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“Five-to-seven shlft”
(Sameroff & Haith, 1996)

Massive changes in

IIII wnmnmemni~—2 children’s neurocognitive <

functioning and brain
development

age-related changes start of
(maturation) formal schooling

= start of formal reading
and arithmetic instruction



* Studies focusing on brain development during ages 5 to 7 and
linked to reading and mathematics?

* Most of this research has focused on older (primary school)
children, after start of formal schooling

* Broadly distributed network, not yet lateralized in young children



Very little Longitudinal Number of studies

longitudinal studies cannot in neurotypical
evidence during isolate effects of children is limited
this age range schooling from
age-related

maturation



Structural MRI: gray Diffusion-weighted MRI:

matter volume, cortical DTI data analyzed with
thickness, and cortical \
surface area of R | / ﬂ focusmg on five major
predefined ROIs white matter tracts

— —

Functional MRI: word and

number stimuli presented in Z y \\
passive target detection Behavioral data:
paradigm Mathematics, reading, and

relevant precursors




Structural MRI: gray Longitudinal
matter volume, cortical School cut-off design

thickness, and cortical \ |
surface area of R \ / / ﬂ
~ ’/

predefined ROIs
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Functional MRI: word and

number stimuli presented in Z y \\

passive target detection
paradigm

Linear mixed-effects
models (group x timepoint)
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Posttest

Schooling group
(born from Oct-Dec 2015)
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Attended 3rd year
of preschool
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Attended first grade
of primary school

Non-schooling group
(born from Jan-Mar 2016)
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Attended 2nd year
of preschool
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Attended 3rd year
of preschool




Non-schooling
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parameter parameter

outcome outcome
parameter parameter




Group

Variables Non-schooling Schooling p
n | Summary statistic? | n | Summary statistic 2
Sex (female/male) 28 19/9 36 19/17 .223¢
Socioeconomic status ° 28 0/2/11/15 36 1/8/15/12 .202¢
Very low/low/middle/high
Head motion at pretest 9 28 1/14/9/4 35 3/11/12/9 .396¢
None/mild/moderate/severe
Head motion at posttest 9 21 1/10/8/2 35 3/18/11/3 .921¢
None/mild/moderate/severe
Age at pretest (months) 28 66 (64 — 67) 36 68.50 (65 — 70) < .001¢
Age at posttest (months) 23 78 (76 — 79) 35 81 (77 — 82) < .00f1°
Verbal ability at pretest 27 28 (18 — 36) 35 31 (19 — 38) 0.304
Spatial ability at pretest 27 15 (9 — 22) 35 16 (8 — 26) 0.178




Resulfs: structural parameters
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Resulls: structural parameters o
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Resulfs: structural parameters
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left supplementary motor area

Words - fixation

Words - fixation ,‘
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right inferior parietal cortex

>

Schooling Non-schooling

c
O

+

s
X
S

1

n

1

[
e

£

=]
=

pre post pre post
Timepoint
B left superior frontal cortex
Schooling Non-schooling

c

o]

S

T

X

“—

I

n

—_

[

Qa

E 2

=

=

pre post pre post

Timepoint



Structural findings:

Most pronounced schooling
effects on volume and
thickness, to a lesser extent

on surface area

Schooling effects were
observed as increased
volume and increased
surface area, but stability in
thickness

Functional findings:

Increased activation for
numbers in the right
IPC, and increased
activation for words in

left FG and left SMA

Schooling drives
neural specialization
for words and numbers,
over and above age

| But also:

Interindividual variability
is meaningful and should
not be interpreted as an
irrelevant deviation from
the mean
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Results: correlations within schooling group
with mafhematics

Math change versus change
in L Inferior Parietal thickness

Change in L Inferior Parietal thickness




Results: correlations within schooling group
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Al ResulTs: correlations within schooling group

N reading

in left fusiform gyrus

Change in activation

Reading change versus change in activation
in left fusiform gyrus for Words - Fixation
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