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Development of Education Program for Physical Computing
using Arduino N-screen Communication Boards
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[ Abstract ]

In this paper, we have selected physical computing as the focused learning elements with the PBL-based programming instruction
method. Students experienced physical computing by using Arduino. Development of robot using Arduino can create an effective
educational environment and also provide solutions for lack of environmental conditions, such as time or spatial factor restrictions
and excessive expense issues; these are major obstacles to developing robot programming education. Finally, we analyzed the ef-
fects on growth of student's logical thinking and problem solving abilities by demonstrating the Arduino application courseware to
the field of education.
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Fig. 1. Education process of interactive Arduino.
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¢ Self-directed
¢ Motivated

. Adaptive

¢ Resource free

« Technology embedded

J8l 2. A0tE 28 JHEE
Fig. 2. Concept of SMART Education.
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Table 4. Test configuration
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Table 5. Test results of logical thinking ability
T A ZET|(N) = (\)) SAA I (N)
ARH 12.5%(2)
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Table 6. Results of a priori and a posteriori tests for logical
thinking ability
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Table 7. Lower level results of a priori and a posteriori tests for logical thinking ability

stela gz Atefl= EEHA t A= Ro=
HEEE| ArE 2.9375 16 0.92871
- -1.431 15 0.173
At 3.2500 16 0.85635
tgl=2| AR 3.6250 16 1.70783 -
- -3.335 15 0.005
AtE 4.8125 16 1.22304
HOISH| =2 A 3.0000 16 1.46059
- -1.518 15 0.150
At 3.4375 16 0.96393
E=2 AR 1.0625 16 0.85391 -
e L -3.101 15 0.007
AtE 1.6875 16 0.60208
Ha=g| A 0.3125 16 0.47871
— -1.000 15 0.333
AE 0.5000 16 0.73030
=] AR 2.0000 16 0.81650 .
— -2.449 15 0.027
Atz 5.0000 16 0.73030

H 8. ZHoiZH A ARR-ALE A 23t

Table 8. Results of a priori and a posteriori tests for problem solving ability
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