(®)
2017 2020

Learning_support for overcoming difficulties in Understanding Nested Loops of
programming incorporating cognitive science

Fujikawa, Mamino

3,000,000

for
IchigoJam

2017
2021

ICT

I incorporated the fact that the limitations of human perception are related

to the difficulty in learning "nested structures" in multiple loop learning of if and for
statements, the most basic control structures when learning programming, and examined the effects of

our innovations in education. Using a single-board computer, IchigoJam, as a learning material, I
developed a teaching material that uses sound for understanding the operation and timing of control
structures. | compared the percentage of correct answers in the test comprehension to see if the use
of audification facilitated the understanding of multiple loop learning. The results showed that
the percentage of correct responses was significantly higher when audification was used. | have
continued to make presentations at conferences since 2017, and the results of these studies were
summarized in a paper, which was published in the Japanese Society for Information and Systems in
Education in 2021.
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ZDORIEN D, AHFIETIE, MIFHENFEETLLEMRY B UEEICIWT, HEROEUR LI
RARDHBR RO 2N T 52 L L Lic. ABIZED ARITRER CTEEROERDOE
DELEMEZHT 2 Z L THFRED T v 7T X 2 7 HililgiE D FOR X D% /L — 7 BEDME
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2 fEH L7zIchigoJam

AHEIHE, EEBEV U X —2E#H L TkY, BEEP X PLAY & 373 57210 C,
DICEEHNTHZENWETHD L 2R L. ZOBEMICHONTTIFAEL AL ET O/
MLUTHEMLU. £z, ZEAL—TOHEME LTL, FlIAF2EL—7HETHIUT, K3I1TR
TEMEERL, FOHNZMEE, LHEORNEZHFETLINEL L.

10| FOR j=1to9 :PLAY’C”: WAIT30+«

20 | [FOR__i=1 to 9«

30 PRINT _i*j,””: PLAY "G16” :‘WAIT30+|
40 WAIT30+

50 | [NEXT«

60 | PRINT«

70 | NEXT«

80_ WAIT 30+

90 __END«
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