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Evidence for Disorientation and Use of Geometry in
Reorientation
In the reorientation task, children were disoriented in three
rectangular rooms with different aspect ratios (6:9, 6:8, and 6:7).
To confirm that children were disoriented and used the distance
relations in each room to find targets, we compared their searches
to the correct corner with those of the diagonally opposite corner
(the correct corner’s geometric equivalent). We found no dif-
ference between searches to the correct and geometrically
equivalent corners in any of the conditions (Table S1), indicating
that children were disoriented before searching and used the
shape of the room to find targets.

No Order or Sex Effects
Because we evaluated children’s performance on a number of
nonsymbolic and symbolic tasks of geometric knowledge in ad-
dition to a test of verbal intelligence, we split these tasks into two
sessions. Twenty-three children received the nonsymbolic tasks

on their first visit, followed by the set of symbolic tasks and
a verbal intelligence test on their second visit; 22 children re-
ceived these sets of tasks in the opposite order. We found no
performance differences between these two groups (Table S2) or
between male and female children on any of the tasks or con-
ditions (Table S3).

Statistical Reliability
Tasks and items for all measures entering into the regression or
correlational analyses were chosen based on previous research in
the domains of human navigation, visual form analysis, and map
reading (1–6). Each task was designed at a difficulty level to
permit a mean score between chance and 100%, with no floor or
ceiling effects. Mean performance was similar across all meas-
ures (between 57% and 68% correct), and observed variances
were well matched (Table S4), supporting the use of these
measures in an individual differences approach (7).
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Fig. S1. Scatterplot depicting the nonsignificant relationship between children’s performance on the reorientation task and the visual form analysis task.

Dillon et al. www.pnas.org/cgi/content/short/1312640110 1 of 3

www.pnas.org/cgi/content/short/1312640110


Fig. S2. Scatterplot depicting the nonsignificant relationship between children’s performance on the distance map task and the angle map task.

Table S1. Proportion of responses to the correct corner or its geometric equivalent in the three
enclosures of the reorientation task

Enclosure Correct corner Geometric equivalent Significance test

6:9 Rectangle 0.39 0.35 t(44) = 0.79, P = 0.434
6:8 Rectangle 0.33 0.28 t(44) = 0.84, P = 0.407
6:7 Rectangle 0.26 0.27 t(44) = −0.22, P = 0.828

Table S2. Means and significance tests for performance differences between those children
who completed the set of nonsymbolic tasks on their first visit (followed by the set of symbolic
tasks on their second visit) and those children who completed these sets of tasks in the opposite
order

Task Nonsymbolic first Symbolic first Significance test

Reorientation 0.60 0.66 t(43) = −1.05, P = 0.299
Visual form analysis 0.57 0.56 t(43) = 0.17, P = 0.863
Distance map 0.57 0.65 t(43) = −1.30, P = 0.202
Angle map 0.56 0.75 t(43) = −1.98, P = 0.054
Peabody Picture Vocabulary Test 115.64 120.34 t(43) = −1.46, P = 0.153

Table S3. Means and significance tests for performance differences between male and female
children

Task Male children Female children Significance test

Reorientation 0.64 0.63 t(43) = 0.23, P = 0.821
Visual form analysis 0.55 0.59 t(32.56) = −0.76, P = 0.451
Distance map 0.67 0.55 t(43) = 1.95, P = 0.058
Angle map 0.58 0.74 t(43) = −1.66, P = 0.105
Peabody Picture Vocabulary Test 116.05 119.96 t(43) = −1.20, P = 0.237
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Table S4. Means and variances for each of the measures
entering into regression or correlational analyses

Task Mean Variance

Reorientation 0.68 0.04
Visual form analysis 0.57 0.03
Distance map 0.61 0.05
Angle map 0.66 0.11

Dillon et al. www.pnas.org/cgi/content/short/1312640110 3 of 3

www.pnas.org/cgi/content/short/1312640110

