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Neuro-myth or Neuro-Science¢!

« 10 statements drawn from
Macdonald et al (2017)

« Some are frue, some are false
* |f you're not sure, guess!
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AIMS

« Explore current ideas and thinking

« Consider the implications for us as
teachers

« Consider the implications for us as
learners
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Defining terms - .

Stock Images

Science

Collection of facts?

A process of

becoming incrementally
less wrong about the
world?
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Research dispositions

Bod yn ymchwilydd moesegol
« Adfyfyrio ar a allai’ch disgwyliad eich hun ar gyfer y dysgwyr hyn fod yn eu rhwystro
rhag eu cynnydd. Mae angen i hyn ddigwydd mewn lleocliad adfyfyriol
cydweithredol, e.e. adnoddau ar gyfer cyfleoedd cwestiynu.

Bod yn ymchwilydd medrus
* (Casglu’r holl dysticlaeth sydd ar gael er budd dysgwyr unigol
¢ Dod &'r hyn a ddysgwyd hyd yma at ei gilydd i gynllunio ar gyfer dysgu un plentyn /
cyfiawnhau penderfyniadau pedagogaidd.
s Defnyddio gwerthuso i werthuso effeithlonrwydd addysgeg a gynlluniwyd.

Bod yn ymchwilydd sgeptigol
* Gwerthuso’n feirniadol ymchwil a theoriau allweddol ac ymchwil sy'n sail i
ddatblygiad holistaidd plant a phobl ifanc; gwerthuso a rhannu’r defnydd ar
ddamcaniaeth ac ymchwil i arfer personol, gan gynnwys cyfarfod anghenion
grwpiau penodol o ddysgwyr; gwerthuso’n feirniadol farn a thybiaethau am grwpiau
o ddysgwyr, gan ddarparu cymorth ar gyfer eich penderfyniadau.

Bod yn rhan o Broffesiwn sy’n Ymholi

s Cyfrannuigymuned o ymarferwyr sy'n ymholi; gwybod a ddylid, pryd a sut i rannu
deilliannau’r ymholi ar lawr dosbarth; mynd ati'n rhagweithiol i gyfrannu i
amrywiaeth o gynulleidfacedd sy’'n ymwneud ag ymholiad a chanfyddiadau eraill.
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Being an ethical researcher
* Reflect on whether your own expectation for these learners might be a barrier to
their progress. This needs to take place in a collaborative reflection setting, e.g.
questioning opportunity resources.

Being a skilled researcher
= (Collation of all available evidence sources to the benefit of individual learners
* Bringing together learning to date to plan for one child’s learning / justifying
pedagogical decisions.
* Using observation to evaluate the efficacy of planned pedagogy.

Being a sceptical researcher
» (Critically evaluate research and key theories and research that underpin the holistic
development of children and young people; evaluate and share the application of
theory and research to personal practice, including meeting the needs of particular
groups of learners; critically evaluate beliefs and assumption about groups of
learners, providing support for your decisions.

Being part of an Inquiring Profession
= Contributing to a community of inquiring practitioners; knowing whether, when
and how to share outcomes of classroom inquiry; pro-actively contributing to a
range of audiences actively engaging with the ingquiry and findings of others.
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Some background ideaos.. VI

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 combinesinformation in new ways
and happens in the working memory.

4. When it comes to learning, humans are more
alike than different
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Start at the end

Learning should be not too hard,
and not foo easy.

We should organise and
sequence learning fo make the
lmosf of the way human beings
earn.

Being aware of how your brain
works can guard against built in
weaknesses
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Cognitfive Load
Desirable difficulties
Schema

Dual Coding
Retrieval practice
Systems of thinking
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Formulated by Sweller (1998)

COg n |hve ‘The cognitive load involved in a task is the

I. d cognitive effort (or amount of information
ole processing) required by a person to perform

ThEOI'y this task.

Reif, 2010. Cited in Shibli and West (2018)
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Three forms of cognitive load

Intrinsic
Extraneous

Germane
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Three forms of cognitive load

Intrinsic Intrinsic cognitive
load: the inherent difficulty of
the material itself. This can be influenced

by prior knowledge of the topic
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Three forms of cognitive load

Extraneous cognitive
load: the load generated by the

way the material is presented and

Extraneous . ! .
which does not aid learning
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Three forms of cognitive load

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

Germane
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Three forms of cognitive load

' ! g
e =+ B+
: . ‘L{r’
u . .
| Reducing | Increasing . Mana ging
Extraneous Germane Intrinsic
W Cognitive Cognitive Cognitive
Load Load | Load

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

Pri IC
YSIZC?(%ODewiy:::tu YI‘ Athl‘Ofa ' 4 PREE Trawsnewid Addysg, Trawsnewid Bywydau
& y

%N lTJ_ni:fe;s_ittyDof _‘éVa|eS Centre for Education N 4 Transforming Education, Transforming Lives
z rinity sain avi :?’;::?:LEV:TTDV:-QUP'OFES\HD:(v‘Ammh

Addysg i Gymru | Education for Wales



N e | YT Athrofa

¥ University of Wales | Centre for Education
< Trinity Saint David Addysg i Gymru | Education for Wales

@

Avoid overloading working memory

s 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.

www.uwtisd.ac.uk



More reading

» hitps://impaci.chartered.college/article/shibli-cognitive-load-
theory-classroom/

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

» hitps://researched.org.uk/cognitive-load-theory-in-the-
classroom/
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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/
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Using Desirable Difficulties
to Enhance Learning
Dr. Robert Bjork

www.voutube.com/watch?v=XPlIm-
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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 occure

Furtherreading:

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

https://bold.expert/desirable-difficultiies-in-
learning/
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Checking in...

Learning should be not too hard, Cognitive Load

and not too easy. Desirable difficulti
We should organise and esirable dimcuihes
sequence learning to make the schema

most of the way human beings Dual Coding

learn. Retrieval pracftice

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

Systems of thinking
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How does memory worke

WILLINGHAM'S SIMPLE
MEMORY MODEL

. LONGTERM  o°
e,  MEMORY

ENVIRONMENT £, Working memory is limited

r
\7(35
K. o1 £ SIE] Long term memory is not
o: : :. ° %“ :g:
° ° L, L, > ,,"§'.:
o (o). o AN 7
..: : L ] . \\\ *

FORGOTTEN

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

Schema

ognitive Load Theary proposes humans have a limited, Cognitive Load Theory is most applicable when information is
short term working memory but an unlimited long term new to puf

mplex and they are at a novice stage in their
n this is less true the theary is less applicable as
the long term memary transforms our ability to function the limits of working memory are unlikely to be reached

memary. The retention and connection of infarmation in earning, V

0000

IMPLICATI FOR TEACHING & COURSE DESIGN
COGNITIVE LOAD i

THEORY 2.0

Worked Example Effect Completion Problem Effect
Provide pupils with a fully Partial solutions to a problem are
i ith pupils required to

e fissine stages

Isolated Elements Effect Variability Effect
Present the elements of i: i
information/tasks individually first il

ther:

and differences

Self Explanation Effect Self Management Effect Imagination Effect
; P explicitly taught how to tally practice the
i 0 upils need a
wit secure prior knowledge of the
i in the solution coneept ar procedure

an Merriénbosr, |. and Pazs.
ogritive Architecture and

Instrational Design: 20 Years Lates m Ower the course of an extended programme pupils” berome mare expert; information and activities that are effective
Educztional Psychology Review. for novices become & distraction and place unnecessany extraneous

i cognitive Ioad on miore expert leamers,

el 55 | ®LEADINGLEARNER LTD [2lee]

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

Schema

SOLO Taxonomy (Biggs
and Collis, 1982)

o

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

Prifysgol Cymru
N Y Dri!.:dgj Dewinant YI‘ AthI‘Ofa I 4 PREE Trawsnewid Addysg, Trawsnewid Bywydau

N "lTJ_ni_:fe;S_ittyDOf_‘éVales Centre for Education PDPA J Transforming Education, Transforming Lives
rinity sain avi :?Z?‘?’v‘xi«zx‘»Dysquw«es,m‘w‘mmm

Addysg i Gymru | Education for Wales



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

Putting it to the fest!
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Dual Coding

Two channels — Verbal and Visual

Separate, but ‘associate connections’ are possible by pairing words and images

The visual argument — well constructed diagrams more efficient that text
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D U O | Next three slides are taken from Cavioli
(2019) Dual Coding with Teachers -

C O d i ﬂ g hitps://www.olicav.com/#/powerpoints/
Ol Cav
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https://www.olicav.com/

ACTIVITY 2 Who is the highest
Jenny is head of the Humanities faculty. TANKIRg PEMGOILON hE
o | Modern Europe Project?
Fatima is the head of the History

department. Tom, Joe and Sue work for Which department has
the most people on the

Modern Europe project?

Fatima. Harry is the head of the Geography

department. Jo, Chaz and Tarnia report to
Which people are not

involved with the
together on the joint Modern Europe Project. Modern Europe project?
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Who is the highest Head of Humanities
ranking person on the o,
Modern Europe Project?

Which department has

the most people on the Jenny
Modern Europe project? T
History d_eaartment Geographvaepartment
Which people are not - N
involved with the Modern & -
Europe project?
Fatima
— § -
MODERN
EUROPE
PROJECT
Tom 0 Chaz Tania
J/
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So whate

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)
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Retrieval practice

Write down:
Your UWTSD student number
Your phone number
Your NI number.
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Typical Forgetting Curve for Newly Learned Information

First learned Reviewed
| 1

Retention
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COGNITIVE SCIENCE APPROACHES IN THE
CLASSROOM: A REVIEW OF THE EVIDENCE

Cognitive science approachesin the classroom | EEF
(educationendowmentfoundation.org.uk)
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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, Cognitive Load

and not oo easy. . ocge .
We should organise and Desirable difficulties
sequence learning to make the Schema

most of the way human beings D :

learn. uval Coding

Being aware of how your brain Retrieval practice
works can guard against build in Systems of thinking
weaknesses.
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Thinking fast and slow

Why aren’t people very good at thinking?
THINKING,

FAST o STOW System 1 — fast, instinctive and
emotiondadl
———
DANIEL

System 2 — slower, more

KAHNEMAN . . .
deliberative, logical
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Heuristics — mental short-cuts that

THINKING, speed up problem solving or decision
e making

FAST...STOW

 _— Biases — errors in thinking that can
el S occur when using heuristics

KAHNEMAN
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Be aware of your biases

Confirmation bias — focus on information
which confirms your existing ideas

Backfire effect - Evidence to the conftrary
actually strengthens our beliefs

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

More on this in Didau (20195)
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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
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(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
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Cognitive Load
Desirable difficulties
Schema

Dual Coding
Retrieval practice
Systems of thinking
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These ideas are necessary, but not
sufficient

It's your job to bring these to life in a

l' l\‘z\l. ‘warm’ classroom - Good luck!
THOUGHT

~

LN SIRN
XN

\ OO
https://www.youtube.com/watch?v=8kt3lyeEYOM
https://www.facebook.com/Createlearnlnspire/videos/1262016680625732 \
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https://www.youtube.com/watch?v=8kt3IyeEYOM
https://www.facebook.com/CreateLearnInspire/videos/1262016680625732
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