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Appendix A: Air Pressure Task Set 

 

 

N  Task’s name Goal Key Elements 

0 

 

Familiarization 

To press the plunger in 
and out, covering the tip 
of the syringe with the 

finger 

--- 

1 

 

Task  Syringes 
and tubs 

To push the plunge out 
until the red mark 

Medium syringe, Straight 
tube (short/long), Target 
syringe 
 
Connection:  Target syringe + 
tube + medium syringe  

2 

 

The platform lift  
To lift the weigh until 

the edge of the wooden 
wall 

Small syringe,  Straight tube 
(short/long), Target syringe 
 
Connection: Target syringe + 
tube + small syringe  

3 

 

Two platforms  
To push the platform up 

until the bee mark 

Big syringe, Straight tube 
(short/long), Target syringe 
 
Connection: Target syringe + 
tube + Big syringe 

4 

 

Machine with 
balloon 

To inflate a balloon 

Pump, Balloon, Slim tube, 
Valves of the balloon and the 
Big tube 
Connection: Open→ slim 
tube. Close valve→ big tube 
Pump→ slim tube 
Balloon→ open access 

5 

 

Machine with 
trail 

To roll a ball inside the 
big tube until the end of 

the trail (green) 

Light ball (pin-pon), Pump, 
Big tube,  Main valve, Valves 
of the balloon and the Big 
tube 
Connection:  Open valves→ 
big tube, Main valve/Closed 
Valve→ slim tube 
Pump→ slim tube 
Balloon→ open access 

6 

 

Black Box 

To draw the mechanism 
that should be inside the 
box, and to make a frog -

attached to the box- 
jump 

Pump, Balloon, Syringe, Frog 
Valves inside the box  
Connection: 
Opened valve→ placed on the 
tube connected to the frog 
Closed valves→ placed on the 
tube connected to the 
syringe/Balloon  
Balloon→ open access 
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Appendix B: Inclined Plane Task Set 

 

 

  

N.  Task’s name Goal Key Elements 

0 

 

Familiarization  

Exploring the function of 
the ramp and the 

characteristics of the 
marble/texture ball  

--- 

1 

 

Texture ramps 
To make a marble roll 

the furthest 
Smooth ramp 
Big marble 

2 

 

Marble 
Container 

(Drum) 

To make a marble roll 
down and stay inside of 

a container (drum) 

Medium column 
Smooth ramp  
Connection of the 
elements 
 

3 

 

Marble Basket 
To make a marble roll 

into the basket net 

Columns higher that the 
basket 
Inclined ramps 
Connection of the 
elements 
 

4 

 

Rolling down 

To roll a right marble 
down so that it jumps 
into a container from 

both the top and middle 
mark 

Big column  
Round tip column 
Big heavy marble 
Connection of the 
elements 
 

5 

 

Rolling up 
To roll a marble up until 

it reaches a certain 
distance 

Medium column  
Round tip column 
Small marble (light) 
Connection of the 
elements 

6 

 

The Funnel  
To make a marble roll 

until the funnel  

Propeller, two ramps and 
two targets (funnel and 
basket net)  
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Appendix C: Recurrence Plots of Dyadic Interaction 

 

 
Note. The upper part shows how different areas of the recurrence plot (RP) relate to the 
temporal coordination of the dyads: The two shadow triangular areas indicate coupling of the 
children on different time scales, where behavior is matched either earlier or later in time. The 
black diagonal line indicates moments in which the dyadic interaction matches at the same 
point on time. The bottom part illustrates two empirical RPs of dyadic interaction during two 
sessions of problem-solving. The different colors depict the three metastable states of the 
system: blue areas represent DDI, the red areas UDI, and the white areas NDI. The recurrence 
domains revealed by the characteristic “checkerboard texture" (block structures) in the RPs are 
typically indicating metastability (Graben & Hutt, 2013; Eckmann, Kamphorst & Ruelle, 1987), 
and are evidently more pronounced in recurrence analysis of categorical time series. From the 
RPs we attained the following measures for each of the states DDI, UDI, and NDI: Recurrence 
Rate on the Line of  Synchrony (RRLOS) is the proportion of recurrent states at the same point in 
time, Recurrence Rate overall (RROVERALL) is the proportion of recurrent states in the entire 
recurrence plot, Laminarity (LAM) is the proportion of recurrent states creating vertical lines, 
Maximal Vertical Line (MaxVL) is the length of the longest vertical line, Trapping Time (TT) is 
the average length of the vertical lines, and Entropy (ENTVL) is the Shannon entropy of the 
distribution of the lengths of the vertical lines. 
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