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But…

Dekker, S., Lee, N.C., Paul, H-J, & Jolles, J. (2012). Neuromyths in education: Prevalence and 
predictors of misconceptions among teachers. Frontiers in psychology, 3, 1-8. 

http://www.frontiersin.org/Educational_Psychology/10.3389/fpsyg.2012.00429/full
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But…

Pomerance, L., Greenberg, J., & Walsh, K. (January 2016). Learning about Learning: 
What every new teacher needs to know. National Council on Teacher Quality
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Why do we need to know How Learning Happens?

If you don’t know why you’re doing something, then you 
have no idea if what you’re doing means anything

Key to becoming a true reflective practitioner
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What’s Learning?
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What’s Learning?

• Change in long-term memory
• More or less permanent
• Result of cognitive processing of 

information

• Different from achievement!
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A few Giants

• Baddeley & Hitch - Information Processing
• Sweller - Cognitive Load Theory
• Paivio – Dual Coding Theory
• Bjork - Desirable Difficulties
• Rosenshine - Direct Instruction
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Information processing

Baddeley, A. & Hitch, G. (1974). Working memory. In G.H. Bower 
(Ed.), The psychology of learning and motivation: Advances in 
research and theory (Vol. 8, pp. 47–89). New York, NY: Academic 
Press.



@P_A_Kirschner

Learning depends on information processing

• No processing = No learning
• Some processing = Some learning
• Much processing = Much learning
• More and more different processing = Better learning & retention
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Information processing theory
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Atkinson & Shiffrin (1968) – Multi-store model
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Baddeley & Hitch (1974) – Working memory model
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Sensory Bandwidth / Stimuli
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Working Memory is the Bottleneck

Thanks Gert Verbrugghen and Oliver Lovell

Sensory memory Working memory
5±2 new items
2-20 seconds

Long term memory
Unlimited
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Cognitive Load

Sweller, J. (1988). Cognitive load during problem solving: Effects 
on learning. Cognitive Science, 12, 257-285.

Zie: https://achemicalorthodoxy.wordpress.com/2018/10/25/simplifying-cognitive-load-theory/
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Cognitive Load (John Sweller)

Cognitive Load 
Mental effort required for the task

Mental resources available for the task
=

Adam Boxer
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Mental effort required for a task
Intrinsic effort / load inherent in a task
• Task complexity

• Number of new information elements to be processed
• Amount of interaction between the elements
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Simple (not easy!)
• Learning word pairs in native and foreign language
• No interaction: Word pairs don’t interact with each other

Complex (not difficult!)
• Speaking/writing in foreign language
• Lots of interaction: Gender, article, number, conjugation , 

tense

Complexity
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• Task complexity
• Number of new information elements to be processed
• Amount of interaction between the elements

• Learner prior knowledge / expertise 

Cognitive load of a task
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Intrinsic effort / load inherent in a task
• Complexity

• Number of new information elements to be processed
• Amount of interaction between the elements

• Learner prior knowledge / expertise 

Extraneous effort / load added to the task
• Chosen pedagogy / instructional approach

Cognitive load of a task
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Goal?

Optimise useful load, minimise irrelevant load



@P_A_Kirschner

Dual Coding Theory

Paivio, A (1969). Mental Imagery in associative learning and 
memory. Psychological Review, 76(3), 241-263.
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Paivio’s Expanded Model
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Intrinsic effort / load inherent in a task
• Complexity

• Number of new information elements to be processed
• Amount of interaction between the elements

• Learner prior knowledge / expertise 

Extraneous effort / load added to the task
• Chosen pedagogy (sometimes more is better)

Cognitive load of a task
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Bjork, R. A. (1994). Memory and metamemory considerations in the 
training of human beings. In J. Metcalfe and A. Shimamura (Eds.), 
Metacognition: Knowing about knowing (pp.185-205). MIT Press.

Bjork, R. A. (1994). Institutional impediments to effective training. In D. 
Druckman and R. A. Bjork (Eds.), Learning, remembering, believing: 
enhancing individual and team performance. (pp.295-306). National 
Academy Press.

Desirable Difficulties
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Desirable Difficulties

Learning events, approaches, and strategies that trigger 
encoding and retrieval processes that support learning, and 

include things such as varying the conditions of learning, 
interleaving instruction, spaced practice and testing. ...
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• Spaced Practice – Hermann Ebbinghaus / Doug Rohrer 

Desirable Difficulties
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• Spaced Practice – Hermann Ebbinghaus / Doug Rohrer 
• Retrieval Practice – Jeffrey Karpicke

Desirable Difficulties
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Gethyn Jones - https://emc2andallthat.wordpress.com/2020/08/26/cornell-versus-ebbinghaus/
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• Spaced Practice – Hermann Ebbinghaus / Doug Rohrer 
• Retrieval Practice – Jeffrey Karpicke
• Interleaving / Variability of Practice – Henry Roediger / Jeroen 

van Merriënboer & Paul A. Kirschner

Desirable Difficulties
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A A A A B B B B C C C C

AA A ACCCC B B B B

Massed Practice

Interleaved Practice
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Explicit Instruction
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Straw Man
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https://teachinghow2s.com/docs
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“ without an 
understanding of human 
cognitive architecture, 
instruction is blind”. 

John Sweller
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https://3starlearningexperiences.wordpress.com/
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paul@kirschnerED.nl
paul.kirschner@ou.nl
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