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Figure 1. Experimental setup. A : The control experiment was conducted by two participants (a and b) using the up-
per half of the setup shown panel A, and the interruption experiment was conducted by three participants using
the full setup shown in panel A. B : Participants a and b placed the distal pad of the index finger in contact with
the load cell and produced an isometric force with the index finger. C : Participant ¢ pinched the top or bottom of
the load cell with the thumb or index finger. D : An example force trace produced by participants a and b in the
control experiment. E: The force produced by the thumb or index finger of participant ¢ decreased or increased,
respectively, the force produced by participant b.
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Figure 2. Example data showing the total force and the individual forces generated by participants a and b in the
control and interruption experiments, and the forces generated by participant ¢ in the interruption experiment. A :
The force generated in the Ist block of the control experiment. B : The force generated in the 8th block of the
control experiment. C: The force generated in the 1st block of the interruption experiment. D : The force generated
in the 8th block of the interruption experiment. E : The force produced by the participant ¢ in the 1lst block of the
interruption experiment. F : The force produced by participant c¢ in the 8th block of the interruption experiment.
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Figure 3. Distribution of forces produced by 10 pairs. Dashed lines represent the target force. A : Distribution of
forces produced by 10 pairs in the Ist block of the control experiment. B : Distribution of forces produced by 10
pairs in the 8th block of the control experiment. C : Distribution of forces produced by 10 pairs in the 1lst block
of the interruption experiment. D : Distribution of forces produced by 10 pairs in the 8th block of the interruption
experiment.
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Figure 4. Changes in correlation coefficient, absolute error (AE), and standard deviation (SD) in each experiment.
A : The mean correlation coefficient between the peak forces produced by participants a and b across the eight
blocks in each experiment. B : The AE of the total force produced by participants a and b across the eight blocks
in each experiment. C:The SD of the total force produced by participants a and b across the eight blocks in
each experiment. D : The SD of the force produced by participant ¢ across the eight blocks in the interruption ex-
periment.
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Interruption Negatively Impacts Performance during Joint Action
but Facilitates Complementary Force Production

INUI Nobuyuki® and MASUMOTO Junya™*

(Keywords : interpersonal coordination, interruption, complementarity)

In soccer or basketball, a player often passes a ball to a teammate. This is an example of coordination
between individuals with a common goal in a motor task. Such coordination may occur intentionally and

29

has recently been termed “joint action”. In practical events such as ball games, players have to pass a ball
to a teammate even if opposing players interrupt the passing of the ball.

In our previous studies on joint action we found that the force produced by two people is complemen-
tary. The optimal feedback control theory predicts that as the error produced by the participants increases,
error compensation also increases. The present study thus tested the hypothesis that an interruption facili-
tates complementary force production but negatively influences performance during joint action. Twenty—
one students performed both control and interruption experiments. In the control experiment, two partici-
pants produced a target force such that the sum of the discrete peak forces produced by their right index
fingers was 10% of maximum voluntary contraction. In the interruption experiment, two cooperative partici-
pants (participants a and b) produced the same target force as the control experiment, and another partici-
pant (participant c) interrupted the peak forces produced by participant b. The force produced by the index
finger or thumb of participant ¢ decreased or increased the force produced by participant b. Both experi-
ments consisted of eight blocks, with 50 trials in each block. The interruption was constant across blocks.
The correlation between the forces produced by two cooperative participants was more negative in the in-
terruption experiment than in the control experiment. The magnitude of the absolute error and standard de-
viation of force was greater in the interruption experiment than in the control experiment. These new find-
ings indicate that interruption caused performance to deteriorate during joint action, but facilitated comple-

mentary force production.

*School of Arts and Health Education, Naruto University of Education

**The Joint Graduate in Science of School Education, Hyogo University of Teacher Education

—300—



	ジョイント・アクション中の妨害はパフォーマンスを低下させるが相補的力発揮を促進する
	Ⅰ  
緒言
	Ⅱ  
方法
	Ⅲ  
結果
	Ⅳ  
考察
	Ⅴ  
要約
	文献
	Abstract


	目次（Contents
）



