


Topic

Today’s Schedule Part 1:

Basics of neuro-didactics
How do we learn?

09:00 — 10:30

10:30 — 10:45

Part 3: Constructing Language Actively

10:45— 12.30 Practical examples....

12:30 — 14:00

More practical examples how to apply the
principles in class...

Vocabulary...

15:30 — 15:45

e AT Applying the principles to your own classes




What do you
know already?

Principles of

brain-friendly

learning
What I know What I want to What I have
about this topic:  find out. learned




Findings in the

neuro-sciences
corroborate the
experiences and

theories of good
teachers. . __

Average Memory Retention Rates

Lecture - 5%‘;
Reading - 10%

Audio-Visuall=20%/

Demonstration - 30% |

W\ Erasmus

von Rotterdam

Practice by Doing - 75%

| jeach Others
Immediate Use of Learning - 90%




® Was Wwerde ich tyn um ein angstfreies, ”entspanntes Feld”
herzustellen?

die neyen Lerninhalte automatisieren?
as episodische Gedichtnis einbeziehen?
* Wie kann ich das Bildergedéchtnis €inbeziehen >

* Wie werde ich
* Wie kann chd

2: . .
'II‘)illf'tning the brain “ON”.

erte Verweng,
spiele authentische, Sprachverwendung
ich meinen Schiilerinnen Um natirliche Musterbijqy,
erméglichen?

® Wie kann ich auc
unterstiitzen»

h Peripheres Lernen yng unbewusstes Lernen

Beispiele fiir gehirngerechte Sprachlernaktivitéten finden Sie auf http://WWw.epep.at

rt 3: »
(P;instructing language




© MPI von Neurobiologie Meyer, in http://www.news-
medical.net/news/20140422/791/German.aspx
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The human brain consists of:

The Brain

about 100 billion neurons

About 100 trillion synapses

How does it work?

2 hemispheres connected by the Corpus
Callosum

www. BrainConnection.com
Y1990 Scienidic Laasning Cosporacian

http://www.ddas.vermont.gov/ddas-policies/policies-tbi/policies-tbi-documents/tbi-trng-modules-workbks/training-
module-1-brain-101




Brainstem Interbrain/ Midbrail*

(Reptilhirn) (Zwischenhirn)
The Brain , Thalamus,
Coordinates Hypothalamus,
unconscious Pituary gland (Hypophyse)
Parts processes:
eyemovement, pupil Drives and instincts
width, breathing... Blood pressure, hormones

Limbic System: *

« emotion center »
Amygdala, Hippocampus
Joy, Addiction, Fear...

Cortex
(GroBhirnrinde) *
4 lobes control movement,
perception and all higher
order processes

Brain Stem Cerebellum




The Cortex

Frontal lobe
Parietal lobe

Temporal lobe

Occipital lobe

@ Mayfield Clinic

SKILLED TACTILE SENSATION

GENERALIZED & COORDINATED MOVEMENTS
MOVEMENTS

STEREOGNOSIS

SENSORY
ACTIVATION COMBINATION

CREATIVE
THOUGHT

i \\ VISUAL
INTELLECT AL .

JUDGEMENT
REFLECTION

EMOTIONAL
REACTION

BODILY REACTION
MUSICAL

VISUAL MEMORIES

FEAR MEMORIES (SPEECH &

LATERAL SURFACE OF CEREBRUM SHOWING INTERPRETATION
AREAS OF FUNCTIONAL LOCALIZATION :2!;:&



http://dickinsonn.ism-online.org/files/2011/10/Neurons-in-the-brain-illustration-by-Rebecca-Lee-on-flickr.jpg

m@ .................................................................................................................................................

The development of synapse
connections from baby to adult

The
development
of the BRAIN
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Signal transmission in neural networks

1 neuron can build up to 10 000 synaptic
connections




Looking into the brain at

P ) 005/059



brain-at-work.mp4

http://www.extremetech.com/extreme/179223-the-first-real-time-non-invasive-imaging-of-neurons-forming-a-neural-network




A little
experiment...




Venus Botticelli

A little
experiment...




What do you see now?

R S 2

Ein kleines
Experiment...




1. Principle

New information is linked to
existing networks

Prior knowledge structures our
perception.

[y

General overview [ > details

................. i
4

http://www.extremetech.com/extreme/179223-the-first-real-time-non-invasive-imaging-of-neurons-forming-a-neural-network




Applying new
knowledge....

“Neural

networks are
knowledge”
(14

Zull, p.92

Learning =

Growth of
synapse
connections

Myelination of
axones




ond Principle

The brain stores different types of
information in different ways and
different places.

http://arbeitsblaetter.stangl-taller.at/ GEDAECHTNIS /ModelleSpeicher.shtml



Regular and
irregular
verbs: Do you
know the
rules?

Kennen Sie die Regel
fir die Bildung des
Partizip Perfekt im
Deutschen?

Konnen Sie die Regel
anwenden?

Procedural
knowledge

1 »
nde

haben




Part 2: Turning the brain “on”...



http://salzmanlab.neuroscience.columbia.edu/pic_limbic.jpg

Emotions are the key to the brain:

» Emotionale und soziale Aspekte des Lernens
spielen eine mindestens ebenso wichtige Rolle
fir das Schulgeschehen wie die intellektuell-
kognitiven. (Bauer 2006)

Emotions are the

to the brain

The limbic
system decides Thalamis B
whether ‘ 2z - . %;ﬁﬁ}?
information is & Z ' -
let in.




“I knew that perfectly well at home,
but now I cannot think of the right
answer...”

The Amygdala (Mandelkern) recognizes the input as threatening.
Sends an alarm signal to the Hypothalamus and the brain stem.
Adrenalin and other mn neurotransmitter are produced

Blood pressure and pulse frequency and muscle tonus rise

Fight/flight reflexes are prepared — higher order thinking is turned off.

This cycle can save lives (in the wild!!) but does it help in exams?




Amygdala-Adrenalin-Anxiety

Produces a cognitive style that facilitates
basic, automatic routines

’:)ut prevents free assomatlons and
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Fight flight reaction




Turning the
brain on...

Only if the signal is
perceived as
important/relevant
and if it is not
associated with

DANGER.




,

Personal —5

relevance Long-term learning only
happens in meaningful
contexts

« Importance is physical »
Acetvicholine

(James Zull, The Art of Changing the Brain)




Is this meaningful?




Yes, I did it!

Challenge and success facilitate learning and
motivate learners to take up the next challenge.

SPAPER. ARTICLE i

ACAGICAL ACCIDENT
d on A Huswy sLED )

A Hrmaiesd ezident l’ur,,uu‘{ Inv 1
Yol weckend A gop of Hoorie]

: de n.\ trip with sleds polld by BeslOS
”:“ £ the sleds aot "{l\ the way
One o 3

Sandea Ham

Thace: Consl o WePn called
Uis sled

The twe leodes of the grop
Wt they didnF {ind her.

ga’ hec J—-io sons  deaded Jo seacch

uad hecpbut becnos
[ her- T.Jln.y }Ju {o n ih e

seacched



http://epep.at/?page_id=496

FIP t§z Cha]]enge them! Trust them!

format
imagination -
“Cor. lexlearningis
enhanced by challenge and
inhibited by threat
associated with
helplessness. (Caine &

Caine 2000) -
B

Pblog to learn more about our favorite books.

101 130

Presen ted by
(%4 Anja & Sophia

ZIZO s CORNDER



http://www.readingiscool.xyz/
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www.gibsters.com

The Gibsters

What we think and what we
do

Search

RECENT POSTS

What exactly is the UNHCR?

HELP
You might be interested in
“Fashionrevolution.org” HOW TO WRITE A BLOG ENTRY
How to write a blog entry
My Life In Asia

Street Food

)

A
RECENT COMMENTS

Anna Maria on Life beyond
Earth. Does it exist?

Anna Maria on My Life In Asia
Elena on A Day in Dog Sports

Meli on How | learned to love
myself? Vegan Lifestyle

WHY YOU SHOULD STRETCH

Katrin on What a Catch,
Donnie! It's Fall Out Boy!

A DAY IN DOG SPORTS

HOW | LEARNED TO LOVE
MYSELF? VEGAN LIFESTYLE

|
CONTRIBUTORS ~ WHOWEARE...

MY PERSONAL EXPERIENCES IN
AN ARABIC COUNTRY

DO YOU KNOW WHERE YOUR
CLOTHES COME FROM?

http://www.cainelearning.com/wp-content/uploads/2013/08/Principles-Wheel.png


http://www.gibsters.com/
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.more examples of cool formats

Sweden
Land of Your Dreams:

An unbelievable 97% of Sweden is

Interactive Posters ,} Fovacer
unhabited! Instead, it is filled with

magnificent landscapes beyondkyourd

1 g wildest imagination. National parks an

Wlth glogSter“ . nature reserves cover a tenth of this

Aptger Z 1AL beautiful country. Come to this

dreamland to experience the dazzling

~lovestory between Sweden and it‘s,‘

nature! J
Itis watlng for you'

connects people; so they can arrange themselves
in small groups but also works for families or
already fixed travel-groups. Then we offer you a
unique trip, suitedto your needs. Our offer £ )
includes specially thesen hotels, national parks, P < What vou should take with
natufe reserves &fd more. Of course, every stay What ok B Since il “\’:e stawyzuwrealoia\lmyoi/xosio\jl
is'StStainablejggiiisipports the country and ﬂ b e = 2d be prepared to be missing a few things ° f"
nature! We also have many partner organisations this trip: that large chain hotels have (eg. towels) =
- Nature in all of its aspects "@ Also, be sure to bring weather-proof

to help you save money!
: - Interaction with local clothing so you-aren't limited in your
adventures!

Brlghton A ®
- & b SRk people
- Getting to know to culture Most importanly, you need to be excited
- Spending a few-dollars for this unbelievable experience ¥

‘\‘\\‘ 3 more on helping-our planet ),:
5 oF

2009 FreeBigPic



http://saraandrosa.edu.glogster.com/ecotourism-sweden
http://marenemi.edu.glogster.com/brighton-tourism?=favorites-glog-dsh

Humans are

: : Learning is facilitated by social
social anlmals

Interaction

7 ‘:"
»/’v\\‘
DO
R:12AH)

———
e ——

Mutual 1ation :
utual appreciati Christmas

Peer learning

salad .
Exchange of work on animals

Moodle spaghetti

skiing



http://epep.at/?page_id=2452

Learning is facilitated by social interaction

Humans are
social animals

Listen to your classmates' Then write about the
/__interviews and find at leastone Y\ ({ _things you and your
thing that you have in common friends have in common.
with each one.

Clqrq likes pizza.l also |ike pizza a lot
S "Glickmtkenotebookmseemmexqm.ples - -

Mutual appreciation
Peer learning

Exchange of work on
Moodle



http://lispolzleitner.edu.glogster.com/meet-1a

How do we learn languages?

» How useful are grammar books and grammar
exercises in textbooks?



Efficient » Knowledge cannot be transferred

learning from the teacher’s brain into the

Follows 5 stages: learner’s brain.

1. Concrete » Learners must actively construct

gg;gg:;‘c‘;‘f and meaning by making associations to
prior knowledge.

2. Awareness raising

3. Making hypotheses

4. Testing and
refining these
hypotheses

5. Proceduralization
and performance




Leise rieselt der Stoff...
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Details stored
in the
hypocampus
are extracted
overnight and
form
PATTERNS

Extracting rules from examples

« Gehirne besitzen diese Fahigkeit zum
spontanen Generieren von Regeln
aufgrund von Beispielen « Alles was es
hierzu braucht, sind die richtigen
Beispiele, und zwar viele davon.

(Spitzer)







Grammatical Concepts = Notions
Background and Circumstances




Hypothesis
making

Revising and
clarifying new
concepts

Refugees’
experiences

(present perfect
tense)




Multi-

Sensory
input:

ISM Model von Ahsen
Images
Somatic Markers

Meaning

— The brain can perform

many processes simultaneously. Multi-
sensory input facilitates learning

5. Motor cortex
(word is pronounced)

% 2. Angular gyrus
~ % (transforms visual representations

4. Broca’s area . ¢ into an auditory code)

(controls speech
muscles via
the motor cortex)

1. Visual cortex
(receives written words
as visual stimulation)

3. Wernicke's area
(interprets auditory code)




Irregular verbs raps...

...rather than staring at verb-tables.

sounds
right!

What is
happening in




Articulation

VYerb Associatign o
Anticipation Noun Association
Broca’s Area Wernicke’s Area

Sound

Auditory

Cortex

http://www.oocities.org/dtmcbride/science/biology/images/brain3.jpg
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Movement
enhances
learning

The Role of Movement
fMRI-study: Motor trace
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iconic gestures == meaningless gestures ---- silence



http://www.youtube.com/watch?v=_nFnLJocZSk

Learning = simultaneous activation of neural networks

Hirnnetzwerk fiir ein Wort, das mit Gesten Netzwerk fir ein audiovisuell
gelernt wird (vereinfacht) gelerntes Wort (vereinfacht)

Integrationsareale fiir
multimodale Reize

sprechen Sprache hdren sprechen Sprache horen

I motorische Areale
Lesen Lesen

(Gyrus Fisifopmis) | Broca-Areal (Gyrus Epsiformis).

Kleinhirn 1 auditiver Kortex
Bewegung und

Sequenzsteuerung Wernicke-Areal
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Gyrus angularis




Movement — Speaking — Listening --Drawing
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Adject: ddverbs

recognize
this? AD

How can we put the
presented principles into
practice?

© Original Artist
Reproduction rights obtainable from
www. CartoonStock.com

CL LS that
nodifies verbs, adjectves, or other adverbs.

Examples:
He speaks slowly

She takes it very seriously
He is especially clever




Teachers’
conference:

This is what
your teachers
said about
your class:

Most students of 2b do their | Some students are a bit
homework regularly. disorganized and forget to

hand in their homework.
Most students do their work Some kids hand in sloppy
carefully. work.

Most kids work quietly in A few kids are very noisy.
class.

Most students work quickly | Many students are nervous
and efficiently in class. during tests.

Some students work slowly | Some kids are impatient.
but very carefully.

The class can sing The reading diaries are
beautifully. really beautiful.



Awareness raising

Conceptualization,
hypothesis
building

Proceduralization
in scaffolded
conditions

Performance in
real-time context

Depth of
processing,
and mental activity |

Dual processing
(language / world)
Authenticity of
process

Personalization

Commitment filter

Peer/ social
learning and
interaction

Testing vs.
teaching

An alternative suggestion...




10th Principle: Learning is a conscious

O etnie e and an unconscious process
unconscious
learning

* Peripheral learning
» Conscious and focused learning
» Learning/Acquisition




Aaaap-

Apfel

Der Apfel, die Apfel
Ich mag Apfel.

Ich beifie in den Apfel. Der Apfel hat Kerne.

Ein wurmiger, siiber, saurer, reifer, griiner,
unreifer Apfel.

In den sauren Apfel bei3en




* to churn....
Let’s try it out * to churn butter, a butter churn

* butter is produced by churning
cream...

* the Chinese factory churned out
cheap copies ...

» Hollywood is churning out sequels of
the show...

» I am doing my best to churn out as
many stories as I can...

» watching the poor guy made my guts
churn...




To cut the long story short... Learning works best if...




Find more examples and materials
for brain-friendly language
learning on...

PROJECTS

¢ Wie werde ich das Vorwissen meiner Schilerinnen aktivieren? <O H =2 L A NGUA G

oR0 JECT
® Was werde ich tun um ein angstfreies, “entspanntes Feld” PROJECTS
herzustellen?

® |st das Thema / der Inhalt / der Text wirklich interessant und
relevant?

* Wie werde ich die neuen Lerninhalte automatisieren?
* Wie kann ich das episodische Gedachtnis einbeziehen?
* Wie kann ich das Bildergedachtnis einbeziehen?

VE

CREATI

* Wie kann ich méglichst viel soziale Kommunikation erzielen?

* Wie werden meine Schiilerinnen ihren Erfolg sehen kdnnen?
« Wie werden meine Schiilerinnen ihre Lernprodukte
prasentieren?

PORTFOLIOS

® Welche Schritte setze ich damit meine Schiilerinnen Wissen
selbst konstruieren konnen?

* Wie vermeide ich unreflektierte Verwendung deklarativer
Grammatikregeln aus dem Lehrbuch?

* Welche Beispiele authentischer Sprachverwendung ,serviere”
ich meinen Schilerinnen um natiirliche Musterbildung zu
ermdglichen?

o Welche Ubungsformen unterstiitzen die Musterbildung?

B0y ¢

* Wie kann ich méglichst viele Hirnareale gleichzeitig aktivieren? - J

* Wie kann ich auch peripheres Lernen und unbewusstes Lernen
unterstitzen?

©E. Polzleitner

Beispiele fiir gehirngerechte Sprachlernaktivitaten finden Sie auf http://www.epep.at



http://www.epep.at/
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Test your memory

» Play with or without a game-board

* Whenever it is your turn, pick up a
card and explain to the group which
of the principles of brain-friendly
learning this picture refers to. Sum
up the principle in brief.

* Give at least one example how this
principle can be put into practice.

e If you are playing this as a board-
game




Groupwork

Your turn...

Choose a topic that you are going to
teach in the near future.

How can you teach this topic based on

5(EL L DT the principles of brain-friendly
learning? Use the checklist in your
handout.

2. Presentation of How can you adapt the materials of
group results your textbook to use more parts of the
brain?
Which of the ideas presented today
can you adapt for your own classes?




