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A Tool for Learning Complex Phenomena: Experiential
and Reflective Learning with Computer Simulations

TakAsHI IBAT!

In this paper, we propose a new learning method of complex phenomena, which it is difficult
to understand intuitively because of their complex consequence. In our method, the students
learn the complex phenomena not only by listening teacher’s lecture, but also by simulating
the models with his/her computer. For the purpose, we also propose the simulation platform
and simulation models as a tool for learning the complex phenomena with both of experiential
cognition and reflective cognition. Then, we report our practice with using the proposed tool

in the university, and analyze their feedback comments in order to show the effectiveness.
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Fig.1 Learning mechanism with computer simulation.
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Fig.2 Platform architecture of PlatBox Simulator.
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Xn = 0.7447154938357405

Xn+1 = 4.0 Xn (1—Xn )
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Fig.3 Screenshot of chaos-generation model.
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Fig.4 Screenshot of queuing model.
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Fig.5 Screenshot of boid model.
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Fig.6 Screenshot of cellular automata model.
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Fig.7 Screenshot of cooperative problem solving model.

00000oooooooo®2'Yoooooooon
000000000000000000000000
000000000000000000000000
0Oooooooo
00000000000000000000000
000 700000000000000O0000O
000000000000000000000000
000000000000000000000000
000000000000000000000000
0Oo0ooooooQ

46 0000D0O0O0O00OOOOO
0000000000000000000000O0
000000000000000000000000
000000000000000000000000
0*0000000000000000000000

x3000000000000000000000D0000000
ooodtY oooo



Vol. 49 No. SIG 4(TOM 20)

[T i
279 Ay b DDA TBAE A )
505

b2 DT

|- H320) 152 - 3025 ) IR0, - FIH_in) |
- P

08 ODOO0OOO0OO0O0O00O0OOOOOO0O0O0OOOOOO00O0

Fig.8 Screenshot of evolving network model.
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Fig.9 Screenshot of neural network model.
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Fig. 10 Screenshot of genetic algorithm model.
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Fig.11 Screenshot of coupled chaotic systems model.
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Fig.12 Lecture “Introduction to Modeling and
Simulation”.
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Fig. 13 Exercise in the lecture “Introduction to Modeling

and Simulation”.
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Table 4 Combination of comments about experiential

and reflective cognition.
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Fig. 14 Quantitative analysis of comments about
experiential cognition.
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Fig.15 Co-occurrence network of comments about

experiential cognition.
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Fig.16 Co-occurrence network of categories of comments

about experiential cognition.
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Fig. 17 Quantitative analysis of comments about

reflective cognition.
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