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“Our findings also indicate that 
schools and teachers should be 
more careful about when—and 
how—education technology is 
deployed in classrooms. And as a 
society struggling to prepare our 
children for an uncertain future, we 
need more deliberate 
implementation and careful 
research on the connection 
between technology and learning.”

“Fourth grade students who reported using tablets in 
“all or almost all” classes scored 14 points lower on 
the reading exam than students who reported 
“never” using classroom tablets.”



Behind every educational 
technology …
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Pedagogy

“Theory and practice of teaching 
learning and assessment”



Personalised learning
Mastery learning works (Kulik et al.,effect size 0.5)

AI-based tutoring works (Kulik & Fletcher, effect size 0.6)

Best when students are grouped, and can discuss

Cooperative learning
Cooperative learning works (Hattie, 2018, effect size 0.5)

Best when students have shared goals, know when and how to 
contribute, share rewards, and reflect on progress

Feedback for learning
Immediate feedback works well (Hattie, 2018, effect size 0.7) 

Visible learning
Goal setting and visible progress works (Hattie, 2018, effect size 0.5)

Powerful pedagogies: The Big Four



Adaptive teaching 
Spaced learning
Analytics of emotions 

Personal inquiry 
Dynamic assessment 

Stealth assessment 
Translanguaging

Crossover learning
Seamless learning
Incidental learning

Learning from gaming
Geo-learning

Learning through social 
media

Epistemic education
Explore first

40 new ways to teach and learn
Teachback

Learning through 
argumentation

Computational thinking

Learning from animations

Learning to learn

Assessment for learning

Formative analytics

Threshold concepts

Learning through storytelling

Learning in remote labs

Context-based learning

Event-based learning

Learning for the future

Embodied learning

Immersive learning

Maker culture

Bricolage

Massive open social 
learning

Crowd learning

Citizen inquiry

Rhizomatic learning

Reputation management

Open pedagogy

Humanistic education 
communities
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Spaced learning - neuroscience
Synapses link neurons

Learning involves 
strengthening synapse 
connections

Chemical connections can be 
formed in minutes, for 
networks of neurons

Neural learning works best 
when short sessions of 
stimulation are spaced with 
periods of other activity, to let 
the connections grow



School biology course
Three 20-minute learning episodes spaced by 10 minutes of physical 
activity (e.g. clay modelling, or yoga) 
Results:

1 hour of spaced learning was similar to 4 months of classroom 
teaching

Trials in 15 UK schools

Spaced learning - pedagogy

20 minute 
teacher-led 
presentation

20 minutes 
students recall 
key concepts

10 
minute
active 
break

10 
minute
active 
break

20 minutes
students apply 

knowledge

Kelley, P., & Whatson, T. (2013). Making long-term memories in minutes: a spaced learning pattern from 
memory research in education. Frontiers in Human Neuroscience, 7, 589.

“The spaced learning principle is supported by evidence from both the cognitive science and 
neuroscience literature.” (Education Endowment Foundation report) 



Courses designed in 20-
minute ‘steps’, with spaces 
for reflection and 
discussion

Spaced learning in practice
www.futurelearn.com



Technology alone will not transform 
education.
Focus on pedagogy with new 
technology, not just  the technology.



Powerful pedagogies
are personal, exploratory, social, flexible


