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Learning 

Working Playing 



From Instrual via Extrual to 

Construal 

• Nascom 1 and Nascom 2 (1977-1979) 

• Machine Code, Forth, Lisp, Pascal, Prolog, 

SmallTalk. 



 



 



 



 





From 

Hypermedia via 

Multimedia to 

VR 







 



 



Conceptual 

Epistemic 

Episodic 

Procedural 



A 
B 

E C D 

F 
ai = Sum ( 1/dj) -1 

aB = 1/dA + 1/dD -1 = 0 

aA =  - 1/4 

aC =   + 2 

aD =  - 1/4 

aE =  - 3/4 

aF =  - 3/4 
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Harry Beck, 1931 





Maastricht Lecture/London Underground/Underground.mov






Is ICT still a 

Game 

Changer? 





 



My recent construal this morning 

• (a + b)2 = a2 + 2ab + b2 
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My recent construal this morning 
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• (a + b)2 = a2 + 2ab + b2 

 

b2 



Technological 

Fluency 

Becoming fluent in 

thinking, expressing, 

communicating and 

constructing with 

technology 



Learning 

Environment 

Construction  

Time 

Integration 

Openness 

Learner-Centered 

Project-Based 

Technology as pencil 

 



Kenneth Dunn 

 If students don’t learn the 

way we teach them, let’s 

teach them the way they 

learn. 



William Glasser: effectiveness of 

different modes of learning  
 

 
What we read       10%  

What we hear       20% 

What we see       

 30% 

What we see/hear      

 50% 

What we discuss with others    

 70% 

What we experience     

 80% 
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The knowledge is 

between 

 

rather than  

 

within  

 

the persons 



The Nature and Culture 

of Learning 



Cognitive Styles  

 Serialist    Holist  
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Constructive 
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Complex/ 
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ICT-Education Partnerships  

Narrative 

Explorative 

Constructive 

Creative 

Emotional 









Traditional Model for Design 

ANALYSE DESIGN DEVELOP IMPLEMENT 

EVALUATE 
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conference 
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Operation in 2002 





The VREST Project 

Surgical Training with Haptic Devices 





Learning 

Working Playing 


