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Memory

Short-term (working) Long term (stored)



Schema



Schemas

try to remember the 
following combination of 

letters:

y-m-r-e-o-m
6 items



Schemas

Now try to remember the 
letters:

m-e-m-o-r-y
1 item

Working memory is freed up
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Intrinsic Extraneous Germane



Types



Types

Intrinsic
Extraneous

Germane



Types



Implications for teaching

Direct 
instruction

Discovery 
learning

Lower cognitive load
More effective for learning

Higher cognitive load
Less effective for learning



Implications for teaching

Novices Experts



Implications for teaching



Implications for teaching

Generic skills - Problem solving
Innate - no explicit teaching 
required

Domain-specific skills
Not innate
Require specific teaching



Worked example



Expertise reversal

Novice Expert



Redundancy



Split attention



Modality

TEXT 
TEXT
TEXT+ +
+


