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Cross-cultural analysis of attention disengagement
times supports the dissociation of faces and
patterns in the infant brain
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SUPPLEMENTARY METHODS
Analysis of disengagement times

The disengagement time (DT) was defined as the time interval starting at the onset of the lateral stimulus and extending until the
point of gaze shifted from the central to the lateral stimulus or a time-out period of 3,500 ms was reached (i.e., censored DTs).
In previous studies, DTs have been aggregated by calculating an average of the DTs (e.g.'~), an average of logarithmized DTs
as proposed by Csibra e al.* (e.g.>”7), or a median of DTs (e.g.®). Sometimes DTs have been aggregated with the inclusion
of censored DTs (i.e., trials without gaze shift by the set cut-off value, e.g.”), or by calculating the proportion of observed
gaze shifts out of the total number of valid trials (e.g.'*!'!). The first approach is problematic given the fact that infants’ DTs
are characterized by a heterogeneous distribution of quick, delayed and censored values'> 3. The second approach is a more
justified for summarizing heterogeneous distributions, but this approach is complicated by a lack of a clear definition of the
distinct population of responses. Consequently, classification of responses into “shift” and “no-shift” trials has been based on
arbitrary and variable cut-off value, typically around 1,000 ms. A summary of the aggregating methods used in previous studies
is listed in Table S1.

We used a data-driven method to recode the DT data into a binary variable that indicated whether a quick disengagement
from the central stimulus occurred or not on a given trial. The distribution of DTs for faces in the current datasets consisted of a
primary density of “quick” responses (corresponding to the typical latency of disengagement in infants, approximately 0-1,000
ms), a smaller population of “delayed” responses (approximately 1,000-3,500 ms), and a variable number of censored responses
(3,500 ms) (Fig. 2, Table 1). To find the boundaries of these populations for the different datasets, we used unsupervised
agglomerative hierarchical clustering to classify the distribution of DTs into distinct groups of observations. The calculation
procedure included the following steps: (1) clustering all valid DTs in the face condition that were below 3,500 ms with Ward’s
method using Euclidean distance, (2) stop clustering when two clusters (groups) were reached, (3) selecting a time point
splitting DTs into two separate groups of responses (i.e., a mean of the two values, one from both groups defined in clustering,
that were closest to each other), and (4) verifying the clustering outcome by fitting finite mixture models of two distributions to
log-transformed DTs.

Hierarchical clustering split non-censored DTs on the face condition into two groups. The cut-off value for quick responses
was 1,066 ms for Finland, 833 ms for Malawi 1, 1,110 ms for Malawi 2, and 941 ms for South Africa. In a verification with
finite mixture modelling for two distributions, cut-offs were 700 ms for Finland, 883 ms for Malawi 1, 1,067 ms for Malawi 2,
and 533 ms for South Africa. Using the cut-off from the primary clustering, we recoded all trials in the data into “quick” and
“delayed” disengagements, with the latter category also including censored values.
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Study Age Lower limit Upper limit Aggreﬁating Includes right-
(months) (ms) (ms) method censored values
Alahyane et al. (2016)! 7-42 50 600 Mean No
Elison ef al. (2013)2 7 100 1,000 Mean No
Elsabbagh et al. (2009)° 9-12 100 1,200 Mean (log) No
Kataja et al. (2018)!° 8 150 1,000 Binary Yes
Kulke, Atkinson, & Braddick (2015)3 1-9 150 5,000 Mean No
Leppinen et al. (2015)° 5-48 150 1,000 Mean Yes
Matsuzawa & Shimojo (1997)° 2.5-12 100 3,000 Mean (log) No
Nakagawa & Sukigara (2013)’ 12-36 100 2,600 Mean (log) No
Van der Stigchel er al. (2017)3 9-15 0 1,500 Median No
Yrttiaho, Forssman, Kaatiala, & Leppinen (2014)'! 5-7 150 1,000 Binary Yes

Table S1. Lower and upper limits for valid disengagement times in previous studies with infants and young children.
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Figure S1. Bubble plots on disengagement data for Finland dataset including participants with > 3 observations for each
variable. Circle size is the squared count of participants for each interval. Black line indicates linear fit. (a) Covariation of
delayed disengagement from faces and oculomotor speed for non-face patterns, N = 36, r; = 0.37, BFjo = 2.30. (b) Odd-even
split-half reliabilities of delayed disengagement from faces, N = 35, r; = 0.72, BFj9 > 100. (¢) Odd-even split-half reliabilities
of oculomotor speed for non-face patterns, N = 31, ry = 0.45, BF1o = 4.70.
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Figure S2. Bubble plots on disengagement data for Malawi 1 dataset including participants with > 3 observations for each
variable. Circle size is the squared count of participants for each interval. Black line indicates linear fit. (a) Covariation of
delayed disengagement from faces and oculomotor speed for non-face patterns, N = 35, r; = -0.02, BFjp = 0.21. (b) Odd-even
split-half reliabilities of delayed disengagement from faces, N = 33, r; = 0.28, BFj9 = 0.73. (¢) Odd-even split-half reliabilities
of oculomotor speed for non-face patterns, N = 27, ry = 0.53, BF19 = 10.30.
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Figure S3. Bubble plots on disengagement data for Malawi 2 dataset including participants with > 3 observations for each
variable. Circle size is the squared count of participants for each interval. Black line indicates linear fit.(a) Covariation of
delayed disengagement from faces and oculomotor speed for non-face patterns, N = 345, r; = 0.08, BFjp = 0.18. (b) Odd-even
split-half reliabilities of delayed disengagement from faces, N = 308, r; = 0.53, BFjo > 100. (¢) Odd-even split-half reliabilities

of oculomotor speed for non-face patterns, N = 273, ry = 0.29, BFjo > 100.
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Figure S4. Bubble plots on disengagement data for South Africa dataset including participants with > 3 observations for each
variable. Circle size is the squared count of participants for each interval. Black line indicates linear fit. (a) Covariation of

delayed disengagement from faces and oculomotor speed for non-face patterns, N = 134, r; = 0.08, BFjp = 0.16. (b) Odd-even
split-half reliabilities of delayed disengagement from faces, N = 132, r; = 0.57, BFjo > 100. (¢) Odd-even split-half reliabilities

of oculomotor speed for non-face patterns, N = 77, ry = 0.35, BF1p = 16.43.
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