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Basic deficit in developmental dyscalcutia
\S@
* A basic numerical deficit?

of the Approximate number system A@Wﬂson & Dehaene,
2007; Butterworth 1999]

Of the access between symbol'&ﬁ&nbers and the number
magnitude representatio éusselle & Noél, 2007)

Studies assessing DD ontrol children’s abilities in comparing
pairs of collectio symbolic numbers
Changes in t &ﬂe of experimental results according to the age

Changes in the profile with age \)(
N Q)\)
age @th Non-symbolic

De Smedt & Gilmore (2011) 6y. 0\6 6 MLD<C MLD=C
Rousselle & Noél (2007) a(g MLD<C MLD=C
Landerl & al. (2004) 0 X‘ 9 y.0. MLD<C
Tuculano et al. (2008) C)Q )~ 8-9y.0. MLD<C MLD=C

: S
Piazza e ( 10 y.0. - MLD<C
Mussolin, Me« @E{)el (2010) 10-11y.0. MLD<C MLD<C

L)

%Msan (2007) 12 y.0. - MLD<C
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» With the comparison paradigm: 1nev1 confound
between number and perceptual @ensmns for the
non-symbolic numbers (e.g., Ge & Reynvoet, 2011)
Need of using another paradi

Use of a production parz in which participants have to
estimate the results 6@ itions

e
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Deficit beyond the numerical domai@
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* Walsh (2003): proposition of a global @s%nitude
system O{\'
© Do DD suffer from a more gener: cﬁ&it of the magnitude
system, beyond the numerical, N&tnsion ?
© => Use of a condition ‘w participants have to estimate

the result of the additi amount of liquid in a glass
&
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Method
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» Production paradigm in which pargi)(ii'@n?é have to

estimate the result of additions O{,O\

© Non-symbolic numbers: Dots c{écé S

© Symbolic numbers: Arabic nu(n Is

© Non-numerical magnitue.}ggﬁrface area (amount of water in a

glass) Q@
@
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* Items . 6 >
© Three addends additions requiring caryyag over and with
sums equal to 34, 52,82 0r132 (61 or each sum in each
condition) (\@
S
© E.g.,16 + 19 + 17 (for @0\
@
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Participants <
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+ To study the developmental changes, two ag@r&ps were
contacted: children and adults

19 DD:
< pc 15 in a calculation ﬂue&&
< pc 15 in a math batte
Judged by the teac%@ aving some or severe difficulties in math
19 controls :
Same cla; &
Scor K en pc 15-85 in the math tests

reports no diff in math

Study 1: 10-11 y.o. Children (grade 5\@
t
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« Estimates and variability of the estimates 1n<6a{§d with the
target

« stable COV (SD/Mean) in each condBQQand group but COV
are larger for DD than controls
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» Precision of the estimate

AES: Absolute error score : |

ANOVA target x task x group

AES increases with target siz
in the glass condition
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estima&(é}get |

e{p\g 0001) in all conditions except




Results
@

¥ Control children
‘ B MLD children

34 52 82
Target Magnitudes
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52 82
Target Magnitudes

132
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34 52 82 132
Target Magnitudes

34 52 82 132
Target Magnitudes
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© Larger AES for DD than controls (p<.0001) § @t’he tasks but
larger differences in the Arabic conditiog.

© Controls are more precise in the Ar ondition than in the
non-symbolic condition, \e

o For the DD, the Arabic co n does not lead to better
estimates than the ho éaeous-size dots condition
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Al Control children

A4
B MLD children

Log(AES)
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Analysis of RTs shows 8000
that participants are Gadon
much faster in
approximate than
exact calculations on
Arabic numbers

*
O\\' ¥ Control children

‘ B MLD children
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Conclusion <
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Significant correlations between the AES and {%@Jal math score
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» At that age . 66
Participants are able to deal with the ’@{\'
ifficult task

The heterogeneous-size dot is the mt@

Estimates of the DD are more Q@ble and less precise than those
of controls in the symbolig\ non-symbolic tasks as well as in the
non-numerical task ~

=> global magnit cit ?

NB: The larg&&rence between controls and DD is in the

symb‘oliac@ ion
©
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¢ Adult participants A

Recruitment of participants who decl@%ving experienced

math difficulties in childhood that lé
remediation

a diagnosis of DD or

« 17 adults who were DD (2 y.0.)
* 17 adults control, sam ) same studies or profession
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o Stimygkt)
@%et of 34, 42, 52, 64, 82, 104, 132

\ A4
Memmé(gﬂ (Matrices) are ued as covariates in the next analyses




Results

» Stable COV in all the tasks

» Larger COV for the DD group i
condition
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B{@&rablc and glass

Results <
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» Estimates increase with the target 19\2@t?é tasks but
the glasses

e groups in the

» Significant differences betv&
arginally for the glass

Arabic condition only, a e(
condition
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Discussion <
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» Participants were able to deal with‘th@a S
» Estimates were more accurate is{(@}\homog than the
hetero condition (sign in cl‘\iC and marginal in

adults) => continuo?(segg@ al variables facilitate
1

the numerical approxgnyation

» glass condition: sion of estimate does not
increase with ¢&get size => different process or
represen n
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Basic deficit in DD?

Different profile in the two groups

Children: DD were less accurate than contré{ﬁn all the condition but
especially in the symbolic condition &

Adults: DD were less accurate thal\@t ols in the symbolic condition

only \e(

Reduced acuity of th g)is not observed in young DD
children, appealﬁ? teenage but disappears in adulthood
=> tempor 1cit, just a delayed maturation of the system
Possibl:g:{c{eargj)f the non-numerical magnitude as well

l@ Mwith Arabic numbers is a stable characteristics of DD




