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Development and Evaluation of a Programming Experience System
by using Operation Cards

KAEDE OBARA™ SATJAPONG MEEKLAI'
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Abstract: In this research, we have designed and developed a programming experience system. The target users of the system
are Ist and 2nd grade of elementary schools as well as infants who do not have programming experience. We aimed to achieve
two goals that by using our system: (1) users can take interests in programming without using keyboards and (2) they can select
appropriate commands according to a situation by encouraging them in understanding the relationship between commands and
their execution results. In this research, we have implemented our system by using the camera function of a smartphone and
augmented reality (AR) technologies. In this system, users can program by using operation cards without keyboards. We have
conducted a preliminary experiment to evaluate efficacy of our system. In the experiment, with 9 children who are 1st or 2nd
grade of elementary schools, we investigated the degree of achievement of the children who played in a game environment using
the operation cards constructed in real world. Experimental results revealed that (1) our system may be effective in terms of
achievement of our research purpose, and (2) the children can be categorized into several types so that our system will support
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users’ programming activities according to their types.

Keywords: Programming education, Education and learning support system, Childhood education, Image recognition
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Figure 2 Cards for starting (Left) and stopping (Right) the

game.
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Figure 3 Operation cards for (Upper row: one step, Middle

row: two steps, Lower row: jumping over a square).
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Figure 4 State transition diagram of our system.
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Figure 5 State immediately after game starting.
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Figure 6 Our system’s behavior when a user showed a

not-available card.
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Figure 7 Our system’s behavior when a user got a coin.

EEA FICBREO T — ROFARREHEHTEL I — KD
B, 3, L OEYKEERTTA 2 EFRTH.EHIT,
BIED LAV EEA BICRRT 5. RUVATATHE, <
v T ORPITHRBRER M E H\ 5.
ZORRETOR, FIRAEIE, LG CeiglElr —
REHTL2Z TRy T 7 X —5ET 2 LNTED.
FIRE, FEHTREREES — REHEEA O — ROT
A DBETHRTES., X¥x 7774 —0BEIT1 v A E

(©2016 Information Processing Society of Japan

Vol.2016-CE-133 No.l1
2016/2/13

X 8 v /IHEZROKRE
Figure 8 State of after clearing map.
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Figure 9 State of game over.
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Figure 10 Displaying scores and evaluation result of a level.
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Figure 11 Displaying total scores and evaluation result.
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Figure 12 Map (Left) and operation cards (Right) used in our

preliminary experiment.
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Table 1 Results of 6 questions provided in pre- and post-

investigation.
HETIHA HE A
[ aA v J1— KD aA J1— KD
pLZERS GatEH [LZERS GatEH
(%) B (#) (%) B (H)
A 52 32 42 23
B 72 40 98 52
C 33 28 78 45
D 83 50 98 55
E 75 40 76 47
F 10 8 94 54
G 83 53 88 45
H 6 5 72 40
I 54 34 78 50
Ty 52.0 322 80.4 457
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ERAY TS
Table 2 Results of 3 questions provided in both pre- and post-

investigation.
HATHA LA
[ aA v J1— KD aA J1— KD
pLZERS GatEH [LZERS GatEH
(%) B (#) (%) B (#)
A 40 13 20 6
B 80 20 96 26
C 32 10 100 28
D 84 28 100 29
E 80 23 72 23
F 0 0 92 26
G 84 24 100 26
H 4 1 60 18
I 40 13 68 24
R34 49.3 14.7 78.7 22.9
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Table 3  Each type’s results for 6 questions provided in pre-

and post- investigation.

R A HR A
sAT | aqy | PR aq PR
AR R R85 El A A AR R R85 El A A
o | BEED | Ty Hot(o
1 55.0 32.7 96.7 53.7
11 31.0 223 76.0 45.0
I 70.0 41.7 68.7 38.3

* 4 FATHAR L OFRMAEOMm T THE L7z
ToHER (ZA 7R

Table 4  Each type’s results for 3 questions provided in both
pre- and post- investigation.
IR R
FAT j?i A~ RO j?i A= RO
MR Bﬁi’/]/a\ A MR Bﬁi’/]/a\ AL
(%) Bt (%) Bt
I 54.7 16.0 96.0 27.0
II 253 8.0 76.0 233
111 68.0 233 64.0 18.3
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