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Spat k neuromytom

* https://vimeo.com/93558447
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,brain-based-learning”

* Poznatky z kognitivnych neurovied - trieda +
vzdelavanie

* Neuromyty X ,,Proper nutrition does have a
measurable impact on memory and learning, and
physical activity does enhance learning. Adolescents
have different learning abilities at different times of
the day. These findings are based on some pretty
solid science, and should be considered when making
a decisions about schedules, curricula, and teaching
methods (Fischer & Daley, 2006).”
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The Social Brain

* Humans have evolved to learn from other brains in the context of
emmocionally significant relationships.

* Learning through interpersonal interactions, in naturalistic settings, in
the context of meaningfull group.

 We are not living in a vacuum and what we have learned in
laboratories can not be applied in classrooms, instead: our abbility to
learn is regulated by how we are treated by our teachers, at home
and in the classroom (Cozolino, 2013).




Neuroplasticita

* Schopnost neurénov a neuronalnych sieti
vytvarat, rast a menit sposob, ktorym sa k
sebe navzajom vztahuju v zavislosti na
reakciu na urcity podnet, skisenost,
ucenie.(Buonomano & Merzenich, 1998)

* Plasticita ako celozivotny proces, nekonci sa
v detstve.

* Napr. taxikari a ich hipokampus, huslisti a
motorické oblasti spojené s prstami lavej
ruky vs. nestrunovi umelci, nevidiaci udia
pouzivaju Braillove pismo... (Sterr et al.,
1998).

* Mozog ako sval?




Ako ,,pomoct” neuroplasticite?

* Multisenzorické ucenie ,
* Mnozstvo stresu a vzrusenia /
* Smiech
* Hudba

* Nové podnety, nepredvidatelnost
* Pribehy (storytelling)

* \/plyv prostredia a vyzivy

* Cvicenie

* Hra

e Spanok

U U
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Multisenzorické ucenie

* https://uk.news.yahoo.com/video/bringing-neuroscience-school-111102132.html

* Mentalny proces, pri ktorom Ziak prijima informacie viacerymi zmyslami (Janikova, 2005).

 StalejSie upevnenie novych informacii v pamati zapojenim viacerych zmyslov (Bradford, 2005,
Metlzoff et al., 2009).

Spojenie multisenzorického ucenia a ucenia sa Citat

Citanie = spojenie medzi ortografickou reprezentaciou pismena, slabiky a slova a kore$pondujicou
fonologickou reprezentaciou.

* Vyskumy Fredembach, de Boisferon a Gentaz (2009) a Délégation Paris Michel-Ange (2009).

* Vlozenie taktilnej zlozky




Stres a vzrusenie

* Pamat: explicitny vs. implicitny systém
* Explicitny systém (Skolské kurikulum)

* Implicitny systém (zmyslovo-motorické a emocionalne informacie, ktoré sa bez priameho
uvedomovania sa simultdnne zbieraju a ukladaju)

 Explicitnd pamat — koordinacia viacerych oblasti kortexu a hipokampu

* Implicitnd pamat — subkortikalne Struktury a pravd hemisféra riadend
amygdalou




Explicitnd pamét - UloZisko paméte a vedomé

ucenie (hipokampus)

e Extrémne citlivy na stresové hormony —
degeneracia dendridov, nicenie neurdénov a
inhibicia funkcii, inhibicia plasticity (Kim &
Diamond, 2002).

* Chronické vystavovanie stresu — mensi
objem hipokampu, problémy s kratkodobou
pamatou a ucenim.

* VyluCovanie glukokortikoidov (kortizol)
nadoblickami, ktoré stiepa komplexné cukry
(potrebna energia) ale zaroven blokuju
syntézu proteinov potrebnych na neurénovy
rast.

e Cortisol’s motto is
,live for today for

tomorrow we may
die”

Prefrontal

: Cortex




Vizudlna dlhodoba pamat

@ CrossMark
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Visual long-term memory has a massive storage capacity for
object details

Timothy F. Brady”, Talia Konkle, George A. Alvarez and Aude Oliva”

Author Affiliations =

Edited by Dale Purves, Duke University Medical Center, Durham, NC,-and approved August 1, 2008 (received for review April 8
2008)

* long-term memory is capable of storing a massive number of objects with details
from the image

 Participants viewed pictures of 2,500 objects over the course of 5.5 h

* visual memory is a massive store that is not exhausted by a set of 2,500 detailed
representations of objects




* pairs of images and indicated which of the two they had seen. The
previously viewed item could be paired with either an object from a
novel category, an object of the same basic-level category, or the
same object in a different state or pose. Performance in each of
these conditions was remarkably high (92%, 88%, and 87%,
respectively)
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Implicitna pamat — emocné ucenie
(amygdala)

 Spustanie ,fight-or-flight”, spracovanie pamate a
emocné regulacie. AT
* Spojenie amygdaly s locus coeruleus, ktory X

generuje norepinephrine — chemikalia . X
aktivizujuza sympat. nervovy systém. N e ¢ O "fh
* Pozornost zamerana na nebezpecenstvo inhibicia 7\\"‘-’ Ve - | ‘\)Q
pozornosti alebo ucenia sa novym veciam. Cerebral |

cortex S
Amygdala” AL %
Hippocampus ~ \ e

Braiictam 2™ Locus ceruleus




Stres a ucenie?

Jedlo, spolocnost '« zanedbatelna miera stresu
a bezpecie sU e Nie je potrebné investovat
zabezpecené energiu na ucenie

e Nadmiera stresu

e Plasticita zastavenad, energia
vyuzita na ,prezitie” a boj

Nebezpecna
situacia
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Smiech, humor a ucenie

 Aktivacia oblasti (anterior cingulate, fronto-insular cortex) pocas smiechu,
ktoré posilfiuju oblast abstraktného myslenia a socialneho ucenia a
znizuju Uzkost (Garner, 2006; Schmidt et al., 2002).

* UCebné materialy spajané s pozitivnymi emociami, jednoduchsie
vyvolanie znalosti (Lomax & Moosavi, 2001).

 UcCitelia, ktorych riaditelia mali zmysel pre humor, vykazovali vacsiu mieru
spokojnosti s pracou (Hurren, 2006).




 Stimulacia socialne-emocného spojenia pravej hemisféry jedného a
druhého jedinca (Nelson, 2008; Samson et al., 2009).

* Porozumenie a ocenenie humoru zavisi od prepojenia abstraktnych a
sémantickych sieti na oboch hemisférach, tak sa zaroven posilnuje
lateralne spojenie a integracia. (Cannon et al., 2007, Coulson & Van
Petten, 2007).

* Smiech napomaha vybavovaniu spomienok
» ZvySuje pozornost

* Vylu¢ovanie dopaminu, ktory redukuje uzkost, strach, smutok (Mobbs
et al., 2003).

e Zvyienia tepu srdca, hibky dychania, krvného tlaku a aktivacii svalov,
ktoré vylucuju hormony podpor. neuronalny rast (Fry, 1992).




Hudba

* https://www.youtube.com/watch?v=R0JKCYZ
8hng

» Zvysovanie komplexity bielej mozgovej hmoty
a prietoku krvi (Nakamura et al., 1999)

 Deti hrajuce na hudobny nastroj - vacsia
verbdlna pamat (Ho et al., 2003)

* Hudba - matematické schopnosti, jazykové
zruénosti, pamat a schopnost abstraktného
myslenia (Schmithorst & Holland, 2004)
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Nové podnety, nepredvidatelnost

* Mozgovy kmen a subkortikalne struktury - detekcia novych
podnetov

e ZvysSovanie dopaminu, ktory stimuluje plasticitu hipokampu (zatial len
u potkanov) a tak podporuje pamat a spomaluje vekom sposobovany
deficit pamate (Bunzeck & Dunzel, 2006; Krebs et at., 2009)

spikes v

gfnew;

Absolute Coding of Stimulus Novelty in the
Human Substantia Nigra/VTA.

Neuron. 2006 Aug 3;51(3):369-79.

Bunzeck N, Duizel E.




Pribehy (storytelling) a ucenie

e If history were taught in the forms of stories it would never be
forgotten.” Rudyard Kipling

* Rozpravanie pribehov — nie je sucastou ,seriozneho” ucenia

* Rozvoj komplexnosti mozgovych struktur aj vdaka pribehom
(poCuvanie a reprodukcia pribehov v minulosti)

* Mozog ma prakticky bezlimitnu kapacitu uchovavat pribehy a piesne

* Napr. zapamatavanie si pomocou myslienkovych ciest/narativu (napr.
vsadenie do miestnosti)




* linearne jazykové spracovanie v lavej hemisfére + emocinalne,
senzomotorické a vizualne informacie v pravej hemisfére

* PocCuvanie pribehov — jednoducha forma ucenia, dlho pred
vynajdenim Citania a pisania; pribehy obsahuju potrebné elementy na
stimulaciu neuroplasticity a ucenia

HOW STORYTELLING AFFECTS THE BRAIN

DOPAMINE
NEURAL C_OUPUNG : The brain releases dopamine
A story activates parts in the ' into the system when it

brain that allows the listener experiences an

to tu_rn the story in tq their ' 1 emotionally-charged event,
own ideas and experience ' making it easier to remember

thanks to a process called - - and with greater accuracy.
neural coupling.

CORTEX ACTIVITY

When processing facts, two
MIRRORING areas of the brain are
Listeners will not only activated (Broca's and
experience the similar brain Wernicke's area). A well-told
activity to each other, but story can engage many
also to the speaker. additional areas, including

the motor cortex, sensory

cortex and frontal cortex.
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@CrossMark
Speaker-listener neural coupling underlies successful
communication

Greg J. Stephens™™, Lauren J. Silbert™', and Uri Hasson"®"”

Author Affiliations =

Communicated by Charles G. Gross, Princeton University, Princetan, NJ, June 18, 2010 (received for review April 30, 2010)

-—'1"3 J.S and L.J.5. contributed equally to this work

* fMRI to record brain activity from both speakers and listeners during
natural verbal communication

 speaker's spatiotemporal brain activity to model listeners’ brain
activity and found that the speaker's activity is spatially and
temporally coupled with the listener's activity




* Coupling (zrcadleni)
vanishes when
participants fail to
communicate

* the greater the
anticipatory
speaker—listener
coupling, the
greater the
understanding

)
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Prostredie a vyziva

* Pokusy na potkanoch a podvyzive (Bhide & Bedi, 1982).
* Malo potravy, ale bohaté podnety - vacsie mozgy
* Dostatok potravy, nepodnetné prostredie - mensie mozgy, ale vacsie telo

* Pokusy na ludoch nerealizovatelné

« Studia o kérejskych detoch adoptovanych americkymi rodinami. Pévodne
podvyzivené, ale prostredie bohaté na podnety to vyrovnalo a oproti
vrstovnikom v Amerike vyssie |Q, a oproti vrstovnikom v Korei vacsie telesné
proporcie (Winick at al., 1975).

* Postmortem $tudie na dospelych jedincoch = pozitivny vztah medzi dizkou
dendridov v jazykovych oblastiach a ich dosiahnutym vzdelanim (Jacobs et al.,
1993)




* \\ynechanie ranajok (snidané)
koreluje so snizenim produkcie
neurotransmiterov (Bellisle at
al., 2004; Dani et al., 2005)

* Neurotransmiter je chemicka
latka uvolriovana z nervového
zakoncenia na synapsii. SIUzZi na
prenos impulzu cez synapticku
Strbinu a umoznuje tak dalSie
Sirenie podrazdenia (v nervovom
systéme) alebo vyvolanie urditej
reakcie.

¢ Action
potential
Terminal buttons

of transmitting
neuron

Synaptic

gap Dendrite of

receiving neuron

Receptor sites

Receptor sites
on receiving neuron
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Cvicenie a ucenie
Want a younger brain? Stay in school -- and take the stairs
Education and physical activity can significantly siow down grey-matter aging

Date: March 9, 2016

Source:  Concordia University

Summary: A new study shows that the more flights of stairs a person climbs, and the more years of school a person
completes, the 'younger' their brain physically appears.

* Researchers found that brain age decreases by
0.95 years for each year of education, and by 0.58

years for every daily flight of stairs climbed. Y o T
* fMRI, 331 healthy adults in age from 19 to 79. o o

Concordia University. "Want a younger brain? Stay in school -- and take the stairs: Education and
physical activity can significantly slow down grey-matter aging." ScienceDaily. ScienceDaily, 9 March
2016. <www.sciencedaily.com/releases/2016/03/160309125520.htm>.
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* They measured the volume of grey matter
because its decline, caused by neural
shrinkage and neuronal loss, is a very visible
part of the chronological aging process.
Then, they compared brain volume to the
participants' reported number of flights of
stairs climbed, and years of schooling
completed.

* Results: the more flights of stairs climbed,
and the more years of schooling completed,
the younger the brain.

* In comparison to many other forms of physical activity, taking the stairs is
something most older adults can and already do at least once a day,
unlike vigorous forms of physical activity,"




 Cvicenie zvysuje dychanie a tak aj prudenie krvi nasim mozgom

e Stimulacia vzniku novych neurdénov v hipokampu a plasticity
frontalneho laloku.

 Atléti — vyssi pocCet neuroglii (podporné bunky neurdénov), vyssi level
endorfinov, dopaminu a serotoninu — zvySovanie pozornosti a
napomahanie uceniu (Cotman et al., 2007; Tsatsoulis & Fountoulakis,
2006)




Hra a ucenie

* Hra je v mozgu spajana s aktivizaciou bazalnych ganglii a cerebella
(mozocek) a tiez kortexu a subkortexovych oblasti.

* Pocas hry sa taktiez vylucuje dopamin, endorfiny a serotonin, ktoré
vplyvaju na pamatové procesy v hipokampu.

* Frekvencia hrania pozitivne koreluje s velkostou cerebella (Barton,
2004)




Spanok

* Posilnuje kognitivny vykon a podporuje ucenie X spankova deprivacia
znizuje schopnost ostrazitosti pozornosti a rozhodovanie ( Doran et al.,
2001; Lim & Dinges, 2008)

* Snivanie zahrna presuvanie Cerstvého ucenia do dlhodobej pamate a
kratke zdriemnutia (REM) zdokonaluju percepcné schopnosti (IVlednick et
al., 2003)

* VVyplavovanie toxinov a nanosov pocas spanku (Nedergaard, 2013)
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Co este?

* Precvicovanie a opakovanie — posilnovanie spojeni medzi neuronmi
(Atwood & Karunanithi, 2002)

* Prostredie — telo reguluje mozog a prostredie reguluje telo.

* Neadekvatne skolské prostredie, zla akustika a osvetlenie v triede, hluk z
vonku koreluje s akademickymi vysledkami (Cash et al., 1997; Nelson & Soli,
2000)

* Stolicky so slabou podporou brzdia pritok krvi do mozgu a tak brzdia vnimanie
a napr. vysokeé teploty v triedach koreluju (negativne) s pochopenim textu a
schopnostou riesit matematické problémy (Linton et al., 1994)

* Radenie informacii do zmysluplnych celkov - ,,pojmové spracovanie” a
jednoduchsie zapamatanie (Bor et al., 2003)




Teaching and Brain

"Neuroscience should be required for all students [of education] . .. to
familiarize them with the orienting concepts [of] the field, the culture
of scientific inquiry, and the special demands of what qualifies as
scientifically based education research." - Eisenhart & DeHaan, 2005

FICTION _.—
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