R YUBEIE iR ey
IPSJ SIG Technical Report

Vol.2012-CE-117 No.7
2012/12/8

REBBERERIZERT 5FFEORY 2 L
ZTRICE I KHEEAEDBRE

FILFEE BEE

P I

- mARERT KpE

AWFFED BENE, WIFEE NG E LB BOOET Y U 7T 8B Em AR T2 LI2h D, UIRHICH
LT %GR E2H 2 —E0EXIHEVKE LTERBTDHZ &) 2 LEEA, EOXI BB 2ECLTVONE
L, EORPACIESEMZEHITH L THRSBENOET Y 7 ORI S Z L D ERICES S B O0OHE Hik
ZEMT D, AR, REEBNEZMRE LY O s, TORBICESS AT HEEE8T5.

Teaching Methods for Behavioral Modeling
using State Machine Diagrams
with Quantitative Analyses of Errors made by Novices

Mizue KAYAMAT, Shinpei OGATAT, Kento MASUMOTOT,
Kazunori ITOHT, Masami HASHIMOTOt & Makoto OTANIT

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. Percentage (%) of questions answered
correctly in a preliminary test.

3.13 ERKER
FEOEAREZHLICE LD, H2/0 BB - %1
Rl CIREE) - 3R (A b) DIETEESRNEm»-T-
WREICET 280 1E, BT LICEERRENTOHARVWERT
HoTh, EMEEE LTHLTWS DL TEM Th
5L LTWABENKRESHE ED TV, Bz, A-1
T MEiAdh ) RERET TR LY, MEHRTAKE S
LTHET D] ZEMFELTWE. ZhiE, #HBRE DB
WL ET N EDOEANEREEZE 2 HILD. A MCHE
THIY TIE, BARDEEOERIZFRL DA N FBHFLE
L7Ha, TOAXR MER—OLOERRTNE I E
RIS RIEZ - T2, Bl20E, KA1 TIE TR IE
BT o4~y M ME\ET ) DANIRW. | &, RIEfigd
LCWe. £, HHREICH LT, 22 ~0EBIZBIT
LHAXR N & 220D OBEBICBTAA NV M iR
FILTW2RRY NA . Fl21E, K AL TIE PR
WETIE MERT5) & IPREXRYy L ELT D) DA
VML VBT, HRRTIE2 20A

N MENENCRVBEENEZ 2. )2 REME LT,

ZDOREREND, WREICE ST, BBLY A X hOH
RPNEEL W ENIDNZD.
3.2 FOhsRER

31 OfFRE ST, REEBROGRBREREZITo 7.
I CIREROITRE ) EMESERRE I E O b D LT 5.
321 EBAE

BEREIX 31 LRICTH Y, FEERFFHIT 3.1 o 1 JR%
Thd. ERICHESID, HBRERBICK L THRAERETO
MOBIZRLEND, LEa—%{Tolz. Z0%, BE,
RREEEBXOFREEEE Lz LT, BESh-Ek%&0k
TUIRIEER N A ik S .

322 ERFEE

T A TH D, R EBR TH W I & RO X A-2
VAR IR 445 0k Lz, i 2T
H5. 1 DEE—HOERITIGA6NTEY, RELTW
HEBABILTH7UEDR GE LM EE 2/, 2 oIk
EEBXOETOEREZFRIR ST 2 uembm F3Mme
FARM) THDH. FEEOBIEE LI TIRT.

(©2012 Information Processing Society of Japan

Vol.2012-CE-117 No.7
2012/12/8

# 1. Feal BRGSO R LR
Table 1. Features of each task in a creating-model test.
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Figure 2. Percentage (%) of questions answered correctly
in a model-creating test.
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Figure 3. An example of errors types in a creating-model test

(syntactic error at Q4).
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Figure 4. An example of errors types in a creating-model test

(pragmatic error at Q2).
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Table2. Names of each error type in a creating-model test and
percentage (%) of errors types occurred.
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Figure 5. Percentage (%) of questions answered correctly in
a reading-model test.
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reading-model test.
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Figure 3  Features of each task in reading-model test

and percentage(%) of errors types occurred.
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Figure 8. An example of
the given (teacher-defined)
vocabularies for each state
in a state machine diagram.
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Figure 7.An example of screen interface of the proposed learning tool named “Clooca”
(in this case, a state machine diagram is created in a model editor page) .
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vocabularies for each
transition in a state
machine diagram.
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Figure A-1. Tasks in preliminary test.
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Figure A-2. Tasks in creating-model test.
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Figure A-3. Tasks in reading-model test.
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