Vzdelani pro zivot:
Pohled na Montessori
vzdelavani
z hlediska neurovedy

Steven J. Hughes PhD, ABPdN
Détsky neuropsycholog / vyzkumny vybor AMI
BuildingBetterBrains.com / GoodAtDoingThings.com



Co potrebujete, abyste
byli uspesni






- Znamky na vysoke skole jsou
jako kriteria prijimani
zameéstnancu bezcenne

Mirneé relevantni pouze pro
cerstvé absolventy univerzity

Vysledky testu jsou bezcenné

Mozkove hlavolamy jsou
naprostou ztratou casu

PRV g A

Lazlo Block

Hlavni viceprezident People http://Awww.nytimes.com/2013/06/20/business/in-head-
Operations ve spolecnosti Google hunting-big-data-may-not-be-such-a-big-deal.html



“Dejte mi p iklad, kdy jste
vyresili anal i:f‘tlcky obtizny
problem.”

http://www.nytimes.com/2013/06/20/businesg/in-head-hunting-big-data-may-n






1 700 reditelu spolec¢nosti
v 64 zemich
v 18 hlavnich odvetvich

V globalni ekonomice musi byt
lidri i zamestnanci schopni

- Inovovat - Vyhledavat
prilezitosti
- Analyticky myslet
. Zvladat
. Spolupracovat komplikované ukoly
. Byt tvorivi . Efektivne

komunikovat



Foto: flickr/albertogp123 via Creative Commons https://creativecommons.org/licenses/by/4.0/




Co potrebujete, abyste
byli uspesni






Premyslet?
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Pamatovat s



Neokortex

Vytvari smyslovo-motoricky model sveta
Zpracuje smyslovy signal

Rozpozna sekvence

UcCini predpoved o budoucnosti

Porovna vzory

Odhali anomalie



Smyslovo-motoricke
parovani



“Co kdy délat”






Gotey et a., (2007). Dynamické zobrazeni lidskeho kortikalniho rozvoje béhem
détstvi a rané dospélosti. PNAS 25. kvétna 2004 roc. 101 €. 21 8174-8179.
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http://www.pnas.org/content/101/21/8174.abstract







Namahave...



Motivovane...



Opakovane...



Zkousene metodou
pokusu a omylu...



experimentalni
Interakce s okolim.












Namahave, motivovane,
opakovane, zkousene
metodou pokusu a
omylu, experimentalni
Interakce s okolim.






Walking on the Line
Groce ond Counssy
Conversation

Stary Telling
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Povsimnete si okoli
Vyhodnotte smyslové informace
Odhadnete vysledky
Zvolte odpovidajici jednani
Jednejte



Potrebuje potravu
Muze byt potravou
Je schopny pohybu



Pohybovat se za potravou
Pohybovat se za ucelem uniku
Prestat se pohybovat



Podivejte se kolem sebe, zjistete,
co Je polreba udelat, a udelejte to.






i

=




Ribosome_

N\

Cytoplasm
\.

Chromosome

Gelatinlike Cell wall
capsule

Flagellum




Select movement
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Komunikovat
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Age (months) )
2 4 6 8 10 12" 18 24 30 36
L |

Myelination of Language-Related Areas in the Developing Brain J. Pujol et al. Neurology 2005
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Myelination of Language-Related Areas in the Developing Brain J. Pujol et al. Neurology 2005
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Teaching by Listening: The Importance of Adult-Child
Conversations to Language Development

WHAT’S KNOWN ON THIS SUBJECT: It is well known that adult \ CONTRIBUTORS: Frederick J. Zimmerman, PhD, Jill Gilkerson,
: i . b Jeffrey A. Richards, MA® Dimitri A. Christakis, MD, MPH,©
language input is important to healthy child language A
: ; 2 D Xu, PhD.® Sh tha Gray, PhD,” and Umit Yapanel,
development. This knowledge has motivated advice that parents e e il

PhD®
should read to their children regularly.
aDepartment of Health Services, School of Public Health,

| University of California, Los Angeles, California; *Department of

WHAT THIS STUDY ADDS: The results of this study provide Research, LENA Foundation, Boulder, Colorado; “Outcomes
evidence that adult-child conversations are at least as important Research, Children’s Hospital and Regional Medical Center,

as adult language input. We present empirical evidence and offer Seattle, Washington

Qeoretical reasons for this contention. / KEY WORDS
language development, reading, television

Rozhovory mezi dospelym a ditétem vyznamné ovlivnuji
zdravy jazykovy vyvoj. Rodice by méli byt povzbuzovani,
aby svym détem neposkytovali ¢tenim Ci vypravenim

pribéhu pouhy jazykovy vklad, ale aby své déti zapojovali
do oboustrannych rozhovoru.

CUUTIUITHG allr'ivuLes.

RESULTS: In fully adjusted regressions, the effects of adult word count
were significant when included alone but were partially mediated by
adult-child conversations. Television viewing when included alone was
significant and negative but was fully mediated by the inclusion of
adult-child conversations. Adult-child conversations were significant
when included alone and retained both significance and magnitude
when adult word count and television exposure were included.

CONCLUSIONS: Television exposure is not independently associated
with child language development when adult-child conversations are
controlled. Adult-child conversations are robustly associated with
healthy language development. Parents should be encouraged not
merely to provide language input to their children through reading or
storytelling, but also to engage their children in two-sided conversa-
tions. Pediatrics 2009;124:342—-349

342 ZIMMERMAN et al
Downloaded from pediatrics.aappublications.org by guest on July 28,2013




The Achievement Gap Starts Early
1.171

Children from
professional-class families

749 words

Children from
working-class families

525 words

Children from poor
families
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Source: Meaningful Differences in the Everyday Experience of Young American
Children. Betty Hart and Todd R. Risley. Brookes Publishing, 1995 (4th printing,
January 2003)




)

” \

) N,
e

{ Mo -
= v Ny =< I8
’?43""'?#_ .

wiptl

'l

voxel selectivity

colors show approximate semantic
selectivity

violence

odypan

| X | A e e = ! el 2 VALY 4 | 4 e » AN /
p n .b» social N et NN S S A ol
y‘sua‘ art SRS N s e 3 S 29 AT
— s 5 A X =g P = ' y 1, - ey AN 4
visual Tental T e B ARSI 09 7D A L AW b 7 v A A RN
mental RS Vive; LN Y A ’ 4 s ARV

tac

outdoor N : D | TN ¥ - LHARCH \

ovw tgoor time \ ) 2= e :



Namahave, motivovane,
opakovane, zkousene
metodou pokusu a
omylu, experimentalni
Interakce s okolim.






Podivejte se kolem sebe, zjistete,
co Je potreba udelat, a udelejte to.



Podivejte se kelem-sebezjistete;
eefe—pet-ﬁeba—ueleiat— a udelejte



Vykonnost
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Haier, R.J., Siegel, B.V., MacLachlan, A., Soderling, E., Lottenberg, S., Buchsbaum, M.S. (1991). Regional glucose
metabolic changes



Fig. 2. Teins learming curve. Plots average score (lines completed)
at each practice session. Some later sessions included fewer sub-
jects.

Haier, R.J., Siegel, B.V., MacLachlan, A., Soderling, E., Lottenberg, S., Buchsbaum, M.S. (1991). Regional glucose
metabolic changes
after learning a complex visuospatial/motor task: a positron emission tomographic study. Brain Research, 570, P 134-
143.



Haier, R.J., Siegel, B.V., MacLachlan, A., Soderling, E., Lottenberg, S., Buchsbaum, M.S. (1991). Regional glucose
metabolic changes



Haier, R.J., Siegel, B.V., MacLachlan, A., Soderling, E., Lottenberg, S., Buchsbaum, M.S. (1991). Regional glucose
metabolic changes



Porovnavani vzoru
Motorické reakce
Smyslovo-motoricke parovani



Automaticnost
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How to Win at Tetris

Learn all the shapes
Figure out how to move the shapes
Learn the patterns: "What to do when...”

Figure out how to match the shapes
(stimuli) with the best movements
(behaviors)

Master all the best stimulus — response
patterns

Go to the pub and win bets
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“Catch the ball”

T







“Clear the Airway”







“Sell the Shares”
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“Skate the Routine”
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How to Win at LLIFE

| earn the relevant stimuli in the
environment

Figure out how to do things
Learn the patterns: "What to do when...”

Figure out how to match stimuli with the
best behaviors

Master all the best stimulus — behavior
patterns

Prosper






Kognitivni site
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Namahave, motivovane,
opakovane, zkousene
metodou pokusu a
omylu, experimentalni
Interakce s okolim.






Predolebecni sit
Uziva se pri namahavych
kognitivnich ukolech, kde se k
rizeni jednani musi pouzivat
pravidla a informace



Soustredeni






“Soustredeni je klicem, jenz diteti otvira poklady v nem
ukryté.”



“Prvni zasadni veci pro vyvoj ditete je soustredeéni. Tvori
veskery zaklad jeho charakteru a spolecenského
chovani.”



"Vysledkem soustredeni je probuzeny spolecensky smysl a
ucitelka by mela byt pripravena na to, co nasleduje: pro tato
mala nové narozena srdicka bude milovanou bytosti.”



“Zajimava cinnost, svobodneé zvolena, jejiz prednosti
je, ze vyvolava soustredeni spise nez unavu, dodava
diteti energii a mentalni schopnosti a vede ho k
sebeovladani.”



Povsimnete si okoli
Vyhodnotte smyslové informace
Odhadnete vysledky
Zvolte odpovidajici jednani
Jednejte



Vytvareni smyslovo-motorickych
vazeb



Vytvareni automaticnosti



Vytvareni predvidavého,
smyslovo-motorickeho modelu
sveta















Povsimnete si okoli

)

ATATAIATA a AA A _a ANNFA
v W AW w v WA w

) ABATYTAIAYTA A Aaryala
J U WAW N VAW

Jednejte



P g7 T

e =

> (225

- AR —




Developmental Cognitive Neuroscience i |

Development of the Default Mode and Central Executive
MNetworks across early adolescence: A longitudinal study

Lauren E. Sherman ,Jeftrey D, Rudie' , Jennifer H. Pteifer', Carrie L. Masten ',
Kristin McMealy ', Mirella Dapretto

|1Q bylo vyznamnym a pozitivhim zpusobem dano do
souvislosti se .... sitovou integraci ve véku 10 let a mezi-
sitovou segregaci u obou vékovych kategoriich.

Larly ng DR 502 Hii ¥
relabed to CER imberration at age 10, anc between-netwark segregation ak aokh ages. Thesws
Hndings highlight carly adolescense as & peread of sipmilant mMETirand
Tuincrio archicecrre ared demeansrrage che grilicy of I
neural network deyvelopment.
e e Mt o i

CEM nodes, as w L EECEEER T

s, Puitilished by
By -MLC-NL license |

1. IntresducEion

Early adolescenoe
opneEnt, [rps

£a penad af substantial neural devel
nafl by biological changes relaced
o the onset of puberty as well as significant changes in

ered in

wouths' social sphere. Waork in antmals and nedredmagng
studies in humans suggest that pubertal development cor

respands with significant changes in the brains' scractural

and luncional organizatien (e,

his meural maturation is accompanie:d

i developments i the socidl and cegnitive domains. Ado
BSCENNE EXperience 4 “sodial reorentation”

Iwherehy they become increasingly sensitive tp sacial

oues and peer relatianships. Indeed, the emphasis an saceal

parning and preparation foradolt roles during adalescence

aCcurs in cultures around the warld
L ¥outh alse make impartant strides
M execuive functionug, including inhibeery contral, glan

ning for the future, metacognition, and hypothesizing

abour orhers” mental stares (.0




Schopnost vytvaret
smyslovo-motorické
vazhby.





















Namahave, motivovane,
opakovane, zkousene
metodou pokusu a
omylu, experimentalni
Interakce s okolim.
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Nearly 100 years ago, a physician opened a school in a poor section of

Rome. In doing so, Maria Montessori went beyond being the first

female doctor in Italy and became the pioneer of a new method of
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Montessori Preschool Elevates and
Equalizes Child Outcomes: A
Longitudinal Study

Angedine 5. Lilard'", Megarn J. Helse'. Eve M. Richay®, Xin Tong', Alyssa Hart' and
Paiga M. Bray”

{ualty preschool programs that develap the whole ohild Sheougb ags-aporopiata
socioamotional and cogritive skil-building bald promisa for significantly imprevierg ckild
outnomas, Howsevar peaschoal programs tend ta eitbar ba teachar-led arnd didactin
or a8lse o lack azademic contart. One peeschonl madal that invelvas both child-

miraetod bl crecan aetiohe amnl sradamris seebart e Aretscssn Hara oan remert

zed Controlled

Rewowed by urderstanding, and mastery anertatiae, and they also mporad malatsly mare liking

sl BE

Sann

of scholastic tasks, They also scorad highsr on agacutive funclion when thay wara 4.
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academic achievermant as those with highar executive ‘unctior. This suggests that

Montessor preschacl has potansial to eevate and equalze important outcomes, and
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FIGURE 2 | Academic achieverment across preschool by school type. The figure shows significantly greater growth in academic achievement across preschool for
children enrolled in Montessori preschool (dashed blug Iines, n = 70) than waitlistaed controls (dotted black Iines, n = ¥1). Groups wera statistically equivalent at Tme
1 (the non-significant difference at Tme 1 is Bkely due the Time 1 tests occuming into mid-Decamber, thus school programs could already have made a diference)

and Time 2 (late in the spring of their 1st year in preschool) and significantly different by the end of ther 2nd and 3rd years in preschool (Times 3 and 4).

Dashed/dotted lines represent actual data and solid lines represent fitted Inear growth curves. Standard error bars are shown
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Montessori schools consistently surpass
norms in most districts on state tests
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Katie Brown, K., Dosmann, Phillip (2017). Creativity in Montessori Adolescent Programs. Poster
Presented at 2017 Annual conference of the American Montessori Society, San Diego.
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