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Development Modelling for Evaluation of Distance, Effective Potential and
Energy of Motion for Particle Polar Coordinates under Central Force
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Abstract
The objectives of this research were 1) to develop a model of under-moving particles

Fe(r)andF,,(r) 2)to compare the learning achievement of students who were manipulated
by the model of under-moving particle F,,(r)and F,,(r) for secondary school students.

Fourth year, particle orbital with students who received a normal learning arrangement and
3) to study the students' satisfaction with the model of particles moving under and the
research sample were students. mathayom 4, Petchpittayakom School Phetchabun Province,
the second semester of the academic year 2021, consisted of 68 students. This research was
experimental research. (Experimental research design) The research format is a model with 2
samples. trial plan Pretest-Posttest control group design 34 students per class and then simply
randomized again. By the method of drawing lots, the experimental group 1 was managed to
learn by using teaching media and the second group received a normal learning management.
The research instruments were 1) particle model 2) learning management plan 3) achievement
test 4) satisfaction assessment form. The data were analyzed using statistical methods t-test
as Dependent Samples and independent Sample t-test as difference score. The efficiency of
teaching materials, models of particles moving under and subject matter orbiting particles
moving in polar coordinate systems under centripetal forces. For grade 4 students, the
efficiency criteria were 85.04/84.42. In terms of academic achievement, Academic achievement
Post-study astronomy and space of mathayom-suksa 4 students who were taught by using
teaching materials was higher than that of normal learning management. statistically significant
at the 0.05. The satisfaction of students in mathayom-suksa 4 who received the learning
management using teaching materials had satisfaction after the learning management using

the teaching materials. There was a high level of satisfaction.
Keywords: model, achievement, central force
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