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Understanding memory

Chris Roughsedge
Deputy Principal (Teaching and Learning)

‘'If nothing has changed in long-term memory,
nothing has been learned.

Kirschner, PA., Sweller, J., & Clark, R.E. (2006). Why minimal guidance during instruction does not work: An
analysis of the failure of constructivist, discovery, problem-based, experiential, and inquiry-based
teaching. Educational Psychologist, 41(2), 75-86.

{ Memory }

* Memory is not a library, stored away
neatly in organised sections.

* Memory is not objective.

* Memory is reconstructive.

\ Multi-store model of memory }

Maintenance
rehearsal

Retrieval

Environmental

stimuli l

Attention Short-term

memory
(STM)

Elah

rehearsal

Information
retrieval

{ STM/Working memory Vs long-term memory }

Evidence informed Teaching and Learning }
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Working memory — :

limited capacity (5-9 4

things at one time)

Long-term Memory (factual
knowledge, procedural
Knowledge and meanings)

Long term memory —
effectively infinite

Model of the mind, from Daniel T. Willingham, Why Don't Students
Like School?

ﬁ)cuses on aspects of
teaching that are relevant
Tom Sherrington _

RBSENS“\NE[S\- on to all, regardless of
S subject:

PRINCIPLE

* Sequencing concepts
and modelling
* Questioning
* Reviewing material
K Stages of practice
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Evidence informed Learning

Evidence informed Learning

e Listen to music when working?

* Have your phone out when you are working?

THE MAIN FINDINGS

Students who revised in quiet
enviranments performed over 60% better
in an exam than their peers who revised
listening to music that had lyrics

Students who revised whilst listening
to music without lyrics did better than
those who had revised to music with lyrics.

It made no difference if students revised
listening to songs they liked or didn’t
like. Both led to a reduction in their
subsequent test performance.

Evidence informed Learning

{ Memory }

1 . Lowers concentration
Having your phone out while
Twitter Instagram . ..
doing homework or revision has
been shown to reduce

performance by 20%

1
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Forgetting — the inability to retrieve information
after it was once learned (retrieval failure)

Forgetting starts immediately after encoding.

Environmental Input

Sensory Input
(sights, sounds, efc.)

Maintenance

Shapchat Facebook i
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e o
Decay or Interference
Displacement or Retrieval
Failure
[ Ebbinghaus Forgetting Curve (1885) } How many of you.....? }
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Days

* Revise a little bit every day?
e Cram all your revision into the night before
* Re-read information lots of times.

* Read through your notes and highlight key

words and detail.

* Have a blank sheet of paper and write down as

much as you remember about a topic.

* Use kahoot or quizlet to self-test at home.
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[ Independent learning } [ Independent learning }
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[ Effectiveness of specific learning techniques J { Desirable difficulties J

High utility Retrieval practice (practice testing)

Distributed (‘spaced’) practice
Elaborative interrogation
Self-explanation

Interleaved practice
Summarisation

Moderate utility

Highlighting
Keyword mnemonic

Attempting to form mental images of
text materials while reading or listening.

Ol IN([OOD L[ |W[|N |-

Low utility | 10 [Re-reading

EEF: Metacognition and self-regulated learning guidance report, 2018

* The tasks that might make us feel that we are
making the most progress often have the least
impact on long term learning.

¢ The tasks that make us feel we are making the
least progress can often have the biggest impact.

LEARN TO STUDY USING...

PRACTICE BRINGING INFORMATION TO MIND
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7%
§
kq( p/P
4c,,
e

[ Retrieval practice }

* The act of trying to recall information without having it
in front of you.

* Need to encounter a new concept on at least 3
separate occasions to learn it properly.

* Helps create coherent and integrated mental
representations of complex concepts, the kind of deep
learning necessary to solve new problems and draw
new inferences.




@ Retrieval Practice

HOWTODOIT

Put away your class materials, and write or sketch
everything you know. Be as thorough as possible.
Then, check your class materials for accuracy and
important points you missed.
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@ Retrieval Practice

HOWTODOIT

Take as many practice tests as you can get your
hands on. If you don’'t have ready-made tests, try
making your own and trading with a friend who
has done the same.
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@ Retrieval Practice

HOWTODOIT

You can also make flashcards. Just make sure
you practice recalling the information on them,
and go beyond definitions by thinking of links
between ideas.

@ Retrieval Practice

HOLD ON!

Retrieval is hard! If you're struggling, identify the
things you've missed from your class materials,

and work your way up to recalling it on your own
with the class materials closed.

@ Retrieval Practice

HOLD ON!

Don't only recall words and definitions. Make sure
to recall main ideas, how things are related or
different from one another, and new examples.

SPACING

0 O
TESTING 3 SKETCHING
/ O

CONCRETE EXAMPLES
32110vydd a30vdS
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Spaced Practice Spaced Practice

HOWTODOIT HOWTODOIT

Start planning early for exams, and set aside a little bit of Review information from each class, but not immediately
time every day. Five hours spread out over two weeks is after class.
better than the same five hours all at once.
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Spaced Practice Spaced Practice

HOWTO DO IT HOLD ON
After you review information from the most recent class, When you sit down to study, make sure you are using
make sure to go back and study important older effective study strategies rather than just re-reading your
information to keep it fresh. class notes.

@ SPACING

_______________ TESTING @ © SKETCHING

1 MONTH 1 WEEK
AGO AGO

Spaced Practice @ Interleaving

HOLD ON

This may seem difficult and you may forget some
information from day to day, but this is actually a good
thing! This forces you to retrieve information from
memory.

CONCRETE EXAMPLES
3211Ivdd 430vdS




Interleaving

HOWTODOIT
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Interleaving

Switch between ideas during a study session. Don't
study one idea for too long.

TOPIC TOPIC TOPIC

O d ©

HOWTODOIT

Go back over the ideas again in different orders to
strengthen your understanding.

TOPICS TOPICS TOPICS

ABC CBA ACB

STUDY STUDY STUDY

SESSION SESSION SESSION
1 2 3

Interleaving

HOWTODOIT

Interleaving

HOLD ON!

Make links between different ideas as you switch
between them.

While it's good to switch between ideas, don't
switch too often, or spend too little time on any
one idea; you need to make sure you understand
them.

e &£ TN 0,
TOPIC TOPIC
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Interleaving

HOLD ON!

Interleaving will feel harder than studying the
same thing for a long time. But don't worry - this is
actually helpful to your learning!

ﬁj 53 I%
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TOPICS TOP/CASBCA

Elaborative interrogation

Asking and explaining why and how things work
(and then answering them!).

Understanding is enhanced when students
elaborate a memory by adding details to it and
integrating it with existing knowledge.
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Dual coding

Combining words with visuals.

Providing both verbal and pictorial representations
of the same information enhances learning and
memory.

The Learning Scientists

http://www.learningscientists.org/

{ Avoid illusions of knowledge! }

Avoid being distracted by too many extraneous
components. Memory is the residue of thought!

Factor in cognitive load: small steps, chunking,
interleaving etc

Consider the strategies that help ensure learning
stays in long-term memory.

Familiarity is not mastery! }

( Multi-tasking is a myth! )

Multi-tasking causes People make twice as

a 40% declinein many errors when

SRl they multi-task.

People often think they

Multi-tasking ! iy

zo(y are better than they are.
leads to a (0] o)

. 70 A) of people believe
decrease in

they are above average at

cognitive abilities.
multi-tasking!
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Effective Revision

Dave Herschel
Learning Support Teacher

When should revision begin?
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When should revision begin?

* What is revision?
* What do pupils need to do before they can start
revising?

When are the exams?

When are the exams?
This summer’s main exam
season starts in 77 days.
There are 42 school days,
and 35 non-school days.

How much revision is enough?

How many hours should be spent revising:
* On a school day?
* On a study leave/weekend/holiday day?

How much revision is enough?
How many hours should be spent revising:
* On a school day?

* On a study leave/weekend/holiday day?

Is there such a thing as too much revision?

Why is it important to plan revision?
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Why is it important to plan revision?

* To ensure that the task is spread effectively over
the time available.

Why is it important to plan revision?

* To ensure that the task is spread effectively over
the time available.

* To achieve a balance between study and other
essential activities.

Why is it important to plan revision?

* To ensure that the task is spread effectively over
the time available.

* To achieve a balance between study and other
essential activities.

* To reduce stress.

Planning Revision

1. Make a list of all subjects

2. Use the subject specifications to list the topics/units
within each subject

3. Rate each topic within each subject in terms of amount
of revision needed to feel exam ready

4. Start with the beastly ones! Transfer them to a revision
timetable

5. Tick off/keep a tally once revision has been undertaken
for a given topic

1. Add commitments in slots where you will not be revising, and exam dates.

2. Decide how many slots you want to give each subject

3. As well as putting the subject, include the TOPIC or CHAPTER or SECTION or PAGE NUMBERS you are going to cover in eacl
4.To enter multiple lines of data in a single cell, use ALT + ENTER.

5. Don't forget to save it as your own!

GOOD LUCK! DON'T PANIC! IF YOU NEED ANY HELP, JUST ASK.

Mon Tue Wed Thu Fri
[« 5 5 7 B g
E
T School School School School School
= £
g
Mocks | GCSEs ®
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How long should revision sessions be?

15-20 min
break
Ability to 30 min study periods, 30 min study periods,
Concentrate/ 5 min break 5 min break
% of 50 —
Maximum
© T I | | ]
0 0.5 1 185 2 235
Time/hours

How long should revision sessions be?

10 N N

Ability to

Concentrate/
% of 50 —
Maximum

v T I T T T
0 0.5 1 f1%5) 2 215
Time/hours

The effect of all of this is that a boy who plays these types of games will find his brain giving much higher
priority than it should to remembering these gaming “skills” when forming memories during sleep. Whilst asleep
following a long session of gaming, during which many new techniques may have been learnt, the brain may
simply decide that there is no room for remembering the Latin verbs or chemical equations from earlier on in the
day

This prioritising of gaming “skills” within the sleepingbrain can result in a huge desire to play again on waking.
The way games are designed encourages boys to keep playing for many hours in some cases, and the ability to
play against friends online increases this temptation still further. Computer game designers know this, and it
makes great financial sense for them to exploit these addictive properties. of which they are surely well aware.

Towards the end ofa good night’s sleep, the brain releases proteins which help to “re-wire” the brain for the next
day, as well as cortisol. which brings about a feeling of alertness. If boys lose sleep because they staying up to
play longer. or cannot sleep after playing games. this process will not be completed and they will be tired and
irritable in the morning

Another coneern is the effect on the brain of light from a sereen, later in the day. The feeling of sleepiness is
triggered by the release of melatonin from the pineal gland. This hormone starts to be released about 12 hours
after the mid-point of our night'ssleep. which explains why many of us experience a period of tiredness in the
early aftemnoon. Melatonin gradually builds up during the afternoon and evening, until it eventually sends us off to
sleep. The pineal gland is very sensitive to light and so working or playing on a computer, or sitting too close to
any screen late at night, can delay the onset of sleepiness, resulting in insomnia and lack of sleep.

It seems that boys are spending more and more time playing video games as time goes on. If parents are
concerned about their sons” performance at school. it is essential that they are aware of how boys spend their
leisure time, and that they arm themselves with the information they need to facilitate any adjustments which may
become necessary. Any parents requiring help with tackling this issue athome are strongly encouraged to contact
their son’s Head of Year.

T = ” -
are constantly questioning its value will find this more difficult. For leaming in a field of understanding that is
new 1o us. for example a new topic in a subject at schoal, this whole process will take several weeks of healthy
sleep to be fully completed. Many computer games simulate situations which test survival skills, especially
shooting or fighting games. Whilst absorbed in such a game, the teenager’s brain is fairly easily fooled into
believing that it is engaged in a fight for survival. This is because the part of the brain associated with primal
instincts, the amygdala, becomes extremely large during puberty, and takes over many decision-making processes
whilst the frontal cortex is re-configured for adulthood. (This is why teenagers so often act impulsively, and then
immediately wonder why.) Computer games migger a far more emotional response in the brain than most lessons
can ever hope to achieve. No matter how wonderful a teacher is, or how much flashy technology they use, itis
impossible to compete for memory space with the bright colours, loud noises and kinaesthetic engagement of
playing a game. The effect of all of this is that a boy who plays these types of games will find his brain giving
much higher priority than it should to remembering these gaming “skills” when forming memories during sleep

Whilst asleep following a long session of zaming, during which many new techniques may have been leam, the
brain may simply decide that there is no room for remembering the Latin verbs or chemical equations from earlier
on in the day. This prioritising of gaming “skills™ within the sleeping brain can result in a huge desire to play
again on waking The way games are designed encourages bovs to keep playing for many hours in some cases

and the ability to play against friends online increases this temptation still further. Computer game designers know
this, and it makes great financial sense for them to exploit these addictive properties, of which they are surely well
aware. Towards the end of a good night's sleep, the brain releases proteins which help to “re-wire” the brain for
the next day. as well as cortisol, which brings about a feeling of alermess. If boys lose sleep because they staying
up to play longer, or cannot sleep after playing games, this process will not be completed and they will be tired
and irritable in the moming. Another concem is the effect on the brain of light from a screen, later in the dav. The
feeling of sleepiness is mizgered by the release of melatonin from the pineal zland. This hormone starts to be
released about 12 hours after the mid-point of our night's sleep, which explains why many of us experience a
period of tiredness in the early aftemoon. Melatonin gradually builds up during the aftemoon and evening, until it
evenmally sends us off to sleep. The pineal gland is very sensitive to light and so working or playing on a
computer, or sitting too close to anv screen late at night, can delay the onset of sleepiness, resulting in insomnia
and lack of sleep. It seems that boys are spending more and more time playing video games as time goes on. If
parents are concemed about their sons’ performance at school, it is essential that they are aware of how boys
spend their leisure tme, and that thev arm themselves with the information they need to facilitate any adjusunents
which may become necessary. Any parents requiring help with tackling this issue at home are swongly

d iz con’c Elaod of ¥,

Suggested structure for study on a non-school day:

am1 30mins (5mins) 30mins Subj 1
20 minute break
am 2 30mins (5mins) 30mins Subj 2
LONG break
pm  30mins (5mins) 30mins (5mins) 30mins Subj 3
break
eve “Bonus” time Subj 1/2/3

Planning Summary

* Plan your revision in as much detail as you can
before you start.

* Be topic-specific.

* Plan to do most “hardcore revision” in the
mornings.

Stick to the structure of 30 minute blocks with
short breaks and longer breaks alternating.

.

10
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What does effective
revision look like?

Reading
Reading Reading
Writing Key Points Writing Key Points
Revision: Methods for making notes
Read i ng Not everyone will use the same style of notes.
Writing Key Points s common types are

PROCESSING
VOCALISATION

* linear notes

* mind maps

Whatever the style, maximise effectiveness by:
* using headings and sub-headings

* using colour

¢ including pictures, symbols and diagrams

11
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STRUCT

LINEAR ===l V/ISUAL [
Notes on paper .

Headings
* Bullet Points

Revision: Assimilation

What we spend our time deeply thinking about, is what
will be committed to memory.

Re-reading just creates the 'illusion of knowledge’.

‘Rehearse’ information OUT LOUD
Move around while doing it
Add movements where appropriate
Use silly voices or accents for tricky info

Get someone to test you

FLASH CARDS

Chidren's
— — Crarter/Childeen and
7

Young Persons’ Act
3908

i Age Pensions
Act 1908

Labour Exchanges

Definition/key

Act 1909
word/process/term
on front Trade Boards Act
1909

Information/explanation/

diagram/answer
on back

National insurance
Act (Part 1) 1911

FLASH CARDS

Ensure the cards have a title card and
the topic/unitis written somewhere on
the front of each card

Colour code subjects/topics

Reading
Writing Key Points

PROCESSING
VOCALISATION

{ Flashcards

pr :Ju QL8

" @hpaswalts

Mm+-4!j adding more boxes of more

— ﬁnsl-\raris Hsheardsar d"S"'d e intervals

answer correch angwer carrech

— - Sl
place cord Ta nesdt boxr place card in nexh bar

ansier incorrethy |
eeve Curd o plaviost bux

move card 4o praviout bax

0 effective use of flasheards fo proupt 4 ecall learning using spaced practice
"’F‘!L by Laiber in fue 19306 [} focuses on e 05 -‘:.; Qhuh af M
lenner. Infstmation which is iu?\lj recalled has o longer ‘I’\M4¢f!€ bafere fue nedt

recall opportunily
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Memory Strategies

*The “Magic Hand”

*The Number Rhyme Method
*Sensory Integration

*Spatial Method

WHERE SHOULD YOU REVISE?

No Distractions:

¢ Computer

* Mobile Phone
* Clock

* Music

Why sound of silence is best for homework- THE TIMES

Scientists found listening to music while
working adversely affects concentration
Tom Whipple

Published January 9 2014

If you want to understand Emily Bronté’s
Wuthering Heights, it might be best to switch
off Kate Bush’s version. If you want to make
progress with The Pilgrim s Progress , you'll
find no assistance from Judas Priest.
Contrary to the insistence of every
teenager, it seems that listening to music
does NOT improve concentration.

According to scientists it could actually hinder homework.

hers from Cardiff litan University gave 30 people a reading task. While they were
studying the passages — about the silent film industry, genetics and journalism — they either listened to
music they had chosen, thrash metal music (which, typically, they had not), music without any lyrics, or
silence. Afterwards, they had to answer six multiple choice questions.
Scientists writing in the journal Applied Cognitive Psychology, found that all music was bad for

performance but that music with lyrics was worst. The participants answered 60 per cent of questions
right when they read in silence, about 50 per cent when they were listening to just music and 40 per cent to

music with lyrics.

The authors said the act of filtering out lyrics meant that taking in written words was harder. So it seems
teenagers doing their homework cannot apply their mind in two directions — particularly while listening to
One Direction.

WHERE SHOULD YOU REVISE?

Revision.

Just do it.

13
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#icanprocrastinateforbritain

nesk begi.v\
revisiown,
sk begi.u
revision,
must begin
revision,

Use a

timer for
your

breaks

It’s stressful for parents too!

n A Tube) - l@' (V)] How else can parents help?

BE ENCOURAGING.....

If you can’t EXplain it Simply, yYou But be careful how you ‘encourage’!
don’t understand it well enough. Telling your daughter to revise may have the
opposite of the desired effect!
Albert Einstein ’
You
Swap roles: Suggested alternatives: ROCk‘
Parent becomes ‘How’s revision going?’
the learner ‘What’s on the revision plan for today? ™™
‘Let me know if you need any help with your revision
tonight’

Che Celegraph

University candidates selected on their GCSE results Ten p|tfa lls to look out for and avoid:

Pupils who fail to excel at their GCSEs are being discriminated against by universities
increasingly using the exams to weed out candidates for degree courses, leading teachers
have claimed.

A growing number of institutions are using the results that children achieve at
16 as a “crude preliminary filter” as competition for higher education places
hits unprecedented levels

Some leading universities now require students to score a string of A grades
at 16 as a minimum entry requirement in addition to A-levels, research by The
Daily Telegraph has found

Teachers warned that the move risked punishing late bloomers and forcing
children to make decisions about their career at the age of 13, when GCSE
options are chosen

But academics insisted that universities had to look beyond A-level results to
pick out the best candidates from the record numbers applying for degree
courses

Martin Stephen, the High Master of St Paul's School, west London, said that
some universities rejected students who failed to get a string of elite A*s at
GCSE

14
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Ten pitfalls to look out for and avoid:

1. “They’re only GCSEs.”

Ten pitfalls to look out for and avoid:

1. “They’re only GCSEs.”
2. “ljust need to tidy my room/file/desk/facebook profile”

Ten pitfalls to look out for and avoid:

1. “They’re only GCSEs.”
2. “ljust need to tidy my room/file/desk/facebook profile”
3. “I need to get some pens/cards/post-its/...”

Ten pitfalls to look out for and avoid:

“They’re only GCSEs.”
“I just need to tidy my room/file/desk/facebook profile”
“I need to get some pens/cards/post-its/...”

> &P F

“My revision plan is in my head.”

Ten pitfalls to look out for and avoid:

“They’re only GCSEs.”

“1 just need to tidy my room/file/desk/facebook profile”
“I need to get some pens/cards/post-its/...”

“My revision plan is in my head.”

e PP

“I’'ve already read six chapters.”

Ten pitfalls to look out for and avoid:

“They’re only GCSEs.”

“1 just need to tidy my room/file/desk/facebook profile”
“I need to get some pens/cards/post-its/...”

“My revision plan is in my head.”

“I’'ve already read six chapters.”

P e PP

“I've done a whole past paper/online test!”

15
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Ten pitfalls to look out for and avoid:

NP, PR

“They’re only GCSEs.”

“1 just need to tidy my room/file/desk/facebook profile”
“I need to get some pens/cards/post-its/...”

“My revision plan is in my head.”

“I’'ve already read six chapters.”

“I've done a whole past paper/online test!”

“It’s too late now.”

Ten pitfalls to look out for and avoid:

PN PR

“They’re only GCSEs.”

“1 just need to tidy my room/file/desk/facebook profile”
“I need to get some pens/cards/post-its/...”

“My revision plan is in my head.”

“I’'ve already read six chapters.”

“I've done a whole past paper/online test!”

“It’s too late now.”

“Listening to Justin Bieber helps me concentrate.”

Ten pitfalls to look out for and avoid:

PO EF

“They’re only GCSEs.”

“I just need to tidy my room/file/desk/facebook profile”
“I need to get some pens/cards/post-its/...”

“My revision plan is in my head.”

“I’'ve already read six chapters.”

“I’'ve done a whole past paper/online test!”

“It's too late now.”

“Listening to Justin Bieber helps me concentrate.”

“I’'m going to Amelia’s; we’re revising together.”

Ten pitfalls to look out for and avoid:

PO EF

=
o

. “Playing Call of Duty/going on Instagram helps me relax.

“They’re only GCSEs.”

“I just need to tidy my room/file/desk/facebook profile”
“I need to get some pens/cards/post-its/...”

“My revision plan is in my head.”

“I’'ve already read six chapters.”

“I’'ve done a whole past paper/online test!”

“It's too late now.”

“Listening to Justin Bieber helps me concentrate.”

“I’'m going to Amelia’s; we’re revising together.”

Well-being

Eat, Sleep and Relax. ..

Food, glorious food!

16
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Revision Snacks

* Nuts, seeds, high-fibre fruits, dried

fruits

Breakfast...

the most important meal of the day

Great Exam day Breakfasts!

And Rest...

¢ Students who have 7-8 hours of
sleep do 10% better than those
who have shorter or broken/

interrupted sleep.

Add a little calm

17
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Screens giving you the blues?

Clear your mind

Combat anxiety

Well-being

Be good to yourself and take a break

.

Show ‘em what you’re made of!

18



