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Abstract: A system based on the concept of controlling actual robots with Scratch developed by MIT Me-
dia Lab is proposed as a teaching material for computer programming. By using Scratch, it is possible to
program visually and intuitively without learning specific computer languages, and also to learn algorithms
that are more important for programming education. This new teaching material was used in introductory
experience lessons of computer programming for high school students. A questionnaire was conducted in
the lessons to investigate the change in awareness of programming. As the results of statistical analysis of
the questionnaire showed, lessons in which the proposed educational tool were used improved participants’
interest in matters related to programming.
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Fig. 1 Configuration of teaching materials.
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Fig. 4 The robots that were used.
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Table 4 Contents and results of the questionnaire before and after classes.
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Table 6 Averages of evaluation value difference, standard deviation and results of stan-

dard deviation and results of the significance test.

il B | & C M D M E | %M F | MG | &M H

P2 HI 7 O R D 72 O ¥y il 0.018 0.179 0.232 0.268 0.196 | —0.018 0.036

R 0.443 0.601 0.534 0.481 0.610 0.443 0.376

BB OFMEDZOFHEO A EEBEREE () 0.299 | *2.204 | **3.223 | **4.126 | *2.388 | —0.299 | 0.704
¥ P<0.05 , *:P<001

R T OIEMRICBT B &R O BRE

Table 7 Correlation coefficient of the questionnaire before and after classes.

a. T
WA | B B C | ®D " E " F WG | BiH
H B | 0.283
HC | 0.303 | 0.392
B D | 0.421 | 0.352 0.464
W E | 0.378 | 0.182 0.512 | 0.614
B F | 0.621 | 0.438 0.092 | 0.244 0.102
B G | 0.413 | 0.439 0.498 | 0.385 0.405 | 0.260
B H | 0.385 | 0.623 0.459 | 0.320 0.391 | 0.312 | 0.853
BT | 0.293 | 0.290 | —0.005 | 0.149 | —0.028 | 0.408 | 0.011 | 0.130
b. ¥
®BA| %B #%C | %D %E 3 %G| %H
# B | 0.552
#% C | 0.296 | 0.329
#%D | 0.382 | 0.456 0.376
% E | 0.242 | 0.417 0.295 | 0.595
#%F | 0.395 | 0.590 0.280 | 0.370 0.339
# G | 0.306 | 0.557 0.346 | 0.329 0.296 | 0.739
#%H | 0414 | 0.653 0.303 | 0.392 0.406 | 0.685 | 0.831
#1 | 0485 | 0.515 0.109 | 0.221 0.231 | 0.414 | 0.309 | 0.487
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R A1 K3 IIBITLHEREHMELHEBDOWE SMANE

Table A-1 The content to replace in the exercise to draw five-

pointed-star in Table 3.

ik 1N W%
AL ) HAEROPEZFHIEDL 707 T LOIERK
!

HODPLOBREL TBLERDOEICL>T, A7
AL A M DIEHEOBE  # AL, E=AROHLE
LG E S PNDL T T T L OVER

s [EAESS
60 o =M %5

EAROMNE
EHRE

EZARONE
0T

Al GUREED T 1 7T L)
Fig. A-1 A program of branch processing.
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» @D zos

(@) ZAEBAMSI80ERIEL, (b) Z1 - #BATIS180E 4L,
FR-T<{AScratchOEE E-1Ka70735 LB

B A2 F7A4YEHARLRSTL 2707 T L0
Fig. A-2 A program to reverse direction if the line is stepped

on.
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