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INTRODUCTION: ARE HUMANS ENDOWED WITH A GEOMETRICAL LANGUAGE?

access to education have demonstrated the existence of
innate “core knowledge” for space, endowing humans with
spontaneous intuitions of geometry.

¢ Studies of sequence learning have outlined one possible sequences also underlies the acquisition of mathematics.
mechanism by which complex mental representations are
constructed out of simpler primitives: the human ability to

extract complex nested structures from sequential inputs.

 We propose to formalize the human sensitivity to
mathematical rules through a “language of thought” that

¢ The question therefore arises whether a capacity for the allows the formation of complex representations from a small

< Experiments in infants, preschoolers, and adults without internal representation and manipulation of nested repertoire of primitives.
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RESULTS

Knowledge of geometrical primitive rules Learning of embedded rules Kolmogorov complexity well predicts

Error rate: Clicks — Number . P
cipants: subjects’ performance
repeat alternate Asegments Adiagonals Regular of participants: 2arcs 2squares 2rectangles 2crosses J P
French ° EM gM Isecluelnce 100 % L] ZZMJ Z:(\A\‘/ \/\\/M ;’:l\/\/\( | Jerrors o repeat
. 0 o 0. rregular 50 % Actual ot ot M—l 04 04 A alternate
adults: o 0 Hygy g, o ,\ L baseline 00 sequence | ﬁ}\\'j\,\'# J W‘H\ 0.8 < 2arcs
! . 1, :I o ) nﬂnﬂ ) g g o ! g o 8, ! m = o 0.6 O 2squares
z z " nﬂ “ “a z E g nﬂﬂ u ‘z D o o a” % 4segments
? | L » In comparison to irregular g nn‘F ' g B oA BTl @ @ 04 *  4diagonals
8 | 8 1 8 = 1 8 = 3 - | A - | | a
3456 78 910111213141516 3456 78 910111213141516 345678 910111213141516 . 845678 9101112131415 16 845678 9101112131415 16 345678 910111213141516 345678 910111213141516 0.2 A 2rectangles
S S basellnel most of the regUIar - - - - French adults: : ¥ 2crosses
French 0.13 0.13 0.13 0'13FH ,/HF‘\’ sequences were well learnt. 08 08 oa 0/\ P‘\’/’\{ 0ol $—4—4 H,Q\N 0 c 6 7 8 9 1‘0 1‘1 iz 1‘3 1‘4 1‘5 i6 O irregular
0.6 0.6 0.6 0.6 . 0.6 0.6 0.6 0.6 7
children: o} 0Ny e 8-3.\' S 07 » Error pattern directly reflects g;;N\ g;;VH o o 1 Zurosses
-_*\’\0 ’\: * Py ._‘ PRI ST '_‘ R R 6_‘ P . . . o] I T oL . Iy oL+ vl oL vl 08 % @ VAN 0
o the hierarchical internal . p———
o= o, o o m° ® representation of sequences. o | = = ’ i\ : 0.6 O repeat
= 3 = . : - | . [ i -ﬂn ° o = e - ° o | O 04 /N repeat+2
== » Error rate at specific data = .= | = T 0 o s Lo ' o
6 7 8 12 13 14 15 16 6 7 8 12 13 14 15 16 6 7 8 12 13 14 15 16 6 7 8 12 13 14 15 16 . . . 6 7 8 12 13 14 15 16 6 7 8 12 13 14 15 16 6 7 8 6 7 8 12 13 14 15 16 4@ pomts
- S point indicates how well a French children: %% ¢ 9 2arcs
I 1 . 0; 0; 0_: S ] 2squares
Munduruku o iy iy iy H\H\’ given rule is understood: e.g. N H\FH 5 678 9101112131415 16 q 4po
adUItS' 0.4 0.4 0.4 0.4 . o V4 04 04 ’\N 0.4 17 points
N 02 OhoA o} in “4segments”, even data .y AN TN ;Y _ o asegments
¢ v — ¢ —— [ e S— — — . . ol 1L TNy ol . L ob, . P oL ool | C.r .
= points reveal that all axial : - | o L : 81/ 4 adiagonals b« adiagonals
= - ) : : : : B - = AN /. 2rectangl
“unnn o o ?ﬂn o ; ; symmetries are detected by Fu,.ﬂ ;rﬂ o, = T : A2 Lo
oo o = ol iCi 3 n“"n L ey, U fm g e TR 0.4 -
S 78 i3leisis 675 203141515 5 7 h pisiisis 6 7 s 1213141516 all groups of participants. T e S e e e Munduruku O irregular
0.2
adults: S f

5 6 7 8 9101112131415 16

MODEL FITS

Complexity

CONCLUSIONS
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In children, the failure with complex
sequences could arise from limitations
in working memory and not necessarily
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