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Biological motion: At what age do we recognize boys and girls?
Michael Bach' Vanessa Frommherz', Wolf A. Lagréze’, Nikolaus F. Troje?
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Study Population & Location
All participants or their parents gave informed written
consent with forms approved by our ethics committee.
63 children (28 female, 35 male) and 19 adults (10 f,
left / right 9 m) with age distribution in Fig. 2). The children
walkers N participated in their Kindergarten (day care)
environment (4 different locations around Freiburg,
Germany). The adults performed their observations in
MBs office.
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Stimuli

Stimuli were produced with “BMLpublisher” (Troje,
2002) w/o sticks (Fig. ). Generated image sequences
were presented by a web-based Cappuccino program
(Bach 2014, Fig. 3®).

A gender-neutral front-facing walker served as initial
test. On positive response, left- and right facing
walkers had to be correctly identified. On pass, 2x3x2
stimuli were presented: f/m x 3 levels of gender

expression X repeat runs.
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Web interface to experiment

All test results were immediately documented on paper forms and later transfered to spreadsheet templates.

Processing of spreadsheets, error screening, analysis, statistics (ANOVA) and graphics was performed in R

(R, 2015).

Ai
Biological motion is a fascinating phenomenon: Not only can we recognize walking
with impoverished information, but also species identity, and in humans mood and

sex. We here look at a developmental aspect, namely from which age on are

obeserver able to distinguish between male and female gait patterns.

Findings
From 3 years on, all but one child identified biological motion successfully (Fig. @).
From 5 years on, the full experiment with 15 trials could be completed by nearly all
(Fig. ®).
From 4 years on, identification of right versus left walkers was mature (Fig. ).

Identification of the walker’s sex depended on the parameter “gender

expression” (ge, Fig. (D, p<0.001). At ge=1, only 80% of adults agreed, rising to
95% for ge=3, reaching 100% for ge=6. Children exceeded chance level for high ge
levels after their 5th birthday. Even the oldest children in this study (7 years) the
response was below adult levels for ge=6, suggesting that a higher upper age limit
should be included in future studies.

When restricted to childen, the ANOVA showed a significant of age only when the

lowest ge (where adults were not at 100%) was excluded.

Limitation: Walkers were modeled from adults (but see Crawley et al. 2000).

Literature

Bach M (2014) Visual illusions on the Intemet: 15 years of change in technology and user behaviour. Perception 43:873-880

Crawley RA, Good MM, Still AW, Valenti SS (2000) Perception of Sex From Complex Body Movement in Young Children. Ecological
Psychology 12:231-24

Joseph R (2000) The Evolution of Sex Differences in Language, Sexuality, and Visual-Spatial Skills. Arch Sex Behav 29:35-66
R Development Core Team (2015) R: A Language and Environment for Statstical Computing. htpe/wvw:R-projeet. org/
Troje (2002) ] Vision, doi:10.1167/2.5.2)

xx something on visual development

Contact

O Section Visual Function, Eye Center, Freiburg University, Germany - 2Queen’s University, Kingston, Ontario, Canada

Methods

L100% — — — — —

% passed of initial 3 tes

% Correct d\recnon detection

§

&

B0 MOTH
N

0%

Direction detection left / right

0%

Completed entry trials

@4

UNIVERSITATS

KLl

Results

Completed all

- Q
=

9% completed observations (of 15)

50%
25%]
@5 s 67 (070 % @a ws Gel
Age group

ANOVAs

o112 81 - subsee, asgenderseore>)

INIKUV FREBURG mmm

trials

®

1 @oo
Ade group

Dt Sun S ean 5
agesroup. 42013

, data=dl))
F e szh)

. data=dl))

enterscors 1 5 s
— e — — = 1 o1 olm
agesroupigenderscore © s olane
ageGrouprrun 1 0l oz
genderscorasrun 1 0z ol
Sgecroup:genderscoreszn 1 001 0.006
/o sdultss d1 = subset(dl, diSchildoradult == "child")
rocognized -
B Sun Sq Hean Sq P value PE(F)

@4

Walker’s sex identification vs.

Hit rate —

1005

750

id o6 13 6 i o8 6 i & &
ge~

g

"

#

o

agesror 3 0.3 02429 1016
edarseore 1 zl21 202 9.
os os3 a

ageGroupigenderscore 3

®

0.38489
224 0.00248 ++
69 0.22162

wlo dovest ges 41 = pubser(sl, (@isgenderscore > 2))

@s) (58] ©7  (2070] T ) P
Age group Senderscore D2 ras

agecroup:genderscore 3

age: (34] age: (48] age: (56 < age: (67] age: (20.70]
n=i7 n=t5 n=ta =3 n=to

335 150 4l

“gender expression” (ge) & age

| data=d1))

o n 5q tean 5q £ value er (o

T2 orisint
780 0.00188 ++
905 0.00220 ++

@

Age
group ~



