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Numeric Key Programming Material for
both Visually Impaired and Sighted Students
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Abstract: In the informational society, it seems that elementary school students should learn program-
ming. However, almost all programming tools for beginners employ graphical user interface, so visually im-
paired students cannot use such programming tools. To the problem, we have developed a new program-
ming material only using a numeric keypad and a mobile toy robot. We then conducted experimental
classes, which were focused on the ease of use the material by both visually impaired and sighted students.
As a result, visually impaired students were able to obtain the programming skill within 15 minutes at
maximum from their first touch of the robot. On the other hands, sighted students spent only 5 minutes
to use the robot.

Keywords: numeric key programming, visually impaired, robot programming, primary and secondary edu-
cation
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Fig. 1 Our developed Robot.
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Table 1 Robot programming command set.

Command Operand Description

FW d Move forward (0:random)
BK d Move backward (0:random)
LR d CCW rotation (0:random)
RR d CW rotation (0:random)
BP d Musical scale (0:random)
FOR d Loop block (d times; 0:00)
NEXT - End of loop or while block
IF sid & ss  Conditional branch
ENDIF - End of IF block

ELSE - Else clause
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Fig. 2 Sample programs.
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Fig. 4 Layout of sensors and command keys.
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(a) FOR stmt (b) IF stmt (c) WHILE stmt
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Fig. 5 Sample programs2.
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Fig. 7 State transition of the keypad.
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Fig. 8 Robot hardware.
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Fig. 10 Video camera layout.
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Fig. 11 Leaflet of robot command list.
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Fig. 13 The mean learning time by school age or generation.
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