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Development of a Virtual Reality-Based Physics Experiment Training
Simulator Centered on Motion of Projectile

Yeon Jeong Kim' - Sei Hee Yun' - Byoung-Seok Shin™"

ABSTRACT

Recently, in the field of education, various attempts have been made to apply virtual reality technology to an educational field and
use it as an educational medium. Accordingly, in the science subject area, it is necessary to simulate science experiments that can make
various and active experiments out of various limitations such as space and situation by using virtual reality environment construction
technology. In this study, after selecting a physics course from a science subject, an experimental simulation using a parabolic motion
formula, one of physical phenomena, is implemented in a virtual space, and then used in actual physics education based on the learning
standards of the STEAM theory. Prove this is possible. Through this, it was confirmed that a specific educational model using virtual
reality space can be designed, and it shows that education can be conducted with more effective educational methods in various subjects
of education through the combination of traditional educational model and modern technology. Regarding the results of the research,
it suggests the possibility of future research plans and practical use in the educational field.
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Fig. 5. Motion of Projectile
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Table 1. Survey on Educational Utilization of Simulation Programs

Question Contents
o]le]e]lo]leo]®|a]®] ®] ® [Mean
Score
(1: Very No, 2: No, 3: Normal, 4: Yes, 5: Very Yes)

Question
Number

Did you know that the simulated simulation is a problem using
1 [Motion of projectile] among the physics theory?
3 [ 5[ 4]5 5[5 ]5]5]4]5]46
Was it possible to grasp the principle of Motion of projectile
2 through the implemented simulation?
3 |5 [ 1[5 4]4]4]4]3]5]38
Could you find a way to score a goal in the implemented
3 simulation? (Adjustment of power, throwing angle, etc.)
2 [ 4 [ 33 [5[4]4[3[4]3]535
When implementing a basketball game simulation with the
conditions of implementing [Motion of projectile], [basketballl,
[scorel, [throwing anglel, and [throwing forcel, is the
implementation difficulty appropriate for the beginners to
implement?
4 [5[3[4[3[3 4447147138
When implementing a simulation, is there a possibility that
5 various programs will come out reflecting the ideas of learners?
4 Ja]s[4afa]a]5[s5]5]4]
When constructing a simulation, is it possible to constructively
learn to find solutions to problems and perform tasks on their
own? (Internet search, book search, etc.)
5 [4[3[ 4551454147143
Is it possible to solve the problem through cooperation between
7 learners when implementing simulation?
5143 [3[5[5[5[5[4] 47143
If fail while implementing a simulation, is it possible to learner
8 still feel the value of the training program?
313345545475 1]41
This educational program is a program that experiences and
proves the theoretical learning through simulation and
9 simulation using a physical engine. Is the program suitable for
use in class?
241 [5[4[4]5]5]4]57]39
® Displaying the mass or weight of a basketball may be more
helpful in understanding the parabolic principle.
¢ It would be better to supplement the descriptions of the x, vy,
and z axes based on the basketball goal.

e If the program is quite impressive and used in class, it is
expected to have a great effect on inducing students' interest.

e It is good to conduct the program in accordance with the
theory of convergence talent education, but it is considered
that the difficulty is high for students to conduct the
experiment simulation. It seems to be effective if you proceed
before the assignment and after the lesson on the
implementation of the simulation.

Other
Opinion
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