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ALFREDO PIMENTA EM 1928:

“a parte mais linda, mais forte e mais
saudavel da alma portuguesa reside
nesses 75% de analfabetos”



Quadro 16: Evolucao da escolaridade obrigatoria

Ano

1911
1919
1927
1930
1956
1960
1964
1979

1986

Tempo de escolaridade obrigatéria

3 anos

5 anos

4 anos

3 anos

4 anos para rapazes e 3 anos para raparigas
4 anos para rapazes e para raparigas

6 anos

Condicoes que assegurem uma efectiva
escolaridade de 6 anos

9 anos (dos 6 aos 15 anos de idade)

Legislacao

DL de 29.3.1911

DL de 10.5.1919

DL 13 619 de 17.5.1927
DL 18 140 de 3.1930
DL 40 964 de 12.1956
DL 42 994 de 5.1960
DL 45 810 de 7.1964

DL 538/79 de 31.12
Lei 46/86 de 14.10
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MIND, BREAIN, AND EDUCATION

Bringing Research Into
Educational Practice: Lessons
Learned 2011

Katrin Hille!



LESSON 1I: THE WORD “NEUROSCIENCE"” ELICITS
STRONG EMOTIONS: WATCH OUT!

LESSON 2: TRANSFER NEEDS A SPECIAL RESEARCH
APPROACH: TRANSLATIONAL RESEARCH

LESSON 3: TRANSFER NEEDS A SPECIAL TYPE

OF SCIENTIST: INTERDISCIPLINARY GENERALISTS
WITH SERVICE COMMITMENTS

LESSON 4: NEUROSCIENCE SERVES AS A POSSIBLE
FOUNDATION FOR LEARNING SCIENCES
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FIG. 2. Dendritic spine density presented as spines per 100-pm
length of dendrite on apical, oblique (obl) apical, and basal den-
drites of pyramidal neurons in a somatosensory cortex of adult
intact rats housed in standard environment or transferred to an
enriched environment for 3 weeks. Data are mean + SD. *P <
0.05 for differences between standard and enriched rats.

FIG. 1. Dendritic morphology of pyramidal neurons in layer Il of
the somatosensory cortex in a rat housed in standard (left) and
enriched (right) environments, as viewed in confocal imaging af-
ter microinjection of Lucifer yellow into the neurons. Bar = 25 pm.









> EEG

» ECoG

5-300 pV
<100 Hz

0.01-5mV
< 200 Hz

<1mV
< 200 Hz

~500 pV
0.1-7 kHz



Experiment 1

Experiment 2
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Sensitive Periods in the Development of the
Brain and Behavior

Eric 1. Knudsen

J Cognitive Neuroscience, 2004

Axon elaboration
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Plasticity: Refers to
the brains ability to
reorganise neural
pathways throughout
the lifespan as a result
of experience.

Put simply: The brains
ability to change with
learning.

There is a change in
the internal structure
of neurons, notably
the synapses &

increase in the
number of synapses




Developmental Plasticity Adaptive Plasticity

Changes in neural connections as RLUGELIEILEE TR GRSy LG

a result of interactions with the for lost functionality due to
environment (our experiences brain damage as well as in
during childhood) as a response to interaction with the
consequence of developmental REAICHNENE VAL RIELT-RIS
processes. structure

e.g. development of visual cortex.

Neuronal 1. Synaptogenesis 1. Rerouting

Changes 2. Synaptic pruning 2. Sprouting

3. Neural migration
4. Myelination

Occurs in It is predetermined & occurs in Compensation for brain injury
CHLLICR G response to the initial processing and in adjustment to new
of sensory information by the experiences

immature brain

It occurs over the lifespan, but Also occurs over the lifespan,
diminishes with age but is more efficient and
effective during infancy/ early
childhood.




Developmental Plasticity

1. Synaptogenesis: is genetic i.e.
the rapid expansion in
synaptic formation in order to
deal with bombardment of
sensory input.

2. Synaptic pruning: reduction in
the number of synaptic
connections

* Which enables more efficient
synaptic configurations (thus
more efficient brain functioning
— hence ongoing learning)

* Synaptic pruning is determined
by experience — connections
not used are pruned.




Developmental Plasticity
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Developmental Plasticity,

3. Neural Migration occurs jam—
from 8 weeks to 29 weeks
(i.e. movement of neurons
to different parts of the
brain

4. Myelination starts during
fetal development through
to adolescence - a process o
protecting & insulating
neurons to aid the
transmission of impulses
from 1 nerve cell to the

next.

\ - Schwann cell

-y
=
e

' !
J
= 4?«“- Cell nucleus




Adaptive plasticity

&

Rerouting: new neural
connections are made @, .
between a neuron and

other active neurons g
Sprouting: growthof "= . )

new dendritic fibres -y
enabling the neuron

for fO rm new Adaptive plasticity enables brains to

adapt (by growing) for individuals

ConnECtions With other with the acquisition of expertise in a

certain area e.g. Students, London

(more) neurons Cab drivers, bilinguals, musicians, etc.



"Sensitive periods’ in early brain development
High “Pre-school"” years School years
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Graph developed by Council for Early Child Development
(ref: Mash, 1997, Eary Years Study, 1999 Shonkoff, 2000.)
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AREA DA FORMA VISUAL DA PALAVRA (VISUAL
WORD FORM AREA)
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—-Visual cortex
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pathway
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CONTROLS
EX ILLITERATES

READING WORDS



Compreensao Movimentos finos da mao
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Compreensao Movimentos finos da mao
auditiva formacao do ! Area de activagdo
léxico durante a escrita
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ﬁ;, Visual cortex
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Pavocellular "What?"
pathway



WRITING WITH THE RIGHT HAND

EX-ILLITERATES CONTROLS




ALFREDO PIMENTA EM 1928:

“a parte mais linda, mais forte e mais
saudavel da alma portuguesa reside
nesses 75% de analfabetos”



Quadro 16: Evolucao da escolaridade obrigatoria

Ano

1911
1919
1927
1930
1956
1960
1964
1979

1986

Tempo de escolaridade obrigatéria

3 anos

5 anos

4 anos

3 anos

4 anos para rapazes e 3 anos para raparigas
4 anos para rapazes e para raparigas

6 anos

Condicoes que assegurem uma efectiva
escolaridade de 6 anos

9 anos (dos 6 aos 15 anos de idade)

Legislacao

DL de 29.3.1911

DL de 10.5.1919

DL 13 619 de 17.5.1927
DL 18 140 de 3.1930
DL 40 964 de 12.1956
DL 42 994 de 5.1960
DL 45 810 de 7.1964

DL 538/79 de 31.12
Lei 46/86 de 14.10

Cedefop



CIENCIAS DA EDUCACAO E
NEUROCIENCIAS

CONSTRUIR UMA PONTE

‘lb

s -\A
"4 . -
e lllllllllllllllllll e, R
AL .‘L ‘l ll.‘- i |
Py
- ~‘
oy .

| Ladat®




MIND, BREAIN, AND EDUCATION

Bringing Research Into
Educational Practice: Lessons
Learned 2011

Katrin Hille!



LESSON 1I: THE WORD “NEUROSCIENCE"” ELICITS
STRONG EMOTIONS: WATCH OUT!

LESSON 2: TRANSFER NEEDS A SPECIAL RESEARCH
APPROACH: TRANSLATIONAL RESEARCH

LESSON 3: TRANSFER NEEDS A SPECIAL TYPE

OF SCIENTIST: INTERDISCIPLINARY GENERALISTS
WITH SERVICE COMMITMENTS

LESSON 4: NEUROSCIENCE SERVES AS A POSSIBLE
FOUNDATION FOR LEARNING SCIENCES



AMBIENTE POBRE

AMBIENTERICO |



layers II/I11 layers V/VI

300
* . # |[O Standard Wk: n 45
B |
g 250 - T * T O Enriched e n 357
§* : T WAL od |
= 200 T T Tl : * .
2 150 - 3 T 1 L
5 100 4
[=
=
Z 50 -
0

apical obl. apical basal apical obl. apical basal

FIG. 2. Dendritic spine density presented as spines per 100-pm
length of dendrite on apical, oblique (obl) apical, and basal den-
drites of pyramidal neurons in a somatosensory cortex of adult
intact rats housed in standard environment or transferred to an
enriched environment for 3 weeks. Data are mean + SD. *P <
0.05 for differences between standard and enriched rats.

FIG. 1. Dendritic morphology of pyramidal neurons in layer Il of
the somatosensory cortex in a rat housed in standard (left) and
enriched (right) environments, as viewed in confocal imaging af-
ter microinjection of Lucifer yellow into the neurons. Bar = 25 pm.
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sensory input.

2. Synaptic pruning: reduction in
the number of synaptic
connections

* Which enables more efficient
synaptic configurations (thus
more efficient brain functioning
— hence ongoing learning)

* Synaptic pruning is determined
by experience — connections
not used are pruned.




Developmental Plasticity
vy

-4

.
\
'
:

o (AN ﬁ‘! ﬁ
» ! b,\ /
AT L
ﬁg-;':\,,..,:‘%.j,"&,;e :
el y Ard 2% 'J "‘ h”‘
) 1||n?‘,,'."'&? ;eb‘fr g

f > p 4.|

}

W e a»'
DR L
. N '




Developmental Plasticity,
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