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215t Century Skills

Literacy and communication
Numeracy

Working with others
Problem solving

Managing own learning

Digital technologies
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Capturing
Imaginations

Developing and
experimenting

Creating and
applying

Reflecting and
reinforcing
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FOR TO ALL THOSE WHO
HAVE. MORE WILL BE GIVEN,
AND THEY WILL HAVEAN

ABUNDANCE: BUT FROM
THOSE WHO HAVE NOTHING
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A COGNITIVE SCIENTIST
ANSWERS QUESTIONS ABOUT HOW
THE MIND WORKS AND WHAT IT

MEANS FOR THE CLASSROOM

HOW TO TELL
GOOD SCIENCE

FROM BAD IN EDUCATION
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People are naturally curious, but they are not naturally
good thinkers.

Factual knowledge precedes skill.

Memory is the residue of thought.

We understand new things in the context of things we
already know.

Proficiency requires practice.

Cognition is fundamentally different early and late in
training.

Children are more alike than different in terms of learning.
Intelligence can be changed through sustained hard work.

Teaching, like any cognitive skills, must be practised to be
improved.
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Seven Myths

. Facts prevent understanding.
2. Teacher-led instruction is passive.

. The twenty-first century fundamentally
changes everything.

. 'You can always just look it up.
. We should teach transferable skills.

. Projects and activities are the best way to
learn.

. Teaching knowledge is indoctrination.





















Six Strategies for Effective Learning

www.learningscientists.org

In this series, we provide information so students can learn how to study using..

CONCRETE EXAMPLES
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All of these strategies have supporting evidence from cognitive psychology. For each strategy,
we explain how to do it, some points to consider, and where to find more information.



Perception
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SENSATION BOTTOM UP TOP DOWN THE CURSE OF
KNOWLEDGE
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P4 Limited capacity resource.

Q Selective focus.

Attention

Saliency drives attention.
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Task

e Count from 1 to 26.

 Say the alphabet.

* Count from 1 to 26 and say the
alphabet alternatively:

l1-a—-2-b-3-c




How is it
organised?

Memory

How do we
get stuff in
and out?

How is stuff
stored?




Memory and Learning

Attention . Working Memory

Environment (site of awareness

and of thinking)

Learning
Remembering |

1 4 | Long-Term Memory

Forgotten | (factual knowledge and

procedural knowledge)
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Memory and Learning

Attention . Working Memory

Environment (site of awareness

and of thinking)
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Schema and inference

* Thirty subjects brought to room shown and told it
was experimenter’s office. Left for 35 seconds.

e Subject taken to nearby room, asked to write
down everything they could recall about
experimenter’s office.

* Descriptions influenced by “office schema”
* nearly all recalled desk, chair, walls
* only 8 recalled skull, bulletin board
* 9 recalled books (there weren’t any)



Schema

Leaves




Spring Light Carbon
Dioxide
Autumn
Water
Photosynthesis

Flower

Deciduous

Growth

Red \

. Evergreen
berries &

Trunk Wood
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Christmas Species
tree Rainforest




Implications for schools

* Knowledge is foundational.

* Development of skills is underpinned
by knowledge.

* By understanding how memory
works, we can teach for retention.

* Practise, practise, practise!

* Build on prior knowledge and
experiences.

e Curriculum coherence and
progression are essential.
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Six Strategies for Effective Learning

www.learningscientists.org

In this series, we provide information so students can learn how to study using..
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All of these strategies have supporting evidence from cognitive psychology. For each strategy,
we explain how to do it, some points to consider, and where to find more information.



Combining verbal with
visual materials.

Two formats provide two
ways of remembering.

The visuals must be
relevant.

Helpful to all learners.
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Working definition of the curriculum Ofsted

‘The curriculum is a framework for setting out the aims of a
programme of education, including the knowledge and
understanding to be gained at each stage (intent); for
translating that framework over time into a structure and
narrative, within an institutional context (implementation) and
for evaluating what knowledge and understanding pupils have
gained against expectations (impact/achievement).’
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Year group | Domain 1| Domain2 | Domain3 | Domain4 | Domain5 | Domain6 | Domain7 | Additional

Nursery Rhymes
Taught in LLC

Families &
Communities  Animals

(10)
: All About Me .
Reception %T:IC Chinese New  DT: Cooking Blants Habitats %a:::azlzs read
(90 (12) Narrative Year Elements of (18) (18) .- throughpout
lessons) Paintings Colour/ Colour e

(18) Elements of mixing X

Line (18) stor|e§ match the
(18) domain.
(20)

Taking care of Materialsand Nursery Rhymes
the Earth their & Fables

LS, OUEETE properties &  These are spread

Prehistoric and Rulers Seasons and

Year 1 Plants and Britain B The Seven Magnetism out throughout
Plant Farms o e e e | UK M eifens Continents the year and
93 growth (13) B . North and Art/DT: Junk stories match the
age) Regions of the Wales South Pol delli d .
lessons) (15) (12) UK (12) outh Pole m(? g ing omam.
(12) Oceans and Paintings of Stories
Seas children Taught in skills
(14) (15) units.
Animals &
Early World Habitats —
Civilisations Classification of
Human Our Local Area . .
bodv and animals / Living The Celts and
Year 2 ) Middle East & things and their the Romans in . :
the senses. Geology Northern environment Wales Electricity, Fables & Stories
Africa (UK) Light & Sound Taught in skills
(90 Self Types of Art Li Celtic A (15) units.
EELUE MY ortraits  Architecture Ine - Celtic Art
(18) (12) Art of Ancient  Element of Art (15)
Egypt — Colour, Shape
(22) and Texture

(18)
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Geology is the study of the makeup of the
Earth and the processes that change and
shape it.

YEAR 5
GEOLOGY

Types of Rock

Sedimentary - a rock that is made of
sediments that have been naturally
compacted and cemented together.

Igneous - a rock that forms when magma
cools and solidifies.

Metamorphic - a rock that forms when
minerals in other types of rocks are altered
due to extreme heat and pressure.

Erosion - a process that moves sediments to
new locations.

Physical weathering - a process that
breaks big rocks into smaller rocks without
changing the minerals they contain.

Chemical weathering - a process that
breaks down rocks by changing the minerals
they contain.

Hydrothermal vent - a deep-sea geyser that
forms as seawater sinks down through cracks in
the oceanic crust and then releases extremely
hot, mineral-rich water back up through cracks in
the crust.

Seamount - an underwater volcano that forms
wherever magma is erupting through oceanic
crust.

Tsunami - a gigantic wave of seawater caused
by an earthquake in oceanic crust. A tsunami can
travel as fast as 500 miles per hour.

What is a Volcano?
A voleano is a hill or mountain that forms
over a crack in Earth’s crust from which
lava erupts.

The erack leads down to a chamber, or
huge space, filled with magma, which
comes from the mantle.

Tremendous pressure and heat in the
mantle force magma in the chamber
upward through the crack.

If the pressure is great enough, magma
erupts on the surface as lava.

The rock cycle explains the changes that
occur in rocks over very long periods of time.

Rocks are created, destroyed, and recreated
in a continuous cycle.

Types of Volcano

Extinct volecano - a type of volcano that
has not erupted for at least 10,000 years
and is not likely to erupt again.

Active volcano - a type of volcano that
has erupted in the past 10,000 years and is
likely to erupt again.

Dormant volcano - a type of volcano
that is considered active but hasn’t
erupted for a very long time.

A — inner core
B - outer core
C — mantle
D — crust

Geysers, volcanoes, and hot springs all
form both along plate boundaries and
above hotspots.
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Can you define the
processes of
diffusion, osmosis
and active transport?

Why do large Can you draw and Can you explain the
organisms need a label a bacterial and cardiac cycle?
transport system? yeast cell?

Can you draw a Can you compare
sketch diagram of the and contrast the
heart and label the parts of animal,
vessels entering and = plant, bacterial and
leaving it? yeast cells?

Last month (3) =~ Way back (4)
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Welsh National Tests - Reading Results

Mean Median
Group 2015 2019 2015 2019
Year 6 95 101 93 102
Difference +6 +9

Mean Median
Group 2016 2019 2016 2019
Year 5 101 108 100 105
Difference +7 +5

Mean Median
Group 2017 2019 2017 2019
Year 4 106 117 111 116
Difference +11 +5

Mean Median
Group 2018 2019 2018 2019
Year 3 111 112 110 113
Difference +1 +3
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National Reading Tests

NRT Mean Median
2014 2019 2014 2019
Whole School 101 108 100 110
NRT 2014 2019
<85 12% 2%
85-115 72% 71%
>115 16% 27%




W Evaluate éf. Ke '1"46

* Monitar: ocesses evaluate fhe effectiveness of new
I)oma(\/\wl's F ‘

k Audib GF rovision fov d*venﬁ’n‘s 2 bosriers o Success,
Shandards, Cross curr'culas PQSFOASEL{ L‘HQA) 4 Purposes, '

wWelsh :DfMCV\Sfa\Ag interaahonal Pefdf)ed‘ive.
ol
'’




| St Joseph's RC Primar FinNIsH HE.RE v
LeulerShtP Journey to & ﬁ:ﬁﬁ'ﬁﬁfu A

@ lmpact Wa les line wifi SuCceszul Futures

'f"eo\ exCellent
Evaluate 4 Ke,-.)\e, s B rjﬁ.\siom eaming
7y’ ’ Repeat

Return o Step 1 and
furties refine &4 ao\ju&h

* Monitar: ocesses evaluate fhe effectiveness of new
.Doman'v\w F

* Audit ‘F roviSioN fuv J}VQAG“LS 4’ Dbasriers o Success,

standards , Cross cuir'cular rcspm\s.b lahe_A 4 ?wpo.ses ’..
®
@

Welsh Dlmev\Swvxé interrational ?efal’-’ethve

Plan 4 trepare for O\wae,

x Team o‘f, 5 shﬂ— members o lead o(e\lelolmeai- o[—

o Knowledae-rich curriculum

# Headteacher Sebs the vision ldlen'h,:i,j
educahonal research r "'“""tj

¥ Professional Learnia rhai hes
are.{ QxPer\r/resmml}jm ?roued &
collaborative.

000y "
START HEﬂEl ' , H'OW CH’Qd’IVQ IS ourl Cu.rfnc,uluy\ 4-?(‘1%%
*® HDN efrechv

wely doeS oul curviculom Ae\relop The 4-"1)u/Poses,
g.tj experiences , use effeckve AfL and Ao} L7

_ :PrOVlAC enr
((“”) * M thekolo\ers\%wen\ofs Shadt, arevd’s% s asked to ,ale,\b
L= o/ The knowledge, slalls 4 athihudes m\ay wanted St Josepks o develop.

x s oﬂwgc»\(jjet?fachce evidence based 4 Meet our learners "neels’

Qeal ise. The d\wﬂe

% Whole sckml ’i’r.’al 0{: Domain Uaits, usiac MM (St
knowlc:lde actyu..‘sihm #oWlicahm‘lkrmtj"\ wdh'/\ _

s Whole school collaborative a.FProach to Domain
$<Skl“$ ka"' :‘:lanr\lr\d

X Pfol—(.SSuoml learaia Wthia 4 acro8s Schools
Gonfiaues fo underpin Curricwlum 4 :Peal‘tjw

Cop:,rial\t © 2019



SPACING

TESTING SKETCHING
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