on	
  Project	
  Approaches	
  in	
  Engineering	
  Educa'on	
  PAEE,	
  Sao	
  Paulo,	
  July	
  26-­‐27-­‐2012	
  	
  

Different	
  types	
  of	
  projects	
  

Assignment	
  projects	
  (AP)	
  	
  
–  planning	
  and	
  control	
  by	
  the	
  teachers/supervisors	
  
–  problem	
  and	
  the	
  subject	
  chosen	
  beforehand	
  

Subject	
  projects	
  (SP)	
  	
  
–  defini'on	
  of	
  the	
  subject	
  by	
  the	
  teachers	
  beforehand.	
  	
  
–  students	
  choose	
  a	
  problem	
  and	
  method.	
  

Problem	
  projects	
  (PP)	
  	
  
–  problem	
  determines	
  the	
  choice	
  of	
  disciplines	
  and	
  
methods.	
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PBL in Engineering: the Aalborg Model 

Students learn from working on real life problems 
 as a team of engineers: 
• Problem Based 
• Project Organized 
• Cooperation in  
 small groups 
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• Problem	
  
based	
  
• Project	
  
based	
  /	
  
organised	
  
• Contextual	
  
learning	
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Par'cipant	
  
directed	
  
Team	
  based	
  
learning	
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Theory-­‐prac'ce	
  
• Interdisciplinary	
  learning	
  	
  
• Exemplary	
  learning	
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Results of a Survey among employers of  
engineering graduates (Ingeniøren, 2008) 
Questions: Are there one or more institutions which you find particular good at developing 

engineering education according to the needs of society and companies?  
 

0% 20% 40% 60% 

Aalborg University 

Technical University 
Denmark 

Vitus Bering 

University of Southern 
Denmark 
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Engineering University 
College in Copenhagen 
Engineering University 
College in  Århus (IHA) 

No 
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Overall  assessment of Danish Engineering  
Institutions by companies (Ingeniøren, 2008) 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Aalborg University (N=130) 

Technical University of Denmark 
(N=129) 

Vitus Bering (N=56) 

University of Southern Denmark (N=99) 

Aarhus University (N=75) 

Engineering University College in Århus 
(IHA) (N=83) 

Engineering University College in 
Copenhagen (N=74) 5 - Best 4 3 2 1 - Worst 



Interna'onal	
  Symposium	
  on	
  Project	
  Approaches	
  in	
  Engineering	
  Educa'on	
  PAEE,	
  Sao	
  Paulo,	
  July	
  26-­‐27-­‐2012	
  	
  

0%	
   5%	
   10%	
   15%	
   20%	
   25%	
   30%	
   35%	
  

Aalborg	
  University	
  2005	
  

Technical	
  University	
  of	
  Denmark	
  2005	
  

Aalborg	
  University	
  2006	
  

Technical	
  University	
  of	
  Denmark	
  2006	
  

Official	
  sta>s>cs:	
  Drop	
  out	
  rate	
  	
  



Interna'onal	
  Symposium	
  on	
  Project	
  Approaches	
  in	
  Engineering	
  Educa'on	
  PAEE,	
  Sao	
  Paulo,	
  July	
  26-­‐27-­‐2012	
  	
  

Duration rates for Danish universities,  2007, 
Official statistiscs 
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Strengths	
  and	
  Weaknesses	
  of	
  projects	
  in	
  
Engineering	
  Educa'on:	
  Two	
  sides	
  of	
  the	
  medal	
  

•  Think	
   	
  List	
  up	
  to	
  three	
  advantages	
  and	
  three	
  
2	
  min 	
  disadvantages	
  of	
  projects	
  in	
  EE	
  

	
  
•  Pair 	
  Compare	
  your	
  lists	
  with	
  two	
  	
  
	
  	
  	
  	
  5	
  min 	
  neighbors	
  and	
  compile	
  a	
  joint	
  list	
  

	
   	
  (max	
  three	
  posi've	
  and	
  nega've)	
  
	
  
•  Share 	
  In	
  the	
  plenary	
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Posi've	
  aspects	
  of	
  Projects	
  in	
  Educa'on	
  

•  Highly	
  mo'va'ng	
  
•  Teamwork	
  skills	
  and	
  intercultural	
  communica'on	
  
•  Learning	
  in	
  prac'ce	
  context	
  
•  ….	
  
•  ….	
  
•  ….	
  
•  ….	
  
•  ….	
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Nega've	
  aspects	
  of	
  projects	
  

•  Free	
  riders	
  
•  Lack	
  of	
  project	
  space	
  
•  Costly	
  
•  …..	
  
•  …..	
  
•  …..	
  
•  …..	
  
•  …..	
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The	
  other	
  side	
  of	
  the	
  coin	
  

Strength:	
  Projects	
  are	
  highly	
  mo'va'ng	
  
However,	
  
•  It	
  depends	
  on	
  the	
  project	
  assignment	
  
•  It	
  depends	
  on	
  ownership	
  of	
  the	
  project	
  
•  It	
  depends	
  on	
  the	
  team	
  leadership	
  and	
  
communica'on	
  

•  We	
  have	
  to	
  teach	
  them	
  the	
  basics	
  first	
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Remember:	
  Self-­‐directed	
  learning	
  is	
  more	
  
efficient	
  than	
  tradi'onal	
  teaching	
  

+ Carl	
  Rogers	
  claims	
  that	
  all	
  significant	
  learning	
  is	
  self-­‐
directed	
  

+ William	
  Killpatrick	
  recognized	
  the	
  importance	
  of	
  
ownership	
  of	
  the	
  project	
  in	
  project	
  organized	
  learning	
  

-  Students	
  some'mes	
  waste	
  a	
  lot	
  of	
  'me	
  searching	
  for	
  the	
  
right	
  direc'on	
  

-  You	
  have	
  to	
  teach	
  them	
  at	
  least	
  the	
  basics	
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The	
  other	
  side	
  of	
  the	
  coin	
  

Strength:	
  Projects	
  provide	
  an	
  opportunity	
  to	
  
learn	
  teamwork	
  skills.	
  
However,	
  
•  first	
  the	
  development	
  of	
  teamwork	
  skills	
  
needs	
  to	
  be	
  fostered	
  to	
  get	
  started.	
  

•  facilita'on	
  is	
  the	
  key	
  to	
  success	
  or	
  failure	
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Teamwork	
  is	
  a	
  skill	
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The	
  other	
  side	
  of	
  the	
  coin	
  

Strength:	
  Learning	
  in	
  the	
  workplace	
  builds	
  
knowledge	
  for	
  prac'ce	
  	
  
However,	
  
•  the	
  selec'on	
  of	
  problems	
  in	
  prac'ce	
  is	
  
haphazard,	
  and	
  

•  the	
  condi'ons	
  of	
  prac'ce	
  may	
  be	
  at	
  odds	
  with	
  
op'mal	
  learning.	
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Learning	
  in	
  the	
  workplace	
  

Advantages	
  
•  Authen'c	
  problems	
  
•  High	
  mo'va'on	
  
•  Cogni've	
  alignment	
  
•  Real	
  produc'on	
  

Disadvantages	
  
•  No	
  control	
  over	
  problem	
  
selec'on	
  

•  Work	
  takes	
  precedence	
  
•  Focus	
  on	
  produc'on	
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Conclusion	
  

Things	
  are	
  not	
  always	
  what	
  the	
  seem	
  to	
  be	
  at	
  first	
  
glance:	
  
•  Projects	
  are	
  good	
  when	
  it	
  is	
  done	
  the	
  right	
  way!	
  
•  An	
  good	
  lecture	
  can	
  serve	
  as	
  a	
  source	
  of	
  
inspira'on	
  for	
  project	
  work.	
  

•  What	
  is	
  bad,	
  is	
  uninspired	
  rou'ne	
  teaching,	
  
frustra'ng	
  the	
  students	
  rather	
  than	
  suppor'ng	
  
them	
  in	
  a	
  process	
  of	
  self-­‐directed	
  learning	
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Questions ? 
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