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2.5 Measuring Nonverbal Movement Synchrony: Motion Energy Analysis ………...………
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university’s psychotherapeutic outpatient clinic. Each dyad completed two standardized pla
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foundation for a child’s developmental trajectory (Feldmann, 2007). Children actively participate 

. Such interactions in a child’s early life can provide 

development, as parents often serve as children’s primary sources of stimulation, support and 

nstruct their child’s experiences from the ground up 



The effectiveness of such interactions isn’t determined singularly by these behaviours, 



connected, such that one system’s changes relate to changes in another (Sfeir et al., 2025). This 

patterns which go beyond chance and coincidence. This doesn’t always mean perfect alignment of 

of behaviour can enhance a child’s ability to attend to and 

predict the caregiver’s behaviour (Harrist & Waugh, 2002). This creates a supportive environment 



researchers are able to grasp the extent to which adjustments in one partner’s behavioral state can 

affect the other’s ability to mi



and isn’t intentional mimicry of one’s actions (Ke



(Papoušek, 2007). Growing up into childhood, these cues manifest and form deeper connections 



‘nonverbal synchrony’. They coined the term as a phenomenon describing coordinated movement 

between interacting individuals as ‘interactional synchrony’ (Condon & Ogston, 1966

& Tschacher (2011) then further conceptualized ‘nonverbal synchrony’ as a phenomenon having 





a time series of ‘motion energy’ representing the degree of movement shown at each point in time. 

interacting partners’ dynamic movement fluctuates and coordinates during an interaction. Once 





coordination without disrupting the participants’ behaviour or flow of

choosing the predefined ROIs, MEA isn’t able to assess the quality or direction of the movement, 

movement. This issue can be addressed by having multiple ROIs, however MEA isn’t able to 

when individuals in the frame overlap. For example, when a child leans into a parent’s lap. As 
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Participants were asked to play the board game “

Penguin” taking to remove pieces of ‘ice’ without letting the 



indicate ‘begin play’ and ‘stop play’ at the end of the 5 minutes. In some cases, when play extended 

loaded by clicking ‘open folder’ on the Calibration document. Once the Toolbox was open it was 

important to select the required detector for this study, ‘body_joints’. This compon





few situations when the software wasn’t able to accurately pinpoint the movement of a body part. 



them to the video visualizations. Since these scores reflect the algorithm’s level o





segment of each time series. We divided each participant’s time series into overlapping segments 

Fischer’s Z



correlations, which are the absolute values transformed using Fischer’s Z Transformat





Cohen’s 



With regards to RQ 3, the data had to be restructured in a wide format where each dyad’s 













. An effect size measure was also conducted with Cohen’s 





axis (‘Game’) represents the play condition (Structured and Free) whereas the 









of body joints. These scores provided a ‘reliability estimate’ for each jo





The second research question of this study asked, “How does nonverbal movement 

–

synchrony expected by chance)?” Backed up by previous literature, we hypothesized that both 

This approach divides each participant’s movement time series into overlapping co

correlations between the parent’s and child’s m

calculate pseudosynchrony using the SUSY approach, we divided each dyad’s movement time 



create a surrogate, ‘proxy’ time series. This ensures that any results derived from the surrogate 

Fisher’s Z transformation

segment shuffling, temporal segments of one partner’s time series are rand



(Cohen’s d = 0.24)



‘proxy’ data comparisons when studying dya

The third research question of this study asked, “Does movement synchrony differ between 

free play and structured play conditions?” We hypothesized that synchrony levels would vary 



Despite this statistical insignificance, the effect size (Cohen’s 





psychology. It suggests that movement synchrony isn’t only an observa















However, we weren’t able to find any statistically significant differences between the two 
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parents’ and experts’ perceptions of play in the 21st Century. 
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children’s development. –

“Dancing” Together: 
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toddlers’ psychosocial outcomes. 

–

–



—

–

Papoušek, M. (2007). Communication in early infancy: An arena of Intersubjective Learning. 

–

–

–



–

–

–

–



–

–

–



–

–

van der Klis, A., Adriaans, F., & Kager, R. (2023). Infants’ behaviours elicit different verbal, 



–

–

–

Woolgar, M., Churchill, R., McMillan, D., Fonagy, P., O’Sullivan, A., & McHale, M. 

–

–



















●
●

● Open ‘calibrations.toml’ which is located in C:
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Since your video’s frame per seconds rate is 50, in total you have 

●
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on the right side, then it should be [“client”, “therapist”]
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The child’s leg does show more movement than there really is. 

0:43 When it’s the mother’s turn, as she is hitting the block, the stable hand is also 
showing movement which isn’t there. Is that controllable? It’s happening because the two 

0:10 Mother’s right leg showing some movement that isn’t there; 
0:20 The child’s leg is also moving in the wrong place. 

4:46 The child’s legs are showing a lot of movement when there isn’t 
any. It seems like the software gets confused when there’s overlap, especially when the 

0:10 The child’s arm shows some unwanted movement. 
5:00 The child’s hands show unwanted movement when they overlap. 



4:15 nothing major but the child’s knee shows more movement than what there 

the game. So the video can be considered ‘trash’ after this. 

0:30 The father’s left arm shows some unwanted movement because it’s behind the 

4:55 The box being in front of the father’s arms confuses the software almost 

1:10 Father gets up to fix daughter’s chair. Their bodies overlap for a fraction of a 

end The child’s right leg shows constant unwanted movement because it is behind 

Otherwise, the father’s frame is steady. 

2:50same here, unwanted movement in the child’s right leg when it is overlapped by 



end same here. The child’s legs show a lot of unwanted movement that isn’t there 

3:55 Some unwanted movement in the child’s legs 
5:30 Child’s legs overlapping with the table confuses the softwares showing lots of 

The video begins with unwanted movement being shown in the mother’s legs. Maybe the 

The child’s hand also shows some unwanted movement when it goes behind the box 

Really short video…why?

Some unwanted movement in the child’s left shoulder in the beginning minute of the 

Father’s right arm showing some unwanted movement when it’s covered by the other 



The mother’s 

child’s but visibly 

however the child’s 

the child’s legs 

child’s body 



The child’s hand 

The child’s leg is 

the child’s knees and 

the child’s knees 

the child’s legs aren’t 

than where they’re 

that the child’s legs 
aren’t where the 

where they’re 

the sense that where the child’s actual legs are and w



225 and then slowly becomes more and more ‘shaky’ as the conf
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Package ‘SUSY’







in seconds. Aggregation is then performed by transforming correlations to Fisher’s Z, computing
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"p ≥ .05 (Normal)",










	To overcome the limitations of the Motion Energy Analysis (MEA) software, researchers have turned to the use of body pose estimation approaches . Body pose estimation is a computer based vision technique which allows scientists to track the position a...

