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 iterative




 recursive



  interactive       
    


  searching and selecting         


  abstracting and concretizing           




 sequential
 simultaneous
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 ovice               


 Advanced Beginner           




 Competent

              
            
             



 Proficient           


 Expert              
             
            
             


 Master
    
             
  


7. Visionary
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oral operation         

            



Risk operation          
             


Safety rational operation     



     

           

              

oral rotine operation           

Risk operation              



     
            



            
            
                


             


             

           


But these models and methods must be familiar to the designer before he/she attempts to use 
them on a serious problem – a problem of education
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competency           



heuristic and practice related competency

            


branch and subject related competency         
           
           
           


methods related competency
           
         
      


systems related competency         
           


personal and social competency       
         
 


 socioeconomic competency





           

 

 it is necessary for engineering designers to learn methodology during their engineering 
education
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 Tell me and I will forget 
 Show me and I will remember 
 Involve me and I will understand 
 Take one step back and I will act.


               

 Do all four and I will become competent.


            
          
           



 

         ‘both theory and method emerge from the 
phenomenon of the subject’.        subject    
     theory           
method     theory     method  
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XII. Internationales 
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Wissenschaftliches Kolloquium der Technischen Hochschule IlmenauHeft 12


Theorie der Maschinensysteme
Theorie der Konstruktionsprozesse


Konstruktionsunterricht an Technischen Hochschulen


Theory of Technical Systems: A Total Concept Theory for 

Engineering Design


Practical Studies in Systematic Design
WDK 4 – Fallbeispiele

Engineering Design
Principles of Engineering Design
WDK 1 – Allgemeines Vorgehensmodell des Konstruierens


Einführung in die Konstruktionswissenschaft


Design Science: Introduction to the eeds, Scope and 
Organization of Engineering Design Knowledge


Design Engineering: A Manual for Enhanced Creativity


The Discovery of Grounded Theory: Strategies for 
Qualitative Research

Proc. 1993 ASEE 
Annual Conference


Behav. and Brain Sci. 


Psychological Review

Scientific American
IRE Trans. onInformation 

Theory
Plans and the Structure of Behavior


American Psychologist25


Contentbased Design Engineering Thinking

  
The Feeling of What Happens: Body and Emotion in the Making of 

Consciousness



Cognitive Psychology and its Implications
Proc. International 

Engineering and Product Design Education Conference









Discussion of The Method: Conducting the Engineer’s Approach to 
Problem Solving

Arbeitsmethoden der Technikwissenschaften – Systematik, Heuristik, Kreativität
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WDK 28: Proc. International Conference on Engineering Design, ICED01 Glasgow



Psychologische und Pädagogische Fragen beim methodischen Konstruieren: 
Ergebnisse des Ladenburger Diskurses vom Mai 1992 bis Oktober 1993




WDK 24 – EDC – Engineering Design and Creativity – Proceedings of the 
Workshop EDC
WDK 23 – Proc. International Conference on Engineering Design – ICED 
95 Praha


Jnl. Eng. Design



WDK 25 – Proc. ICED 97 Tampere



Designers: The Key to Successful Product Development


Arbeitsteilige Produktentwicklung



Proc. WDK International Workshop PDE – Pedagogics in Design Education


 Proc. International Design 
Conference  Design 2002





WDK 25 – Proc. ICED 97 Tampere


Proc. AEDS 2004 
Workshop


Proc. 
Second CDE International Conference


Standard Handbook of Environmental Engineering


What Engineers Know and How They Know It


WDK 24 – EDC – Engineering Design and Creativity – Proceedings of the 
Workshop EDC



WDK 
16:  Proceedings of ICED 88



Int.J.Appl.Engng.Ed.
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Engineering Design Synthesis


Life Cycle Design, A Manual for 
Small and MediumSied Enterprises


Jnl. of Eng. Manufacture




DS 31 – Proc. ICED 2003 Stockholm


Streamlined Life Cycle Assessment


Handbook on Life Cycle Assessment
Ecodesign Pilot
CSME Forum 2002




Proc. International Workshop Pedagogics in Design Education – PDE


Experiential Learning: Experience as the Source of Learning and Development



Proc ASEE Annual Conference


International 
Journal of Engineering Education


Journal of Engineering Design

Kybernetik in philosophischer Sicht


Proc. AEDS 
2008 Workshop





Proc. 10th International Design Conference  DESI 2008


IJEE



WDK 23 – 
Proc. International Conference on Engineering Design – ICED 95 Praha




WDK 20: Proc. of ICED 91 Zürich


Designers: The Key to 
Successful Product Development

Problembased Learning


IJEE



WDK 19: Proc. of the 1990 International Conference 
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on Engineering Design, ICED 90 Dubrovnik
Individuality: Human Possibilities and Personal Choice in the 

Psychological Development of Men and Women
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