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A little bit about how | got here...

* Taught in the UK
* researchED Rugby, and consequences
* Taught in the US
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My summaries!

1. Here is a reading list of 79 books about

cognitive science and its application

to the classroom.

It’s A Learning Curve

There is a summary below for anything

About highlighted in green.

For Students... ~

For Teachers... - 2. Here are my summaries of a selection of these books.
For each book there is
For Parents... - * a pdf of my summary
* 3 pdf of a summary with a blank column for your use as part of professional
How Do We Learn?
development.
Why Cognitive Science? * | would recommend that you read all of these books - they each have their own unique
take on the subject, all have which have enriched my teaching enormously.
Cogsci In The Classroom v ® |t's the interaction in making the summary that is important - please use the blank

i H ]
Cogsci Book Summaries columns!

| Do you have suggestions for books you think need a summary? Contact me

A View From The Mid-

Atlantic - Blog
All the summaries are made with my brain.

Contact ."# A No Al was employed at any stage.
%} Click on the thumbnail to jump to the summary. Books
% o[\B
: AR 220\8 01

listed in alphabetical order by title.
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From this morning!

lo

ROSENSHINE'S
PRINCIPLES IN ACTION

LAl | Vo5

1 Sherrington

Mo, Dy

s

P

o dihee Senes ed. Ton Shieconghon fueveney ey Homes Regoakls Eaelrmnmrpinmm mboaiio

ey
BoaraNew's
recpe
(R ALY
3 =3

FACCT T
(IR T
EL IR

Lo ariey
Pl
wrracom | M

A powors

S APt Pkt b o L A O A, YT
PAAE Al ru e e e anscg NES L e n e e e
O Lk sy B ome, mmaldl o Loy e e

P armarh »

vl Jas v e Seated oo v v

B A LI A e S B L DR ey

T Omeitercpeats o IOV guad o go e o pler ai gt
N L e e e e L N A s L)
BCCOMNCTINNA L S g e el Bepn R e
ST Bavieg sk Faariin et ana s gt
T clomedn pichee o Yo Cwe 0 el s een oy

pearine

prane a ey s o e prwrw woasdd

Be v
v leb il o Wy B
0w e S ey

o e woon mh s iery
S PN QAL e e
W T e s o e
e

Wt ¢ piel Aw

R T R SR Y P Sy
CE DY T R RS 2
LB Deas

-

T R )

Fhaw e WORA TSN et
e heicembeyg

LA T2 Al

sk oSoche ne e temg

LI T T T T N

PRt e e ey
O SOV LA M
Ve gl e

¢ wow comoe g wage. s rioe
FIOL PRINE e e woice
bele

PR A o

RO X P MR Bar g

O LI30W P OF LIAET DNLE g
LN SR L R S |

¥y TN AR

- - ..

el a Aow
el oo
N

Coobi wda o
Cogmbor ol
Ll i

wroEv L L BL LR LR P TR PR Sy Bl e )
Lab ey = DR T RILAT SR W SOV W (RN RWE T WS
fowis " e -0 DYpaelae BOPEN  Yeur 1 radd of rasary ) -
Lamiahil b grwn Ving bmw g b Liding i piiin LS ogeo o]
B e L e LY S T e
RENENC JEA T 0 W g T N
Matinn
o 2235 PN WA MY DM N MW e Y
Toabop D7, po Jaw lobvad vlemi 3 rmmop I by by
TR PN Bomtaarmils wde 10 3 ¢ vl Dbl e min, !
Ny ST o choeads A0 S buzerptil et
Fowmr SOCIITC QINITSME] & LTATED VL0 ES0M B0 B K WY
wiax CONIERAkRN L L it an Tl Lt et L Gl A
R e eae Awdeg
M s B hra M G Rari e A et
FE AT e EROMOA T N O M DO
S Ur Py g ¢ SRR ¢ 0] I T 20,3y s e o
e L L
gt o aDIT 0 NN mn TS s T IS M N N L e
T iy e wWoawn
el " A O R R, S N

SPEPHAF BITGON A% N COVMpB P B W AT,

TR AT ORI A T TR

SRR CTeRNERY. T i U DNOM i
e N e AV T P

L S L PR S R b
T N
B L e L N e e
=t Gy o
R N ek e e ey e 8w v ek
NIME -~ o qowd 2R 2o e r, e
L N R PR e R LN
e AenN Raan o e o e o slapu S woee e o) e
ol pamy resevy ke el R S

LR R L R R NN S T

Ll LR L S R

o 0o od e e p ety e b
arncme,

4 BN 1 TR g
R e
T A0V SOOI MR T
o — g
.
B e B T

N Smass Ssases At abe s W

LR R




The first one...

How Learning Happens 2™ Ed (by Paul A. Kirschner and Carl Hendrick) — Planning Summary

the domain. Start lesson sequence with ‘epitome’ of topic/task

- 20. Activities that give | are mathemagenic, will ‘make the horse drink’_ Learning involves | Don't assume they will
'ﬁ? birth to leaning... | obiect orientation, selection, transiation, processing INSIDE the drink’ because you led
leamer — we have to get conditions right 5o they DO something | them there.
: inside
- 21. Zoom out to zoom | Elaboration theory say students Don't give di
Lo chunle without ig

Sequence: simple-complex, general-detailed,

picture, or vice versa.

22 Wrw discovery

# SE way to discover

Human cognitive architecture has possibilities AND mitations, LTM
is (virtually)] infinite, ‘discovery’ can overload WM. Learning is a
change to LTM. Use explicit instruction that takes architecture into
account

Don't use minimally
guided instruction with
novices.

@ [24. Assessment for not
of learning

Research says assessment of progress must inform you and student
on what to do next. teaching’.

Don't just do summative

things
23. Direct instruction ited) steps/detailed Don't assume ‘learner-
¥ = (Rosenshine, who | instructi s + check for ing/ SLOPfthink aloud, | centred” is better.
g - says.) model steps + worked out solutions/ask them to explain/provide | Don't conflate DI with
g - feedback + correcti © practice lecturing.

Give back some work with comments onr.-,'use rubrics, peers,

Don't always grade.

interleaved practice

[=0) 5. Feed up, feedback, | Getting them to act on feedback is key. Feedback Don't say
&9‘. feedforward corrective {righ firective {how to do it; reteach)/epi of 'be funnier’ fpraise the
{think about how to do it better); Ss should work harder than you. | student not the work.
26. Learning Students don't know how to study well, they forget (Ebbinghaus). | Don't assume they know
= techniques that High impact: practice testing/distributed practice how to lsam.
= really work Med impact: elaborative interrogation/self-explanation/ Don't assume you do!

27. Why contextis
everything

Students learn from observing others, leaming is not context-free.
Prior knowledge is a bigger factor to learning than age.

Carefully sequenced explicit modelling better than getting them to
work it out. Novices need modeliing that is complete.

Don't ignore social
learning [role play, peer
‘teaching).

Don't use age as a gauge.

28. The culture of

Cognitive apprenticeship is Useful structure — teacher as fole model.

Contexualise tasks to help integrate knowledge;/skills. Practic

Don't think you can
teach generic skills.

£

8 learning

£ part-tasks first. Discussion can produce shared language of leaming,

E’ 29 Making things 4 dimensions of apprenticeship: content, method, sequence, Don't assume they know

E visible sociology. Explicitly e~ | what you

i think aloud. Put tasks mmnenucmmem/mumme situations.

30. lttakes a Teachers need communities of practice = people coming together. | Dor't have hard or

community to save | Build one to shar and (belonging | protected boundaries
5100 million means engagement, imagination, and alignment). around your community.

31. Did you hear the ane
about the kinaesthetic

Digital natives and leaming styles do NOT exist.
Teach how to find reliable and valid information online, and how to

Don't ask them how they
learn best - they don't

34. The ten deadly sins

1. The leamning pyramid is not correct
Learning styles are not correct
Young people are not digital natives
Children/people can't multitask
You can'tjust Google it

problems

noe e

6. You don't leamn to solve problems by solving

leamner... 7 navigate the problem space. know.
32. Activities that give | ...are mathemathantic. What works for some can be counter- Don't assume everything
P kill learning . productive for others (expertise reversal effect) - beginners need | works for everyone —
! much guidance, more experienced leamers don't .. first do no harm. | check first.
z 33. The medium is 5 no the mediurm but the instructional method that influences | Don't fall prey to the
H NOT the message Select the most dium — lessismore | hypes around
i Just because they are engaged doesn't mean they are laarning. (multijmedia
&)

7. Discovery leaming is not the best way to leam
8 Motivation does not lead to learming

9. Gritisn't different from perseverance

10. Schools don't kill creativity

What ‘What to know and what to do . and not do
f@“ﬁ 1. Working memery | Working memory [WM] is limited, and more like 4 than 7 can be Don't overload WM
W‘;Eg recalled - don't overload BUT struggle can be goed. . Chunking AND [the challenge)...
— REALLY helps. Use {unlimited) long term memory (LTM). Don't make it too simple
2. Opening the black | Working memory is dynamic and we have at least 5 WM stores. Don't distract with
H w box Cognitive overioad negatively affects performance — avoid by seductive details (e 2.
2 - i i photos of cats).
& 3. Anyes, | remember | Episedic memory (EM) storage (your 21% birthday) can change, Don't use gimmicks
8 it well semantic memory (SM) storage (s.z. fimes tabies) not so much. | (Swiss rolls in maths] -

-E Get THEM to link to episodic with semantic for a stronger they will remember the
= T memory/use dual cos o capitalize on EM. event, not the content.
E @ 4. “What you know, Everyone has a bunch of schemas {ways info is organised). New Don't assume they will
H] you know” information is evaluated against them, schemas adapt remember exactly - no

g Talk about ‘remembering’ not 'memaories’. one does.
5_ Do you know what | Metacognition (thinking about thinking) is not fairy dust - you can | Don't teach itas a
@ you know? ‘teach it; you can get better at it. We can model it: planning/ ‘generic’ skill - link to
- Metacognition strategy choice, monitoring, evaluation. domain knowledzge.
6.AnoviceisNOTa | Children are NOT small adults. They see the world differently. Don't ask them to do
iN little expert Things that work for experts DON'T work for novices and vice versa, | things only experts do.
so don't mix them up. Beware the curse of knowledge.

% 7.Take a (COENItive) | You don't learn piano using Rach 2 - break it down. Solving a Don't teach 3 complex
H ol load off me problem is NOT the same as learning how to solve a problem system using complex
H Teach steps separately. Heed humzn cognitive architecture. systems.

} 8. Dancing in the dark | Skilled = turning declarative into procedural knowledge Don't engage in

‘ jovices use (e.g. wrial and ds), nesd i
2 help to move to expert problem solving (backwards ). | solving too soon.
E 05 9. An evolutionary We easily learn things we need for survival (bio primary) BUT Don't use too many

- view of learning reading, writing, stience._. [bio secondzry) need effort (rell the: gimmicks/novelties to
H Help S5 manag , use bio primary to motivate [carefully). | appeal to bio primary.
T 10. One picture and @ | There are two cooperating memory systems: verbal/non-verbal | Don't use unnecessary

thousand words Maost efficient 1o use both 50 2.g. integrate text into disgrams or | images/read PowerPoint
alk around your diagrams. Use LOTS of examples for abstract slides.
concepts.

11. Whatyouknow | Prior knowledge is key - be clear about what is needed, reteach it if | Don't assume they know
detarmines what | necessary, give them a framework to work from it, don't use what you
you learn Go from general concepts to specific - do comparisons old to new. | know as the start point.

12. Independent Independent learning is NOT 2 good way for 3 novice to become an | Don't say 'do your best’,
leamers independent learner. Make sure they have don't

£ knowledze ig/talking helps them learn self.rezul i
E 13. Beliefs about “Encity theory of inteligence = fixed, related to performance goals. | Dor't use ‘smart’to refer

- i i & can ‘theory learning/ mastery goals —set up | to Ss, don't go on about

k affect intelligence | mastery through cm\leng&,ulkabomeﬂnn producing gains. grades.

b . thinking makes it | Setf-efficacy [belief in one’s ability to do a task] is key—isboosted | Don’t use nebulous.

% so by early success, 5o give them that; success begets motivation. language or encourage
£ Teacher lieviate anxiety. Talk abour that. mutual
] 15. Perception of What you attribute your achievement to is more important than | Don't atrribute success
a achievement is the | achievement. Your perceived locus, stability, controlizbilityisas | to things outside their

key significant as actual. Point out things THEY control. control/praise too much.

16. Where are we Students can be mastery oriented or performance criented, both | Don't use performance
going and how do | can work, and happen at the same time. Fear of failure inhibits both | to assess mastery (o tell
we pet there? Show Ss that mistakes are OK. them they're the same).

17. Why scaffolding is | . because it's about how the problem appears to them, not you. | Don't think they see it

w0 not as easy as it Help them see the difference by talking out loud. Help them build | like you see it.

£ Jooks... low level skills + increase difficulty, reduce scaffolding,

E 18. The holy grail 1:1 tutoring is 2-sigma better than classes for average students. Don't use ‘hands-up”

- Can't tutor but can: use advance/knowledge organizers (KOs) at the | Don't give out KOs at the

b start, summaries a3t the end. With mastery learning all can achieve. |end.

E 15, Problem solving | Students’ internal conceptualizations of a problem (problem space) | Don't call it ‘Drill and

is different to ours. Teach how to selectively search problem space, |Kill Don't keep your
break it down, know where to start. Practice [with variety is GOOD. | mental models secret

35. Lethal mutations —
AVOID ALL of these:

Lethal mutations
D

1. Rosenshine > checklist of must-dos | 7.
2. Desirable difficulties % making them 8
fail 9.

£y

Interleaving — rotating subjects

Cognitive load = striving to minimize load
Zone of proximal development — group work
Retrieval practice - every lesson 10. Self determination theory < give autonomy
‘Constructivism as philosophy & use as | 11. Success begets motivation not vice versa

pedagozy 12. Kolb Experiential Learning Theory  learning

o

Biologically primary = instruction isn't
ed

™

Dual coding ¥ illustrations for their
own sake

make a right.

es
need 13. Flipping classrooms 3 wrongs do/don’t

Made by Helen Reynolds, @helenrey

Graphics courtesy of https:/{thenounproject.com/

A David Fulton

HOW LEARNING HAPPENS
Seminal Works in Educational
Psychology and What They

Mean in Practice

1 SECOND EDITION
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Series edited by InnerDrive's
Bradley Busch & Edward Watson

Scaffolding Effect

Supporting All Students to Succeed

Rachel Ball and Alex Fairlamb

The Teacher CPD

‘ Academy series

A David Fulton Bock

The 5c; ing Effect:

Teacher CPD Academy - Planning Summary by Helen

to Succeed [2025) by Rachel Ball, Alex Fairlamb

p
Fﬁ”l&

Content Do This
Introduction: Everything context/student |S) specific, should be response to assessment (= Cannat ‘pick up and go* as comtext [5, class,
of learning, plan for AND acpt in caffold (5F) is permanent, subject] determines stratezy

snouwldn't be Ishour intensive.

1 Difterentiation, adaptive t=aching and scaffclding: Differentintion of: learning out-

oet all to get there via

® Plan for the top, su

comes/stretch or extension questions [g] < exp
NOT o&. What To Do (WED: 1. Teach to the Top (sdopt mindset, watch your langusge,
o target prades, have cnalienging curriculum)) 2. Adaptive Tesching [anticipate barriess,
e AL, unuptm tne mm:nt. SF can be moceling/vocaty mmmpu‘uve

pies/puided p ) 3. Wy s 5% ara gy
work, navi ] T
Uniersanding et (sl AND requent CTU needea)

=5 4 Cheskfor

[AL]

* Any low expectations will limit 53
= stop saying ‘low/nigh ohilty

* Our job ta disrugt the befl curve’
® 5Fis mare than just a warksheet
. need acdith

that SF can't pravide

2 Scafolding of retrieval practice [RP), verbal prampts: ey pnm:plei af learning:

= CLT - clear, succinct explanetions/ chunking of

Modei of memary [Willing| mary [WH}/lang-term memary
[LTM|forgesting, Cagnitive iost theary [CLT) = limits ta WM, develap schema by
penerstive processes e link to prior knawledge (PK], make meaning, WED: Retrizval:

* Offand WM ta written materials helps
* Mezmaries are recrested when you try to recall,

ing effect ) 1. Tesk arder: go easy < hard. 2. Hints: after
time 3. Model/guide: live model, p

pramgts: trigger cognition | L 5o (K1) gnitian |

» Testing reaily neips learning
» Wait times are longer than you think
= RP can be SF like anytring else

3 scafolding through modeling: = learning through observation/applicabie in all
subfects. Models can be: physical [=.. paragraph], conceptus! [e . particle model in
science], us thinking out loud (&g, live solving = problem]. WD: 1 Warked examples:
with FAME: Fading/Alternating (you do//they do]/acdd Mistskes/ you Expiain,
comparative modelling (2 e.g.5 which is biest) 2. Live modelling: making our invisibie
thought processes visisie = VERY helpful, you can ask gs = interactive

3. Student models: Use student work instend, Ehay talk abaut thair thinking

4.1, We, You prepared, live modeling, indep. practice/needs caneful planning.

= Show them what igaod" Ioaks fice
= Mazke your thinking viziole really helps

= et » visualizer/document camera

= Care they don't copy fve modelling

= Watch cut for 5 work you can show

= Mave them from navice - expert

= Elicit what they know)don’t over-model or be

owerly

4 ScaMfolging of explanations [exp[: WED: 1. Chunking: cane nat ta overioad WM, chnk
tne {exp F imes) 2. Analogies
[Bewer]: hetp ir PK fsource], target may not map
exactly to source. 3. Pre-teaching af wara: Uniack Tier 2/3 worcs
igley]. Frayer model 4. Vissal scatfois: dusl
Dnrl'lﬁ{ptctur:i—km'mm urspcmenL Elupm: organizers (50} (e.g- fishbone/
wmi‘ﬂwcnuu] 55 explain use. 3. Storytelling: shnes *psycholagically privileged’,
eazier interesting, from leaming,

« All new info needs chunking
{euplanasions/viceas/ text._ 2%

Check the analagy will mep well

B3 na harm with the anaiogy!

Maore effective to use dual cading

Select graphic arganizer to achieve n particular
purpase

= Choose stories with care re_ attention

5 sc,unnmmg and reading [rdg): We are ALL Ts of [iteracy = passport for 5 success.

« Meny s ll—lshmalminsup many yesrs

T knaw what (ward banks) but ¥ use
r:unem’mium’spnm needs mageling, tell S5 ‘why® - prospect of success 3
motivation. [Phanics = specialized, interventions = local -#nat in book ] WED: 1. Get
catn: g ages additional testing —individual barriers. 2. T-ied modelied rdg: T reads,
shaws enjay modets yprosody, show

purpeseful annatation, goal = fluent <}strategic. 3. Reciprocl rdg: 55

Below

® Literscy is fteita S for curicuom & damsin X

= 5z can leam to love resding by watching others
tave reading

= Tench 55 recipracal reaing toolkit 5o they can

predict what will happen, =ppiy FK, identify new vocah, clarify mesning, summarize, ask
5.2, Wihote class rog; ricky, betier read to pariner, a5k . 3. Repesied 1oy T magels
re-reading S fluency. 6. Paired rdg: low-stakes, peerl!:ﬂ-nno:

=pply i
= Pisn pained resding carefully — s2e book for
strategies, ditto indep rog

listening, 7. Indep. silent rdg: spply P
incrense time, encourage reading at home. H Exam gs: Munnerfnd

summarize/salve [RUSS], n . applies

 Talk to pi
incrense indep rdg at home:
# Encwing RUSS recuces stress

ps an rdg to

&2 Scaltoiding 2nd writing: Sarrier: writing s hard work. Needs executive functian

wion [ of tapi ) + transcription
rmm’s ). wtn: unmen:l P '.‘ ] getta crukaf g ), plan
[fink PK to crus, structure ft], orat model, use metacognition, teach word/ nemnnd
pargrRpn vl ki, single pi DARE
with strang i Ir'm'ns frames],

r:vlse.’edlk |model mem’mmm use peer review £ T feedback]

 Wiriting iz tiring due to cogritive effart

# Teach structures and systems S can apply in all
writing

= Card sorts/GOs etc. help with planning drafting
-zee p.128-133

® Elevate writing strategies p. 137-161

Plzn remaval of writing SF over time




What will | talk about?

N O N\
The Most The Books I've HOW my
Important Ideas Used Most » Teaching has
Changed
2N )
... with practical ideas!
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ldeas on your whiteboard!



1. The Most Common/Important Ideas

a. A model of memory

120\
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1a. A model of memory

Daniel Willingham’s memory model Shiffrin/Atkinson modal model
(Why Don’t Students Like School, 2009) (1968)

IIIIIIIIIIIIIIIIIIIIII
‘‘‘‘‘‘‘‘‘‘‘‘‘‘

. LONGTERM

‘e, MEMORY
ENVIRONMENT 1. AV
=" [ ] [ ] 1o
. 291 2 5 \ S
: o o fg,)‘ /8

o —————— = — )

’/
-

FORGOTTEN

* sensory register

e short-term store, also called
working memory or short-term
memory

* |long-term store, where
information is held indefinitely.

l#”‘@."
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1la. A model of memory

Efrat Furst’s schema diagram

Long-term memory

Model of memory representation in long-term memory store

€

\,

\,

\

v

Before Learning

A A A

Presentation Practice

New Concept

Explanation

Understanding

researchAED
St Louis



1. The Most Common/Important Ideas

a. A model of memory
b. Retrieval practice/the testing effect

1A /Aln

research& ED
St Louis



1b. Retrieval practice/testing effect

e Retrieval practice... pulling it out of your memory helps you learn
e Spaced practice... leave gaps so there is...

... forgetting

MEMTRY M .T
LONGTERM " !
MEMORY &
ENVIRONMENT ' * ‘\?,g i
am ‘1,.,,:
. .91 £ 5!
* e o D /2
° L ] . ° e © -~ \\ ’°§. 1
o o e ATETON :
e o L) :
[ ] * o 1
° e ® PY 1
L J P * L \\ :
L ] ~
et Y
L ..o

FORCOTTEN

12 m.n

research& ED
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1b. Retrieval practice/testing effect

* Ebbinghaus (1885!) * Roediger, H.L,, Ill, & e Adesope O, Trevisan, D
Karpicke, J.D. (2006) - & Sundararajan, N,
the testing effect (2017) — looked at 118
saring studies
® 1Ist 4th 6th 8th repetition

oo _
w 40_
o
| m_ 4:\/{74
Time in Days
o T T

% of memorization
3
3
N
)]
/

ad -1.00 J L |
Image: https://www.taalhammer.com/the-forgetting- Unbiased Effect Size (Hedges' g)
curve-hermann-ebbinghaus/




1. The Most Common/Important Ideas

a. A model of memory
b. Retrieval practice/the testing effect
c. Cognitive load theory

1A /A\.n
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St Louis



1c. Cognitive Load Theory

Working memory is limited:

... depends on number of elements and their interactivity

... can’t be increased (by any reliable means that we know)
... we can mitigate this by offloading and using LTM

L=
""""""""""" !
. LONGTERM !
s  MEMORY o !
ENVIRONMENT 1, g
] ] é’"' 1p!
r. .1 < g
] L] .. ¢ ® O)"\ ,’§ :
o @) o ATENTION M
o:o : ...: i l:”@l"
° L] \\‘ 1
e® o o 4 '
L. . .o =] FORGOTTEN research & ED
St Louis




1c. Cognitive Load Theory

How long does it take for you to say
1. the alphabet?

2. the numbers 1 -267?

3. Al,B2..7267

1A /Aln

research& ED
St Louis



On your whiteboard...

* What was the name of this section of the presentation?
* What were the three ideas?

Y
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1. Most Important Ideas —the resources

* Daniel Willingham: http://www.danielwillingham.com/articles.html

* Efrat Furst (schema diagram): https://sites.google.com/view/efratfurst/home

* Lovell, O. (2020). Sweller's cognitive load theory in action. John Catt Educational

e Jones, K. (2021). Wiliam and Leahy’s Five Formative Assessment Strategies in Action. John Catt
Educational.

* Jones, K. (2020). Retrieval practice: Resources and research for every classroom. John Catt Educational.

E - —

DANIEL T,

WILLINGHAM s

WHY DON'T F|\4£."F‘(u>;ll;};’lv5 gg}%!ﬁ\éél ‘ ‘;\ Oiver Lovel :
Y ENT STRATEGIES | sonLers '

S T U D E N T S ASSESSTN ACTION Research & Resources . COGN"NE\'.OAD THEORY g
t i& ) for every classroom ) IN ACTION -

' ‘i
.\o o'. .=

SCHOOL?

ECOND FDITT — |
m ¥ - R a ~ fa

o'.'.\o

KATE JONES " resear Ch k E D
St Louis



http://www.danielwillingham.com/articles.html
https://sites.google.com/view/efratfurst/home

What will | talk about?

N )
The Most The Books I've HOW my
Important Ideas Used Most » Teaching has
Changed
2N /
... With practical ideas!
,,mlul:,@,lﬂ.ﬂ_
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ldeas on your whiteboard!



2. The books I've used most

a. Learning Begins by Andrew Watson Learning’
Begins

THE SCIENCE OF
WORKING MEMORY AND ATTENTION
FOR THE CLASSROOM TEACHER

ANDREW C. WATSON l‘-é_M'|

research& ED
St Louis



2. The books I've used most

Learning Begins by Andrew Watson
* Anticipate... think about it from their point of view
e Adopt... a ‘working memory perspective’

* Adapt... to avoid ‘catastrophic failure’

Learning
Begins

l/' L .
L5
LA
< —C A
Fx )
\ T
[ (2 J)
<
&
THE SCIENCE OF
WORKING MEMORY AND ATTENTION
FOR THE ASSROOM TEACHER

12/a0\as
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Learning
Begins
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WORKING MEMORY AND ATTENTION
FOR THE CLASSROOM TEACHER

Edited by John Tomsett

2. The books I've used most

a. Learning Begins by Andrew Watson

b. Cognitive Apprenticeship In Action by John Tomsett

COGNITIVE

APPRENTICESHIP
INACTION

120\

research & ED
St Louis



2. The books I've used most

Cognitive Apprenticeship In Action by John Tomsett
... IS @about cognitive architecture
... means making thinking visible

... zooming in and out

Edited by John Tomsett

COGNITIVE

APPRENTICESHIP
INACTION
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2. The books I've used most

d.

Learning Begins by Andrew Watson

b. Cognitive Apprenticeship In Action by John Tomsett

C.

Embedded Formative Assessment by Dylan Wiliam

Learmng R b o Tk
Begins

APPRENTICESHIP

IN ACTION formative
ossessmen’r

ANDREW C. WATSON
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2. The books I've used most

Embedded Formative Assessment by Dylan Wiliam
* Dylan Wiliam and Paul Black defined the term

 What is not... a worksheet, a test, anything before
the ‘big’ assessment

e What it is... what a teacher does to elicit data to
inform the next steps in instruction, and change it

up!

formative
ossessmen’r
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... and if you want to know how to read the
research...

e THE
| GOLDILOCKS

P N '
\;'/:";}J TO EVALUATE BRAIN-BASED
TEACHING ADVICE

/ ANDREW C. WATSON




On your whiteboard...

* What was the name of the first section?
* It named 3 things... what were they?

* What was the last section called?

* It named 3 things... what were they?

12/a0\as
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What will | talk about?

N )
The Most The Books I've HOW my
Important Ideas Used Most » Teaching has
Changed
2N /
... with practical ideas!
Jhafal\men
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3. How my teaching has changed

a. Before teaching a class...

.,,nu;@l-n
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3. How my teaching has changed

wwwwwwwwwwwwwwwww
uuuuuuuuuuu

Before we start the course: o lncTERM

MEMORY o

* | teach them about learning, memory and meaning
making, i.e.Daniel Willingham’s memory model,
Efrat Furst’s schema diagram

* There’s a video on my website:

How do we learn*?

researchLED
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3. How my teaching has changed

My students said (when asked what | should tell other teachers)
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3. How my teaching has changed

a. Before teaching a class...
b. While teaching a class...

,.I&:@ln
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3. How my teaching has changed

During lessons | make sure |
* Use explicit Instruction: chunk it, explain, practice

e Use check for understanding: use that data to inform decisions in real
time/for planning

lé'@lrl
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3. How my teaching has changed

| liberally use

* A document camera: to talk it through in real time, make my thinking visible

* Mini-whiteboards: what do they know/brain dump, think/pair/share

e Guided ramped practice: comparative judgement, moving from concrete —>abstract,
familiar - unfamiliar

* Elaboration: turn/talk feedback, self-elaboration

and

* Remember working memory limitations so max out use of WM by removing

distractions u:-@ln
* Remember novices are not little experts research & ED

St Louis



3. How my teaching has changed

* Retrieval practice = weekly review quizzes

e Low stakes — ALL can be corrected for 100%

e Questions that:

e are spaced: last lesson, last week, a long time ago
» get progressively harder/more abstract/unfamiliar contexts/connecting

topics...

e

i .

SHOP

+0
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3. How my teaching has changed

a. Before teaching a class...
b. While teaching a class...
c. After teaching a class...
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3. How my teaching has changed

* Independent practice — SLOP! (Shed Loads Of Practice)
* They have the answers, grade it, reflect on it...

e Write a paragraph

l-f”@l"
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3. How my teaching has changed

STy menu iy SALCHNal U e SySTeRl and the armows going out are supposed to be work
l w done by the system on something external, b

t when energy e):g the system due to air
resistance or sound, it doesn’t seem right to pt ‘work done on J ' istance;” for example.
Otherwise, though, | feel confident with the LOL ‘diagrams and they make a lot

visually understanding energy! | was capable of com
have one question-how you know whether

Finally, | did the AP questions. The Atwood

of sense in
pleting the Gravity Assessment SLOP but

gravitydogspositiveornegatgvewquonanobject?

question was great review becalise | could tell that if
| didn’t practice that skill for only a little longer it would have started to slip from my memory.
erfect timing! | think | did the Conical Pendulum question correctly, but |

am not certain as
always a bit more difficult for me than using numbers, and knowing whatto
substitute can sometimes beﬁé?yf'ﬁbufe out. (I will see next week!) Overall, this SLOP was y
~ very good for review and to help me figure out what questions/uncertainties | have! "
Hyr _ 3 \a/ r { ; ! )
BT,

\ | " ( | b
% ! ] ' .“ ; | } l . lt‘ £ b o
L] ‘ / ‘ ! "' ;i , " a ‘ "f - * lv ‘ },: ’ { j 1' j ,’ ¢ N’ g i =-
o . ,1 ' _' . ! ! f
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On your whiteboard...

* What is your biggest takeaway from this session?

1 /\ln
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What will | talk about?

N O N\
The Most The Books I've HOW my
Important Ideas Used Most » Teaching has
Changed
2N )
... with practical ideas!
..,.,I-l:@lﬂ
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Useful lenses to shape our thinking

e To ‘see it like | see it’ is why we are here

e The ‘curse of the expert’ is a real thing

e Novices are not little experts; they learn differently.

e Working memory is limited; load it wisely

e Learninginvolves a change to a learner’s long-term memory

e Having a model of memory and learning (Willingham) is
extremely helpful if you are trying to learn anything as it
helps you choose strategies that are likely to work well.

1l /\lm
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Another useful model:

Best available , Context - system,
evidencefrom setting, group,
research 3 individual
Evidence-
informed
practice

Teacher experience,
expertise and
professional judgement

https://my.chartered.college/impact_article/addressing-the-
challenges-of-using-evidence-in-education/

research & ED
St Louis



My summaries!

1. Here is a reading list of 79 books about

cognitive science and its application

to the classroom.

It’s A Learning Curve

There is a summary below for anything

About highlighted in green.

For Students... ~

For Teachers... - 2. Here are my summaries of a selection of these books.
For each book there is
For Parents... - * a pdf of my summary
* 3 pdf of a summary with a blank column for your use as part of professional
How Do We Learn?
development.
Why Cognitive Science? * | would recommend that you read all of these books - they each have their own unique
take on the subject, all have which have enriched my teaching enormously.
Cogsci In The Classroom v ® |t's the interaction in making the summary that is important - please use the blank

i H ]
Cogsci Book Summaries columns!

| Do you have suggestions for books you think need a summary? Contact me

A View From The Mid-

Atlantic - Blog
All the summaries are made with my brain.

Contact ."# A No Al was employed at any stage.
%} Click on the thumbnail to jump to the summary. Books
% o[\B
: AR 220\8 01

listed in alphabetical order by title.
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Edited by John Tomsett

COLLINS ET AL'S

COGNITIVE
APPRENTICESHIP
IN ACTION

@vmnmnu:
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In Action Series, ed. Tom Sherrington, summary by Helen Reynolds @itsalearningeurve.education

Book/thecry Main points Do this
Ed ited by J O h n TO m S ett Rosenshine's = 10 Principles: Daily review, small steps, ask questions, provide models, .
Principles — provide practice, check for understanding, high success rate, scafiold
Ros=nshine difficult tasks, indep. Practices, weekly/monthly review
(1982) s 4 strands: 1 Sequencng concepts and modeSng — present materizl in
sma'l steps, pee clear/detailed instructions/explanations, think
CO L L | N S E T A S -'-'lJ'-hl?rf Tomi alowd model steps, mary exsmples, re-tesch when necessary 2
Sherrington, Juestioning — ask @ LOT of questions, get them to explain what they've
July, 2020 earned, checs response of ALL, provide systematic feedback and

with 3 review of previous

corrections, 3. Reviewing material - begi
Contribution: aarning, re-tesch i€ necessary, 4 aof practice — high level of
Direct

gractoe, guided at first, preg and monitor independerce practice
instruction [di)

Generative s Generative learning involees ‘making sense’ of our superience by testing
Learning - t aganst what we 3'ready know [constructing schema)

Fiarella & ® S0 = Zzlect, Organize, Integrate (Mayer's maodel of memiory) =
Mayer (2013]

senerating learning. but taking irto account cognitive load
I N ‘ I I O N Authors: Toe & | ".-1i5;'.1.-r Ms" = "m'.:l::!g't it olr and motvation, to promote self-efficaoy
ard independence/motivation

Mark Enser,
Oct 2020 = Usze 501 to structure 3l the strategies wieffect sizefe g 1

Teaching/D.77, get them to tesch others 1. Imagining/0.65, actively try to
Contribution: make 2 ment! model 3. Mapping/ 0LEZ, use half-fifed in maps, 3. Sel*-
Generative testng/0LBE, make flash cards, SLOP 3. Seff-explain ng/0.61, sef-Socratic
l=arning questioning &. Enacting/ 0.51, concrete models to helo concrete-zbstrac:
concEpt 7. Summarising/0.5, Cornell notes B, Drawing/ 0.4, turn text into

drawings

= Mzke sure they have the reguisite background knowledge to implement
the strategies to svoid misconcegtions

= |[from my reading of original F &M) notice the Boundary Condtons of

w study that is cited

Cognitive Load
Theory - John Willinghaim |

s the single mast importent thing for teachars to know — Daniel

Sweller (1988) | » Maximize learning: reduce extraneous load, optimize intrinsic load
s Purpese of instruction is to increase knowledze in long-term memory
Author: Oliver | & Think about cogritive losd (CL) in terms of

Lowedl, Ocz o Arghjecture —environment = unlimited external store of info, LTW =
2020 urlimited nternal store, W is limited, new info takes lots of WK

o Bglgsy — bio primary = speaking, faces etc is sutomatic (can't be

Contribution: t=ught], bio seconds reading, math et is not (has o be mught),
Cognitive load o Latesorizztior — of load into intrinsc L, ICL [due to nature of task] -
theory reduce by keeping 25 simple 25 possible , axtraneous CL, ECL |not to do
with the task|, monitor W overicad due to both
o Domain: — domain-general skills = bio primary, domain-specific skills =

bio secondary, exp
dont have, socan't

have domain-specific knowledze that novices
amie strategies for novices a5 for experts,
everzal effect - nowvices need worked examales not problem
solvirg |or they're slowed down), experts need the opposite, can leam
with/from more ECL/more variation
o Elemeriz — elementinteractivity = source of CL assodiated with
elements = level of complesity of interactions
= Ir reducing ECL, redurdancy wil mean ECL jmore for experts than
naovices), use modzlity effect - brain usss paralled visualauditory
channels in parallel which helps WhA = duzl-coding when in LT

[ Ly
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RESEARCHED ST. LOUIS x MASTERY™ MOMENTUM MAP™ PILOT

Turn one idea from today into
practice

Fill out your half sheet.

L Jot down one idea that's sharpening your thinking and
why it matters in your classroom right now.

Join Mastery’s Momentum Map ™ pilot.
¥ Build a habit around one evidence-informed teaching
move that meets a need in your classroom right now.

Hear more at the end of the day!

|:l Scan to learn more and get further details at the closing
session.

© Mastery: The Intentional Educator™

Scan to learn more

MasteryEducator.com/pilot

Mastery™
THE INTENTIONAL EDUCATOR




Feel free to contact me!

e @helenrey on X

* helen.reynolds@itsalearningcurve.education

* Presentation and handout are here:

TSN researchED: presentations
&g@ and resources
E—J# Here you can find all the PowerPoints and resources from my researchED presentations and notes. Please feel
free to share (not for profit, and attribution would be appreciated!)

It's A Learning Curve

AAAAA ad Getting to Grips with the Research: Lessons from 38 Book Summaries
. 10 (and Counting! )
mm search ED
w From The M| St Louis Resources coming soon!
Atlantic - Blog
W We
gl Wi ow a why y
Why Cognitive Science?
B\ m

.. and thank you very much for listening!

l:r@lﬂ
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