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Quantitative Analyses of Errors made by Novices
in Behavioral Modeling using State Machine Diagrams

Kento MASUMOTO', Mizue KAYAMA', Shinpei OGATA',
Kazunori ITOH™, Masami HASHIMOTO'" & Makoto OTANI™

The purpose of this study is to explore the educational methodology about behavioral modeling for beginners. When a novice
learner creates or reads some UML diagrams, what kinds of errors will happen? We want to collect and detect that kinds of
typical errors, then try to develop the appropriate teaching methods for beginners based on the errors. In this paper, at first, we
show the results of error analyses for creating or reading the state machine diagram. Then we discuss the teaching points about

behavioral modeling for beginners.
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Figure 1. Notation of the state machine diagram in this study.

MERAWTRATEAZ L] L. ZoRELEKRT S
FOBETOMRANENER S, #HRTHHINS.
2.3 ETILOEEIR
UML I 1SO R JIS THEMEL S 41, ¥ AT ABHFEOBIE
HICEIES AVbN TS, Z0kd, TV T IV %R
DHEFITRE V. L L, UML OIS OBEHET
HY, BENEE L. T T, AR TITREEERK DR
WEHR L LT, WRiE (BlARE - K TREZET), B,
ARV NORCERTDHZ LT (K1)
2.4 WMEAEH
INETIZ, BEVOET Y ZICEALT, #IFEEER
BL LT ERNREY STTRESNTELT, k)
R TR FEBRIZE L T DO, LN T
V. FIT, ARBFRETE, ETHBRENSEOL O RRY &
ELRTVONEERTINERH DL LB X, LTOAT
v TR EED DL L L.
1 BHEEICED, ETAKOERSLLIEOBH.
2. WEBREIC LD, EFAXDOGHE.
I SWrEICL D, BB,
I #RFICLD, AIcETsLEa—.
3 WBREICL D, T VKORIR.
I &L D, EESHEFRY N Ul
I, EZHICLD, BLICETHLE2—
4, WREFIC LD, TETAKOELE.
1T, W OBMREZ TR T 5720 0FER (flx
i, LR EROLHROMERE) 250bD LT 5. 2T,
FRL L ET AR E OEROFES, ET VRN LHEIL
HIEROTBRELZEGLLO LT 5, 3T, FRITHIE
TORERETNRERBT D2 E0HRLT, —H2E
WL THWAETAKORBO L ETLLDET 5. 4.T
%, BRI EETAROZEROERME, ELWET VKD
R EfTHhbEL LD ETH.

3. REEBRICET I

T s T BT BEERRORSRD 2 SDOWEHRE
Ber il sl U REE B O - 200k - (E1E 0 2R R
BT R DRSNS FEHE OB SE U ESTTS.

3.1 #ERE
311 #HERE A

BRE A B, LEMESRRTFRETRORY: 1 44 89
4 LT 5. EREIIIAFERD 201246 A ThH 5. #Hbk
FIXZ o ETIZ, TATY RLPBREERS T ST I
YIVET Y T AR EE TSR L TR,
CORIZH LT, HEREBOFALEEIFT—LDO—REL
T, ®F VU HEATH. T, A7V MER
OEITEZ TR ET 20 TIER<, UMLIZ L B ET LR
—ZADBEEIERE LR SND.

312 #ERE B ¥

BRE B BRI, LR TRETR O KT 2 44 80
& ET 5. FEREFHIL 2012410 HCHD. HHREFIZZO
B E Tlz, 73 ) RANEBESCET Y U7 O,
LTI I TIClT %R E, FRENMERE
(BDWITHERBO—H) & LTHEEFELATHD. TV
2 Y X AMEZEORE T L AFER TN 90 4y x21 B, €5
U7 OREBET 1AERMBIC 90 X1l [, YerTsI00
X LFEBY L 2 FERIICEN T 90 43 X 15 [B] &
90 /Iy X15[ETHD. T Vv 7 OEMBEDOFENRE L FH G
M, 7 7 AKICE AT U 7 90 45 X6 [0, IRFEE
BHIZ L DIRBEVOET Y > 7 90 4y X3 [, RIEEBXIC
£ & A Bh{E S ¥ 5 MDD (Model Driven Development)
DIEER 90 4y X2 A THDH. ZOREICK L TIE, B =
TLHETY T LN RIBEEANTEREZITS. Z 2Tl
VAT LRFORBFENE 11X IND.

32 HRRER
321 EBRAZE
ZOERBRTIE, EROWEDEZH S b LT5. RiEE
BD 3 H>DEHE REE - BB - A X MIEFERL, Th
FHUTHT DHE L~ BT 5.
PEBRE RIS LC, AERTIZE T, EPEITEHIC
LT, REEBROBRCIEICHET3MAE 5272, 2
ZCOBPL, REEBXOIEOMI & T LVIREES
OB ZRLE LIz, bbb, HiO@ATIE, BY
B ETIREEBR ORI - MEREFIIIT R > TWRY. Z0
%, FELHERSES ENT, REEBROERER D4
HAEREE S, EffExSfREIc L Ea— Lz, 20 LT,
RREEBBKICENPIL TV D FFICKT 5 FififiEZ 3 L.
3.2.2 EERE
[RTNVOEIRTR CET2REERRZRL, XK
NEREEREESES (KALSR). EIE3IMTHY,
RIZRFREIE 300 & Lz, KoM EZ LT ICRT.
1R REBICEET % 4 oDRBNBEL WS DEAET
BT 5. K ofkigik 3 .

W2 EBICET S 7 o0REBNSELWEDEET
BT 5. K OBEBLIL 6 FT.

HARM AN M TD 6 2OFEBNSELVLDE



100%
90%
80%
70%
60%
50% 89
30%
20%
10%

0%

=10 552 53
(A) B A B

100%
90%
80%
70%
60%

0,
30%
20% 42N
10%
0% T T

=179 2 530
(B) W% B Bt

B 2. FifiE RO AR D IEEH
Figure 2. Percentage (%) of questions answered correctly in a model reading test.
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Table 1. Features of each task in a model creating test.
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Figure 3. Percentage (%) of questions answered correctly in a model creating test.
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Figure A-3. Tasks in the model modification test.



