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Design-Based Research (e.g. Anderson & Shattuck, 2012) 
Dual outcomes: 

⮚ Designed interventions/materials 

⮚ Principles and guidelines

 

Kendra McMahon, Pete Etchells, Alison Lee, Kerry-Anne Barber, Lisa Howarth, 
Darren McKay, Chloe Shu-Hua Yeh and many other PGCE colleagues. 



‘Critical consumer’ approach’ 
to brain-based claims

She’s like me -  no 
good at maths, but 

more of a right 
brained creative 

thinker.

COLLEAGUE

He’s a kinaesthetic learner – he only 
learns by doing. Have you done a VAK 

test with your class?

TEACHING ASSISTANT

If you give children 
frequent tests and 

quizzes it really helps 
them to remember the 

facts.

HEADTEACHER

We must praise children for 
their effort, not tell them 

they are clever, to foster a 
growth mindset. 

Anyone can achieve 
anything if they believe in 

themselves!

CONSULTANT 

Unsettling 
belief in 
neuromyths



https://www.olicav.com/#/powerpoints/

Model of learning dominant in 
Early Career Framework  and 
ITT Core Content Framework 
(2019)

“Content should focus on empirical 
generalizations—regularities in 
children’s thinking, emotion,and 
motivation.

Students should encounter only a 
minimal number of simplified 
theories to integrate these empirical 
generalizations, 

and those simplified theories should be 
drawn from a single set of epistemic 
assumptions.” 
Willingham  (2017: 172)

https://static1.squarespace.com/static/58e151c946c3c418501c2f88/t/5c7e7bfe71c10be69b8ae6a4/1551793151262/Willingham+memory+model+diagram.pdf
https://www.olicav.com/#/powerpoints/


Introduces consolidation 
of learning through 
retrieval practice 



Neuroscience offers another model of learning as making and changing connections 
within the brain -  and how that happens as a result of living in the social and material 
world. 

Credit: Purkinje neurons in culture. Annie Cavanagh. 
(CC BY-NC 4.0)

Image courtesy of the USC Mark and Mary Stevens 
Neuroimaging and Informatics Institute 
(www.ini.usc.edu) for the Human Connectome Project

http://www.ini.usc.edu/


Black box
stimulus

response

schemasActive 
engagement, 
Interaction with 
physical world

Behaviourism

Piagetian Constructivism

Social constructivism

Sociocultural theory

Multiple views of learning encountered  in ITE .. 

Culture, shared knowledge



Wider educational concerns about the CCF

● Is it really based on the ‘best available educational research’?
● Presents teaching as a decontextualised series of interventions 

with narrow objectives   
● “permission to think” is left in the hands of the “expert 

researchers” 
                                                            Horden and Brooks (2023) 

“…Empirical generalizations usually apply to one aspect of a 
complex situation, but educators must consider all aspects of the 
situation…Willingham (2019)



https://www.bathspa.ac.uk/projects/learning-sciences-
in-teacher-education/

How shall we address 
the Learning Sciences in 
Initial Teacher 
Education?

The Learning Sciences 
and the Core Content 
Framework

Tutor Resources

The Learning Sciences and Primary Science 

Student Resources

https://www.bathspa.ac.uk/media/bathspaacuk/projects/10pp-Learning-Sciences-in-ITE.pdf
https://www.bathspa.ac.uk/media/bathspaacuk/projects/10pp-Learning-Sciences-in-ITE.pdf
https://www.bathspa.ac.uk/media/bathspaacuk/projects/10pp-Learning-Sciences-in-ITE.pdf
https://www.bathspa.ac.uk/media/bathspaacuk/projects/10pp-Learning-Sciences-in-ITE.pdf
https://www.bathspa.ac.uk/media/bathspaacuk/projects/73pp-Learning-Sciences-and-core-content-framework-(1)-min.pdf
https://www.bathspa.ac.uk/media/bathspaacuk/projects/73pp-Learning-Sciences-and-core-content-framework-(1)-min.pdf
https://www.bathspa.ac.uk/media/bathspaacuk/projects/73pp-Learning-Sciences-and-core-content-framework-(1)-min.pdf
https://www.bathspa.ac.uk/projects/learning-sciences-in-teacher-education/tutor-resources/
https://www.bathspa.ac.uk/media/bathspaacuk/projects/12_03_21-21pp-Learning-Sciences-and-Primary-School-Science.pdf
https://www.bathspa.ac.uk/projects/learning-sciences-in-teacher-education/student-resources/


How shall we address the Learning Sciences in 
Initial Teacher Education?

• Be open to the possibilities of new insights from 
scientific accounts of learning: they offer new ideas 
and explanations  to consider alongside other 
educational perspectives  

• Take a broad view of the Learning Sciences - not just 
cognitive psychology - including educational 
neuroscience! 

• Maintain a critical viewpoint - neuroscience can be 
misused as the final word to settle complex debates 
(Gruber, 2017)

•  It should support teacher judgment and 
professionalism 

supporting-itt-core-content-framework

https://www.bathspa.ac.uk/projects/learning-sciences-in-teacher-education/supporting-itt-core-content-framework/


Introducing SoL to PGCE (Secondary) at 
University of Bristol        
             
 (at UoB since 2017)

1. Assembled a team 
2. Interrelated perspectives
3. Developed content
4. Planned delivery
5. Monitoring and assuring



scienceoflearning-ebc.org

Holistic understanding of classroom learning 
- a toolkit for understanding aligned with CCF/ECF concepts





SoL concepts selected for use in explaining 
evidence-based practices 

Evidence-based established good practices
So

L 
co

nc
ep

ts





And for what other reasons?

Why do this – how small are 
steps?

How do “take into account”?

What learning processes can be impacted by sequence?

What distracts- e.g. text and talk on a 
slide? 



Scienceoflearning-ebc.org

http://www.scienceoflearning-ebc.org/


Effect of Professional Development about SoL 
(Educational Neuroscience) on value attributed to 
performative beliefs
• Performative concept: “A lesson must have a beginning, a middle and 

an end” – offers little insight (but sounds/looks good)
• Scientific concept: "Children’s brain circuitry for connecting new 

information to prior knowledge is still developing” – no prescription 
(but offers insight)

• 585 teachers asked how valuable concepts were before and after 
receiving 90-min CPD session on EBC. 
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Years of experience Age

Value placed on performative ideas decreases with experience
Value placed on Science of Learning increases with age



Just 90 minutes 
CPD increased SoL 
+ decreased 
performativity 
ratings 6 weeks 
later

Howard-Jones et al. (2020). 
Professional Development on 
the Science of Learning and 
teachers' Performative 
Thinking—A Pilot Study. Mind, 
Brain and Education, 14(3), 267-
278. 



A Science of Teaching? Online micro-teaching…
• Adults with a range of teaching experiences teach each other an 

uncommon language for 15 minutes 
• “Teacher” has 10 minutes to prepare, “student” does pre/post test). 

• Build and Consolidate teaching 
behaviours predict learning

• When “engage” teaching behaviour 
measured by counting praise words, 
this negatively predicts learning (so 
context very important)

• Experience as language teacher does 
not impact outcomes

• Qualitative analysis shows massive 
diversity in teaching approach 



Sets are teachers exhibiting 1+ 
instance of a subcategory of 
teaching behaviour. 

The Venn diagram of the unions of 
these sets shows how teachers 
combine behaviours. 

Most of the numbers in the unions 
are either a 1 or a 2. So most 
teachers display a combination of 
consolidations behaviours shared 
by no more than one other 
teacher. 

Diversity in consolidation 
teaching behaviours (N=40)



Teachers’ ideas 
about learning

Teachers’ 
behaviours

Learners’ 
experience/response

Learners’ 
learning

Teacher 
education

:

• This experimental pilot discourages notions that science can offer a 
simple prescriptive list of effective teaching behaviors. 

• Rather than produce more decontextualised interventions with 
narrow objectives, experimental study can use contextualised 
frameworks that reveal complexity and help us understand/test some 
fundamental but, so far, chiefly hypothetical relationships:



1. To what extent do you consider evidence-based “science of 
learning” to be an
essential part of Initial and Early Career Teacher Education and
Development?

2. How would you prioritise the ideas / understanding from 
‘science of learning’
for inclusion (exclusion?) at each stage of Initial and Early 
Career Teacher
Education and Development?
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