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About me



Neuroscience and education



Number of journal articles using the term Education and Neuroscience in the field 

of Psychology 1996-2017. Scopus search completed 15/01/2018. 



Tricky Terminology

*not a recognised specialist area of Psychology, separate to the term neurophysiology that involves study of the 

human nervous system

What is a Neuromyth?

Neuromyths are an incorrect assertion about how the brain is 
implicated in learning

Research Fields Intriguing interpretations Warning Signs

Cognitive Science Brain based learning Re-organise thinking

Neuroscience Neuro-Physiological Psychology* Re-start / Stimulate 

the brain

Science of Learning Neurodevelopmental education Change the brain

Child Development Neurofacts vs Neuromyths Brain sensitising



What is a neuromyth?

“We only 

use 10% of 

our brains”

Released 

2014

False
A healthy person uses 

100% of their brain



How pervasive are neuromyths?

“We only use 10% of our brains”

This myth stemmed from a claim in 1907 by William James (American 
Psychologist, leading thinker that developed psychology) 

“We are making use of only a small part of our possible mental and 
physical resources.” 

A journalist later misquoted him as saying the average person develops 
only 10 percent of his mental capacity. 

Scans show that we use every part of our brain, though not all regions 
are active at once.

Geake (2008) - a well rounded account of common neuromyths linked to education

Buss & Pollack (2014) and Pennycook et al. (2015) – particularly good at unpicking neuromyths & related 

understanding

https://doi.org/10.1080/00131880802082518
https://doi.org/10.1080/17439884.2014.908908
http://journal.sjdm.org/15/15923a/jdm15923a.html


People have 
different 
“learning 
styles”

Individuals learn better when they receive 
information in their preferred learning style 
(e.g. auditory, visual, kinesthetic)

At this point, the most rigorous scientific evidence 
does not support distinct learning styles over and 
above acknowledged differences in specific 
cognitive abilities (see Pashler et al., 2008).

http://journals.sagepub.com/doi/10.1111/j.1539-6053.2009.01038.x


If you tend to be 
creative or 

artistic, you're 
thought to be 
right-brained

Some of us are 'left-brained' and some are 
'right-brained' and this helps explain 
differences in how we learn

The left and right hemispheres of the brain 
work together. There is not strong evidence 
that people's learning differs in important 
ways based on one hemisphere being more 
dominant than the other.



It is best for children 
to learn their native 
language before a 
second language is 
learned

And many more

Children are less 

attentive after 

consuming sugary 

drinks and/or snacks

When we sleep our 
brain shuts down

If students do not 
drink sufficient 
amounts of water, 
their brains shrink

Exercises that rehearse 
coordination of 
perceptual-motor skills 
can improve literacy skills.

Too much screen time 
rewires the brain

Brain development has 
finished by the time 
children reach puberty.

Short bouts of motor 
coordination exercises 
can improve integration 
of left and right 
hemisphere brain 
function.

Listening to classical 
music increases 
children's reasoning 
ability



Memory

Autism Cognitive gains Sensory processing failuresStroke



Public see neuroscience as in the “other world” of science – wouldn’t be 
interested unless they developed a neurological illness (O’Connor & Joffe, 
2014)

Weisberg et al (2008) found that members of the public and cognitive 
neuroscience students were much more likely to believe a scientific 
explanation if it contained a phrase like:

• Brain scans indicate that…

• Frontal lobe circuitry is involved in…

Dekker et al (2012) tested teachers’ knowledge of neurofacts and neuromyths: 
those interested in neuroscience and with greater general knowledge were 
more likely to fall for neuromyths!

Why do these neuromyths hang around?

https://dx.doi.org/10.1162/jocn.2008.20040
https://doi.org/10.3389/fpsyg.2012.00429


Survey of teachers and parents completed in 2013 (Simmonds, 2014)

• 91% of teachers said they had used neuroscience to inform aspects of 
their practice

• 74% of teachers who say they know little or nothing about 
neuroscience also said they had used it to inform at least one aspect of 
their practice

“Teachers love practical classroom-based strategies which are easy to 
implement, but quite often they use them simply because they have 
been told they work.”

“My experience is that teachers often employ the strategies but do not 
check their validity or scientific basis.”

Teachers & neuroscience & education

https://wellcome.ac.uk/sites/default/files/wtp055240.pdf


What is pseudo-science?
• seemingly impressive assertions / claims 

• presented as true and meaningful 

• but in reality have little/no supporting evidence

Newly qualified teachers are just as vulnerable as anyone else within 

the education profession where misconceptions about learning are 

widespread (Dekker, Lee, Howard-Jones, & Jolles. 2012).

Having experience or expertise can also make us vulnerable – “meta-

forgetfulness” (Fisher & Keil. 2015)

Pseudo-science and education

Neuro-myths 

are an example 

of a wider 

problem

https://dx.doi.org/10.3389/fpsyg.2012.00429
https://www.ncbi.nlm.nih.gov/pubmed/26369299


Psychology identifies that relying on individual teachers’ intuitions is 

rarely a good indication of what will be most effective

I know my pupils

It works for me

While these are both clear statements, they offer little detail and set up a 

situation that cannot be tested or disproved. 

Both these statements refer to subjective judgments and act as a barrier 

to teacher improvement 

Pseudo-science and education



Pseudo-science and education

How easy is it to change our perspective?

As individuals we don’t treat all of our beliefs 

the same 
• some beliefs we can change easily

• for beliefs we feel very strongly about, it can be 

tricky

In making choices and decisions we like to 

think
• We are objective

• We are rational

• We include all pertinent information



In reality we tend to simplify the process and use rules of thumb to 
speed up making choices

Unconscious / implicit bias
• Relate to judgments

• Often relate to social 
categories, social 
influences, norms at 
societal / cultural / family 
level

Cognitive bias
• Habits of thought

• Multiple types exist

• Each has a reason (usually 
to help our decision 
making)

• Essentially a form of trade-
offs that we rely upon 
everyday but can result in 
mental errors

Pseudo-science and education 



Source: http://tinyurl.com/z5wxb45

http://tinyurl.com/z5wxb45




What evidence should I accept?
Books – what publishers? 

Who wrote them? 

Are they opinion or evidence based?

Gardner (1983)

Dweck (2006)

reputable publisher 

reputable author 

evidence based ?

falsifiable?

What evidence should I accept?

Consider the criteria 

you use to assess:

Reports

Websites

Articles

What is deemed to be “effective” and by 

whom?

Is it commercial? Who will gain if you 

use a resource?



Figure 1. Contributions of experimental control and numbers of participants to study robustness.

Source: Ebbels. (2017). 

*Bias*

This figure 

largely primes 

you to consider 

quantitative 

evidence

https://doi.org/10.1080/17549507.2016.1276215


“Reproducible science”

Source: Munafò & colleagues (2017)

Reproducible Science

http://rdcu.be/EAvW


“Reproducible science”

Source: https://sites.google.com/site/skepticalmedicine//pseudoscience

Reproducible Science

Confirmation Bias:
A focus on evidence that 

is in line with expectations

Fishing expedition:
Writing up findings as if 

that was what was you 

intended from the start

https://sites.google.com/site/skepticalmedicine/pseudoscience


“Reproducible science”Reproducible Science – it’s not all doom and gloom!

Pre 
Registration

• Public declaration of study design, 
methods and intentions

• Can be used to plan quantitative and  
qualitative data collection as well as 
analyse publicly available data

• Supports scientific creativity

• Transparent process

• Exploratory and confirmatory studies included

• Collegiate approach – feedback invited before and 
during rather than after

• Trustworthy interpretation of data



Linking psychology and education

Areas to watch Areas to review and reappraise

Learning 

styles

Pashler, et al. 2008

Cuevas 2015

Tardiff, Doudin & Meylan
2015

Coloured 

overlays

Griffiths, et al. 2016

Elliot & Wood 2017

Suttle et al. 2017

Sjobolm, Eaton & Stagg 

2016

Brain Gym or 

Educational

Kinesiology

Spaulding, Mostert & Beam 

2010

Cancela et al. 2015

Terminology &

language 

Impairment

Bishop 2017

Reilly et al. 2014

Norbury et al 2016

New technologies 

& developmental 

disorders 
(mixed evidence)

Nordahl-Hansen et al. 

2016

Fletcher-Watson et al 

2016

Allen, Hartley & Cain 

2016

Cognitive load / 

working memory

Gathercole & Alloway

2008

Chen et al. in press

Anxiety & 

assessment

Flitcroft, Woods & 

Putwain 2017

Putwain et al. 2016

https://doi.org/10.1111/j.1539-6053.2009.01038.x
https://doi.org/10.1177/1477878515606621
http://rdcu.be/EA0n/
http://dx.doi.org/10.1111/opo.12316
https://doi.org/10.1111/opo.12417
https://doi.org/10.1111/opo.12389
http://rdcu.be/EAQ0/
https://doi.org/10.1080/09362830903462508
https://doi.org/10.1123/japa.2014-0044
http://onlinelibrary.wiley.com/doi/10.1111/1460-6984.12335/full/
http://onlinelibrary.wiley.com/doi/10.1111/1460-6984.12102/abstract
https://dx.doi.org/10.1111/jcpp.12573
http://dx.doi.org/10.1016/j.rasd.2016.05.005
http://dx.doi.org/10.1016/j.rasd.2016.05.005
https://doi.org/10.3389/fpsyg.2016.01305
https://uk.sagepub.com/en-gb/eur/working-memory-and-learning/book230942
https://doi.org/10.1007/s10648-017-9426-2
https://www.research.manchester.ac.uk/portal/en/publications/developing-school-practice-in-preparing-students-for-highstake-examinations-in-english-and-mathematics(781017f2-9609-4fbe-a5a1-78f06b88e920).html
https://doi.org/10.1016/j.cedpsych.2015.12.001


MemoryLooking ahead



Memory

BPS Research Digest

https://digest.bps.org.uk/

Useful Science

http://www.usefulscience.org/

The Learning Scientists

http://www.learningscientists.org/

Psychology Podcasts 

https://tinyurl.com/ycq9vsdg

Scholarly communication

Launching Spring 

2018

UoM's Institute of 

Education 

Building Evidence 

into Education Blog

Follow for updates:

@TheBEE_MIE

https://digest.bps.org.uk/
http://www.usefulscience.org/
http://www.learningscientists.org/
https://tinyurl.com/ycq9vsdg


paperity.org/
unpaywall.org

Research papers - use these to access published papers for free

www.researchgate.net

https://www.academia.edu/
http://paperity.org/
unpaywall.org
http://www.researchgate.ne/


Research papers - use these to access papers for free

A preprint can refer to an 

academic article 

undergoing peer review or 

refer to an article in press 

within a journal.

Open access rules - HEFCE 

From 1 April 2016 research 

outputs must be open-

access. Embargo periods 

can apply – preprint servers 

get around this issue.

Don’t forget email



Get in touch

sarah.macquarrie@ 
manchester.ac.uk

@SMQPsych
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