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Simulations: Great Use 

•  Potential to revolutionize education and training 
•  Specific skills and knowledge 
•  Higher levels abilities (e.g., clinical assessment, 

decision making, inter-personal skills) 
•  Also meta-cognition  
•    
•    
•    



Simulations: Great Misuse 
•  Not always needed, or beneficial 
•  Can even detract and harm learning! 
à When the technology (or ‘innovation’) is the ‘driver’ 
à When we forget the learner & learning (“It Is Not 

What You Teach, But What They Learn That 
Counts!”, Dror, 2008) 

à When we do not understand and take into account 
the underlying cognitive system 



Training 

TEL 

Simulations 



You develop and deliver simulations, great! … but: 
1. Do they follow it the way you designed/ 
intended? (not only in terms of content/instruction, 
but deeper issues, such as… are your materials 
motivating and engaging) 
  And even if they do… 
2. Do they get out of it what you designed/
intended? 
  And even if they do…  
3.  Will they remember it?  
  And even if they do…  
4. Will they use it back at the workplace, & in a 
flexible way (transfer & generalize)?? 
 è YOU NEED TO BE ABLE TO SAY ‘YES’!   
And... HOW??? 
 



Specific and Practical  
‘tips’ & ‘tricks’ 

that you can use 

Understanding of 
the brain/mind 

Provide tools that you can apply  
to a wide range of situations 

This is very challenging and presumptuous,  
      but that is what I do! 



•  ACQUIRE  à minimal investment maximum return 
   (not even in an ear....) 

•  MEMORY  à able to retrieve 
    (in one ear, out the other....) 

•  APPLY   à use and have an impact 

Three critical perspectives: 

usually 
neglected } 

These three perspectives are cognitively distinct, 
   

but yet they are intertwined and interdependent. 
 



What is this all about? 
Improve 
patient  

care and 
safety 

Reduce and 
minimize error 

Risk management 

Decision making 

Judgement and interpretation 

Perception 

   Acquire 
   Remember 
   Use 
 
+ Meta Cognition 



Say the colour of the ink, not the word: 

à Tunnel vision not to take into account (and be 
guided by) the way the brain processes information 



So, what do we need to know? 



•  We are a machine with limited resources 
•  Limited cognitive/ 
    computational/ 
    information processing  
    capacity 

  
 
 

 è This leads us to be intelligent & to expertise! 
 

    è  A key to all aspects of Training 
 

So, what do we need to know? 





Information selectivity!! 

•  Can’t be avoided àlimited resources, inherent mismatch 
between demands & resources. 

 
•  Don’t want to avoid it à Overall good and effective 

mechanisms 

•  Much of it occurs automatically and without awareness 
 

 à the more we become ‘experts’, the more these 
become automatic and unconscious 



What happened? 

Number of items/Amount of information 

Efficiency 
(RT) 
 
and 
 
Effectiveness 
(error) 



Which is better? 

Well, it really depends….  
•  If you put the ‘target’ with just a few more pieces of information, 
then you are more likely to: 

– Capture attention and focus it on the target, 
But… 
– At the price of minimising additional information, which may 
be important. 

•  If you put the ‘target’ within more information, then you can: 
– Provide a lot of additional information, 
But… 
– At the price of possibly missing the target altogether. 
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So, which is better???  
à The correct balance is dependant on the specific situation  



What is the ‘practicality’ of this? 

 
•  Set the ‘limits’ of the information 

–  Not too narrow 
–  But not too wide 

•  Focus on the critical information, & do not lose sight of it 
 

è Not easy, inherent conflict/contradiction 



What is the ‘practicality’ of this? 

Must understand cognitive underpinning to make informed 
decisions how to construct training. 

 

For example, be aware of cognitive load 
 ànot surpass the limited capacity of the system 
 àdoes not mean less (quantitative), just work with it 
(qualitative, e.g., pop out effects) to focus on the 
information more efficiently and effectively. 

 

But there is much more! 
 



Number of items/Amount of information 

Efficiency 
(RT) 
 
and 
 
Effectiveness 
(error) 

Performance 



Simplify by less operations 



Training to identify aircraft 
What orientations                                                And in what order 
are best to                                                               (& progression) 
use during                                                                  are they most  
training?                                                                           effective? 





                   F-15                             F-18 

                                        Mig 29                   SU-27  

Increase learning,  
but memory too…  
and its application! 



•  The move from the quantitative to the qualitative 
approach! 

•  Not only a matter of how much information, but also (if 
not more) how efficiently it is conveyed. 

•  Not only a matter of how efficiently it is conveyed, but 
what it conveys! 

(and, will it be remembered? will it be used?) 

To Recap: 



We have limited resources 

•  We are built to prioritise information (e.g., 
somatosensory resolution). 

•  We selectively attend only to a very small subset of the 
information we receive (e.g., vision, auditory). 

•  We process information actively and dynamically. 
•  Other mechanisms: 

     I. Chunking 
     II. Top-Down processing 
      



Chunking 

To minimise load, rather than attending to a subset of the 
information, information can be chunked/compressed. 

 
 
 
 
 
 
 
Examples: 

  * Phone numbers 
  * Motor commands 
  * Visual grouping 

A 

B 

C 

D 

à Impose structure and organization  
that reflects us, not the ‘world’: 
● Chunk in certain ways, and not others 
● Lose accessibility and control 
● See things differently, don’t see things 

A 

B 

C 

D 



What is this all about? 
Improve 
patient  

care and 
safety 

Reduce and 
minimize error 

Risk management 

Decision making 

Judgement and interpretation 

Perception 

   Acquire 
   Remember 
   Use 
 
+ Meta Cognition 



Brain	  Friendly	  learning	  
•  Cri/cally	  important	  
•  Makes	  learning	  easy	  and	  effec/ve	  
•  Get	  ‘more	  for	  less’	  if	  you	  ‘hit	  the	  nail	  on	  the	  head’	  
•  Otherwise	  à	  Doomed	  for	  failure!	  



Brain	  Friendly	  learning	  
Three	  levels:	  
	  	  	  	  	  1.	  ‘Fixing’	  problems	  in	  exis/ng	  e-‐learning	  
	  	  	  	  	  2.	  Making	  it	  more	  cogni/vely	  &	  brain	  effec/ve	  
	  	  	  	  	  3.	  Developing	  novel	  approaches	  
	  
Let’s	  see	  a	  quick	  example	  of	  each:	  



1.	  ‘Fixing’	  problems	  in	  exis/ng	  learning	  
E.g., cognitive load à Often learning surpasses the cognitive 
capacity of the learners! 

Fixing it (without reducing amount of information: rather than a 
quantitative approach, take a brain-cognitive informed 
qualitative approach): 
-  Cognitive consistency, setting up the right expectations; e.g., 

visual-auditory, control & navigation, and more! 
-  Pop out effects 
-    
-    



A number of articles (can be downloaded 
from www.cci-hq.com) : 
•  “Brain	  friendly	  learning	  technology:	  What	  is	  it?	  and	  why	  do	  we	  

need	  it?”	  

•  “A	  Cogni/ve	  perspec/ve	  on	  technology	  enhanced	  learning:	  Great	  
opportuni/es,	  piValls	  and	  challenges”.	  

•  “Technology	  Enhanced	  Learning	  and	  Cogni/on”	  (book).	  
•  and	  more…	  

	  



2.	  Making	  it	  more	  cogni/vely	  &	  brain	  effec/ve	  
•  Op/mise	  interac/vity	  so	  the	  learners	  are	  engaged,	  par/cipa/ng,	  

and	  involved,	  but…	  are	  not	  having	  so	  much	  fun,	  that	  they	  are	  not	  
learning.	  

•  Give	  the	  ‘control’	  
•  Make	  sure	  the	  learners	  acquire	  the	  best	  mental	  representa/ons!	  
•  ‘Best’	  mental	  representa/ons:	  
	  1.	  Easy	  to	  acquire	  
	  2.	  Will	  be	  remembered	  
	  3.	  Effect	  behaviour!	  

	  



What	  orienta/ons	  are	  best	  to	  use	  during	  training?	  
What	  order	  is	  op/mal?	  



A number of articles (can be downloaded 
from www.cci-hq.com) : 

•  “Making	  training	  more	  cogni/vely	  effec/ve:	  Making	  videos	  
interac/ve”.	  	  

•  “Learning	  presenta/ons:	  The	  effect	  of	  s/mulus	  similarity	  and	  
canonical	  frame	  alignment	  on	  mental	  representa/ons”.	  

•  “Helping	  the	  cogni/ve	  system	  learn:	  Exaggera/ng	  dis/nc/veness	  
and	  uniqueness”.	  

•  and	  more…	  
	  



3.	  Developing	  novel	  approaches	  
•  Rather	  than	  ‘fixing’	  and	  making	  exis/ng	  e-‐learning	  	  more	  

‘effec/ve’	  (evolu/on),	  devise	  new	  approaches	  (revolu/on).	  
•  For	  example,	  training	  in	  the	  medical/health	  domain:	  

–  Many	  errors	  (that	  should	  never	  happen	  in	  the	  first	  place).	  
–  Huge	  investment,	  but	  with	  very	  limited	  success.	  



A	  novel	  approach	  to	  error	  reduc/on:	  

Publically	  available	  on	  the	  web,	  at	  www.cci-‐hq.com	  (follow	  the	  ‘training’	  link)	  
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A number of articles (can be downloaded 
from www.cci-hq.com) : 

•  “A	  novel	  approach	  to	  minimize	  error	  in	  the	  medical	  domain:	  
Cogni/ve	  neuroscien/fic	  insights	  into	  training”.	  	  

•  “Op/mising	  the	  use	  of	  external	  cogni/ve	  aid	  for	  increasing	  
learning”.	  

•  “Overcoming	  learning	  barriers	  through	  knowledge	  management”.	  

•  and	  more…	  
	  



Brain	  Friendly	  learning	  
Three	  levels:	  
	  	  	  	  	  1.	  ‘Fixing’	  problems	  in	  exis/ng	  e-‐learning	  
	  	  	  	  	  2.	  Making	  it	  more	  cogni/vely	  &	  brain	  effec/ve	  
	  	  	  	  	  3.	  Developing	  novel	  approaches	  
	  

But……	  
ALL	  FROM	  A	  COGNITIVE	  INFORMED	  
SCIENTIFIC	  UNDERPINED	  APPROACH!	  
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