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Abstract: Computer Science Unplugged (CSU) is effective in teaching of information science. However,
CSU is not originaly developed for high school lessons. Therefore, in order to adopt it in a classroom, a
few improvements are required. In this research, we focus on “group learning with balance scale” for un-
derstanding sort algorithms, which had not been verified enough. We evaluate the learning effects of the
use of “virtual balance scale in computer” which can shorten training time, and the adoption of “individual
seatwork” which can motivate students to study with concentration. Our hypothesis is following: In the
group learning, students can discuss each other. So, it is suitable for discovering algorithms. In the individ-
ual seatwork, each student can think deeply. So it is suitable for understanding algorithms. For the group
learning, the ‘real’ balance scale is suitable for activating debates. For the individual seatwork, the ‘virtual’
balance scale is suitable for reducing the load of operations. We practiced six pattern lessons under different
execution conditions. As a result, we found no difference between group learning and individual seatwork in
the exercise to discover algorithms. And, we found that student’s individual understanding was higher than
that in group learning, especially in using virtual balance scales. By investigating the reason of the difference,
we recognized that a student’s understanding depends on how often he or she practices the algorithms.
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Table 1 CS unplugged activities.
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Fig. 1 Lesson by using a balance scale.
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Fig. 2 Virtual balance scale on a computer screen.
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Table 2 Procedure of experimental lessons.
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Fig. 3 Explanation of sorting algorithms on whiteboard.
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Fig. 5 An example of answering the quiz.
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Table 4 Percentage of the correct answers for each lesson.

P o BIRY—F | 742V —1F | FHAY—L
B¥EA (32 A) | 14 (43.8%) 15 (46.9%) 4 (12.5%)
#¥B (36 A) | 23 (63.9%) 20 (55.6%) 12 (33.3%)
B¥EC 35 AN) | 30 (85.7%) 23 (65.7%) 12 (34.3%)
B#¥ED (20 ) | 14 (70.0%) 11 (55.0%) 9 (45.0%)
BEE (33 A) | 28 (84.8%) 20 (60.6%) 21 (63.6%)
BEF (25 ) | 22 (88.0%) 16 (64.0%) 13 (52.0%)
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Fig. 6 The percentage of correct answers for each lesson.
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Fig. 7 The percentage of correct answers for each sorting algorithm.

© 2013 Information Processing Society of Japan

19



BRIEF=EmEE Vol.54 No.1 14-23 (Jan. 2013)

4.2.1 HEIRFEEGIFOIEEIDEL

MEtEE OTGEIREE DB WICOWT, 2% C (Bt @ K
-7V —7, FEEEE K- AN LI¥ED BaiikE @ K
FE- N, SR KA - A &R L2/ (R 08),
EDYV = MEZOWTHIEET L DEWIZEREREIIAO N
Rroiz.

F7:, EFRROEEEREROENICOWT, HEB (MG
W KA - Zv—7, FEEHE RN - IVv—7) LE¥EC
(Badig @ RAE - 70— 7, FEREE DRI - A & &K
L7AER (K9), 2HEL0MARICOVTORKETLDE
WICHEZIIR NG o T,

DT Lrs, F—FEEENEE D & v IEEIE
BEOBEWDST IV T X LADIEFENG 2 5 B E A
ooz,

4.2.2 EEBBEOXMDE

FEBREIH W2 EM OB ONT, ¥ C (i
KFE - Zv—7F, EEHEE D K- BAN) LIEE (Bah
KFE- ZTv—7, 28 . 77V - lAN) & x i L7k
B (F10), [EAY— ] 12BWT 5% KETHEED R
bz, ToZ b, RFEZM) LTI 8 V%
i AV — ] OFRENEL ol iz b,

90.0%
80.0% -
70.0% -
60.0%
300% 7 N7
40.0% o @A
30.0%
20.0% -
10.0%
0.0% +
B/IR—+ - A+

8 MEHEOSELE) (/v —7 - HAN) OFENIZ X L IEARILE

Fig. 8 Ratio of the correct answers (in a group/individual).
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Fig. 9 Ratio of the correct answers (in a group/individual) at

the time of exercise.
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Fig. 10 Ratio of the correct answers (actual valance

scale/virtual valance scale) at the time of exercise.
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Fig. 11 Percentage of the correct answers and the average of

each trial.
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Table 5 Percentage of the correct answers and the average of each trial.

IRV — b

747 —Fh

AV —b

Py

K- =7 (323 B)
K- BN (323 C, %3 D)
FTYYI AN (ZHEE, IZ¥EF)

1.08 11 (63.9%)
1.31 [1] (80.0%)
1.51 [ (86.2%)

1.08 1] (55.6%)
1.29 1] (61.8%)
1.78 [l (62.1%)

0.75 19 (33.3%)
1.22 [0 (38.2%)
1.59 [0 (58.6%)

0.97 [l (52.6%)
1.27 [l (60.0%)
1.63 [l (69.0%)
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Fig. 12 Percentage of the correct answers according to the number of trials.
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Fig. 13 The total score and the number of trials.
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