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Neuro-myth or Neuro-Science?!

• 10 statements drawn from 
Macdonald et al (2017)

• Some are true, some are false

• If you’re not sure, guess!



Aims

• Explore current ideas and thinking

• Consider the implications for us as 
teachers

• Consider the implications for us as 
learners



Defining terms –
Science

Collection of facts?

A process of 
becoming incrementally 
less wrong about the 
world?



Research dispositions



Some background ideas..
1. Humans are not very good at thinking

2. Humans have working memory (finite and 
easy overwhelmed) and long-term memory 
(vast and unconscious)

3. Thinking combines information in new ways 
and happens in the working memory. 

4. When it comes to learning, humans are more 
alike than different



Start at the end

Learning should be not too hard, 
and not too easy. 
We should organise and 
sequence learning to make the 
most of the way human beings 
learn.

Being aware of how your brain 
works can guard against built in 
weaknesses

Cognitive Load

Desirable difficulties

Schema

Dual Coding

Retrieval practice

Systems of thinking



Cognitive 
Load 
Theory

Formulated by Sweller (1998)

‘The cognitive load involved in a task is the 
cognitive effort (or amount of information 
processing) required by a person to perform 
this task.’

Reif, 2010. Cited in Shibli and West (2018)



Three forms of cognitive load

Intrinsic

Extraneous

Germane 



Three forms of cognitive load

Intrinsic cognitive 
load: the inherent difficulty of 
the material itself. This can be influenced 
by prior knowledge of the topic

Intrinsic

Extraneous

Germane 



Three forms of cognitive load

Extraneous cognitive 
load: the load generated by the 
way the material is presented and 
which does not aid learning

Intrinsic

Extraneous

Germane 



Three forms of cognitive load

Germane cognitive load: the 
elements that aid information 
processing and contribute to the 
development of ‘schemas’.

Intrinsic

Extraneous

Germane 



Image credit: Sweller, 2010, cited in Atkin, 2018

Three forms of cognitive load

https://www.neilatkin.com/2018/01/18/cognitive-load-what-it-means-in-your-classroom-part-2/


Discussion

• Discuss in groups how you could use the 
theory of cognitive load when considering 
your practice 

• What aspects of our subject/phase could 
contribute to high cognitive load?

• What methods could you use to overcome 
these?



feedback
So what?

Avoid overloading working memory

Is it suitably broken down?

Do students have the background knowledge to make sense?

Build in clear links to what is already known

Avoid extraneous cognitive load (eg ‘busy’ slides and worksheets)

Practice your explanations ahead of giving them. 



More reading

• https://impact.chartered.college/article/shibli-cognitive-load-
theory-classroom/

• https://researchschool.org.uk/durrington/news/cognitive-load-
theory-and-what-it-means-for-classroom-teachers

• https://researched.org.uk/cognitive-load-theory-in-the-
classroom/

https://impact.chartered.college/article/shibli-cognitive-load-theory-classroom/
https://impact.chartered.college/article/shibli-cognitive-load-theory-classroom/
https://researchschool.org.uk/durrington/news/cognitive-load-theory-and-what-it-means-for-classroom-teachers
https://researchschool.org.uk/durrington/news/cognitive-load-theory-and-what-it-means-for-classroom-teachers
https://researched.org.uk/cognitive-load-theory-in-the-classroom/
https://researched.org.uk/cognitive-load-theory-in-the-classroom/


Desirable 
difficulties

Bjork (1994)

https://www.youtube.com/watch?v=XPllm-gtrMM

https://www.youtube.com/watch?v=XPllm-gtrMM


Discussion
In groups, discuss classroom practices that may 
produce undesirable difficulties

Consider different curriculum areas – how and 
why could these occur?

Further reading:

https://researchschool.org.uk/durrington/news/bj
orks-desirable-difficulties/

https://bold.expert/desirable-difficulties-in-
learning/

https://researchschool.org.uk/durrington/news/bjorks-desirable-difficulties/
https://researchschool.org.uk/durrington/news/bjorks-desirable-difficulties/
https://bold.expert/desirable-difficulties-in-learning/
https://bold.expert/desirable-difficulties-in-learning/


Checking in…

Learning should be not too hard, 
and not too easy. 
We should organise and 
sequence learning to make the 
most of the way human beings 
learn. 
Being aware of how your brain 
works can guard against build in 
weaknesses.

Cognitive Load

Desirable difficulties

Schema

Dual Coding

Retrieval practice

Systems of thinking



How does memory work?

Working memory is limited

Long term memory is not

Image credit: https://www.olicav.com/#/posters/ 

https://www.olicav.com/


Schema

Image credit: https://www.olicav.com/#/posters/ 

https://www.olicav.com/


Schema
SOLO Taxonomy (Biggs 
and Collis, 1982)

Image credit: https://pamhook.com/solo-taxonomy/  

https://pamhook.com/solo-taxonomy/


Putting it to the test!



Dual Coding

Two channels – Verbal and Visual

Separate, but ‘associate connections’ are possible by pairing words and images
Paivio (1971)

The visual argument – well constructed diagrams more efficient that text
Larkin & Simon 

(1987)



Dual 
Coding 
Oli Cav

Next three slides are taken from Cavioli 
(2019) Dual Coding with Teachers - 
https://www.olicav.com/#/powerpoints/

https://www.olicav.com/






So what?

Never read out your slides

Simple diagrams can be a very powerful learning aid

Using animation in Ppt to introduce one idea at a time is a very powerful 
technique (see Oliver Cavioli’s website for some great examples)



Retrieval practice

Write down:

 Your UWTSD student number

 Your phone number

 Your NI number.





Cognitive science approaches in the classroom | EEF 
(educationendowmentfoundation.org.uk)

https://educationendowmentfoundation.org.uk/education-evidence/evidence-reviews/cognitive-science-approaches-in-the-classroom
https://educationendowmentfoundation.org.uk/education-evidence/evidence-reviews/cognitive-science-approaches-in-the-classroom


Checking in…

Learning should be not too hard, 
and not too easy. 
We should organise and 
sequence learning to make the 
most of the way human beings 
learn. 

Being aware of how your brain 
works can guard against build in 
weaknesses.

Cognitive Load

Desirable difficulties

Schema

Dual Coding

Retrieval practice

Systems of thinking



Thinking fast and slow

System 1 – fast, instinctive and 
emotional

System 2 – slower, more 
deliberative, logical

Why aren’t people very good at thinking?



Heuristics – mental short-cuts that 
speed up problem solving or decision 
making

Biases – errors in thinking that can 
occur when using heuristics 



Be aware of your biases

Confirmation bias – focus on information 
which confirms your existing ideas

Backfire effect – Evidence to the contrary 
actually strengthens our beliefs

Pygmalion Effect – your expectations of a 
learner impacts on your interaction

More on this in Didau (2015)



So what?

Experienced teachers are using heuristics that you haven’t developed yet.

Observation alone may not expose the ‘why’ in the choices that you see. 

Learner drivers vs experiences drivers



(almost) the end…

Learning should be not too hard, 
and not too easy. 
We should organise and sequence 
learning to make the most of the 
way human beings learn.

Being aware of how your brain 
works can guard against build in 
weaknesses

Cognitive Load

Desirable difficulties

Schema

Dual Coding

Retrieval practice

Systems of thinking



These ideas are necessary, but not 
sufficient

It’s your job to bring these to life in a 
‘warm’ classroom – Good luck!

https://www.youtube.com/watch?v=8kt3IyeEYOM 

https://www.facebook.com/CreateLearnInspire/videos/1262016680625732 

https://www.youtube.com/watch?v=8kt3IyeEYOM
https://www.facebook.com/CreateLearnInspire/videos/1262016680625732
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