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Sy S.D. S S.D. S S.D. S S.D.
*
Al 3.16 0.49 3.09 0.48 3.25 0.48 3.16 0.49 F(2,451) =3.92
n. s.
TATY XANEE 2.83 0. 69 2.77 0.71 2.79 0.75 2.80 0.71 F(2,451) =0.15
n. s.
W 3.33 0. 66 3.38 0.58 3.46 0.57 3.39 0. 61 F(2,451) =0.73
*
HEHIWEE 3.24 0. 50 3.12 0. 60 3.28 0.61 3.21 0.58 F(2,451) =1.06
ok
R RE g v 2.59 0.62 2.77 0.64 2.83 0.68 2.73 0.65 F(2,451) =2.49
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Rl S.D. Rl S.D. ) S. D.
™oL 3.22 0. 46 3.07 0. 50 3. 14 0. 49 n.s. n.s. n.s.
Al »H 3.22 0.48 3.13 0.51 3.18 0.49  F(1,152) =0.11 F(1,152) =2.07 F(1,152) =0.17
ESRI 3.22 0.47 3.10 0.51 3.16 0. 49
. m L 2.87 0. 64 2. 65 0.72 2.74 0. 69 n.s. * n.s.
TAEY R
A E »H Y 3.06 0. 69 2.76 0. 62 2.93 0.67  F(1,152) =1.87 F(1,152) =5.76 F(1,152) =0.14
B 2.98 0. 67 2. 69 0. 68 2.83 0. 69
oL 3. 11 0.71 3.35 0. 62 3.25 0. 66 + n.s. n.s.
5%} »H 3.45 0. 62 3.36 0.70 3.42 0.65 F(1,152) =2.83 F(1,152) =0.52 F(1,152) =2.46
B 3.30 0. 68 3.36 0. 65 3.33 0. 66
™oL 3.22 0. 50 3.18 0. 52 3.20 0.51 n.s. n.s. n.s.
HMEE H v 3.30 0.48 3.25 0. 50 3.28 0.49  F(1,152) =0.83 F(1,152) =0.31 F(1,152) =0.00
EoS 3.26 0.49 3.21 0.51 3.24 0. 50
™oL 2.50 0. 65 2.72 0. 58 2.63 0. 62 n.s. * n.s.
PR R »H 2.42 0. 63 2.71 0.61 2.54 0.64  F(1,152) =0.19 F(1,152) =6.64 F(1,152) =0.09
S 2.46 0. 64 2.72 0. 59 2.59 0. 62
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Sy S.D. Sy S.D. Sy S.D.
oL 2.90 0.54 2.88 0.43 2.89 0.47 ok n.s. ns
pilbeis H b 3.28 0. 42 3.16 0. 44 3.22 0.43  F(1,148) =19.05 F(1,148) =0.93 F(1,148) =0.47
ERS 3.15 0. 49 3. 04 0. 46 3. 09 0. 48
. L 2.73 0.81 2. 36 0.73 2.51 0.78 ok *k n.s.
7oAy X
A H b 3. 14 0.61 2.72 0.51 2.94 0.60 F(1,148) =12.45 F(1,148) =13.15 F(1,148) =0.06
& K 3. 00 0.71 2. 56 0. 64 2.77 0.71
oL 3.12 0.71 3.23 0.54 3.18 0.61 Aok + n.s.
% H b 3.39 0.57 3.62 0. 44 3.50 0.52  F(1,148) =12.59 F(1,148) =3.34 F(1, 148) =0. 44
& K 3. 30 0.63 3. 45 0. 52 3. 38 0. 58
oL 2.98 0.57 2. 89 0. 62 2.93 0.59 Aok * n.s.
HumiEE b v 3.41 0. 54 3.05 0. 56 3.24 0.58  F(1,148) =9.69 F(1,148) =5.46 F(1,148) =2.01
ERD 3.26 0. 58 2.98 0. 59 3.12 0. 60
oL 2. 69 0.57 2.88 0. 65 2. 80 0. 62 n.s. n.s. ns
R H b 2.72 0.75 2.78 0.53 2.75 0.65  F(1,148) =0.07 F(1,148) =1.35 F(1,148) =0.37
ESRD 2.71 0. 69 2.82 0. 58 2.77 0. 64
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SR %f(n:m) kf(n:m) ﬁﬁ(nzmm WD TR PR D T F ZEHARH
Sy S.D. Sy S.D. Sy S.D.
L 3. 14 0.43 3.21 0. 46 3.18 0.44 n.s. n.s. ns
pelbenis H v 3.37 0. 49 3.17 0. 48 3.28 0.50  F(1,142) =1.23 F(1,142) =0.53 F(1,142) =2.12
ESRLN 3.32 0.49 3.19 0.47 3.25 0. 48
.. e L 2.72 0.76 2. 68 0.63 2. 69 0.67 n.s. + +
TATY R
A H b 3.06 0.70 2.57 0. 80 2.83 0.79  F(1,142) =0.77 F(1,142) =3.92 F(1, 142) =2.84
ERS 2. 99 0.72 2.61 0.74 2.79 0.75
oL 3. 20 0.89 3.43 0.64 3.35 0.74 + n.s. ns
(2% H b 3.57 0.47 3.45 0.47 3.51 0.47  F(1,142) =3.49 F(1,142) =0.23 F(1, 142) =2.83
Eol 3. 49 0.61 3. 44 0.53 3. 46 0.57
oL 3.16 0. 60 3.24 0. 60 3.21 0.59 n.s. + n.s.
b dlline= »H v 3.48 0.51 3.12 0.69 3.31 0.62  F(1,142) =0.72 F(1,142) =1.59 F(l1,142) =3.94
ESRID 3.41 0. 54 3.16 0. 66 3. 28 0.61
oL 2.50 0.51 2.84 0. 64 2.72 0.61 n.s. n.s. ns
R RE AR H b 2.92 0.78 2.84 0.61 2.88 0.70  F(1,142) =2.82 F(1,142) =1.13 F(l, 142) =2.70
ESRS 2.82 0.74 2.84 0. 62 2.83 0. 68
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b, WL 7T u s T I RO H D EEOEEN 2 WEEOEHE L 0 b E R &
Rolm, MR ROBEDORE, TAEMN] ICBWT1HEATIEI e /I I 0 ZIclkod 5
FECHE DRI TEIERELS 7eolz, 2FETHE, 077 I JTHIEOEHE, K
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TAIEME ] (Fi, 149=10.21 p<.01), 73V XAHEE ] (Fu, 149=20.87 p<.01), [HHHE
| (Fu, 149=22.50 p<.01), [FEER) (Fu, 149=0.75 p<.05) THERAENRD bz, WTh
L7 a7 I RO H ) BEOEEN R LHEOEHEL D b EWER L o7, RAEAE
i, TABEM] ICBWTHBRENRD bl HMERomEORE, TalEE 2k
WCT R 7T I ZIZHKRO RO TH FOEEEN LT OEEEE D bEWiiRE o7,
INHLDOZENL3FEET TSI IV T EBELTIEMBRL TWD Y, ZoM, Hks
e L TV DA LBk A R o7, LA, ixeWARETCIFaryEa—TFT—v a0 -
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s = = 14 e e
e _BE (=19 kf (n=18) @R (n=1se) 0TSV mmotmr segen
Sy S.D. Sy S.D. Sy S.D.
oL 3.26 0. 52 2.99 0.47 3.08 0. 50 n.s. n.s. +
Al »H b 3.20 0. 45 3.24 0. 52 3.21 0.48  F(1,152) =1.37 F(1,152) =2.01 F(1,152) =3.32
E 3.22 0. 47 3.10 0.51 3.16 0. 49
L 2.91 0.72 2.55 0.61 2.67 0. 67 + * n.s.
FAAY R
A b 3.01 0. 65 2.87 0.73 2.96 0.68  F(1,152) =3.45 F(1,152) =4.63 F(1,152) =0.94
ES 2.98 0. 67 2. 69 0. 68 2. 83 0. 69
™oL 3.35 0. 65 3.31 0. 65 3.32 0. 64 n.s. n.s. n. s.
%] b 3.28 0.70 3.41 0. 66 3.33 0.68  F(1,152) =0.02 F(1,152) =0.19 F(1,152) =0.57
ES 3. 30 0. 68 3. 36 0. 65 3. 33 0. 66
™oL 3.27 0. 54 3. 11 0.51 3.16 0. 53 n.s. n.s. n. s.
HeH S »H Y 3.26 0.47 3.34 0.47 3.29 0.47  F(1,152) =1.88 F(1,152) =0.26 F(1,152) =2.14
LS 3.26 0. 49 3.21 0.51 3.24 0. 50
oL 2.46 0.61 2.72 0. 54 2.63 0. 57 n.s. * n.s.
Fi R R »H v 2.45 0. 66 2.71 0. 65 2.55 0.66  F(1,152) =0.01 F(1,152) =6.23 F(1,152) =0.00
LS 2.46 0. 64 2.72 0. 59 2.59 0. 62
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. 247 o
S e _BF (n=1) k¥ (n=1) @R (n=1s) 0T SSTM mmormr zuen
Sy S.D. Sy S.D. ST S.D.
L 3. 11 0. 49 2.97 0. 44 2.99 0. 44 n.s. n.s. ns
pilbeis H b 3.16 0. 50 3.10 0.47 3.13 0.48  F(1,148) =0.73 F(1,148) =0.98 F(1,148) =0.16
ERS 3.15 0. 49 3. 04 0. 46 3. 09 0. 48
. L 2.79 0.91 2.43 0.73 2. 50 0.76 n.s. *ok n.s.
TATY R
A H v 3.03 0. 69 2.67 0. 54 2.89 0.65  F(1,148) =2.60 F(1,148) =5.94 F(1,148) =0.00
& K 3. 00 0.71 2. 56 0. 64 2.77 0.71
oL 3.47 0. 47 3. 36 0. 50 3.38 0. 49 n.s. n.s. ns
7% H b 3.28 0. 64 3.52 0.53 3.37 0.61  F(1,148) =0.01 F(1,148) =0.31 F(1,148) =2.00
& K 3. 30 0.63 3. 45 0. 52 3. 38 0. 58
oL 3.15 0.77 2. 86 0.54 2.91 0.59 n.s. + n.s.
HeumiEE b v 3.28 0.56 3.09 0. 62 3. 20 0.59  F(1,148) =1.94 F(1,148) =3.60 F(1,148) =0.17
ESRD 3.26 0. 58 2.98 0. 59 3.12 0. 60
oL 2.98 0.59 2. 80 0. 56 2.83 0. 56 n.s. n.s. ns
R RE AR H b 2.68 0.70 2.85 0. 60 2.74 0.67  F(1,148) =0.84 F(1,148) =0.00 F(1,148) =1.51
ESR 2.71 0. 69 2.82 0. 58 2.77 0. 64
+p<. 10 *p<. 05 #kpd. 01
£ 3FQAVEL—T—YaFI - PrFVT - AT -VITHT B
JOYS IR EERHDZTEESEASTOMEE
Tar73 o AP AN )
L %f(n:m) kf(n:m) %ﬁ(nzmm %@iﬁ%/\ PR D T F ZEHARH
Sy S.D. LA S.D. LA S.D.
oL 2.94 0.44 3.18 0. 50 3. 11 0.49 ok n.s. ok
pelbeis b Y 3.44 0. 44 3.20 0.45 3.35 0.46  F(1,142) =10.21 F(1,142) =0.01 F(1,142) =8.50
ESRLN 3.32 0.49 3.19 0.47 3.25 0. 48
. 7L 2.39 0.75 2.47 0.73 2. 44 0.73 ok n.s. +
TATY R
A H v 3.19 0.59 2.78 0.73 3.03 0.68  F(1,142) =20.87 F(1,142) =1.80 F(1,142) =3.96
ERD 2. 99 0.72 2.61 0.74 2.79 0.75
oL 3.22 0.77 3. 46 0.47 3.39 0.58 n.s. n.s. +
(2% H b 3.58 0.52 3.42 0. 61 3.52 0.56  F(1,142) =2.53 F(1,142) =0.13 F(1, 142) =3.92
Eol 3. 49 0.61 3. 44 0.53 3. 46 0. 57
oL 2.93 0.61 3.02 0. 64 2.99 0.63 ok n.s. ns
bt lline= »H v 3.57 0.41 3.34 0. 64 3.48 0.52  F(1,142) =22.50 F(1,142) =0.50 F(1,142) =2.41
ESRID 3.41 0. 54 3.16 0. 66 3. 28 0.61
oL 2.78 0. 62 2.77 0.58 2.78 0.59 * n.s. ns
R RE AR H b 2.84 0.79 2.93 0. 66 2.87 0.74  F(1,142) =0.75 F(1,142) =0.12 F(1,142) =0.15
ESRS 2.82 0.74 2.84 0. 62 2.83 0. 68

+p<. 10 #p<. 056 ekpd, 01
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A Study of the Relationship between Junior High School
Students’ Computational Thinking and Programing
Education

FurumMmoToO, T., ICHIHARA, Y., NAKAHARA, H. and SUGIYAMA, S.

Abstract

The purpose of this study is to improve the quality of teaching
methods and classroom instruction in programming instruction methods
and to obtain basic knowledge of the development of computational
thinking (CT) abilities. An investigation was carried out into the
relationship between the junior high school technology | home economics
technology field (hereinafter technical course), programming education at
elementary school and CT. The results of the survey shows that the ability
in “algorithmic thinking” of CT ability tends to be lower than the other
abilities. The results also shows that whereas other abilities tend to
improve in each grade, "algorithmic thinking" still tends to be of low
quality in all three grades. Therefore, it is considered that there is a need
for a way to cultivate "algorithmic thinking" in the programming

education of the current technical department.

[ Key words ] Programming Education, Computational thinking,
Junior high school students, Junior high school technology / home
economics technology field





