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Babies tool kit for math

6 month-old babies \\‘
» Discriminate 8 vs. 16, 0\ ) o =
» butnot8vs. 12, \ 0 ‘. .
» Ratioof 1:2 R \'6 o
9 month-old babies o | —
» 16 vs. 24 & SR
» Ratio 2:3 @'\) . —
Adults: ratio of; é() =
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» Approximate and analogical }g&ber
representation
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» Increasing acuity Oé lopment
* Math learni @isability 1s due to an impairment at
that leveqq%wer acuity) ?

@ ent, specific disorder of numerical competences
d arithmetic skills development in children of normal
intelligence
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* Math learm @Isablhty 1s due to an impairment
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ent, specific disorder of numerical competences
arlthmetlc skills development in children of
normal intelligence




* Population

“choose the larger”

» children from age 3 to 6

» MLD children (10 y.o0.)

» control children (10 y.0.) |
» 20 adults
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@ non-dyscalculics |
@ dyscalculcs

power function
(R2=097)

0 5 10 15 20 25 30
Age (years)

Piazza, M., Facoetti, A., & al, Cognition, 2010
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In unselected population: w and math
performance
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Assessme&\ﬁhe acuity of their number sense

Reco heir past school performance in math

Halberda, Mazzocco & Feigenson (2008)

‘c, *

*
y =-96.512x + 142.27
R? =0.3237
A

%O 0.12 0.23 0.34 0.45 0.56

Score at the math test at 8 y.o. (high = good)
W: acuity of number sense, at 14 y.o., low = good

* Population

» Tasks 6\0
» Non-symbolic @\)
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» 45 children with MLD (7 y.0.) > ®»\>
» 45 control children (7 y.o.» \

symbolic

2 5

Easy Difficult
condition condition

Rousselle & Noél, 2007, Cognition




X
5

GRIIVERSICy

<

%
%,

"
Mat 515upm0e™

%,

3,1
3,05
3
— 2,95
1
—— =MLD
=CTRL

2’
—
T
Non symbolic Symbeolic

=> Not a deficit of the approximate number sense

In unselected populations

. N
* Population X<
» 6y.0. 1=26), 7 y.0. (n=31),8}%. (n=27)
» Magnitude compa
» Comparison Q) symbols (1-9)
> Compgr @two sets (1 - 9 items)
» Mat ormance
>© culation score (Woodcock Johnson Math)

> Math fluency (+,-,x in 3*)

Holloway & Ansari, 2009, JECP
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Symbolic task correlates with 3-7

- Calculation score: r@s)=-.222*
- Math fluency:rge)=-.339**

tical Fluency
Scores
.

rd
Calculation
Standard Scores

Distance Effect

Non scvz'lbollc task does not correlate with I 1
- Calculation score: rgs)=-.07 | - 1l |
- Math fluency: rse)=.037 | ||

=> Not related to the approximate number sense

How can we account for these results ?
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Let us take a develorﬁ perspectlve

How do we lea 1@{1
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er symbols ?




Model 2

Model 1

* Number symbols are lea r@&\and mapped
onto the approx1mat,e\nén

number R°®

. . « SIX »
0O
Fa% @0
1@ ; °So «SIX»  carey, 2004
Rty Gallistel & Gelman, 1992; Vergusts & Fias, 2004
Model 2

» It takes more than one year for chi
time they are able to recite the ¢
e cardinal value of

time they are able to unders
the numerals in that coupg I (“give me”)
d the meaning of one, two,

» children do not un
three , four by r{S g to the approximate number

ey ng bulld anew R® :aR’ ofexact
Exact number R®

X|mate number R°®

/ |

Model 2

» The representatlon of the words “one”, “t @ “four” is
ent precisely small sets

progressive and is based on the abili
on 1-4 items (object file system use 1tzmg)
needs to make the analogy

» For the other number words, th
between the order of the e countmg list and the successive
e functlon “+17

numbers that are related
60
N

6@\p>rbximate

number R°® Exact number R°
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« three » Carey, 2004
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Ap{&@ate number R° «— Exact number R’
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« SiX »

Carey, 2004




A developmental account of MLD ?

age S ic Non-

RN symbolic
Rousselle & Nol (2007) 7y O MLD<C MLD=C
Landerl & al. (2004) < FOW MLD<C -
Tuculano et al. (2008) N &-9 y.0. MLD<C MLD=C
Piazza O 10y i MLD<C
Mussolin, Mejias &N@ | 10-11 y.o. MLD<C MLD<C
(2010) R
Price &A1EYM007) 12 y.0. - MLD<C
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A developmental account

* First deficit are not seen in non-symbolj @‘ﬁmerical tasks
» not due to a deficit of the approximate T magnitude system
» First deficits are seen in symb \ %merical tasks
» due to a difficulty in buildind'g\’& exact representation of natural

numbers ‘(
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% Approximate number R° «—» Exact number R*
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« SIX »

» Later: deficit on non-symbolic tasks as well

» Hypoth: connecting the exact number R° with the approximate
magnitude system would increase the precision of the later

» This refinement process would be weaker in children,
thus leading to # between MLD and contrg{ ren
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60 Approximate number R° «—» Exact number R®
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* First deficit is on the symbolic tasks

» Later: deficit on non-symbolic tasks as well

» Hypoth: connecting the exact number R° with the approximate
magnitude system would increase the precisio the later

» This refinement process would be weake ’Q'&LD children,
thus leading to # between MLD an({% 1 children
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Implications for school and education

N

* 1. creating a representation of natural
numbers §®
» Building a comprehensig the cardinal value of the
first number words &
» One, two, thre@u > sequentially

> By subitizi g@‘
» Link b@ the cardinal of a set given by subitizing
anﬁt?) ast word in the counting procedure
>

ing on the analogy between going further in the
counting list and adding items in a set
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+ 2. Favouring the connection b n the exact
representation of natural f%ts and the

analogical representat] number magnitude
» Guessing and coun
© > 58
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» Using space to represent number magnitude
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The Number Race

The number race

* Associating digits, COlleCtiOI’\lS@&@
space \‘6
* In comparison, addgi{@and

subtraction @\)
9

Wilson & al., 2006
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Symbolic comparison reaction time (n=9)

Subtraction accuracy (n=9)

2000
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ameilSubtrahend Large Subtrahend . KK\’"’{* — {
(O\\ o 0 02 04 0.6 08
Numerical distance ( = [log(A/B)|)
» Faster in dots Wgeratlon
Non symbolic comparison reaction time (n=9)
* Increased a‘:‘,c%acy n o0
subtra. (but not addition) 100
ool 1
. Iﬁ’g@ased accuracy & i T 1 B
speed in magnitude R
. 800 =
comparison *
600 T T T
0 0.2 04 0.6 08
Numerical distance ( = |log(AB)|)




Number board game (b) Magnitude Comparison (c) Counting

100 4 10 4 A— — A
\6& 0 5 \6\\’ '
« Colour game 6‘3'0 ) R 7\ N
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& t Posttest  Follow-Up Pretest Posttest  Follow-Up
E > | -A- Number Board Game -M- Color Board Game
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The estimator The estimator

Selectionnez un exercice.
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Quitter

L
e@s post- 50+
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SN on Additions-subtractions Total SN score on the Zareki battery

Quitter

Vilette, Mawart & Rusinek, 2010
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* 1. Building a representa(iw exact

numbers

N

* 2. Connecting th@(@presentation with the
approx1mate@1)mber representation
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Th@@ for your attention !
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Same-size dots to Arabic number
Adult study
i Go back
& Inst;uctlo . . j to« 0 »
< 3
* 22 adults who were MLD (24 0.) — oo oo % D ot
press i respon_se validation
e 22 adults COl’ltI‘Ol same %ésame studies or Heterogeneous- size dots to s?(m ze dots 1ation
profession &O &C'
‘\6 @ Heterogen@s@ze dots to Arabic numbers
Arabic numbers to same-size dots
£a% £
£ {38 s {3 :
1%«95 Mejias, Gregoire & Noél, submitted i“ﬁ#‘!
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