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Development of a Support System with a Function Automatically
Proposing Plans to Foster Computational Thinking

TAKUTO YAMAMOTO! TOMOYUKI UCHIDA? KAYO KAWAMOTO?** YUSUKE SUZUKI?
TETSUHIRO MIYAHARA? YUSUKE HAYASHI* TSUKASA HIRASHIMA3

Abstract: From 2020, programming education to foster computational thinking became compulsory in elementary schools, and
the importance of fostering computational thinking is strongly emphasized. Thus, in this paper, we design a learning plan that
imposes appropriate exercises based on the learner's knowledge with the aim of fostering computational thinking. We also develop
a support system that has a function of automatically proposing plans to foster computational thinking. Furthermore, its usefulness
is shown by reporting experimental results.
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fili, HEEEHIE R T T o EENTRIBEICOWT O
MzE1TR 7.

FHHT A ML, WMBEOFEDIREZLKRTHZ 2B E
LCiT7eo7=. T A MEBEE LC, FRIT A b & RBEOR
A S M U7, F50 B 2L 50 D REE L LT,

e 7 A — NI, IRERICHE R T T Uk, iR
WCIRBEV AT LM%, BEVATLEEH T T
OHEZHAE LTITR o7, 06 B Z2rRI% 5 45k &
L7z, ¥z, 77— MIMBEREO L OEFH L.

5. REBR

51 BHITA L - BETXA FORBELELER

TRGHE - LR EE(E R AKX D FRTT A b - FHET A L
(BEE B)DAERER 51ITRT. FhT A FORE RO
WZOWT, tIREEITRST-EREE 52187

F 52 X, FLT A NORESDOFEBHITE W TIRER
EHBHEOMICEEZTIR N o Tz,

FTHT A ML [CEME), THeamE), 177 7FE)
D 3ODMEEMARDOE CHE L, CEMEOH SO
SEENZBNT t REEITR TR E R 53 177, HGh
MO R OFEHZIBNT t MEEITRoToREREER 5.4
VRS, 77 7RO REOFEENIONT, tIREETTR -

F51: T A MR

R A ZK B TRE | EY | S
REWE | FRIT A B 6 30.3333 7.9092
R | FET AR 6 41.6667 5.4975
belehE | FERTT A b 6 31.1667 7.4703
belehE | EHT A b 6 35.6667 5.5277
# 5.2 HHT X hORA HOEH(t HE)
T | Y| EERZE | cBREER)
e St 6 41.67 55 t(9)=1.7209
Heg i 6 35.67 5.53 .10<p

#* 53 FHRT A L OLERBOR ROt BIE)

T2 | VY| BEEAE | BREER)
e St 6 9.83 3.48 t(9)=1.7211
Heg i 6 6.17 3.24 .10<p

K54 FHRT A D OKGHEEOFF RO (t FRE)

T2 | P | R | CREER)

e St 6 17 4.28 1(9)=0.2639
Heg 6 17.67 3.73 .10<p

7
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F55:FRT A DT T T RIEOEHEOEE( HIE)

T2 | V| BEERAE | BREE )
TR 6 14.83 1.07 1(6)=2.4317
PR HE 6 11.83 2.54 .05<p<.10

TR RAEF S5, F£53, £54 X0, CEME, K
PR RE DR RO IOV THRRERE & I ORI A B2
R BN o7, R S55 X0, 77 7REOEROFE
IOV TR R IT L RRE & He T B & MEE S
BB EF 2 DM(6)=2.4317,.05<p<.10). 7 7 7EIX, 7=
TIIVIMBED 4 BEFRENT AL AN LIRE
TEHENROONAMETHS. LoT, EVAT AIZ
IR IV THEBEOFRICEDN THDAREERH D 2
LRI ST

52 HB7o5—FOBEREER

HBe T v r— M, RV AT A W TEFEA) & E—
W72~ 7 v AV B) & i3 28 M & 0 k&
N5, 123 2BEVATLAOFNETCTEDL LV I E
R, 456 Zli—MRT T OFNRYTEIEDEVIE
e LTESETHANHEE L, ZHREZTRo7. 2
FEREORIR AR 5.6 17, HEBHORRER 5.7 [TRT. 72
B, 7T — MIMBEEREEO b DM LT,

BT v — N OFER, BRIES 2, 4,6 1200 Tk iRt
CHEWER SN T T U EBIR LTI ABREEIZZ -T2,
ZOFRERND, FEEBEZBEMER SN T T DI R T v
7T IVIHEERFIFEOTL, FELOTWERD
TWetEZLND.

6. HEER

K2 TIE, DRI r T I TR ELZETRT D
TODFEET T ok AR RT DR o e v AT
AEFEE L. FIMERICEIY, BV AT AR T 0SS
RUTHEBOERICAERTH D AREMRH 5 2 L 2SR
SNtz Fiz, FHOT v — RETY, T ORY A

BL-. SHBOBEE LT, VAT LADFAERRGIED
BERLT T VREBAOERR, BB O GUI Ofi—, F
a— NY TARBEOER R ERFITHND.

S
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5.6 FERE BT HEMOMR (RER)

B R A B | —HEME
ELLDOHFNEVERNES & V3 4 2 ns
L35 EBEWET . -
EHLo0ENREV T s I

6 0 p<.05
FEBRHIZ O EBWET M.
EHLLOHFNEIVMIR LI LT s .
n.s
HEBNET .
ELHLDOFNREDFEHLLTVE
6 0 p<.05
BnEJH.
ELHLOHN, AREZHET L0 3 3
n.s
DEE LW E BV E T
ELLDHM, TIT 4TIl
6 0 p<.05
T 5 &EWE T A

5.7 FERE BT DEMOME (L)

(i A B | —HEME

ELHDHNE Y EWEE & 25

6 0 p<.05
LT 5 EEWET .
ELonhnkvTursIvs

. 6 |0 p<.05

HIEERHIZH < & BWE ).
ELHLDHNEV R LIz LKL

6 0 p<.05
5 L EWET .
ELHDHENEDFELLTNE

6 0 p<.05
BN E 9,
ELHDHN, NEZMET 50 s .
L & B E T, .
ELHDHMN, TIT 4 TIEY

6 0 p<.05
T 5 L EWET .
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