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Development of a Programming Learning System for Beginners by
Using Physical Programming
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Abstract: We have developed a programming learning system for beginners by using physical programming.
We have adopted a tangible user interface for using in a group learning. Users of the system can learn
concepts of programming by thinking the program that moves a robot to goal, with interest and actively. A
maze at any levels can be created. Physical programming is implemented by putting a block with a control
marker. Programming learners using developed system can acquire high learning effect of logical thinking.
We have confirmed that objects of the system have been realized, by questionnaire surveys. The system
would contribute to human resource development for information and communications technology.
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Fig. 1 Tiles for creating maze (a) a forbidden area, (b) a path,

(c) a wall, and (d) a goal.
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Fig. 2 Screen of solving a maze.
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Fig. 3 Screen of creating a maze.

M4 7077 2N E 70y 2
Fig. 4 The block using physical programming.
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Fig. 5 Programming of the system with blocks.
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Fig. 6 How to put many blocks.
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Fig. 7 Screen of grabbing program.

8 K DB
Fig. 8 Maze of sample.
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x2 707740 (M8 OREIZHNT L)
Table 2 Example of the program for reaching goal in Fig. 8.

JE e OXy POME | BRy FoME
1 il @ il
2 il @ il
3 il ©) il
4 il @ il
5 Hi ® il
6 Allm L ® £i
7 Tx v ® H
8 Alzlm L ® %
9 Ty T @ 3
10 Vx o7 ® %
11 i (©) #%
12 | Al L ©) £
13 i © 1i
14 il @ )
15 | ElZmEL @ i
16 il @ il
17 il ® il
18 i) Goal [:D)

9 HBRORKNE Z LN D EKEDOH
Fig. 9 Maze that has plural paths from start point to goal

point.
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Fig. 10 Result of Question 1.
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Fig. 11 Result of Question 2.
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Fig. 12 Result of Question 3.
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