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Why doesn’t learning stick?
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Learning is a change in long-term memory

Short term Long term
not yet learned learned
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Long term memory

Procedural

Non -
declarative

Declarative

Experiences 5+5=10
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What is knowledge?

Information
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Summary

Experiences 5+5=10

AN AN J

Episodic - once
Procedural & semantic
- repetition

Why doesn’t Not in long-
learning stick? term memory

Q
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Make it stick by...

1. Understanding how memory works.

7"\

o O

\ Categorise )

When planning ask:
is this a procedure,
fact or episode ?

Making it stick Handout V3.0
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\ Repetition )

Repeat procedures
and semantics over
and over.

\ Episodes y

Dress up if you
like... but don't
expect too much
from it.
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When is Cheryl’s birthday?

Education

o0
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Albert and Bernard have just
become friends with Cheryl, and
they want to know when her
birthday is. Cheryl gives them a list
of 10 possible dates:

May 15 16 19
June 17 18

July 14 16

August 14 15 17

Cheryl then tells Albert and Bernard separately the month and the day of her

birthday respectively.

Later, Albert and Bernard are talking:

Albert:

| don't know when
Cheryl's birthday is,
but | also know that
you don't know either.

Albert:

Bernard:

At first | didn't know
when Cheryl's birthday
is, but now | know.

Then | also know when Cheryl's birthday is.

© 2020 Chris Quigley Education Ltd. 8



Cognitive principle #1

%

Naturally Poor
curious thinkers
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True or false?

Q
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Thinking

& 5 O

Slow Effortful Uncertain
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Follow students’ interests?
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Desirable difficulty
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How thinking works

Working
memory

Long-term
memory
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Another puzzle
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Move all the rings from peg 1 to
peg 3.

Rules:

e Move only 1 ring at a time.

e Do not place a larger ring on
a smaller ring.
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The importance of long-term memory

® Rules

Working ® Board
memory ® Current positions

® Possible positions

® Board game . .
® Rules Remembering " Learning

® Never seen =
Long-term difficult to solve
memory ® See.n before =
easier to solve
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The limitations of working memory
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Cognitive load theory

/@

Intrinsic Extraneous

Education

N
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N

Germaine
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New material...

“The process involves sorting items into groups and then, given that
different items may also need particular treatments, creating batches
that will take a period of time to be processed. In between batches,
another process can be taking place which will then prepare the
items for another process involving special equipment. The final

stage prepares the items for their next use.”
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Areas of working memory

Working memory

Phonological Episodic
Loop Buffer
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Visio-Spatial

Sketchpad
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Overloading the phonological loop

1. The sun’s heat
causes water from
rivers and the sea to
evaporate. The
water turns from a
liquid to a gas
called water vapour.

2. The water vapour
rises and cools. As
it cools it condenses
and forms clouds.

3. The water falls to
the ground as
precipitation (rain or
sSnow)

4. The water runs off
high land as rivers
and forms lakes and
the oceans.

5. Some of the water
percolates into the
ground.
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Dual coding

\ v/

Visual
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The water cycle

P

580

Condensation
Precipitation

2

Run off
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Y WY Percolation
\ \ \
LY SR Vo

© 2020 Chris Quigley Education Ltd.

24



Daily routines to reduce cognitive load

4 N\ )
o R o o o
@) I/‘ O O L‘ o) Friday || 25th January 2019
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Curriculum ideas to reduce cognitive load
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Summary

Slow Effortful Uncertain
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Make it stick by...

2. Engaging students in thinking

(4 A (5 A
v
""00
/4

kDon’t foIIowJ \ Challenge)

Don't follow Provide moderate
students’ interests. challenge.

3. Reducing intrinsic cognitive load
o2/ 0)0] [114 00} \

- Story settings
L Routines ) ¢ ry 9)

=
EE
‘[D|-[D

\ CharactersJ kCurricqumJ

Daily routines Learn two settings: Develop 4 Bring curriculum
slowly build prior rural and urban and characters and use knowledge to
knowledge. use in every story. them every time. writing.
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Make it stick by...

4. Reducing extraneous cognitive load

10 h
r <
L -

\ One Focus )

Avoid splitting
attention. Think
about slide layouts.

Education
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Avoid redundant

information that

adds nothing to
learning.

Make teaching
visual and verbal.

© 2020 Chris Quigley Education Ltd.

29



Creativity

Q
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Imagination is
more important
than knowledge.
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Cognitive principle #2

Knowledge Precedes
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Knowledge?

ChrisQuigley Making it stick Handout V3.0

Education

How did
King Harold

die?

An arrow hit
his eye.

How do you

know?
You told me!
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Knowledge improves...

Reading comprehension
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Reading comprehension

“Jenna is keen to get back out on
the water and, hopefully, this time

she wont catch a crab!”
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Build knowledge with vocabulary

Tier 1 words Tier 2 words Tier 3 words
Everyday words Gene.ral academic Subject specific
and literary words words
Most often found in Most often found in Most often found in
everyday talk. academic speech and Information texts within
e.g. the 20 most texts. a specific subject or
common words: the, be, e.g. relative, vary, field.
to, of, and, a, in, that, formulate, specificity, e.g. lava, missionary,
have, |, it, for, not, on, accumulate, calibrate, timbre, circumference,
with, he, as, you, do, at. itemise, misfortune, deciduous.

dignified, faltered,
unabashedly,
periphery.

Based on: Isabel L. Beck, Margaret G. McKeown, and Linda Kucan (2002, 2008) Bringing Words To Life

Q 35
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Build knowledge through complex texts

: | P DINOSAURS The
PETER RABBIT vo 1 c e s Three l;i;!llfeWolves
Years = IN THE PARK Big Bad Pig (¢ BOOk
2 oy With
1 and 2 T el No
Pictures

Ted Hughes
CLOUD =
e BISTIN

Years
3and 4

Years

/== 2 Carol

Adapted from D Lemoyv, ‘Teach Like A Champion 2.0’ (2015) accessed on 1.9.19 at http://teachlikeachampion.com/wp-content/uploads/5-Plagues-Reading-Spine.pdf
: Adapted from: Reading Reconsidered, Lemov. D; Driggs.C; Woolway.E. 2016 published by Uncommon Schools and Jossey-Bass
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Making knowledge meaningful

Required Required Required Required Required
T Lo b T e R B BT e b e e e g B BT G i T =ETe 1 Breadth Breadth Breadth Breadth Breadth

The
Great

Threshold

Al ey Concepts

London

Evidence
tells us
about the
past

Q
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More meaningful?
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How did
King Harold

die?

An arrow hit
his eye.

How do you
know?

The Bayeux tapestry depicts
it, although this may still not

be true as it was created by
the winners.
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A quick problem:

“In the inns of certain Himalayan villages is practiced a refined tea ceremony. The
ceremony involves a host and exactly two guests, neither more nor less. When his guests
have arrived and seated themselves at his table, the host performs three services for
them. These services are listed in the order of the nobility the Himalayans attribute to
them: stoking the fire, fanning the flames, and pouring the tea. During the ceremony, any of
those present may ask another, “Honoured Sir, may | perform this onerous task for you?"”
However, a person may request of another only the least noble of the tasks which the other
is performing. Furthermore, if a person is performing any tasks, then he may not request a
task that is nobler than the least noble task he is already performing. Custom requires that
by the time the tea ceremony is over, all the tasks will have been transferred from the host

to the most senior of the guests. How can this be accomplished?”
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Transference

How did
King Harold
die?

What did
Samuel
Pepys bury?

Parmesan cheese
and port.

An arrow hit
his eye.

How do you How do you

know? know?
The Bayeux tapestry depicts We read e'nbm'lt itin an
it, although this may still not extract of his diary. Itis a
be true as it was created by factual historical account
the winners. from his point of view.

Q

ChrisGuigley Making it stick Handout V3.0 © 2020 Chris Quigley Education Ltd.

uuuuuu



Examples of threshold concepts

e M KA
4N

Physical
processes
shape the
lithosphere
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Think like Leonardo?
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From novice to expert

0o O°

Education
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Cognitive skills, Year 2

Suggest a garden design for someone who likes privacy and bright Autumn
colours

My ?.al'dan d.Q/Sla9'7
5({ Pyd&&gn.i
ey and
ScotS pine arlgﬁ(ia;mm

olovs,
8etCh for tN. prumey 7
. T ley

U8 Bepch DXL | %5

£ t 3 5\ ~ N . o
P> ' ‘ < OSen\s > 'BM Zawa 'qu?s

W, 164 f"‘” sz -
Cgpelorer éﬁ,ﬁwﬁ:}‘ ao.\hwv\'

S%m%uws e

Examples taken from Greater Depth in Science Chris Quigley Education.
This shows the standard expected for Greater Depth in Year 2.
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Cognitive skills, Year 6

ST o L Tuied B Heet & vzieyeall Hadman  bult )
s My Wﬁé W(‘ENMWW
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Examples taken from Greater Depth in Science Chris Quigley Education
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Fundamental foundations first

Knowledge buildingto  Decision making to Non-routine thinking

acquire fundamental apply fundamental that requires inventive

foundations. foundations. application of
fundamental
foundations.

BIENVENUE

© 2020 Chris Quigley Education Ltd.
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B.A.D Teaching

Required Required Required Required Required
el N BT e R TG e h M R e e b N BTG i = =ETe 1 Breadth Breadth Breadth Breadth Breadth

Threshold
Concepts

Milestone Milestone Milestone

1 2 3

Years 1 and 2 Years 3 and 4 Years 5 and 6

BRARD BRARD BRARD
Year 1 Year 2 Year 2 Year 3 Year 4 Year 4 Year 5 Year 6 Year 6

Q
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Some important differences

Basic

Acquiring knowledge.

Knowledge is explicit and unconnected.

Relying on working memory.
Procedures processed one at a time
with conscious effort.

Understands only in the context in
which the materials are presented.

New information does not readily stick.

Schemas are limited.

Struggles to search for problem
solutions. Relies on means-end
analysis.

Requires explicit instructions and
models.

el

ChrisQuigley

EEEEEEEE
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Advancing

Applying knowledge.

Knowledge is explicit and connected.

Drawing on long-term memory, freeing
working memory to consider
application.

Procedures becoming automatic.

Sees underlying concepts between
familiar contexts.

New information is linked to prior
knowledge. Schemas are strong.

Combines searching for problem
solutions with means-end analysis.

Uses models effectively.

Deep

Reasoning with knowledge.

Knowledge is connected and tacit.

Relies on long-term memory, freeing
working memory to be inventive.

Automatic recall of procedures.

Uses conceptual understanding in
unfamiliar situations.

Readily assimilates new information into
rapidly expanding schemas.

Draws on a vast store of problem
solutions.

Prefers discovery approaches to
learning.

© 2020 Chris Quigley Education Ltd.
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Changing pedagogical style

Basic Advancing

ChrisQuigley Making it stick Handout V3.0
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Deep
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Summary

-

Imagination is
more important
than knowledge.

.

~

How did
King Harold

die?

How do you
know?

J

An arrow hit
his eye.

You told me! >

Knowledge

Q

uuuuuu
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Creativity

J

~

Reading comprehension

.

Creativity

~N

J
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Make it stick by...

5. Planning for breadth of knowledge

) )

13 (14
e || 8

a2
\ Culture )\ Vocabulary )
Plan for a wide Make knowledge

breadth of visible with
curriculum vocabulary.
knowledge.

‘15 A

O

\ ComplexityJ

Plan for students
to read complex
texts to broaden
their knowledge.

6. Optimising intrinsic cognitive load

‘16 A

\ Concepts )

Make knowledge
powerful by
connecting it

chrough concepts.
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Make it stick by...

7. Being B.A.D

(17 ) (18 h
\\ A
= \
o A
kSlow downJ LFoundatlonsJ
Take longer to Focus on
make progress fundamental

permanent.

Q

ChrlsGmgIey

EEEEEEEEE
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foundations first.
Always return to
them afterwards.

19 1 (20 :
A o | | &5 ¢ o
w7 | /4([\\ J [ ] [

 Novice first J |\ Pedagogy y

Novices can't think
like experts. First
work on being a

novice before
trying to be an
expert.

Remember that
novices need
different
approaches than
experts.

© 2020 Chris Quigley Education Ltd.
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Making learning memorable?

Education



Cognitive principle #3

Memory:
the residue of thought

ChrisQuigley Making it stick Handout V3.0
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Our model of memory

Procedural

Non -
declarative Mixing,
measuring etc.
Declarative

Baking a cake 1:1:1:1
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Meaning depends on context

P KT

Education
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Does ‘wanting’ to remember help?

(== (==

Surprise test: Forewarned:
same results same results
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Stories

Q
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Follow students interests?

What | want

ChrisQuigley Making it stick Handout V3.0

Education

Reality
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Focus on concepts: KS1

Breadth

Threshold
Concept

Milestone 1
Years 1 and 2

Example Activities

The Great Fire
of London

el

ChrisQuigley
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Investigate
and interpret
evidence

Observe or handle evidence to
ask questions and find
answers to questions about the

past.

Ask questions such as: What
was it like for people? What
happened? How long ago?

Use artefacts, pictures, stories,
online sources and databases

to find out about the past.

Identify some of the different
ways the past has been
represented.

Look at the extract of Samuel Pepys’

diary and answer the following

questions:

1) When was the Great Fire of
London?

2) Where did the fire start?

3) How many buildings were burned?

4) What are the main reasons the fire
spread so fast?

Look at pictures and newspaper

cuttings from the time and answer the

following questions:

1) How did people try to stop the fire?

2) How did buildings change when
people re-built London?

© 2020 Chris Quigley Education Ltd. 61



Focus on concepts: Lower KS2

Threshold Milestone 2

Breadth Concept Years 3 and 4

Example Activities

What does the following evidence
suggest about how Ancient Egyptians
liked to spend their leisure time?

e Use evidence to ask questions and
find answers to questions about the
past.

e Suggest suitable sources of evidence
for historical enquiries.

e Use more than one source of evidence

The |nvestigate for historical enquiry in order to gain a

more accurate understanding of

Ancient and interpret histor.

. . e Describe different accounts of an
Egyptlans evidence historical event, explaining some of
the reasons why the accounts may
differ.
e Suggest causes and consequences of
some of the main events and changes
in history.

Find out more about these artefacts.

Q
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Focus on concepts: Upper KS2

Breadth

Threshold
Concept

Milestone 3
Years 5 and 6

Example Activities

The
Ancient
Egyptians

Investigate
and interpret
evidence

Chrisd;ig,ey Making it stick Handout V3.0

uuuuuuu

Use sources of evidence to deduce
information about the past.

Select suitable sources of evidence,
giving reasons for choices.

Use sources of information to form
testable hypotheses about the past.
Seek out and analyse a wide range of
evidence in order to justify claims
about the past.

Show an awareness of the concept of
propaganda and how historians must
understand the social context of
evidence studied.

Understand that no single source of
evidence gives the full answer to
questions about the past.

Refine lines of enquiry as appropriate.

The picture from Medinat Habu temple
in Luxor, Egypt shows carvings
representing a scene where a god
hands over a dagger to Ramses the
Third, to tell him to mercilessly massacre
foreign enemies. Could this be
propaganda to show that it was alright
to kill the people because a god said it
must be done?

© 2020 Chris Quigley Education Ltd.
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Threshold concepts give meaning

What is the feature
often found at the

mouth of large rivers?

How is it
formed?

Through deposition. Water
erodes, then transports and
finally deposits. This is a

process which shapes the
lithosphere.
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What if there's, seemingly, no meaning?

Education
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Xylophone?

el
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Mnemonics: peg method
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Mnemonics: loci method
A
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Mnemonics: acronym method

5 L

roi P P
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Mnemonics: initialism method

Granny Plays Dodgeball
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Mnemonics: songs

Q
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Students who struggle

-
“
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Summary
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Make it stick by...

8. Focusing on meaning

(21 N (22 A
%
° °
.0 °,°
kThinking firstJ Q/aw contexts)

Instead of fun, put

thinking first. We

remember what we
think about.

How we present
something affects
its meaning. Vary

contexts to give

new meaning.

9. Offering insight

N
(24 (25 a
kRoot words ) L Etymology )
Explore the Latin or Embed etymology
Greek roots of across the
vocabulary. curriculum.

Q

ion

Making it stick Handout V3.0

q Concepts )

Relate everything

new to the
Threshold
Concepts.
RN CEER
%’ Yo
LMnemonlch \ Stories )
Using mnemonics Exploit the

as a tool to
remember lists.

privileged position
of stories in our
memory.
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Cognitive principle #4

e

Proficiency takes practise

ChrisQuigley Making it stick Handout V3.0

Education

© 2020 Chris Quigley Education Ltd.

76



The illusion of mastery
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Forgetting

100%

80%

60%

40%

Retention %

20%

0%

Aj@1elpawiw|
sajnuiw Qg
oy |
sinoy g

Aep |

shep g

shep 9

shep ¢

Time
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Working memory

(i
i
i
i
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i

Long-term

Working
memory

memory
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Long-term
memory

Working
memory
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Spaced practise

Retention %

—
(1]
]
(2]
>

|eAal}ay IS|
|eAsL}ay puz
|eAdL}DY PAS

Time

Reference: The Roles of Discrimination and retrieval, Memory and Cognition 41 (2012), Elizabeth and Robert Bjork
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Interleaved practise

Interleaved practise :
Final
Test

review

88 days 5 days 30 days

ChrisQuigley Making it stick Handout V3.0 © 2020 Chris Quigley Education Ltd.
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Interleaved practise results

80
52
S 60
@ B Interleaved
> Blocked
o 40 42
o
>
@©
c 20
(qv)
()]
=

0

30 days
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Retrieval practise

Learning Retrieving

ChrisQuigley Making it stick Handout V3.0

Education
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Retrieval practise techniques

2

—

No-stakes

quizzes Show-me boards

Q
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Exit tickets
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Make it stick by...

10. Practising for permanence

(28 B

\ Perfect p

Practise doing it
properly. Practise

perfection.
33 a
\ Shine )

Practise your
greatest strengths
as well as your

Q weaknesses.

Making it stick Handout V3.0
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77X
) —
= ( i
O ==
\ Prioritise ) LAutomatlcﬂyJ Eundamentalg
Practise the things Practise until it Return to the
that are most becomes fundamentals even
important. automatic. when they are
automatic.
m ) (m ) (s
M || see
\ Simplefirst J \ Correct ] \ |solate )

Practise the simple
things before the
complex.

Don't reflect,
correct.

Isolate aspects of
a procedure.

- )
32
L Precision p
Show what
perfection looks
like.

(37 B
\ Name y
Name the
procedure.
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Make it stick by...

11. Establishing Routines

38 B

Fallback

. J

Have a fallback
routine you can
use at any time.

Q
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Practise in a group
rather than waiting
for an individual
turn.

(39 \ (a0 A
Jeam HuddIeJ kNametimeJ

Remember the
procedures you
named? Choose

one.

\ Snap back y

Expect students to
‘snap back’ to
attention so you
can carry on.

(42 B
ﬂ
“’\d\//)
BN
T

Spend more time

practising than
talking.

© 2020 Chris Quigley Education Ltd.

86



Make it stick by...

12. Modelling

Education

(43 B

<\C<|D'> ((«{7

\ Dual code )

Show and
describe.

kSmaII steps )

Introduce new
material in small
steps.

Making it stick Handout V3.0

(46 A
0o
o .ooo. o
0’50

@ (s
¢Iow and whyJ \ Realistic )
Explain how and Practise in a
why. realistic, relevant
situation.
(49 ) (0 h
\ Product )] LU Details )
Show the finished Pick out and
product, not just examine small
the steps. details.

\ Immerse y

If possible,
immerse in the
subject. e.g. speak
French all lesson.

\ Imitate y

Me then you.
Follow my lead.
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Make it stick by...

13. Scaffolding: temporary structures such as...

51 B

Z

\ OrganisersJ

Knowledge
organisers may be
useful in the short
term for presenting

information.

Q
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Il
[

\ Vocab lists

Similar to
knowledge
organisers but for
key vocabulary.

kFrameworks >

Writing frames and
other frameworks
give temporary
structure as a
starting point.

\ Examples y

Worked examples
provide an
excellent scaffold
in early stages of
teaching a topic.
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14. Streamlining feedback

55 B

\ Use it y

Don’t ‘accept’
feedback, use it -
soon afterit’s

given.

60 B
® :Qc

< Solutions y

Describe the
solution not the
problem.

Q

EEEEEEE
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Do, Give feedback.
Do again. Give
feedback etc.

56 ) (57 h
(<
e || 9,
4
LPing-PongJ \ Success )

Success: Spot it,
Swap it (into
another situation)

61 1\ (62 B
o— ¢—
oO— oO—
oO— oO—

LSummariseJ \ Prioritise y

Ask the student to
summarise his or
her feedback.

Ask the student to
identify and
prioritise the most
important part.

k1 big thingJ

Limit feedback to
the one big thing
that will make a
difference.

(63 B

%
e

f

5 )

\ Next steps y

Ask the student to
say what the next
steps are.

\ Repeat )

Repeat the one big
thing over and
over.
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15. Creating a culture of feedback

CHERECEERICEER
o
] )
\ Delight ) L Dive in ) kWho’sfirst?J

Get straight into
practise.
Procrastination is
the thief of time.

Delight in errors.

They are common

and we can learn
from them.

Instead of asking
‘Any volunteers?’
try, “Who's first?’

\ EncourageJ

Instead of trying to
motivate, show
success and watch
the student push a

Q little harder.
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[

\ Be me )
Say to

students:'What

would | say about
it?’

kPralse effort 3

Make it clear that
any success is
down to effort.
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16. Utilising germaine cognitive load

70 N (71 N (72

eccone | | R @

\ Spacing ) LlnterleavingJ \ Retrieval y

Spaced repetition Interleaved Try retrieval
improves long-term practise improves practise as often
retention. storage and as possible.

retrieval strength.

el
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Learning styles?
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Cognitive principle #5

Students are more alike
than different in the way
they think and learn.
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Content differences

Diagram of the Listen o the Move to learn

digestive sound of a a gymnastics
9 tom bumble bee’s gx)utine
system. wings. )
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Make it stick by...

17. Using content to dictate approaches

(73 B

No VA.K

. J

Until evidence
shows this is
effective, leave it
to one side.
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@ ) (5
\ |/ (3
< Look ) L Listen )
Use a visual Listen if the
approach if the content is auditory

content is visual in
nature.

in nature.

\ Move )

Move if the
content calls for
physical
involvement.
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Making it stick: the principles

learning is a change to
long-term memory.

we

Memory is the residue of
thought.

Making it stick Handout V3.0

( )
o5
N

L y

We are naturally curious but
poor thinkers.

Proficiency takes
practise.

Precedes

Knowledge

\ J

Creativity

Knowledge precedes
creativity

Students are more alike than
different in the way they
think and learn.
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