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Exercise Support System for Information-technology-based Exercises
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Abstract: In this paper, we describe an exercise support system for information technology-based exercises
such as programming and databases. Since the students use PCs, it is possible to easily obtain an electronic
copy of exercise reports. The system provides an exercise environment that cannot electronically copy and
paste. The system comprises an assignment submission editor that cannot copy and paste, and an exercise
evaluation program to graph the number of key inputs every five minutes. As a result of having applied this
system to database exercise, the mean and median of tests have been improved by 10 or more points.
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Fig. 2 Assignment submission editor.
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Fig. 4 Internal and external copies.
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Fig. 5 Example of exercise evaluation program report (1).
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Table 1 Exercise evaluation program questionnaire.
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Fig. 8 Histogram of tests between 2009 and 2013.

A OBRIRR D 5 RIERES NA 20 EHZ BN A,
REEL, REEMATSEDEPOT ¥ r— LT, K2
DRRTH 1. HEHLFED BRI Ao 72,

5.2 TEEAFHMEER

RER LR AT L% @A L72#RIE T — 5 N — REY
Thb. REETIE, HEREZTTIE AL, ERHABD
fToTWn5h.

X 8 [ZARY AT LD 2009 EE5 5 2013 SEDOEFLHERD
kD A N 7T L wRY. 2011 FIREE M 0 7T 4
FHBEOBEIRITLT, 7o — bk ol EThHA.
2012 4R\ ZIXTEB G 70 75 L ZE A, S MH L, 2013
FVIFEBE 0 79 L & REREE T T 0 7 B L
7o, fEENE SR, BRI TH D, B, KEOERLR
BRZIZIZR L VANV OMETH L. T2, KEZITLET

52



BHAIEFRH/NEGE BEFELIE21—4% Vol.l No.4 48-54 (Dec. 2015)

xR 3 FHBRo PIME & b fiE

Table 3 Mean and median of tests.

R 2009 2010 2011 2012 2013
WE S| EAE | A | B | Y
w2l T 7 fifi — &6 | At fifi + =
T A 1T T4 H
R fE 61.4 66. 3 64. 4 76.5 74. 2
H L 61 67 65 84 80

I, PRI AETH D

HDLDOT, FEOEZENEEETILLENHD. D7
B, FEOFEIJOSAEIIEE, ARELEZ TS, /-
& ZUE, 2009 £ 5 2010 £ T H EAEDOEE T O5Hi 13
boTWnhnetEZ Tnh,

INOEDEANTT ARG, HEEFM 7Y 77 L 08EA
%? 2012 13, FELHBOTHME & hIEI K E (g S
NTW5 (R 3). FRRkBF~OWHELE L AT L OEE
FElxdolobEZzONA™, 012EENLRELUESN
TRY, FilBoFBRLZTr R L, HEFM 7077
LTHT, I¥—WHEICh o TV L REMENH S, L
L, SHERE T ¥ %) 2Lk, BTMEaE—
X DEEICHIETE S,

Ky AT LOFHli % X 1) IEFEIAT) 720121E, 77 A
T, WEHIBE AT LR 7T AL MbRws T A5
JC, HEET) ZLAEZONSL, LaL, HEZEY
AT LEFIH L) BNFELEDIOTHILEEZ NS
B, 77 ARG AT o T e,

REFLRERIL, SQL XD OMET, AR %L
FErREBRBEICEW L TH A, HHTLT— 7 IVRRHEYL
TR D05, BEE LT THEEFEIZIZN LTS 5.
REFLRBROBEOF) % R T.

T— 7 N— AUE T, HESGEY AT A TORRERT
74 ZOFBIZEY, BIITOREL K — MER O]
RERTE/EEZ TV, T, WHEFEM 707720
FHERTAILIED, MY MAEEIFEH SN TS
EV) FRFOFBFI) HMAELSTLE ST VDL EE
ZTNBH*S,

A EASIEE Lok H OB (BT EARERREROMHE DS,
SFHH OBFEATE BV OIFELABD T o TLvwiwn) L)
LARBREERE oz BFHH OB L 2RI
HAS, ARFE OERRBIZ T EHENTH LA, Mo 20K
MWHolzbWETEALD, TOLH) R L hhrolz L LT
w5,

*5 BN DWW L ODDFHiL, EFIELZDI, woltA, b
HaI¥—% LCETSELTHAMR 5, 77— NIRRT,
IT A Y DREEN S 5 % &, I LT L Wi Td -
2. L2L, Rx7q %2 Licky, Daficizd-7-&ET
W73 ¥—%7w, ZRi7ZTEEIFHRILLILVR— MEARL
Lolz. BEEVSERRFEO IO IE, BTHRIE—-2Mo
FHNETLENR L o T, LYV IES %2 S TWwb LK
LCWaEn)ERAED 7.

© 2015 Information Processing Society of Japan

6. F&&b

HEOW ) MARG T HETEAHEEFM 7074k,
WD AV —=0STE R VWiRERIEZ T4 ¥ 2 %L,
T 7 N—= AE B L7z, Gl %, ERiBRoF s,
HOEAY 10 B S SN e W) RER 2B, 2o
FlE, KEHTIE AT LOEFRKENEEZ TS,

R AT L, a¥—2HPENLHET L THT T4
ICHART, BFWAIE -2 LT 2 LB
=KL LTRRENTH S, F— AT TOHELIC
LTI, HEFMI 7 7T A CEOWNEREZHETE S
LEZTWD,

MHERR T 71E, U s T AR OMERET
OV —%HHTELRL LY AT LIRS E, 07T
VTR TORERTIIE VY, EEr L2607 E
DL A= bOVEEPHHETH B L V) FIDH 5.

KIFD DWFED & 512, FRERE T+ & BMTd *—
AN e fliofz LR — MEROIY A% 5-liT 5 2
LIIERITHL L DbND., Ak, WHEFEERCTAEL
R— bR Z X5 72012, MER T 1 & OREEDL
RERY 72w,

MRS T T 1 & DFREREEIC DV TIE CodeProject @
Advanced Text Editor with Ruler [10] # &2 L7z, &
HITBRETHD. $72, KVATLDOREICHED - TL
N7z, REEFEOWESLETIE, EHAER, REMRE
ICEH T ARETH S,

SEH

1]  KRHEA, ¥l %2 F2ELVR- MRAEO OO L
A— MERPEFE R T, B HEHEE ARl
NLC, St 22 =4 — 3 ¥, Vol.105, No.594,
pp-37-42 (2006).

2] EEEZ D VA- PABRESEY AT AILLS C T
77 3 7E O, TECE, Vol.57, No.2, pp.33-39
(2009).

(3]  FOHMET, JEL @ AR AEERNICLZ Ta ST
IV UNEEBEOFANSIE Y A 7 &, DEIM Forum 2011,
E4-2 (2011).

[4]  Vamplew, P. and Dermoudy, J.: An anti-plagiarism ed-
itor for software development courses, Proc. ACE 05,
Proc. 7th Australasian conference on Computing edu-
cation, Vol.42, pp.83-90 (2005).

[B]  KWNWTA: 70793y 7EHEO I E—ilkiconT
FUF O IT Hlg K2y a-10 (2009).

[6]  Zhiguo, L. and Dongsheng, L.: Preventing and Detect-
ing Plagiarism in Programming Course, International
Journal of Security and Its Applications, Vol.7, No.5,
pp-269-278 (2013).

[7]  Spector 7 Pro & 7% # jp, available from
(http://logkanri.jp/Spector_keystroke.html).

8]  KIFETE, PR MERAREEIE V7o LR — R AT
Misc38 > A7 L O % & S, HANE L¥ESH
7%, Vol.34(Suppl.), pp.9-12 (2010).

9] HEHKAR : JRMBEEE Y 7 b a g Y 7 oM

53



BB FSH/NEE HBE LI E2—%2 Vol.1 No.4 48-54 (Dec. 2015)

AEDRIZED VA= b - BEGHLEOIRE, Tk 26 4
J£ ICT M X A HHEUHEMEIER R, B-16 (2014).

[10] Karimov, A.: Advanced Text Editor with Ruler, avail-
able from (http://www.codeproject.com/Articles/
22783/ Advanced-Text-Editor-with-Ruler).

it %
Al FT—aNX—-EETOELHERDA

T =7 R— A TOEFRERIE, SQL DR 2 E&E
M OEMELRBIMAGE T T 2 MggorERTH b, ik
EXThsH., ELRBROMESZE A1 IIRT. KED
METIE, 77V BEEE2 Lz, BESELHELD/NY
I—3rvaEiTn5h,

(D EBOWNEET N THNT572)—.

(IO EFBREREOREERD, TXTORMEEZER
TH7T)—,

(17) T _TOMTEEHD VI m O IRTEEH DR 5
Tt o) —.

A1 FERHBOMED B
Fig. A-1 Example of test problem.

HE
KL TRELTWADIE, PCEMHL THEREZ1T)
BRECBIIAREL - PO —%2WIET 5 X O 2 HkbE
FOVHIZT A5 ThbH., TOFELRERE, (1) WE
WKBWTHGERPFEH LT 4 YyHNOTF A MO AAILT
LN, IR SO AARLT F A b - WIEORY H L
HTERLTAHIE, (2)HERHPOFX— AT ORFRIC
X0, o7 7N r—va v B BEL TR hE ST TR
RTELEIITTHIE (FERE LTRERICEED LWy
HEICEMTE ), ThHAH. HEMBEL L TEENLF—
FEIY—FTLZEICE)TaRFEEITTDRVEVID
FELRONBMETH LD, TOXI BT ATLIZEY
FRRBORBREIRECLBEINTVL L, —HTHR
Loz AICIE (HIEH ZZAEICBWT) KPR
2l IR, BB o TRIRIEVWA RS R BHRZ L BD

na.
Ghik [HBLavY¥a—¥] 7 ENAL¥F—
AE i)

© 2015 Information Processing Society of Japan

KA 18

1976 4F FAf H K 223 T35 In F b5
BEHAZE. 1978 R K KA 1.4
fFgeRbc b FE s LR fE T, [
£ (R HAZEERT ARE. 2005 fETa%
REFRESEPL TR R Bl . it
(T#)., av¥a—%3YA74, AT
HIfE, IC H— F, IC ¥ 7, BHELHEOMIE - BAFSIZHEE.

(IE%R)

=i £—

1992 =2 B LR KRFHE HME LY
FHAESE. 1994 4R [F] KR BE LAk
FERHEM LFHBUE T, FE=y 7V
‘ JeiERIE > 274 (k) Atk 2002

R W LR R b LA 7e g+

BIARRREA PENE Y A 7 4 T2 H s
T. 2004 SEAT KSR SE P T A AR R, 2014 4E[H]
KEFEFEz. L (T4, #4232 -9 B&
V7 by = 7RRESEONIE - B ICHEH.

(IE&R)

54



