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System Dynamics Modeling of Motor Performance Development
correlating Physical Training in Soccer Player

NISHIJIMA Takahiko, MIKI Hiromi, INAKI Mitsuharu*,
IWAMOTO Morie**, KANNO Atsushi*** and KAWAMATA Noriyuki****

The purpose of this study was to determine the system dynamics (SD) model of motor
performance development correlating to physical training in a soccer player. It were as-

sumed that the behavior of the motor performance development curve approached to the

limitation of development gradually, and that the amount of performance development for

unit time correlated to the amount of physical training volume. The development data of

30 m sprint performance of a male collegiate soccer player and his physical training time
for 25 weeks of successive training periods; 8 weeks for off-season, 9 weeks for preseason,
and 9 weeks for in-season were utilized to analyze sensitivity of the SD model. The time
unit for simulation run was a week, and the simulation period was for 25 weeks. The

system dynamics simulation software STELLA II was used to construct the model of motor

performance development. It were found that the principal elements of motor develop-

ment model were the function of the amount of development correlating to the training

volume, the limitation of development, the delay of development, and that the delay period

of motor performance development correlating to the physical training was 3 weeks in the

SD model.

Key words: System dynamics modeling, Motor performance development, Physical train-

ing, Soccer player, Simulation.
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Fig.1 Subjective motor development and physical
training.
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Fig.2 Causal loop of motor performance develop-
ment.
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Fig.3 Flow diagram of 30 m sprint perfor-
mance development correlating physical
training using STELLA IL
VTr: volume of physical training, VdTr: flow
of training volume, Speed30m: 30m sprint per-
formance, Up: flow of increase rate of per-
formance, Down: flow of decrease rate of per-
formance, UpRate: increase rate of perfor-
mance, Dif: difference between present and
limitation of performance development, Limit:
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Fig.4 Table functions of flow variables of Up,
Down and UpRate in motor develop-
ment model.

Up: flow of increase rate of performance,
Down: flow of decrease rate of performance,
UpRate: increase rate of perfomance.
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