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Understanding of

the brain/mind

Specific and practical 

ways to construct and

enhance learning

Č Takes more than an houré



Tell the trainees exactly and clearly what to do (after, of 

course, you yourself are clear on thaté)

ĄNot so straight forward, more complicated



Why did you say óredô the colour is clearly greené

ĄIt is not enough to clearly and exactly instructé

Ą You must take into account how the brain works

RED

What colour is the ink?





You develop learning, greaté., but:

1. Do they follow and do it the way you designed/ 

intended? (not only in terms of content/instruction, but 

deeper issues, such asé does your learning motivate and 

engage the learner?)

And even if it doesé

2. Do they get out of it what you designed/intended?

3. Andé will they remember it? Will they use it back at 

the workplace?



These are critical questions that we as experts in learning  

must be able to answer, and to use in our work!

To answer these questions we need to understand the 

human brain. The brain carries all the secrets, insights, and

operations involved in learning!



ÅWe are a machine with limited resources

ÅLimited cognitive/computational/information processing capacity

Č Č A key to all aspects of training

So, what do we need to know?



Letôs see an example:  Please count the number of 

appearances of the letter óFô in the paragraph below

FINISHED FILES ARE THE RE

SULT OF YEARS OF SCIENTI

FIC STUDY COMBINED WITH

THE EXPERIENCE OF YEARS...



Letôs see another example:  Please count how many times the 

white team passes the ball (without it bounding off the ground)



Letôs see another example:  Please read the below

THE PWEOR OF COGITVIE KONLWDEGE



Which is better?

Well, it really dependsé. 

ÅIf you put the ótargetô with just a few more pieces of information, 

then you are more likely to:

ïCapture the learnersô attention and focus it on the target,

Buté

ïAt the price of minimising additional information, which may 

be important.

ÅIf you put the ótargetô within more information, then you can:

ïProvide a lot of additional information,

Buté

ïAt the price of possibly missing the target altogether.

T

TTT

TT

T

T

TT

T TVS.

So, which is better???

Ą The correct balance is dependant on the specific situation



The cognitive system is active and dynamic. It is important to

engage the cognitive system on its own terms, remember 

REDé work with it, definitely not against it!



What is the ópracticalityô of this?

Must understand cognitive underpinning to make informed 

decisions how to construct training.

For example, be aware of cognitive load

Ąnot surpass the limited capacity of the system

Ądoes not mean less (quantitative), just work with it 

(qualitative, e.g., pop out effects) to convey the 

information more efficiently and effectively.

But there is much more!

Letôs see a real world example and another way to properly 

harness and utilise the cognitive system to benefit and 

enhance learning. Be wise and sophisticated in how you 

design and deliver learning!



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

Optimising learning:

What aircraft, what order, what orientations, but alsoé. 

ócleverô and sophisticated ways to making learning efficient!

Increase learning, but memory tooé and its 

application!





ÅThe move from the quantitative to the qualitative

approach!

ÅNot only a matter of how much information, but also (if 

not more) how efficiently it is conveyed.

ÅNot only a matter of how efficiently it is conveyed, but 

what it conveys!

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

All of these, and more, depend on the brain!

To Recap:



We know the brain sub-specialises:

ÅSelective brain damage

ÅDual task paradigm

ÅFunctional brain scans



What is the practicality of ómodularityô?

ÅWhat parts of the brain are we ótargetingô?

ÅWhat are their characteristics?

ÅHow can we spread the learning load among different 

modules?

ČQualitative approach

ČWhere we use our knowledge of the human brain to 

enhance learning, to maximise its efficiency!



ÅWe are a machine with limited resources

ÅLimited cognitive/computational/information processing capacity

Č Č A key to all aspects of training

You need to use it!

But this is only one aspect é. there are many many more..

So, what do we need to know?



Understanding of

the brain/mind

Specific and practical 

ways to construct and

enhance learning

ČTakes more than an houré

Č Two more examples



ÅThe person:

ïIndividual differences (ability, age, gender, etc.)

ïMotivation

ï

ÅThe material:

ïRelevance

ïComplexity

ï

ÅDelivery/packaging:

ïCognitive load

ïMental representations

ïFeedback

ïControl

ï

INTERACT!

What determines whether people remember? ?



Did an experiment !

ÅTeach the same information to 180 learners

ÅManipulate how it is delivered/packaged



Manipulation

Linear layout Index page in Star layout        Interconnected layout



Did an experiment !

ÅTeach the same information to 180 learners

ÅManipulate how it is delivered/packaged

ÅTest how well the learners acquired and remembered the 

information (immediate recall tests)

ÅTest how well the learners retained the information in the 

longer term (delayed recall tests)

ÅLooked at material complexity effects (simple vs. complex)

ÅLooked at learnersô age effects (young vs. older)

ÅTook a whole load of other measures! (overall time, time 

per page, repetitions, usersô experiences, etc.)



What did we find? ?

ÅThe ANOVA showed a significant main effect of layout on 

performance only after the two week retention test delay! 

ÅA Bonferroni test revealed that the participants recalled 

significantly more information when it was presented to 

them in the linear layout than when it was presented in a 

fully connected layout, F(2,70) = 3.51, p < .05. 

Å The interaction between recall time and complexity was 

found to be significant, in immediate recall the participants 

who were presented with simple information recalled more 

than those who were given complex information, t(74) = 

2.91, p < .05. 

ÅHowever, after two weeks there was no longer a 

significant difference in recall performance between 

participants who studied the complex information and 

participants who studied the simple information t(74) = 

0.16, ns. 



Conclusions:

ÅIt is complicate!!!

ÅDo the research and base your decisions on 

science! (intuition is not always right)

ÅCollect the órightô data (e.g., what they remember 

after a delay, at work, etc.)

ÅMaterial ódelivery/packagingô affects learning and 

memory (is critical)



Interactive videos!

ÅWhy

ÅWhat

ÅHow

ÅExamples

ÅScientific experimental testing/evaluation data



Why interactivity?

ÅWhen the learning is interactive, the learners are not 

passive, thus they are:

ïInvolved

ïEngaged

ïParticipating

ïMotivated

ï

Å Good for óbrainô stuff:

ïAttention

ïDepth of processing and encoding

ïUtilises and efficiently uses the brainôs limited resources

ï

Å But.... not always good...!!!!




