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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.
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Methods Results

Analysis

Study Population & Location

Aim

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, 

9 m) with age distribution in Fig. ②. The children 

participated in their Kindergarten (day care) 
environment (4 different locations around Freiburg, 
Germany). The adults performed their observations in 
MB’s office.

Stimuli

Stimuli were produced with “BMLpublisher” (Troje, 

2002) w/o sticks (Fig. ①). 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, 2×3×2 
stimuli were presented: f/m × 3 levels of gender 
expression × repeat runs.

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).

Completed entry trials

Direction detection left / right

Walker’s sex identification vs. “gender expression” (ge) & age
②

③

From 3 years on, all but one child identified biological motion successfully (Fig. ④). 

From 5 years on, the full experiment with 15 trials could be completed by nearly all 

(Fig. ⑤). 

From 4 years on, identification of right versus left walkers was mature (Fig. ⑥).  

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

expression” (ge, Fig. ⑦, 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).
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all: d1 = subset(d, d$genderScore>0)
summary(aov(formula= recognised ~ ageGroup*genderScore*run, data=d1))
                          Df Sum Sq Mean Sq F value   Pr(>F)    
ageGroup                   4  20.13   5.033  25.727  < 2e-16 ***
genderScore                1   3.34   3.342  17.080 3.92e-05 ***
run                        1   0.11   0.108   0.554    0.457    
ageGroup:genderScore       4   1.09   0.274   1.398    0.233    
ageGroup:run               1   0.43   0.426   2.179    0.140    
genderScore:run            1   0.24   0.242   1.235    0.267    
ageGroup:genderScore:run   1   0.01   0.006   0.033    0.857    

w/o adults: d1 = subset(d1, d1$childOrAdult == "child")
summary(aov(formula= recognised ~ ageGroup*genderScore, data=d1))
                      Df Sum Sq Mean Sq F value  Pr(>F)   
ageGroup               3   0.73  0.2429   1.016 0.38489   
genderScore            1   2.21  2.2052   9.224 0.00248 **
ageGroup:genderScore   3   1.05  0.3513   1.469 0.22162 

w/o lowest ge: d1 = subset(d1, (d1$genderScore > 2))
summary(aov(formula= recognised ~ ageGroup*genderScore, data=d1))
                      Df Sum Sq Mean Sq F value  Pr(>F)   
ageGroup               3   1.21  0.4032   1.772 0.15171   
genderScore            1   2.23  2.2252   9.780 0.00188 **
ageGroup:genderScore   3   3.35  1.1159   4.905 0.00230 **
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