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Voek med bagger og mgbler.
Nu skal vi have matematik

= Movement-based Mathematics:
Enjoyment and Engagement
without Compromising Learning
through the EASY Minds Program

http://www.ejmste.com/Movement-based-Mathematics-Enjoyment-and-Engagement-without-Compromising-Learning-through-the-
EASY-Minds-Program,63563,0,2.html




En enaktiv tilgang

Du kan ikke lcere at lcere | det abstrakte. Du skal lcere af lcere i
sammenhceng med at lcere noget konkret.

Traditionelle Enaktiv
=  Abstrakt = Konkref
= Omverden er derude = Omverden skabes aktivt
= Passiv modtager af input = Gensidig udvikling mellem individ
= Mental refleksion 2L Gl

= |ndre reprcesentation af verden = Teenkning-i-handiing




Hvorfor god Icering er individuelt tilpasset
men forudscetter en anden

En der betyder noget
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7 Y]
Handling | Teenkning
Perception| Bevidst

Sprog
Imagination

Ubevidst




Aktivitet
lagttagelse

Koncentration

Belgnning




Viden er skrgbelig

Bevidst lcering
(Deliberate practice)

AN




Loering med forstdelse

N&r man kan skifte perspektiv Fra konkret til abstrakt
= Man skal ikke lcere matematik, = Analogier
men gloeden ved af gere > Moo
matematik
= Emotioner
= |magination

Coming of age: a review of embodiment and the neuroscience of semantics. Meteyard, L. et al.
Cortex. 2012; 48: 788-804




Man skal ikke locere matematik, men
glceden ved at ggre matematik

Reading for pleasure

= Hvorfra kommer gloeden? = https://natlib.govt.nz/schools/rea
ding-
engagement/understanding-
reading-engagement/reading-
for-pleasure-a-door-to-success

= Hvordan evaluerer man gloceden



Glceden ved at leese

Perspektiver
= Hyvilken rolle spiller sproglig = " loesning for forngjelse var
udvikling for tilegnelse af vigtigere for barns kognitiv
matematiske fcerdigheder? udvikling mellem 10 og 16 ér end
deres forceldres
uddannelsesniveau.



https://natlib.govt.nz/schools/reading-engagement/understanding-reading-engagement/reading-for-pleasure-a-door-to-success

En, 1o, fre

= |fglge Piaget har bgrn ingen sans
for tal, far de er fire til fem ér.

= |ngen konservering for tal.

= Piagets teori har haft stor
indflydelse p& den vestlige
verdens uddannelsessystem.




Konservation

| Piagets teori — at tingene bevarer deres antal, voegt og masse ved
eventuelle forandringer

oo 0D DD

McGarrigle & Donaldson, 1974.




Gestik

At tcenke | bevoegelse
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Digital eller analog forarbbejdning

Kjeld Fredens: Kognition & Paedagogik, nr. 51, marts 2004

= Prisen pd en notesbog er fire gange prisen pd en blyant
= Blyanten koster 30 gre mindre end notesbogen

= Hvor meget koster én notesbog og én blyante




Digital eller analog forarbbejdning

Kjeld Fredens: Kognition & Paedagogik, nr. 51, marts 2004

= Prisen pd en notesbog er fire gange prisen pd en blyant

= Blyanten koster 30 gre mindre end notesbogen

= Hvor meget koster én notesbog og én blyante

= N =4B
= B=N-30;N=B+30
= B+30=4B

= 30=23B;B=10;N =40

30 ore




Tre vidensomrader

Boisot MH, MacMillan IC & Han KS: Explorations in Information Space.
Oxford University Press, 2007.

Kodet Abstrakt
symbolsk
viden
Narrativ
\jviden
Kropslig
viden
Ikke-kodet
Konkret Abstrakt
Konkret handling  Helhedstaenkning Kritisk teenkning

Enaktiv Ikonisk Symbolsk




Sa meget kan samfundet tjene, hvis
litteraturstuderende Niclas blev ingenigr.
Gevinsten ved aft flytte en humanist til en teknisk
uddannelse er lige s& stor som gevinsten ved at fd
en ufaglcert ung til at tage en uddannelse.

JP 1.2.18.




Om at kunne skue tillbage

Hvorndr begynder den
abstrakte toenkning?




= Fingerfcerdighed

= Kincestesi

= Rumlige (spatielle) fcerdigheder
= Mental simulering

= Rotation

= |magination




A Mathematical
Tapestry

Demonstrating the Beautiful N
Unity of Mathematics o
z‘\) \

; w L“
/»\/ Peter Hilton and

Jean Pedersen
Illustrated by Sylvie Donmoyer
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Kroppen vil ud | verden

Spatielle fcerdigheder

Ay

MAN ON HORSE

&

RABBIT

D

CAT

SAILBOAT




STEM

Science,Technology, Engineering and mathemaitics

Rumlig perception Rumlig refleksion
= Kroppens indre rum = Bevidstggrelse af "tavs viden”

= Kroppens ncere rum

= Rum for navigation

DeSutter & Stieff (2017) Teaching students to think spatfially through embodied action. Cognitive Research: Principles and Implications,
2:22 (Open Access)




TOSA (Test of Spatial Assembly)

2D 3D
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e —
SPATIAL
REASONING
TESTS

Jhe games

Occupational Therapists




Monument og
mindcraft
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Hand og mental udvikling

Genbrugshypotesen

* Tal opstar i fingeromradet i parietale
cortex.

Andres, M. (2012) Common substrate for mental arithmetic and finger
representation in the parietal cortex. Neuroimage 62, 1520-28.



Number
Representation

Finger

Representation Cognitive Use

Shared

Working 2 Working

Working 4 Working 5

The relation between finger gnosis and mathematical ability: why redeployment of
neural circuits best explains the finding. Front. Psychol., 05 December 2013 |
https://doi.org/10.3389/fpsyg.2013.00877



Tools of MIind

hitp://toolsofthemind.org/

Focusing on Executive Functions in

; Kindergarten Leads to Lasfing
TOOIS//the Mlnd Academic Improvements, Finds
M Gk i Excann Research by Clancy Blair and C.
Cybele Raver (2014)

https://steinhardt.nyu.edu/site/ataglance/2014
/12/tools-of-the-mind-blair-raver.ntml




De eksekutive funktioner

= Qverordnede funktioner

» e Roesonnement
- e Problemigsning

e Planlcegning

» Kernefcerdigheder

e Hoemning (inhibition)
- e Arbejdshukommelse
- e Mental fleksibilitet




Kunstens otte gode vaner
Hvad kan man sd scerligt lcere i en
mdlrettet kunstnerisk uddannelse?

= Udvikle et h&ndvcerk

= Engagement og vedholdenhed
= Forestillingsevne

= Udtryk

= Observation

» Refleksion

= QOverskride grcenser og undersgge T
A% ELLEN WINNER
SHIRLEY VEENEMA

'’
@; KIMBERLY M. SHERIDAN
A

» Forstd en kunstverden

WV
&

Hetland, L., Winner, E., Veenema, S. & Sheridan, K.M. (2013) Studio Thinking 2. The real benefit of visual arts education. New York:
teachers College, Columbia University Press.




James Catterall (2009)

Doing WELL

and Doing 600D

Doing ART

/@f

James S. Catterall

Youth who have substantial engagements
with the arts are more likely to: [
Go to college Get good grades in college Get a degree
40.4% vs. 26.5% 31.4% vs. 20.2% 84% vs. 45.8%

“They are more likely to do volunteer work, register to vote and hold a full-time job,
and they are less likely to require public assistance or food stamps.”

James §S. Catterall, “Doing Well and Doing Good by Doing Art® 2009



