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Abstract: In this paper, we developed a teaching scenario of computer science education for high-school
students to learn fundamental knowledge of information systems through database exercises. This scenario
consists of following exercises: Students 1) use ‘sAccess’, a tool of database education system to understand
basic database operations, 2) learn database queries using SQL, and 3) experience a web application simulat-
ing convenience store POS systems which have typical structure of information systems based on databases.
This paper presents the overview of the practice and implementation this scenario to real classes. We also
report the analysis of questionnaire answers from students who experienced the exercises.
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Fig. 1 A screenshot of sAccess.
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Fig. 2 A screenshot of SQL editor.
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Fig. 3 A screenshot of PHP editor.
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Fig. 4 An image for system configuration diagram.
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Table 2 Table structure of library databases.
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Table 3 Exercises of database operation with sAccess.
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Table 5 Exercises of SQL operations.
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Table 4 Table structure of convenience store databases.
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Fig. 5 Example of an insert operation for registration of prod-

ucts.
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6 PHP 7127 Ao SQL XLDFR
Fig. 6 Lecture about SQL statements in PHP programs.
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Table 6 Usage frequency of personal computer.
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Table 7 Experience in programming.
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5 %S RO/ & 72> Tz
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® 8 TBRIAYILEE - WEEEE O HRIHE & 48 1 REIRE O E WA R

Table 8 Result of the questionnaire regarding subjective satisfaction and subjective

difficulty using principal component analysis.

F ’\ﬁ—i

RE | HEAE WAl BT 2 T MR
1 | BEEIELL-7 .891 .026 3.01 0.80
2 | BEOFENRICOVWTHLERH 72 913 008 298 0.75
3 | MEEAKRIZITTALVER ST .898 .099 2.98 0.82
4 | BEOFHNEIIOWTHFETE 766 —.322  3.16 0.66
5 | WEOFENFIEL o7 .005 975 2.69 0.78
6 | WEEZZTTHLWILEZHRIENTE | 741 165 3.35 0.66
[i&] A it 3.572  1.092

wEE (%) 59.5 18.2

x99 BEEHMBIEOM R

Table 9 Result of the questionnaire regarding students’ understanding.

SN L 72\ a2 Bl HHH SEHME R
Lo ETlEN—a— P oimiEReHAINY), 7=y X—2 L L
7= 5 N = AT X B E LR 0 B - 3.54 0.63
4 L i THESMDOWGE - HEEEEZIT > TWA I Lo hoiz
LY ERHEEGECHHTAHERY AT A1E, F— ¥ R— 22 fVER%
JEED S Z = A@Iﬂ A 350 061
i AT DR LA L, BER L X SRR LTV Z L Ao 7
4 4
3.21
z : = 3.02
BCREEE R R B S S 2 3 '570 """ 280 7w
& o
B & 2.53 2.46
E B
2 2
o] PRl bk bkt Bk k0 ke Pt bk bk Bk 0 kb e
E E |I I|
,

B1E B28 ol ] BB B5H

7 FB X DG RO BRI L O R
Fig. 7 Result of the questionnaire regarding subjective satis-

faction.

REOFHEZE 7 12RT. O OFHHEIZOWT,
HEGHHEETTHL 25 LoERILBLZEZA, T
RTHBICED»> 72 (B 1~585 KRE - 2F0NHI,
t(178) = 12.73,11.96,13.94,11.14,16.67,12.31, ps < .01).
INSDOFHHEOEZ K L2 25, H5HRHOF#
R EEEDSER 4 1B & VR FEIHEE ICHRTHER
IZEo 72 (F(4.51,803.14) = 5.00, p < .01*3).

55 1~55 5 WP H 0323 LI AR 3 5 B0 K #
FEOFHELZE 8 ITRT. KOIOPHMHEIZONWT, HiE
R EEDETIBLZEZ A, F1, F2, 6H 48R
H, &40 T EEESHAHPEESL D OAZICS
Mo 7z (NEIZ, t(178) = 3.31,5.12,8.95,9.61, ps < .01).
—FHT, 63, HELHBRATRAREEEIALN -7
(t(178) = 0.47,0.61, n.s.). TN HDFHEDEE LB L

3 BREIEDBGEATR Y 372k o 72720 (x2(14) = 45.82,p < .01),
Greenhouse-Geisser O ¢ #fAWCHHEZMRIEL L 7. LEILK
I& HSD TV, A RKUE 5% % HiE L L7
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8 B L VA ko EEIWIK MR Of% 52
Fig. 8 Result of the questionnaire regarding subjective diffi-
culty.

7oA, 3, SIFREICHERT, F1, F2REEO)N
PHEICEL, TRED QEARRE, &R0 hHEIC
Ero 7z (F(5,890) = 25.31, p<.01*).

4.3.3 TEINIERE

55 5 BEBR H O R TR, IUE L7 EBIRVBLREE Ok
RAERIITRT. FHHELEEFELEBRL, Zheni
R E E DEE B LR, [F—yX—212% 5
TR O PR | O & BEHE(R 1L, 3.54 (0.63) &7
D, HEOHREEED SAEEICE, o7 (1(178) = 22.03,
p<.01). [MEHRY AT LD OFHE & AR E,
3.50 (0.61) &7&0, BEMWHPEMEIDOFEEIIE»
(t(178) = 21.79, p < .01).

RIS, M X DG O T, BRE L O
BIBRZ 53T 5 5 72012, EEKIZOWTOEBUIWEHE 7
Yr—1F (FS8D6HEH) FHWT, 179 AOXFE% 5
* ZE L HSD (T, ARKIE 5% % BhiE & L7-,
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Fig. 9 Result of the questionnaire regarding students’ under-

standing according to clusters.

BT 2720127 7255500 (Ward i) 2i7o72L 25, 4
WD7 T AFIMELNT, TNENONEKIL, 17T A
12N (6.7%), #2277 T AZH 8 N (47.5%), %3
7 7AW 54 N (30.2%), 47T ALY 28 N (15.6%)
LD, INLDOANEBOEERILKELZLZA, 17
TAY <AV TARY <EIITTAY <HFE2ITAY
DIEIZE L o TWwh ]| T EEMERLT (x2(3) = 68.35,
p<.01%).

Bk DIFZEFURIE 12T 5 2IHEICOWT, 7 9AY T
EICHB L4 R AR 9 IRT. [T—F X=X 5 1F
HUHEOHEM | OEETIE, 1277 A5 TRD 7
TAYDFVIRENEL, 27 TATIHRTEI T
A5 DR o 72 (F(3,175) = 15.31, p < .01).
(G AT 20| OEEATIE, 85127 7 AFITHRT
D7 725 DRVE/EPEL, £2 7T AYDFIZHA
TH3 7 7R ORPERME»-72 (F(3,175) = 21.39,
p < .017%6).

BT, 7 AZSMICH W2 6 HEIZDO W TERS D
afrv, Boh81, £ EMs0angEs, ShLx
TS (Anderson-Rubin ) % 27 9 A7 0#rlc & -
TEONIZA 72 FAY T LAY 220075 7 F
WA L2 (HF 10).

W1 077 Ao, EHFEE 1~4, 6 0
BEINTBY, FEICHTL2EENLHILZ RS 5 HA D
TRTEST 1 OT T AMAFEINTNEZ LD, By
Lid TEBIEEE] 2R3 Th s MRS Nz, By
2 077 AMUOTFHIICIE, BREH 5 OADHE L TH
D, TEBIHHNEEE] 2RTHTH L LRI N,

&7 A DERGFEOTFEIL, 17T AFIEHE
3EMOFLEYICHBELTHY, Dy I A5 ITHRT
TR LR D N D & B IRV & ho Tz, F 72,
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Fig. 10 Relation between subjective satisfaction, subjective

difficulty and clusters.
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a7,
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LT ENgholz, ZOZERG, BEONFITHEL <1
HHLLDOD, LW R0 LR
BEL, TR DRH o EE LTV TH
b ERE N,

47 TAYIEEARBOBS 2 O Y ICAiE L TH
D, D7 I ZFIZHARTHREEEDEC, MHEEITCRE
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4.3.4 HBIRHERIC £ 2 FEIARTM

FHAE P O RHERIZ BT, sAccess [ZBT 2 ME%

8, SQL BT A% 7RIHEL 727, NEIRRZNE

* ZEINEIET AT kR
6 ZEMHEIE HSD . BUT .
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EE#
B 11 WREERTO SQL ME O IEA
Fig. 11 Result of the exam questions regarding SQL.

12 HIRRERT O sAccess MO IEE

Fig. 12 Result of the exam questions regarding sAccess.

Nk 3 BLUEK 5 OIRE ZFERT A HIET, sAccess 12
B35 HEIIFZOMRE LRI EDL 720D sAccess D I
~ Y N%, SQL IZB$ 2MEIZ SQL X2 AT, Hohbd
La— FEzilk S sMETH 5.

SQL IZBI¥ 2/ (& 7)) OIEEHOS AR 11 12
AR P 5.81, HERAZL 092 TH o7z, PIHHE
A AR NI A L CTB Y, SRl AEoR
RN E o 12 5.

sAccess IZB A8 (&8 1) DIEEHOS A% 12
RS, CPEL 4.91, FRERAE 286 Th o7z, LW
HHEIZOM LTV ABA, SMEMRENLV L, FifE
BEOEWAEREDNR L o122 LG5,

sAccess ICB T L E L SQL (2T A RET, HER
AR D720, EEBIIELDIEL2X1EH5L00
sAccess & SQL & b ICBBLRAIEERITE (, HREI S
W Do 7.
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TR R, ERZL > TRREEHLD DD, —
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