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1.Sweden
2.Norway
3.Netherlands
4. Estonia
5.Denmark
6.Austria
7.Finland
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8.Poland
9.Hungary
10.Slovenia
11.Malaysia
12.Singapore
13.Belgium
14.Germany
15.Latvia
16.Switzerland
17 Portugal
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18.Slovakia
19.Argentina
20.Czech Republic
21.India

22.Hong Kong SAR
23.Spain

24.South Korea
25.Indonesia
26.Japan
27.Ukraine
28.Vietnam
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29.Uruguay
30.Sri Lanka
31.Russia
32.ltaly
33.Taiwan
34.China
35.France
36.UAE

37.Costa Rica
38.Brazil
39.Peru
40.Mexico
41.Turkey
42.Iran
43.Egypt
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44 Chile 52.Guatemala

45 Morocco 53.EL Salvador

46.Colombia  34Llibya

47 Kuwait 55.Thailand
56.Panama

48.Ecuador 57 Kazakhstan

49 Venezuela 58.Algeria

50.Jordan 59.Saudi Arabia
51.Qatar 60.Iraq
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Hormone Oxytocin luaung
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11 : The Human Brain Book, Rita Carter
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use it or lose it

Nerve Proliferation... ...and Pruning

m By age 11 for girls and 12 for boys, the ® Those that are used and reinforced — the
neurons in the front of the brain have formed pathways involved in language, for example —

thousands of new connections. Over the next will be strengthened, while the ones that
few years most of these links will be pruned. aren't used will die out

use it or lose it

1% 938 AN
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Rima Shoro, "Rethinking the Brain®, 166

Source:
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Time Course of Critical Events in the
Determination of Human Brain Morphometry

Conception Birth NIMH Study

REEREEE
Neurulation Neurogenesis Max. growth

.... *"""—"T"'

=

Synaptogenesis Competltive ellmlnnlon

Dendritic and axonal arborization



Vo
-~ Human Brain Development —

Synapse Formation

-
Sensmg Language
Pathways v Higher
hearlng Cognitive Function
-G -3 0 3 6 9 1 4 8 12 16
Mo:(chs Years
’ AGE

\.Early life is a time of truly remarkable growth in terms of both brain and behaviour”

a N U *ptio

\ C. Nelson, in From Neurons to Neighborhoods, 2000.




Critical periods for some aspects of brain

development and function
L 1 Critical periods

Critical period wanes

Binocular vision '
Emotional control
Habitual ways of responding 1
Peer social skills
Language |

§Symbols L 1
Cognitive

{Relative quantity I 0 |

0 1 2 3 4 S 6 7

Ages (years)
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(Oopamine)

d151UHVAdU

Nns=nosoasu




LT (Dopamine)
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Brain-based Learning

Neuroscience

Learning Theory .
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—BBL A15U109AAIIUSLT 0 IAUDINAS !

NSPUIUNITIEUF



Neuroscience Learning Theory
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NITA9LNA
observation

15 INHENITARN
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N5l uneL

compdarison

aEREIIT
reasoning

RIS
using information

N7 TENA AL
sequencing

N17281U"8
explanation

analysis

NNTAAILASIZY  |N15anllse

discussion

N1997ULUNULENULE S

sorting & classifying | |conc

nﬂ?ﬁqﬂ

N19AA NI
usion| |problem solving

NITUTTENE
description

NI1FNIUNE
prediction

N9ileziuu
evaluation

NNIANATINATTA
creative thinking




BBL Fundamental Factors
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1. Wuvonda Jukodld Inddndn

2. ¥mw nazfuaruaule

3. ahasfufumnnuszanuin

4. Yoondiy mamu

5. wun Ui Boern oanzauduiovoudn
nssuumsisuiuuy BBL

1. i!uuﬁ'm (Warm-up)

2. thepAu} (Present)
3. asflodtoui-Amh-Anedu
4. a3UANug (Summary)

5. Ussundléanud (Apply)

L
vUABUNIIBEUS
AUNANMITHALIANDS
STEP UP
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MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

o [~ 1 = ni
dU29N1ULUUDIASIULaZ NS UaguULUAY
2819M LU
(AUl learning is physiological)

> Brain Gym

> Bio - rhythm
(Caine and Caine, 1997)

y



MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

duaInazdInlavesnywdilasuniuanazl
UAuRUSNUFIINaON
(The Brain/Mind is social)

Q) UITEINIA YAAALASUIUNKINGDN

(Caine and Caine, 1997)
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MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

duaNyBdaan JU3 3eu3 Lazandnludend
AIUFIAYNTOUANUNNIYADAULDS

(The search for meaning is innate)

Q) WaulasiudInass

Q@ Waulysiuaauian

Q) Waulssiuduauinis
Q) WaulssiuaauAInKds

> Inquiry
> Montessori




VANNTTLIYUVDIFNDINNLUIAA BBL 12 Usenns

NIEUIUNITAUNIAMUNIENATUBEN N FULUY
IRNIZVBILAASUAAR BANEULATNAIU

(The search for meaning occurs throug

JsuraguluagnenaLilas
h patternine)
L P g

Q amawaauuwﬂmmsaLmswaua“namwa
wamamm ‘lﬂﬂmamswswmmu%mﬁ“m
Q mﬂsumﬂamamulul,ﬂﬁamaméﬁ'iﬁ

Q@ nisleudeyaviarss Jaams
(Caine and Caine, 1997)
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MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

215U uae ﬂ’)’]ﬁJiﬁﬂ Jugadsuua

vaeguuuulun1siseuzvasunna

(Emotions are critical to patterning)

Q srsualduuannszdunisiseud
Q srsualfuauduginmsiseus

(Caine and Caine, 1997)
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MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

NITUIUNITINITUVDIFNDILALIN VD INY WY
Wani1stssustuiiadulanunndlunasly
UNSEIUVDIEUD

(The Brain/Mind processes parts and wholes

¢

simultaneously)

¥

Q aussiuduazSeudlavisunsdiunaznndau

(Caine and Caine, 1997)
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MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

N13638uSTUNITUIUNITIAUAUIENTINAY
dulaandanuN15TEUIINGITIU5BY

(Learning involves both focused attention and

peripheral perception)

Q@ Spudlnenssandeindaseu
Q@ Spudanusunuanden

(Caine and Caine, 1997)
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MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

= Y a dg{ VY g Y v
ﬂﬁ%‘U’J‘L!ﬂ’ﬁL'iEJ‘L!gLﬂﬂ‘llﬂlﬂ%ﬂlﬂﬂ’]?ggﬁ’aLLag
Laisan

U
(Learning always involves conscious and unconscious

processess)

Q nsSeudinunmsiuiteyalasnss n1sasiioufs

NS5UTHIUUTUNLINR DY

A “H81UBN1T”

(Caine and Caine, 1997)
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MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

(Y < v o 1 v
ﬁ%JENﬁ]ﬂLﬂU%B%ﬁl’ﬂUﬂ?ﬁﬁJ%iﬁﬁ]’]@EJ’N‘L!E]EJHEN

A2UU (There are at least two approaches to memory)

Q) Explicit (s fsdin deiianss Arumane)

- semantic (anudufgaiuanumig : dediary o)

Q Implicit (Audnertosivensual ausdn)

- Procedural (pmnusnfetunsldinuesinge)

- Reflexive

- conditional responses

- emotional responses
(Caine and Caine, 1997)



MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

AU BIINDDNLUUBLE NN FULBULINDNI T8 US
2g19kidVATINA

(Learning is developmental)

> Windows of opportunity
> Learning Styles
> Differentiated Classrooms

(Caine and Caine, 1997)

-4



MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

n1siseuiidudouaursadnislddrenisnssdud
fmeauseIniaeIniiuniazgniaueaulions
1W1a9lAaINN1IANAINKAZNISIINIMNAAIUNED
(Complex learning is enhanced by challenge and

inhibited by threat, helplessness and

Q auasvauAuTiImIe (Lﬂﬁ&lmaﬂua&l)’ i
Q auadliveugnanau (Lﬂi&lﬂ&l’m)‘%
Q auawaumwmanﬂaamﬂ N~ ”"**"

Q suasvaulanid
(Caine and Caine, 1997)



MANNITLTVUIVDIEUDINALUIAA BBL 12 Usznns

SNV wyududazauiisnuazianis

(Each brain is uniquely organized)

Q siugnssa
Q Uszaunisaifiy

Q UvSunuandau

(Caine and Caine, 1997)
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fulanuma (attention)
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