L L
Zdll )

ecial edition paper |

Development of Interactive Educational
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We have developed the educational programs about human errors for the railway personnel. To help learners understand

that anyone can make an error, each program includes a serious game to give them with a chance to experience their own

error. This paper focuses on the elaboration of these serious games. We examined impacts of factors related to the setting

of the games in order to make it sure for the learners to make errors in the game. The results showed that the error rate is

considerably high in the serious games of the program for teaching a mistake. As for the other programs, it is indicated that the

development of the programs based on the findings in the experiments will promote the participants’ comprehension about

the human errors and their motivation to prevent these errors.

OX—T—K:ka—v2T7U8— Ea—I>I5— M. JUTR5—L

1. E3912]

EAEDERAB DA R Y AT MEDHERIZEY,
HEEEOLNDERID o TETV S, ZOXH IR
T, #BD THREZI—ZRIS V| LR THEZ BT
R H L. ZOIH Rk L ta—~ T2k
BHHER L TWIHE T BEF N—3a NI %0540,

AWFZETIE HHERBICH L vy ETTHETH ] Tl
HRRETH-oTD | 7—%I T RIS LI LR
B KK T AL T AT U IR LIz, KER
ROEETOTILTIEFRENZZTHIZEIZL), #
BH T BRRIRCE S-S5 E2HIE T, HERDOA
BRI T O I AR, EHEPEBNETHGOM
BICEH T 527 TEENEY, 2OIHRTUTT L% E
LT BICTS— DI E AN = X LR HEIS E N & R X4,
HEEFZEDN ROERER T IL2DS LT,

YERNRTHDLT—Id, WEIFERIBHTIRAL
Fi. BV VT VORI R OE, BEOE
FEWAERLCGRESNIZDOOT NS [BWARTS— ]
[BFD&xL5—| [a3a=—varri—] [IV—iER |
DAFED LT —IZDOWTARIFETIYHHIZLEL., AithD
DTUTIT LRI L. K707 T AOHEL, FEREN
La—x LTI T AHCH SR EKTLIEE, £
DILT—IZHT AR BT HILTH o/, TRHDH
PN BT, 77T L%, 20D DO L7z,
Bk, FENRTHILa—< T2 TS
F— AR L7z ZOEHDINT, FHRNEEFY

FIHM T 272007 =413 [SITAF—4] LIFEhT
B0y, EAETIE, REHFLANELZBOLFEEN T
%99 (Haga, Onodera, Yamakawa, Oishi, Takeda, &
Kusukami, 2013; Tesei, Barbieri, & Kessel, 2012), %
TR =TT AR e LTz 2R DR
B350 Tus 7 AESDr — 2N TSN/ 2T — DIk
DIRY, @WRAER AR O LT —THE K 3 5 F IR A
BLT—DAHZ AL T HREM S OF MR
x5 B KB O ELTz,

AMTE, 4707520 LEAEEBN, HH2—
DESON RS, RN LIS o

31 BUvAAIT—

BVIAHR LT, MEEHDOE ZICEIEHE M
RIS NTZD, ) IHEWAER SN2 5
CETHBILAAT AN, HRELTAELTHLODLIR
j‘6)‘ N 8)0
(1) Zr—2piE

T OMAMR G EFIRAD LIRS, BIRL D11
(&M%l Thdo
(2) TF—REROAENT

B [—] POIHIC—E, FLETHE SO 5,
MHEICEZ ) HFE AT [RIZEBDOL TN L7E
5] EFMTBIN5b, wEHETEABE-E S
(B 47) 2FR$ 5L, FUILTOET DR AL D
R EmEIRATLED,

JRIHEABIZE TS — AR FemT

SIREHARERER TR OC R4WF7E)

JR EAST Technical Review-No.49

37



Special edition paper

32 BFOEIT—

BFOELI—IL, OB ELLWERITHL, WD
HEFL | EFESTHIRLCLEI T —THY, [T7¥ar Ay
7 IR M- VR T—D—fTH L) 0, ¥
ALTLy T —0R\WIEE, T2, ROBLZTUE 570w
S OB Z BRI L 2 U e S Wil o J-HoE
HNEVIFE, BEOXII—%LRTWIEDHLICEN
TWnaY,

(1) r—2fism

HODLDHHZONTHD G (F) 1 75 5T FHA) 12
foTy WEICIATORRENDEAE [FH Al HEHVIE
[HERAN] OwFhrs ki 5 (K2).

(2) =F—KBROALHNT

WERANGFEHE T, T NI E TR T 5, [H
BN ERIELFET AL, (73] FRshs sl Nt
LThy 9om) [HERAL] EHZELTLE),

33 AIazZ4—3>1Io—

322 —varr =R RAFGEM) &2 TF (%
ZH) LORICHLEBICONVTOL A=V P RLEBLIED
ZoMT Ty HHRPIELLRZE SN LWL T —ThH b,

(1) r—2apijE

4D DEPHF =T —FITiRL A BIUL A E R (K3) .
FREIC, IEfH R,

(2) TT—REROATHNT

FABPUE DS RIEN B BRI T 7 TRT . FRiTARAIC
BIF2— S MEONET—#I2HEDE MEDNTOX
AREVIEEZEELTBY), HURITOAICL->TRE

FRELTIRATLEI WA L EHZE T, AV
DIELR T IR FEIESE 5,

[ ——
TR svansaLe 7

L ——
C I Svonsate "

AN

H

CETE-W1E. FCANSE

H1 [BWAAIS—| 70754

K2 [$F2%I5—] 7OY5L4

34 JL—ILER

W—VE UL, VEREBE AR AP BRIV —VE 855
TTh%dad2, BIMNGITAORRIL [ —VEF5%<
ELHEITRISR\NES) | DR HI Wb
DD3BBe ZOFBNIEADVE L L7 DTH), IO
HCERIIC2 -V IT—b AR TIENTED, ¥R
RPN =B EF ST ERL NI T— (F] Bk
ALT—) IDHEEWEERIS>THEREEINLTT—TH
AP ZNT, SR DIEFICHEL Y, COBAINRERO
Ib. AWETIE [TEEOMEN] & [1EEEE] o2/
IZHEREY T,

341 FEDEhICL->THREhZI-ILER
(1) 7—2liE

W D225 ANTHEFRS A RIE T SFHRENV—V
(& RO 2 S A B 2 Sl e Y — VA Al THERR.
THIETH 5 (X4)
(2) ZT7—KEROALANT

ROOVHOMETIE, A TEEIE 5w
V=VEMHL, BREEFRICRIET NSO DL, L.
IEFIEST [ ZELRTVWIETHLIE, 1~4
8 H OBl EM 2 LT DR BT S 3w E9
F—2xBELTWAIEIZXY, FEFEWE Y —VFH
DEHFRIEUITL, HAICELAROH B2 BHLZ IS
5 %%, BEOSMHOMBTIE, V—IViEE AT A2k
WD %35 IR E SN TV B,

342 FEBEORXIICL>THRINBIL-IER
(1) Zr—2iE

T FICFRENLHFITH LT, 12 BIEIZ20E TOHL
FE)IL, 2V LI BT Oy — e DL LR
LAah0, BFOWFOF EEHET 5 (K5)

I AVEEE T 'WSADECY s CARS, CHT

Dl

X4 [EEDBhICE->TBIRINZIL—IILER] 7OTF L

JR EAST Technical Review-No.49




S EEMA

Special edition paper

X5 [F¥EHOKRZIICL->-THRINZIL—ILER]
AR FN

(2) ZF7—KBROALHNT

1212008F%7)v 7L, 2)vr Lz BFEOEH—BA
bbb LEMERSE LT, BTHRTEEIZTINLFD
92 AHIREVDTHS, KOS TWALN
EDRFOWTOFMLDT, FRHEIT) v MERE
EELR 9L AL WRELPBERESN S, §io
ECTRETORIVIENZEDLHY, HPIRDIEE, 7)Y
LD TR B EINR T LD, F—LDOK 1%
TA—=E\ 7§ BB BEFEOHT OF BRI ERI R T
7y 2V DOF LS TOV— Va2 MLz E I e
RRSFIRT Do

—WBMBEARNREL PR ERIE ML, BEERBO
HEEZZMBLEL T —AMEE T ORI
W LEHIZ A EE LTz FLREMIERD HTH-72,
(1) 7r—2alEE S CHEAMRER T 5227 — DOFEMEFRR
IT—Y = EBIIL. £707TLOMEBREDR
g - BRSOV THERR T Do

(2) — M7 TIRFHIR R & L dr o 7B B 2o T
DHFLRT S, ROV TEHIiZ 750

SN X205 R H50i AT TOBEBCE BT 5
tHE129% &7z, FEERTIX, BIMBEOHF/K LI YT
VEBREL, ZO0aIMhoT FHTUTTAILD
FOWDHATESS720

41 HBEREEE
411 BUVAAI S —

I —RERHKI84% TH o720 F/20 TUTT LM FLA
BOT I r—=1FTiE. 90%DBIMNH H LT —~DHF A3
EL72EMZEL, BFHTLEEHIIL 722 N #EH92% T
Hovz

FRHEOLT— KRBT BB LI T I WA RE S
N F=2AonTE JIZRERLL S 2 5. Rl
WOV TH, ERFTHEHBICLS>TIEFITHGE
DFE VB TH ALV RSN,

412 BFOEIT—

L Thos72 [ E 2 L2 INE OH A IX11% Th -7z,
COINI, TT—EEREL72BINE O#E ML, LAL,
FH AL T [HERA] LRSI CRE
wHBE, ELL [FHA] ERIELA XD B IR
BTz UL, TT—AY [HERA] i ez
T hholzlz0, Thbh, BAMEROIYPO—V
R 72720 E 26N 5, Z20b, Blillshizs—
BBFOELT—THLHI LR TE

07T AWV AEDOT =Tk, 92%DZNE A
IT—~OIFEHM UL EE L, RSN L7 L3P
L7=BIM#HI1Z97% TH -7z,

MR L7227 — 13 R e R DT —ThLEHESN
7272, SHBRIEBFEAROLS—DIHBRZ O LD —
LR DYGED LT HHEE 2 HiTz,

413 A2z —23>I7—

S, HEDIXSOWREIZARM HY, 1R (TR
REREWZIX? NI BIBICIZE AL IESDEN RN 0
720 7UZGLIHHABEDT V= Tld, 95%DSNNE DS,
IT—~OMFENME LU zE ML, SN 7= 53l
L= M#E1Z97% CThH o720

ZOTrSAOMEIR, bta—< T —2E KRS
BHLDOTIE RV, LAL, I3 —3avro—Ixhd
LSNEOIRIE - WS IIE Dol HEDINTOED
NS EBI ORI ELERZAIET, Tur 048
ROFEREIISOHICHELEE 2 OIS,

B, ZOTUT T AN DS INE O I
HofcBIO12I1Z, B OEELMAOEEE KT 5
LT [BABEDINRIATDONMZO 05| FLAY
AL TWLEH TN, F/20 20 [#47] 1ZEIE
HRHEFLNFEIIEL ZINFH IS ORPFUL->Ta—
XV IT =D FEREE I S R, ORI 13D
LI —RBRE 70T L R0, BIFICESTIIROLLT
LT —IZOWTEH TELEM LM SN B ED D %o

414 FEOEBhICE->THREhZI-ILER

I —RER#F1L34% TH o720 L, iEOSMEED)E
Tz Sl Y — VAR R FICRIE TV — Vs
(& VEHOJRA A D4R 4 (2 HE G2 B A58 A 3 B 1) A5
bz Thbh, 73— KEBROMAENT A o728 5D,
BAELIZON T, HRANORLEIR L A-AHERR TE72,

TG LR ABDOT A —NTld, 8T%DBINHE AL
F—~OHFEA] L L7 E B, EFICIR L7 FH L
2B INE1296% TH 72,

JR EAST Technical Review-No.49

39



Special edition paper

BFOELI—0TurIsfM, BELTHIIT %S
B ARERL T R fERECEzDS, Stk Bl ¥
ALT VI —% LT EHOLREDOREICL), =7 — 1B
Fh LRASELRE, INELOFEFHITT—E KBS E L
LT BUED DD,

415 FEAEBEOAZSICL->THRINBZIL-ILER

I —RERF IS ME D) H25% Th o7z TUTT LU
DHLABZDOT 7 = TlE, 86%DBME H LT —~ DB
/A 1 S YAt [5] P  BON A  L E =Y By At [ T Bt | B
89% Tdh-72o

TEEDEIUCLS>TY RENLNV—IVER DTS T A
ke ZOTOTS L TON—IVE LKL 722 #E1325%
IZHESTBY, VIVl RKEED LY FEITESOICLETH
Bo 7272, —MeBMF R R EL 72T TILESEIT W
EUVIRERBEONTVLIEDND, ZOIT— KBRS
3, RITBREE A H ORI X AU DR TE S, BRI,
— B IMED— T N—TA8 NIZFRILIRBIHAEL, ThZ
nNTar I AHOMATZ, —J, BUEERBICH T 58547
TiE, ZME2. SADPREETHAIIT s 7 AIZHHM
AT e —EBMEEFRELEBRORIZIER, FEIZ
FER LR THLE A DOHEMER LT HETED D
%0 Flz TOTUTTNGETEEMRAICBTHEER
R EP TR DR A F ANz ATTTT LD
RS VA 3 WS < BN O e [ TN T /A 7 S a = B E R
UL 72872 7))y 7 3 585 T 6N 5. A S
AHEAREBR L TV AL RIS T, Wi E OB Al
E—BSNE LV NSIEEONLbE 2 BG, 2ozt
Ty W= Vi AN oz i H L, ZHD
R, FRC — L8O WT, R R AL
Wb,

RFEIZBNTHIEL 2707 S 23N OE—F LA
MCREMSNLFETH D, R—=FILH A ML, BHOLY
DNy MERERRD B E OX) 3K e 4L B 03P fia CEA B RE DS
BEND, TORMNBEAGAEL, RS 52
EHTED, TOIINTBIEERBOH BEHE TSNS ELT
LIZkD, HEOLa—< T3 EANDEFR—T g h]
EAifEshalEblic, 7ur I 20NERLV BB O
FEREIZH 7200 b,

—Ji\ TurI LTSN MEE. A OVEERIR
DU ENA DT B IR BRI AZEDH L.
FIBITZBCT, FBE ORI LD, %

BEOR R LIZOL Ty ERCOME N A BE 3 2 R R
ZHIEL T0a, SHIZ4RIT, BIERBTE_BIN TS
TN—=T) = TTar I 2GS 720D T5 &% /ES
H%E, FERNEZALIHERO T 72007 ru0—{Kil%
RFESELTETHLo

SEX

1) Kolb, D.A.: Experiential learning: experience as the
source of learning and development, 20-38, 1984.

2) Richmond, A.S., and Hagan, L.K,; Promoting higher
level thinking in psychology: Is active learning the
answer?, Teaching of Psychology, 38, 2, 102-105, 2011.

3) Pourabdollashian, B, Taisch, M., and Kerga, E.; Serious
Games in Manufacturing Education: Evaluation of
Learners’ Engagement, Procedia Computer Science,
15, 256-265, 2012.

4) Haga, S, Onodera, O, Yamakawa, A., Oishi, A, Takeda, Y,
Kusukami, K., and Kikkawa, T, Training of resilience
skills for safer railways: developing a new training
program on the basis of lessons from tsunami disaster,
Proceedings of the 5th Symposium of the Resilience
Engineering Association, 2013.

5) Tesei, A., Barbieri, A., and Kessel, R.; Survey on
serious games applied to security, safety, and crisis
management, Procedia Computer Science, 15, 320-321,
2012.

6) ITARDA; NIEALIAZLTREBEBHFERZTON,
ITARDA Information, 33, 2001.

7) WA MR DT OIH EEBO) AL Z X 5,
PRf - RIR A ORE, 100-111, 2004.

8) KIMEZ, A, KBy, ba—<rI5—DRE
D5, $aBT7EE, 39, 1-12, 1985.

9) Norman, D.A.; Categorization of Action Slips,
Psychological Review, 88, 1-15, 1981.

10) Rasmussen, J.; Skills, Rules, and Knowledge; Signals,
Signs, and Symbols, and Other Distinctions in Human
Performance Models, IEEE Transactions on Systems,
Man and Cybernetics, SMC-13, 257-266, 1983.

11) Baars, B.J.; Experimental Slips and Human Error,
New York: Plenum Press, 1992.

12) Reason, J.; Human Error, Cambridge University
Press, 1990.

40

JR EAST Technical Review-No.49



