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Epictetus Philosophy

Teiji OKU*

There was Epictetus in the Rome under the Czarist regime. He had been a slave, then

became a philosopher. He had great respect for Socrates. We take up a subj ect on Epictetus

philosophy on the matters for investigation in the following.

I .Three fundamental propositions and key-words in Epictetus philosophy

I . Epictetus philosophy

Il .We act in harmony with nature
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On Eternity in “Ethica”

Teiji OKU*

We have investigated Time-theory in Aristotle. Aristotle said that we find time when we

discover number in the moving. The scene when there is no change is no time(= eternity). We

met Spinoza. Spinoza searched the eternity in “Ethica”. The research is the following 5

points.
1. Definition
. Attribution of God
. Under the eternal aspect
. The Third Cognition
. Eternity in human mind

S Ot W N

. Conclusion

(Received September 8, 2006)
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A Portrait

Teiji OKU*

This is not a research on Descartes. I discuss a portrait of Descartes. We take out the framework of

Western Ideology as a model-type of Descartes. Then we compare Western Ideology with Japanese

Ideology. We discuss the following 4 points.

1. Relationship between teacher and student

2. Word
3. Number
4

Nature
Key Words : ffizh, S, . BREZXET 5

TR, TN MFRETIER Y, —HOEBE O Y —
BEENOEZOLND Z & FARND Z & 2o THIZL,
ZiE, TV M MU L S AR O E LA % 5
SHL., TORHBERADZNL LGS ETHATHREZDL
EORDTHASIM BRI ROA4HBICOITONE D,

—#FtE (%) [ General Education ( Philosophy) ]

(Received September 8, 2006)

Fii 265 A £

x

=W N =
szl

B8R
T2, NV BN T AL NOEBEND D,

BEHETEIARNWOT, Ml > TEA®E AR O), 228
ROMNTHBE R ONRN, ZORNLEELZT BV ME
HERGBTDLDZENELWLDEI DI ARHATIEIS DN L,
LT ZOBRPLmAEND ZEESBIZLENL, B
BEEDTITZOERY, THLVIOARE, BECHDHAR
Wi, LT, ZBEIFIT ANV IOBRIZEHEE -\,

1. AhizeRAER

T I NP R TEADT TN O Th, Ziui,
TUVARTLRALEENPNERELNENTIMOERTH D,
F 5T, ego supero Aristotelem. <F&., 77U AT L A
EROBZZD, SEESLTWARMETHD, HHFED
WIEIX, TOYUEFRAL TV HOR, ik Indb o
R, ZL DAL DRFTEZF ZBWIEGHRL, Fi#oAx D
REERUCEENS, Fo<{HLWEXZRHETION
AFTHDHENZDL,Z LTI EORGRERD L,
HARLFERKE TIERWIZER 2> TWD Z LT <,
HARTIE., 22004 7BE2x L5, 120, Bz
W, DB EITF—AT, LX) EnL, mORM, %
U ETE oL DR TWBE IR ANE, MALEE
R THS>TWD, b 1204 A7, HEEKRTHRZ
LB, IO EHEMT D2 THIZDT DX AT T D,
fiAcLTh, flizeT L e LT, BEHAE L, Z0OHEK
A EWVWIRY TORITHY, HhF+ThHdHI EBNERT



b5,

LZAN, FE, WEEBOFICEEZELS &, RE
—EFTD5 L5, HFELWIEALTIE, MEHT
LiE, MizEABIC LT, BOPOMREX T EEEL,
BHL, HLOVHOXFET DL AN E->TVD K
IICBEbND, T, BiOEZEBEHRIIL, TOB X
ZUE—RLTWDL XS T, HETHLMTHRL, £
LR UEDOBEAFIZ L E 2, WS HDTHLED X
DB EZET DN TE LN, RO K S 2 i f % 261
WX, I TH A I D, MZ L —REZEDBETT F 7~
YRR FTNETIVIANT VA, TJuf M s
Thod,

AL—RAELTF U<y Ra ADEEF T 2EWEA T
WRBE XU —RITYORIEEFlz, LrL, L
FoThH, XL —2ADUEIE, TMNREINBAEL, 22
~NERFoO TV EDOZENE, KIZELERIZHD, BAAN
OHFT, MATHORIEEZM S 72 A, BVt Tnha A
WATEA DD, WIFERIREEZR S Z & AR, BEmEFELLTO
BRREMRZT-RODNTHoT2EVZ D, IORGTZT 5
L ENETOAL, fOHBD N 22 & > TIX, THoO
BIRT= 2 HOI%, HOMEERIFHE (N %8 2 7= 3@ x|
oMol DL, —HWMICHEAT D) THH
Thoto, TOFBIC, 5 ITITEER &2 kie 7 &7 )
STEDTHD, L TANRZL—RAZE > TIL, KHAE KT
Li=Z &, EHIEBacxDENS AL RL-,TL D, K5
DOHHFONT T DIV N AHE TH - THENIE, h
— i TR IZZoMoE v Tchsr] L) X572
DEFIIERN R NEZ A, TV I BHABEEZ LITH
o B LWELETHROREALMEICT S Z LNk
DTIERNWD, EOFREN, KEWH Z&iZhoT2DTH
Do BZIIMOD THMTIIH DB, ¥ L—ARK LIRS
I, EHITA TH o7,

EZABNDSTZAKSER LI LIZKY, KEa X
AEFEHIE VI, SEAMVICHEZBWRNBED Z LI
b, TNRWEEEZEEEDL LT oT2, KT, mdD
HOIZE ST, WEARAROLEDTIIHLB, LL,
TnThbkEEERVLO, KUADOTERIZEIVIELNLD
BOBFET LI EERET DI EBRHKRN, £ T,
TFI7 vy RRARBE L, ZIhblEEEBE N E
AT 5,

FIT, Ty ReRAF, MTHLIXL—ADL
TIKPO D> E NI EZXFE, BETHEZAND
HE L Mz MohLBRET LR EZA00,
TERIIBEDLZDOBFARAEZRL TN EVI KT, KX
SFHET 2MLERS A, [TYWOWRKR - bmEVE, b7
Ay (BEERLD)] L LEATHDL, FLANRKE
RELEOIEMERSH D, 2F 0. KUADOE D5 K
TWDLORBIHFETLINLTHD, TLT, Lrb I

IO THD N, KESADIEHR, HFT4HEL L
T, HIAKBEREZ Z bR TV, Z22061%, KPS
DELT, HAKRD3IOBREZLND, £LT, DA
MNEERY EFE, &5z o 36 % KGESF & L
TELN, EbEBMETHIZ Lichd, 22 TTr 7
vy FrRF, B, TO4AXFEOILIITLICRD D
DT ND, ZINHHTERZON, EREZRSO (F -
TRABY) LI ZETHotz, MIERFET, TSR
e, BRBESNAZWVWED, Kb EREZRVED LN
ZEThD, Fexr HRNZIEZ, HYORENERER SO
THHEESTZEZAT, BUERRNVEWVI D, fiINE
FANYFRVLBRNWEWISHIREZ T D, TR, 77
T RBREL LR AT L TWDHRIZEERD
b, L, ERPLSBRERDBD, L RDHLONE
ThHhoT, TIMnbaxbONRHETET, 2L THE
WERLEIALH S TTL, ZORRERI B DE, 4 <
WRERDDO>ETF I v~y RRABZMNATEOTHD,
ZOMOAIL LI, WERNBRBOM 2R L= RE
ZEWZ B,
WHEEEONSLL WV O—20F, SEEAWNCT, BEREE
LT, BOOMZRVBZE V) EICHD, TR
RO, BOBZ O, BTV EE2ET+H0IT
HELIMA - LT, SSICHIOZEZOBBES, RFE, 4T
TELRVWAEZ RS MERH D, Z LT, Z2I0DHID
I, ENHEEEZZI) AT, MOFLWEZ BRI LR
TR B, SRR TE T T, EERBOMA
DMRAREE 2D, <FHRELIVHETTELIVEFEL>LEW)
BORTEZATHA DM,
SEFELEMA LNV, ICb AT T imad i b
Th7Ihre, FSXAT 7wt L 2A0n08
COEFFEFHRIEET IR T LA EOMEREEIT. &
HMOLEZATHAH, &bicX, BzES< &, 7uda
b7l O BRITHEEE Y, 7oA ML, EEHR
WZHELB TR T, 20MADEZH W EED08,
ZOMHRDONFITMEITRE S 4, T X THRICEVEZ 5
LT DD ThoTe, TEHW b THEMOIITFAM b2
L bDOTH D, ETAN, BT SIFT IR
WChotz, BEBROMFITL - LKL, ANEBEALTE
72T _RTCOES, 512, DNARZK SR Z2EMGDRE
PETHEVIAAL ) ZEEHRALHEL OB T THY
FINTuA RNERESNORERSTZOTH D,

ST, THVINOHEHRIZEI THAI 0, TV M,
1 1REOEC, YEEHRZENV DT -« 7L —v a2 B3 %
BEICAD ZZT19mET, SFFOREIZESTESLT
Ll olz, TZTHEAEDIX, ZOYEOREED K
OLDTHSTEN . TT VB XU UTRBEEREARLE LT,
drse e, B, 7Y R T L ARAGRBSE, Ra TS



DFEBEPRHLTHoT, THNMTEIE, ME—5Fof
WP S T2 RN D, 22T, HEEEE2 ZBEEE
T2V, THLNOEFROBETH D), T OREOEMIX.,
FEYHRRE S 72 WA TS, LML, BFRMBITEBEMN 72
STWNT, ZOEYMOEL, FEEHELAHATH D, L.
EOWS T EEALI M, THEFH) 1. 13 [EMITED
FMEERLILHDTLESZ, £H LTRAFD S BT,
BT & WO REAREHD S BICRWEENRI B TH A
FFRMOIENE, EOX I RFRMICLABITERROE VL
WLz EWHFENRTEEY, THL NOEA O
i, 7 L= a BNFEROERTHY ., KETHo T,
ENODbD LI, FELEKREEDNHL TR, HEL
WO REREYDLERZ EEFRBLEIT L, TOLH
BERFAL LT, TIANTFLRAZEETDHEWVWITAERD
S>T-OTH 5D,

ST, ‘AT AN FOEB, BBRP-TND S OIEAT
THHIM, THIE, POTOHAANZIE, #HLRFHLZT
WP T23 2D b D TIXRWIEA D D, —DiF. ohr e
WBE, BEOTTOBEKRENWI ZETHY, ok, HiE
B TTWIENLTETWDHENI ZETH Y KEBIX,
2. BREXMTHLEVIBXHTHD,
2B (OILE. SEOFHTOEXR)

Flize BRIz, PHEKEAR L BARADZN E ORICIEK
EMRBONRLLIFHERZOTHDIN, RAxZFOEZFOH
HBIZOWTRTHD L, BRI LMRL, BEILIRE -
TEBZONDEBZFILI O EBRELVWIEBEZXTRH D,
THNN THEFS) H2HW 728052, o T
b5,

BT B L2 D S B Ao A 2 LAAMAT & | 7 O iz AdL 7z,
BHOLWHOFHR T2, LT, /EmIcTE o0&
DREIT S, LT, HiihbohbE R bo~E ED
#<,

ULEIE, FhL s DB R R DO T E . o
Fhexod s ZALWVWHIE-FHICEE D ESETON
EELTIRHENEZLOTIED DA, 2k, HIKGEZ O
LOIZHRKTH2HZXFRAF TRV EFLITITEDR
Al
FHEFH, EEABHAWTWE EE, ALHIKEDES
LFNZF T RVIZBERR S 5, FIRKGEIZIX, Rid, T
TESTVWTH, BECEFEINEESERH D, fl PA
TER—PATER—-VATER—FATHER (/35—
e NR—=F ) e Ty —H— . Ty—HF—) ZTLTHEIL, G
OD¢(DOG ZEHHELTHLLWEZW, GEOEDEN,
HHEINIW T, Mz, Ricbkesd, TA7 7
v R EW I BN OMAEDRICI Y, HERABKRF T
Do TUBHBLETICRLT, XFELLTHEERITE

Lo mTENDHILE, SETRHATELIZ EEMNIRL
TW50ThD, 2V, FHIFGETIE., HHAEZ T LT 7 X
v F2 6 XETETCRITE, FIIREDHLLEVIAG., 5
WEADEE, BFEEHE->TWD, ZHEIEELTICEES
TP IE, EHFanatomy (ana: b+t
BT D) L ERIZOVWTHL WA D, ARE
B/ NEALOEAICE THITIRY H L, £DOETOR/NEAL
WA E DD, 220D ANMEEH#EERT S, £z, £
EALICREND Y, REBRH Y, HWENDL DL ERM L.
MEE T2 ENnHRD, LEnbbnD LIz, Hotre
BELWIZORAFMEZ, HIKGEE W) SHEA D NE
LTW5,

FAIZH LT, HAREOREIL, BEFLE W) B 0F,
REXTEHVTHD TR 558 TH D, FlxiE, A
EWVWHHETIE, HOZAADOTFROADENSHEKEZLD
Thd, BEOADOEEL, BEFOH LW FIL, Ay
MBENID, EREERL TS, TR T, BF
DERDIL, HEVICHLEENHE T, AERBFEIZL
TEC, EERRTNERNTETFELERL LA, &
W2 T AR EGE N 72 &Y 45 il B oA BURS A DARHE D B
FULZEEETOHFEICL > TEEHRFENDHY . 4H
FlILLoTHBHOGEEDLITZXLELT D, DFED, HAGE
TiX, BXHDNEHHAFICLY CORBGEEME > MIcH
DLW DRERH D, BARFIZLD2ERE L, FRMGEL
LTONHT « AL WD T & IO X #E,

ST - RE LWV EMOFEONAITE L EXDB 2T
2. B, ZOEEORORR & HEITHE ROV TIN5,
LIZSEIZOWTHEAT S & PRI R R 72
LT, <BEOPTOER> LV I FEXNEHRBTH

omy

7% LR, AizfT< BBV Z KRN

—BRO S BIITHF L RIL, BEEEoTLE ) FED
ERNHAHIZ LT, HOFV VY IR FETHLT F L
AN, BEBOET I ERHKRRVE NS AT Ky
I AERBL, EILZEZITHNT 5 &5 s, D7l
EBWEROEF T &0 D FRNITF - T D, FEH & 220 %
[ROEIT2Z N, BHOFTHETDHZENTE, TOMR
DT, THRLRAFAEZBEWVKRS Z&IXTERY, TFL X
NEBITBEVO S BIC BIXIZADD LEA THTHIIZW S,
10501 #, 1005018, 10000018, &,
EERIZ/N SRR ZHOP THET L2 N TE DL R,
THXLVAFBWHELS ZE I TERVWESHI>Z LN, SEL
AULTCEEF JEIZRM LT LE D,

BARDOEA ., Mo FIZB T, SEOHR TOIBRIC
HLELS LTV D/PNRE LI DAL B ND, LaL,
AFUIZRB VT, SEn BB LWV ITE & LT
252 ENTENR, MHLE LTI L, 2L OFE®
MTI52 b TED, MITIE, BEOLNDHIEREFET



HHMTERLS, BAWH D&, UL EFIZ, BX
FEFIEFETHEZATED TN EWVIRYD FTHD, £
kL, IETIER, BEICBEL INEGFEEZX XY O
EZAETHLED TIHZA LI ETHHLOTHD, HE
T, FEPMETH 5,

3. ¥ (TEEZE. FYIIE»LTETVD)

BNZBARTHMTHR2WVWD R, /WNINETEH HELox
L) E WO EYRLERICRSTZENLEH D, £<
MENTOVDIRTREMETHD, Lok oicksTn
HANED STV FLTHEARAICE » TOHZEES,
BFE~OBMEBT LTV T, EREICH--7-8
fRIZEN D THAI ZLRIMETHD, ZITODREIN
HEIY L, FEREMEOBEKIZE, BEXICHMBFEINATND
B}, BB OWVWTOBZZHTRHDENIZETHD, #EL
I, %OFBHIZEAS, LrL, HTHEOHARANICE ST
BPL, BiAEE Y a SRR K ST, EEOEH
VIO M, ST, AEBEDICHICOTILEEED X
FRBLOELTHILZAONTERZ, £Z Tk, BLHERN
TE5, WEHAENREHE TSI ERERIRZENIZT O
HLOTLRP-T,

ZUCHR L THEELEEOF TR, BHFEEVD, v
LORBS Ca=—r Rt x b a2 L&, 912
B, <FEEFE>LEWVWHIEBEXHTHY, bH120F, <F
MIIEP DL TETWNDE>LENWIEXH T D, kT, <F
BEFE>SIZONWTTHLIN, HFOFEL, HFET, ma t
hematics, ZHiX. manthano®&s&EN)H
BEANSIESNIZLAFAE T, <FIENDEREEW : £2To
MNEENRIERL 2L D> E NI BERTH D, %on
HOHRHDO =D L LTERERHHD T, LRHRE
DERTHoTH, EHF L FEBERRBIEN TWILE,
ZIIWEENRASTND, EARZERMTOHIL, HF L&
BEARBEIC RS R0nbDixk, TOEKRT, Z0gL
WO, RIEDETHHLORLRLTRERTRIE RS A
WHDE L TOHFTHD, ZOFHEORMIZIEE ST,
T HN MEEBEIZ, ZE TORMITIER Do 7285 LU
Brogfsg b ) 2 EHE Lz, T E TOZRMKRIL,
TUVARTULANT B TR UEHO T TOROBE L 17
EWE EMFEMoRd &z EENnN, LrL, T
h DFEFTRTF LN D DX, ZORMETRIND AL
MTELNDRBORIC, BEGHREZEA LB RE
2 Thotl-, FEix, b0 [HEFH] & ot
EOGME SN DEFM L. TRITET) TR5%) T4
Fl EWIOBERIXOFLE L TEIMNIZLDOTHY, &
5 LREII D LD Th D, THALRENI A
i3, FEEHOESA2E LY E LS N ERELH
TWa7EA9,

B9 1 o0, <FTPWIFENSLTETHDE>E V) FITD

WTRRETLE 9, T ORI & A B BV T, F VAT
METETWAEDLNLHBEST-DIE, BRREVITETH
Do AL—AMLIRED EEINDIA A =T HAREZEN,
FORMEG > THRIBLTELEOTHD, FL—ABEN
ERKTHDELEOTHIN, ETFEMEMEICLE, &
AN, ZEORCMAMNL TETCWEINERBEIZLARND,
Fo K FHLWBBELZIEH LEARBNE, ZheH
TTATHY, I TTWIErobHkTnWs] EEEL
7o ZTOMBEEBXT-EXITRAOIE, NEIZHTE6 L
b OIEE Y i v, TlE—RKE ok L i mRon, 4
B, KD 2 S CERY BiF 5, —2iF ~E=7 (Fif),
H =2, HIZARZZWHEDO~DEHTH D,

EF. AE=TEBIZOVWTRTARS, X IT AT
FE, AT 2 v AR EF OO RERBE L VD
EZNDDH, 5TOMAAWERRICT D L, AX T
LRI, HEIZE DR by, BEOEkizo
WTIZEZREL 2, OEICITEEN’ED, THROH
MEEN BBV ERE S5 25, TOFMOH 5 FITIE,
HOMEARBMIENEMR L TWA Z L, BERORI4@E
D, P AFLENIFEHERDBLERIMBfF VTINS5 DT
b, 1. 4/3. 3,/,2. 2 HlzidArx—71F, 1:
2THD, NVE=ZT D BRI, HhornIRATEREIND,
ZOFFIFFH Y AN BRIV, T, FE
HGArEXITANRNKALTZOTHD, ¥—0HA1 2 M,
BN, BCRATE, ZOKTCRIAINTEEN
BTN ETHD,

2O0HIE, HEWVWIBICAZZWEDODFEE, LU
THMLIZZETHD, BaxB, BWEr—D 2Lz b,
ZFOEE, Bxonsbob0l LTOEYIL, BIZRZ
BRIZEZVIEZAND LD THD, LIAB, TOEETDH
DIFHETIERAT, AT EZ NV EDT
b, TTbrOAT T, PO ERF~LER 5T
Wo, BENFEH LT, B AT 7. LRI, HICE
DRAENRTFIETH D, 77 NOBEANBET, FRELHE
CHDE LTIEELRWVWERNFEMLIME LR AL &
BHZL > TORHOLAONDATTERE LD AL & DR
WCEMNLA AL T, FEEZKS TOXKWVB OB T T
WAHEWVWIHEDTH D, F—AKRA 2 ME, BIZRZRWE
DIEDWTORENBRIFER, B LTEX AT ARD T
R L7 BRIZ, Bt mndREv, AARANCIE, 5 H
WCRZ T, LLENRIFETHD L) Z &N
WICERESR TV, FIskmRtE o k57 Aix, Ho7z
ICBBIZOMND T ENRTERY,

4. BREZXET S

RELZF, THANLRDREDODTNE S DIR INEEZ
THDLEEREKR, EmrbE2E., HOBHLEERK. A
BB EPEBR L 72 & 9 RS TN O KB DIEA D



N EWIIEBERICEZ D ETHDEIICEDbRD, ML
THEL LWL OIFEmMIZHERL, =¥~ - =13 - 2
LTRSS  #MICEHY) 2L B IR L LTH BT,
aX b BBERMET S, BT 5, BROEY., BROE
R, BEROBER, Z JICHKIEROHIER EFELH D,
ool CTHOIFEGEA 2 L72%IC, T A0 B BN 12
DI, MIEOEEERZMW, WiEOEEEZMEICT S 2
L ThoT,

(RO ARMEZ, B, B, AR EIFTLHOTIEAR
. BEREEORIZIFET S, ]
ZOFRHIFMEBWRL TCONDEDEDL I M HED AL NI,
D ZEMmEFIENDI L DO TH D, BT IHEMmE, R
ELTOWKR, 20225000 LHRITHETHDS L
LD THD, ZOLHE ZILamDFF DRV XF Y iz
SREW,

SHOMBEIXHEZTRRE L. BFETIRE L b B2 2 KR
DR EELS B> T b, 2O TOHARANICIE, BREH
FMULTEEDZAEFNRILLYELZVAITHo T2, T A—
REOFHT, EH, #HIE, ZEL VI BROEE O,
BREL, ZAL, EHITIEFAMLTAEELIAETFEHICO
e, 22T, BVWREBIZAY, MEEZ R BRI AR
K BB TEIZbERHENE, 20X BREF/END
W, LE W, R mEEERS X 57, bl B
REAREXBIFT 2D b0 L TE, HITHNA
ANOEEB L SND NEAL) EVWoBEXFL, HRAD
BATZNOKIZHRT 2EHEBITH D,

LAV, L ot EMHEND . K L Wik E B RS
KBT2F52HFE2NOCERALLLONT IV N THD, 2
DEZDTIZ, 5 HOWMEXH, BFAEiFRRARR L2
Vo TRE TRV, WEHITENERLZFR2 01D,
AR EOWE % ot L ABEFRICESLSO L DO THhiE,
FRERMAL, EARITMILEY &5 LSRR ZH
LZLER, bBAALID LI REZ T EELHTIRIE
Wi, F VA MROHEZBEH N THD L ICBEbND, <
PR THEAE L., £ T, MICBE AR EEo T2, F
ik, A, AM. £8. o e T e —RNKLE L
TWH>FI0b LT, BRZXE L2, BRICHkT &
IMMEENBIG T Lot BEHEMOERLE, 4
HONEOBERIZESIZZINLTTEZOTH S,

5.8

1 BHOHGER»S, EHREHEOZELEZHRVILAS D ET2
RAETHEL TR TETHAI D BEREEOD L
<HOHPLHREBEZX T EEETHEN LTAHANLH LWL
VN BN TERE> L W) 2 &ICh %, BRIz,
< <EHIZMO LT FEERREVWIRY TOFEEN ML,
SHES—L>>LWnWH LD, LT, FOho b
B#Mebo s LT, 1. & BHTIERAXT., Mtk o

TORRZ DI EDTEDFLE 2. DB ot B
THREME, EELEVOIME TCORRZ ONDHOFES
ME Lz, M LARE ., ABAEFICESL DD E D D Eair
L, ZEOb0ZBY HLAAL, XET 52 &R AHE &
molz, LnL, HEEZRINED, ZOEZFITtx R
T, MOZRETWAHZLITEETH D,






(BHER)

BEEET MAzsay—Savinl 28105 F&E
— [HAEFHRE] hoREH—
il S

A Way to Improve Students' Communicative Ability in

Japanese Language Classes at Suzuka College of

Technology

— From a viewpoint of the result from achievement tests for

the 1st-year students —

Masami NISHIOKA *

The primary theme of this report is to find some effective ways through which we can bring out

better communication skills from students at a college of technology. As the way of analysis it is

quite useful to analyze the data from the achievement test for our freshmen which has been held

at Suzuka college of technology since 1998.

Teachers have to improve their teaching skills as well as students should make some

improvement in their learning.

Activity”, is introduced to help teachers improve their skills in classes.

study on koten , Classical Japanese Language.

In the report an example of teaching practice, so called “Group

The example is a group

In many cases koten is too complicated for

students to have fun in studying it and, in fact, so as for many teachers to study it with students!

That is one of the biggest causes for our failure to let students have strong motivation. I

introduce some effective ways of solving this situation.

Key Words : & B EFEHE.
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A Longitudinal Study on Physical Development and
Growth of Students 15~18 years old

Yuzo MIYAZAKI*, Kazuhiko FUNAKOSHI* and Nobuyuki HOSONO*

It has been pointed out in recent years that rapid changes in social and living environments

have induced lifestyle related diseases and that the physical strength of children has been falling.

In this research, the results of a longitudinal survey examining the development and growth

of students at Suzuka National College of Technology are compared with the average figure for

students of the same age in Japan.

The results showed that the development and growth in both physical structure and function

were at their peaks between 15 and 16 years of age and annual changes after that became gradual.

There was almost the same tendency in the average figure among Japanese students.

Nevertheless, the active period in physical growth does not always coincide with the active

period in functional development. Positive physical action and training are required to promote

functional development along with natural growth.

The results of this and further research will give students beneficial feedback to help them

realize a lifestyle that promotes positive growth and development.

Key Words: % & & BiEZEOHERE, ik
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A Study on the Simulation of Caustics Combined with

the Numerical Analysis

Masahiro SUETSUGU and Koji SHIMIZU

A technique for simulating the caustic pattern in reflection and transmission arrangements
is established by using the finite element analysis. Caustic patterns under pure Mode I,
Mode IT and Mode III loading conditions are simulated, and stress-intensity factors K7, Kis
and K s are successfully evaluated. Simulated caustic pattern is also in good agreement
with the experimental caustic pattern, and the validity of this technique is revealed.
Moreover, the simulating technique is applied to various combinations of mixed mode
conditions, and individual component of stress-intensity factor K7, Kir and K7 are obtained
by using the simulated caustic patterns.

(Received September 15, 2006)
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Analysis of Grasping Motion for Coin-Shaped Objects

by Human
Tatsuya SHIRAI *, Masaaki NOGUCHI ** and Takumi TOMIOKA *

Multi-fingered robot hands have the potential capability of manipulating an object dexterously that is
comparable with a human hand. While both theory and hardware have been extremely advanced during the last
two decades, we can not yet see the situation where multi-fingered robot hands work practically in various

environments. In this paper, we focus on a coin shaped object that it is difficult for even a human to grasp it
from the surface of the table. Based on the observation of grasping motions by human, we had found out ten
grasping patterns. We had shown a guideline-map for choosing the most appropriate strategy according to the

environment where the coin shaped object is placed. We had also analyzed the sliding and the rotating motion

in detail by using image measurement.

(Received September 15, 2006)

Key Words : Grasping motion, Coin-shaped object, Image measurement
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Development of Web-Based Application System

1n Suzuka Tennis Association
Kanji SHIBAGAKI™ and Yoshitaka DEGUCHI™

We developed a web-based application system for Suzuka Tennis Association. The aim of this work is to

reduce time and cost on application management. In addition, the application via www has made it easy also
for the participants to send their individual information correctly at any time. This paper describes results and
problems appeared in trial introduction of the computerized system.
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. The Computer Player
which Operates based on Results of Past Games
Daisuke TABATA" and Takehiro TAZOE**

The purpose of this research is to make the computer game player which works based on results of past

games. Usually, the computer player operates by using the algorithm of the retrieval and the evaluation

function. However, this research proposes that the computer player operates by the database concerning

past game results. Our goal is to investigate whether a computer player is able to win completely, with 4x4

othello which reduces the number of square. We created the game result database which included the

number of definite stones and the winning average with 4x4 othello from the records of the moves and

plays of all the games. Therefore, the computer player surely came to win completely by the last. Our

future subject is that the player certainly wins with 6x6 othello.

(Received September 15, 2006)

Key Words: computer player, winning average, definite stone, the game result database
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Engineering education for acquiring basic knowledge and technology

on fuel cells in SNCT

Hiroyuki OGURA*, Yasoshi ITO**, Kunihiko MOR***I, Akihiro SAWABE***,
Yushi NAKAMURA***,J unya KONO***, Yoshihiro NISHIMURA***, Tomoyuki TANIGAWA ***,

Futoshi YAMADA*** and Mutsukazu NISHIMORI* **

The purpose of this study is the rearing of engineers necessary for the fuel cell development. Here, basic knowledge on the
electrochemistry as a base of the fuel cell technology was understood, and the basic technology was acquired by our students.
Following, the single cells were manufactured actually, and the characteristics were evaluated. Experimentally studied fuel
cell basic technology will demonstrate the creative ability in the technology development of this field in the future. These
educational programs are expected with contributing for the early practical application of fuel cells.  In addition, advanced
knowledge and technology of the fuel cell acquired by faculty member will be able to contribute to upgrading and activation of
education and research of our college.

(Received September 15, 2006)
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Interaction between various plating metals and active oxygen

Hideyuki KANEMATSU* and Hiroshi TAGUCHI**

The information about interaction between metal powders and active oxygen species is very important,

since it will give us the knowledge and references to think over the mechanism of metal powder’s antibacterial

properties.

which leads to the better design of materials for user-friendliness.

It also gives us the information for the interaction between metal surfaces and human bodies,

In this study, 16 metallic powders were

chosen from the possibilities that they would be used very often as plating metals, and their scavenging
potentials (removal capability of active oxygen) were measured, using ESR.

(Received September 30, 2006)

Key Words : iEMEH: 3 (active oxygen), ® - & 4:J& (Plating metals), ESR

1. INTRODUCTION

Japan is becoming a nation of old people. In such
an aging society, user-friendliness will be often required
also for materials. The user-friendliness, the
characteristics which makes it possible us to live high
quality days, is provided us by the interface between
materials and environments. That means “materials
surfaces” will play an important role to enhance
user-friendliness.  Generally, there are many ways to
increase user-friendliness. The antibacterial property is
one of them and one of the authors has pursued how some
metal elements would show the characteristic against
some bacteria with another colleagues®®,  Even
though the real reason why some metals could show the
antibacterial property action has been controversial so far,
some researchers point out that active oxygen species
would play an important roll for it®. To avoid the
misunderstanding and confusion, we tried to fix in this
paper which metals could decrease the activity of the
active oxygen species and which ones could increase it.
We believe such a knowledge and information will lead to
the accurate evaluation for the mechanism of antibacterial
properties on metal surfaces. In addition, they will be
good references to develop the new metal surface
treatments as well as the new utilization for metallic
powders.

*$4 g T % F+ [ Department of Materials Science and Engineering]
*EBmARE BN AEW GRS A G R %R [Dept. Life Science,

Faculty of Bioresources]

2. ACTIVE OXYGEN®

What is active oxygen? Scientifically speaking,
active oxygen can be defined as the oxygen being very
active and strong oxidant in the comparison with other
molecules from chemical viewpoints. Since it is very
active and unstable, it tends to deprive any matters of
electron in human bodies. As narrow definition, it is
concretely classified into four matters, superoxide anion,
hydroxyl radical, hydrogen peroxide and singlet oxygen,
while nitric monoxide, nitrogen dioxide, ozone, lipid
peroxide are added as extensive interpretation. Even
though the interaction between active oxygen and human
bodies has been controversial, some experts say that 90 %
of life-style related diseases may be caused by active
oxygen®. These matters are originally produced by
blood cell such as polymorphonuclear leukocyte,
activated macrophage, and monocyte to protect human
bodies from viruses or bacteria. Therefore, they are
beneficial and advantageous, as long as the amount would
be moderate. However, when the active oxygen species
are large generated in the human body, human cells and
organs would be damaged. In the light of that, active
oxygen is harmful for our human bodies, and from the
viewpoint of preventive medicine, the active oxygen
should be removed or changed to non-harmful forms.
For such a purpose, SCAVENGER has been often used so
far. Scavenger is defined as the matter which can
remove or transform active oxygen to another



non-harmful one. It is also called antioxidant substance
or agent. For superoxide anion, superoxide dismutase
(SOD) plays the role as scavenger. Hydroxyl radical is
well-known to be scavenged by antioxidant agents such as

Table 1 Metal Elements used for this experiment.
Metal elements shape Grain size
zinc powder T5um
manganese powder T5um
molybdenum powder T5um
tungsten powder 751 m
cobalt powder 751 m
copper powder 751 m
silver powder T5um
platinum powder 751 m
cadmium powder T5um
lead powder 751 m
indium powder 751 m
nickel powder T5um
chromium powder 751 m
Rhodium powder T5um
iron powder 751 m
tin powder T5um
cadmium shot Imm
gold powder 751 m

glutathione and beta-carotene. Hydrogen peroxide can
be scavenged by catalase and glutathione peroxidase.
The singlet oxygen can be transformed into non-harmful
matter by carotenoids such as alpha-carotene, p-carotene,
and lycopene. However, there are not so many
information and knowledge on how metals would affect
the active oxygen species, and people don’t know
precisely if some metals would have scavenging
capability for these active oxygen species. There are
three merits mainly, if we can know the scavenging effect
of metals on active oxygen.

(1) The mechanism of antibacterial properties for
some metals.

As described in the introduction of this paper, some
researchers proposed that the antibacterial properties of
some metals such as silver would relate to the capability
of producing active oxygen. One of the authors has been
doubtful about it so far and proposed another mechanism
®).  To make clear if it would be true or not, the
information on the interaction between some metals and
active oxygen would be very useful.

(2) The relation between metals and human bodies.

It has been pointed out very often that nickel would
cause the skin problem for human being such as atopic
dermatitis.  Since the active oxygen has a certain relation
to skin irritation, the information about the scavenging
capability of nickel against the active oxygen would lead
to the clarification of the cause more precisely.

(3) The establishment of new guidelines for surface
modifications and treatments.

As described in the introduction part of this paper,
the user-friendliness of materials surfaces will be very
important in the near future. From the viewpoint of the
scavenging effect on active oxygen, the materials surfaces
can be redesigned to protect us from any harmful diseases
such as skin inflammation etc. If we find some
appropriate metal elements as scavenger, it would be easy
for us to provide them onto the metallic materials surfaces
by plating or some other coating processes.

As the first step of the study heading for the final
far-reaching goals mentioned above, we investigated the
effect of some metal powders on the active oxygen, using
ESR.

3. EXPERIMENTAL

From the viewpoint of the utility for surface
treatments and modifications, 17 elements were chosen
for the current experiments. Table 1 lists the elements
chosen for this experiment. Mostly, the grain size of
these powders was about 75um. However, the other size
was also used for cadmium powder (cadmium shot: 1mm)
to observe how the difference of the size would have

Table 2 Composition of DPPH mixed solution.

Ultra pure water Ethanol | DPPH radical (300 1 M)
500 | 400 k| 100 i |

affected the results. Each powder was mixed with
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical solution
(Table 2) in an 1.5 ml microcentrifuge tube whose
appearance was shown in Fig.1. The DPPH radical was
the most stable at ambient temperatures among many
radicals with unpaired electrons. Therefore, it has been
used widely as the marker for removing capability of free
radicals such as active oxygen. It was equipped with flat
cap shown in Fig.1. DPPH solution mixed with the
indicated metal powder was kept for 5min. Immediately
electron spin resonance (ESR) spectrum of the solution
and oxygen radical scavenging potential (free radical
elimination ratio; FRER) of metal powders were



measured using ESR spectrometer (JES-REIX, JEOL,
Tokyo, Japan). By using this apparatus, the powders’
capability to remove the active oxygen (Free Racial
Elimination Ratio: FRER) was measured and calculated.
Even though there are some methods to evaluate the
anti-oxidizing capability (compatible with FRER), ESR
measurements is the most prominent to screen matters
cyclopaedically. Fig.2 shows typical ESR spectra. The
horizontal axis corresponds to relative magnetic force,
while the vertical one to the derivation of energy
abosorption wave form. The upper figure shows the

result before the DPPH radical (control) and the lower
one shows that after the mixture of it with a kind of metal
powder. Peaks a and a’ belong to the standard
manganese sample incorporated into the apparatus
originally. They are used as a standard for calculations
or for the measurement calibration. In this experiment,

Clomtrol

a’ Sample added

Fig.2 ESR charts and parameters.

they were used to calculate FRER shown in equation (1).
In the middle of the magnetic force for both charts, five
peaks were observed. Usually, the highest peaks for

each chart, b and b’ are used to calculate FRER, since the
accuracy is the highest. However, using other peaks
leads to the same conclusion, generally. From these
peaks, we calculated FRER by the following equation (1).

[1-{b'/a)=+(b/a)}]x100 (%) 6

4. RESULTS AND DISCUSSION
The FRER for various metal powders are shown as
histogram in Fig.3. These results were obtained when
1ml mixture solution contained 50mg metal powders. In
the figure, one can tell the order of FRER for metal

Au

Cd shot
Sn

Fe

Rh

Cr

Ni

In

Pb

Cd powder

metallic powders

0 20 40 60 80 100
FRER value (%)
Fig.3 FRER for various metal powders.

powders very clearly. The three kinds of powders, zinc,
manganese and molybdenum were at the top ranks, while
iron, tin and gold were at the bottom ones. The result
for cadmium fine particles was different from that for the
shot. The former had higher FRER than the latter. The
reason could be attributed to that the surface area to react
with DPPH solution was larger. Therefore, it suggests
that the absolute values might have to be modified, even
though the order would be still quite the same, when the
result would be applied to another shapes such as plates,
rods etc.

For the top three metallic powders, the further
experiments were carried out to compare their FRERS
with one another. For these three metallic powders such
as zinc, manganese and molybdenum, the amounts of
metal powder were changed from 50mg to 1mg in the 1ml
mixture.

Fig.4, 5, and 6 show the results for zinc, manganese
and molybdenum powders, respectively. The horizontal
axes correspond to the amount of metal powder in
logarithmic scale, while the vertical ones to FRER values.
Even though the results in the case of 50mg contents were



quite the same (100% FRER) for all of these metal
powders, the changes of FRER with the powder contents
were different. Concretely speaking, the decrease of the
FRER with the powder content was

100 ]

FRER value (%)
>
o
1

IS
=)
1

204

T T
1 10

The amount of zinc powder (mg/1ml)

Fig.4 FRER value and the amount of zinc powder in Tml DPPH mixed solution.

the most remarkable for zinc powder. On the other hand,
that for molybdenum powder was the least remarkable.
These results suggest that the order of FRER value could
be determined for all of these top ranking powders in the
following way: Mo > Mn > Zn.

The order of FRER for metal powders applicable to
plating was determined from the data shown in Fig.3 and
compared as follows:

100 /’//////////,//l
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Fig.5 FRER value and the amount of manganese powder in
1ml DPPH mixed solution.

Mo>Mn>Zn>W>Co>Cu>Ag>Pt>Cd>Pb>In
>Ni>Cr>Rh>Fe>Sn>Au

Since FRER should have been equivalent to the reduction
capability of the metals, we compared the experimental
orders with the ones from three different viewpoints.
The following order was made by the electrochemical
series which were almost equivalent to ionization
tendency.

Mn > Zn>Cr>Fe >Cd>In> Co > Ni>Mo >Sn>Pb
>W>Cu>Rh>Ag>Pt>Au

(see Table 3 in Appendix)

However, the order did not always match well with the
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Fig.6 FRER value and the amount of molybdenum powder
in 1Tml DPPH mixed solution.

experimental result. It could be attributed to that the
donation of electron to the free radical is quite different
with the ionization process through hydration in aqueous
solutions.  On the other hand, they can be arranged in
the reverse order of ionization energy (see Table 4 in
Appendix).

In>Cr>Mo>Sn>Mn>Rh>Ag>Ni>Cu>Co>Fe
>W>Pd>Pt>Cd>Au>2Zn

Also in this case, the order did not overlap with that of
our experimental results. Finally, we compared the
order for metal elements’ removal capability for free
radicals with that for standard enthalpy change of
formation shown below: (see Table 5 in Appendix)

Rh >1In>Pd>Cd>Mn>Sn>Ag>2Zn>Cr>Cu>Ni>
Fe>Au>Mo>Pt>W

Those entropies were calculated for M/M*(g) change.

The order mentioned above was arranged from the lowest
one to the highest.  However, the order did not always
compatible with the experimental results.

Originally, the metal elements’ removal capability for free
radicals should have corresponded to their electron
donation capability. However, it could be affected in
reality by the reaction rate, the shape and size of the
specimens. For the former (reaction rate), oxides, soils
and other contaminations at the surface of the specimens



may be obstacles for the reactions. For the latter,
surface areas, surface topographical conditions and the
shape would control the oxidation of free radicals.

As for nickel powder, it did not show so remarkable
removing capability of active oxygen. Therefore, one
can presume that it would not prohibit the ongoing of skin
inflammation enough, when the disease would once occur.
However, other elements such as iron, tin have not been
remarkable for the skin problems in real lives, even
though they also showed lower FRER values than nickel
in our experiment. It suggests that the mechanism would
not be attributed only to active oxygen. We should
rather consider another mechanism for the evolution of
skin disease, even though active oxygen could play a
certain roll for that partly.

As mentioned above, some metals have
antibacterial property against some bacteria. Silver and
copper have been well known for it. Even though there
is a mechanism related to the strong activity of active
oxygen for it, silver and copper showed the relatively
higher scavenging capability which can weaken the
activity adversely. The contradiction suggests that the
mechanism for antibacterial property of metals would not
be right. For the mechanism, the ionized metallic ions
are much more likely to attach on the bacteria cell
membranes which would prohibit the activity of enzymes
there®,

These results indicate what kinds of metal can be
utilized as scavenger, when they are applied to plating
films. In fact, the results can be a guideline to design
the materials surfaces. However, the FRER value is
generally very sensitive to the surface areas of the
specimens, suggested by the result of cadmium in Fig.3.
It means that the plated metals whose scavenging effects
as powder were confirmed may show different
characteristics as surface layer beyond our presumption.
Therefore, more detailed investigation should be carried
out to determine the removal capabilities of active oxygen
for plating specimens themselves.

5. CONCLUSIONS

In this paper, the removal capabilities of metal
powders, were investigated by using ESR. And the
following results and discussions were obtained.
(1) The removal capability of active oxygen decreased
with the following order.
Mo >Mn>Zn>W>Co>Cu>Ag>Pt>Cd>Pb>In
>Ni>Cr>Rh>Fe>Sn>Au

(2) The order of the removal capability for active oxygen
did not accord with that for the capability of specimens’
electron  donation from the three viewpoints:
Electrochemical series, lonization energy and standard
enthalpy change of formation.

(3) Most of the metal elements used for plating could
work as scavenger to some extent. Among of those
elements, molybdenum, manganese and zinc would be
highly promising to scavenge active oxygen.

(4) These results can lead to the clarification of metals’
antibacterial properties. At the same time it can be a
guideline to design user-friendly surfaces by plating in the
future. However, the further investigation should be
carried out to evaluate the plating film’s removal
capability itself correctly.
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APPENDIX Reaction couple Enthalpy change
Table 3  Electrochemical series (based on standard Rh/Rh*(g) 720
hydrogen electrode at 25 degrees Celsius and 10hPa) In/In*(g) 802

Electrode reaction Potential [V] Pd/Pd*(g) 912
Mn2* + 2e" = Mn -1.18 Cd/Cd*(g) 987
Zn?* +2e =Zn -0.76 Mn/Mn*(g) 998
Cré¥* +3e =Cr -0.67 Sn/sn*(g) 1009
Fe?* + 2e = Fe -0.44 Ag/AY*(g) 1017
Cd?* +2e =Cd -0.40 ZnlZn*(g) 1031

In®* +3e =In -0.34 Cr/C™(g) 1049
Co?" +2e =Co -0.28 Cu/Cu*(g) 1084
Ni%* + 2e” = Ni -0.26 Ni/Ni*(g) 1166

Mo3* + 3e” = Mo -0.20 Fe/Fe*(g) 1178
Sn?* + 2e" = Sn -0.14 Co/Co*(g) 1183
Pb?* + 2e" = Pb -0.13 Au/Au *(9) 1257

WQO3; + 6H* + 6e” -0.09 Mo/Mo *(g) 1344

=W + 3H20 Pt/Pt *(g) 1438
Cu®" +2e"=Cu 0.34 W/W *(g) 1607
Rh3* + 3e = Rh 0.76

Agt+e =Ag 0.80

Pt** + 2e” = Pt 1.18
Audt +3e = Au 1.52

Table 4 Specimens’ ionization energies (M— M+: kJ/mol)

Metal element lonization energy
In 558
Cr 652
Mo 685
Sn 708
Mn 717
Rh 720
Ag 731
Ni 736
Cu 745
Co 758
Fe 762
w 770
Pd 804
Pt 870
Cd 876
Au 889
Zn 906

Table 5 Standard enthalpy change of formation (kJ/mol)
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Mysteries & Creativity

—The Application of Mysteries to Creative Education—

Hideyuki KANEMATSU* and Dana M. BARRY**

The mystery book which we tried to apply to creative education was introduced in this paper.

book has the same content.
purposes.

Basically, the

However, it was written both in Japanese and English for the international
The general sketch about the stories and the exercises after the stories were also explained. We

authors aim to increase the readers’ critical thinking skill, one of the key capability for creative thinking,

when they will enjoy and read the stories.

Key Words : Al &% # & (Creative Education),
(Bloom’s Taxonomy)

1. INTRODUCTION
Nowadays, engineering education faces the challenge
both in Japan and USA. For so called BRICS - Brazil, Russia,
India, China and South Korea - is going to emerge as
magnificent engineering powers and becoming competitive in
In those emergent countries,
infrastructure building is always required everywhere and the

industrial and business worlds.

engineers who deal with something novel and adventurous in
engineering fields can be evaluated more or less. On the other
hand, those in advanced countries have to be sometimes
depressed by that their achievements could lead to just an effort
without effect or to the detrimental results for their societies,
since the concept of values has became diversified for the latter
society. In such an advanced society, creativity is always
required very strongly. Creativity is a sort of wisdom to adjust
us human beings to ever changing complicated world which has
diversified values. Therefore, it must be a powerful weapon
for engineers in such an advanced country like USA or Japan
who must always break a way as front-runner. Creativity can
be, and should be fostered in engineering education, since it can
be not only an inherent capability, but also a skill which can be
taught in schools. Since the society became much advanced
and very complicated nowadays, it is highly desirable for

engineering education to be dealt not only in higher education,

*BEF T8} Dept. Materials Science and Engineering
sk CAMP (Center for Advanced Materials Processing), Clarkson

University, USA

(Received September 30, 2006)

R R fi# Y & 5 /L (Problem Solving), Bloom o 43 %

but also in elementary and secondary ones. The essence of
engineering education is problem solving and design. And the
skill for creativity should be focused on those two subjects in
engineering education which can be realized fully by the mutual
alignment among educational organizations at all levels.
However, we teachers don’t have so fixed or concrete
methodology for creative education unfortunately. Among
many possibilities, we will pick up “mystery solving” in this
paper and explain about what, how and why the mystery solving
would work to raise creativity for engineering education.

2. WHAT IS CREATIVITY®:@)?

When people hear the word, “creativity”, they may bring
many kinds of definitions in their minds. Some people may
think it would be originality-related matter. And others may
say it would be related to the production of something new.
Even though all of those definitions can’t be denied as an aspect,
we authors would like to define it as follows®: “Creativity
reflects those activities that involve the application of the
intellectual energies to the production of new ways of solving
problems.” According to Cognitive Spiral Model by Ebert®),
the creative thinking is composed of five steps and it should
spiral up during the cognitive process for creativity, while it
somewhere repeats up and down. PERCEPTION THOUGHT,
CREATIVE THOUGHT, INVENTIVE THOUGHT,
METACOGNITIVE THOUGHT and PERFORMANCE
THOUGHT are the five steps for creative thinking. When one



Fig.1 Perception thought

thinks over something creatively, he/she goes through these five
steps to reach the creative goal. As an example, we can think
of a woman who was given flowers by a man (Fig.1). The
event brought about a thought in her mind. She would think

why the man gave her the flower. There may be many

Fig.2 Creative thought

possibilities for his purpose. However, at this point, this
impulse from the outside world causes a mental change in her
mind. Then the lady is at the stage of perception thought.
Next, the lady must begin to think the reason why the man gave
her the bunch of flowers (Fig.2).

experiences in the past, she would search for the correct answer.

From her previous

The man may want to attract her attention, because of his love
to her. Or he may want to establish a friendship with her. Or
he may want to deal with her from the completely business
viewpoints. At any rate, she would try to mention many

possibilities from her memory stocks, searching for the correct

Fig.3 Inventive thought

answer. That is the second stage of the creative thinking,

creative thought. Then she would reach the stage when she
could select the right answer.
At this stage, she would fix the reasoning for the outer impulse.

She may think so at

It is called inventive thought.

“Oh, the guy must love me very much!”
this stage (Fig.3).
reason, she would deepen the creative thought from different
angles in different ways (Fig.4). Concretely speaking, she
would compare, classify and evaluate things related to the
creative thought at this stage. For the purpose, an important
skill, CRITICAL THINKING is required.

@a?

After she could give the external impulse a

This cognitive stage

Comparison, classification,
evaluation

4

Critical thinking

Fig.4 Metacongitive thought

is called
metacognitive thought. And finally, the stage where she could
express her own ideas for the outside world appears. (Fig.5)
At last, all of these five steps worked each other consecutively
to complete the emergence of creative thinking.
viewpoint of creative education, any of all these five steps

From the

should be enhanced in various ways.

Express ideas to the outer world!

Communication skills

Fig.5 Performance thought

3. MYSTERY AND IT’S APPLICATION
TO PROBLEM SOLVING SKILL

To enhance the creative thinking among youngsters, we
made a text book both in English and Japanese. The English
book title is “DEVELOP CRITICAL THINKING SKILLS,
SOLVE A MYSTERY, LEARN SCIENCE”, while the Japanese
book’s title is “Mystery wo toite Kagaku wo manabou! - critical
thinking no nouryoku koujo wo mezashite — “ Both versions
will be published in the near future for youngsters in USA and
Japan. In the light of that, the project will be international.

In this book, readers will have two mysteries. The mindset to



solve mysteries is very similar to that for problem solving in

science and engineering disciplines. Therefore, we applied the

mystery solving to creative education. The plots for the two
mysteries are as follows.

1. The first mystery: A young and cute female student in an
US university had a part time job for mail delivery during
her summer vacation in her hometown. One day, she
bumped into the scene of a murder during her mail delivery,
then she was kidnapped for silence.

2. The second mystery: A young beautiful lady, Ann Philips
landed a teacher’s position in a high school.
she had to have perseverance for many duties, weird
colleagues, unteachable students, uncomprehending boss
etc. One day, she disappeared suddenly.

In the first mystery, readers will be recommended to stop
at the point where the police began to search on full scale.

They will be highly recommended to try some exercises

following the first mystery.

However,

The exercises were set up in a
strategically educational way called Bloom’s taxonomy, as
shown in Fig.6®).

evaluatio

synthesis

analysis

application

comprehesion

knowledge

Fig.6 Bloom’'s taxonomy

The reader can tackle the problems at the lower level such
as knowledge stage at first.
mention personalities in the story. However, the questions at
higher level (comprehension, evaluation etc.), will require
readers the psychological characterization shown behind lines
and the development of the story in the future.
have the other interesting aspects from the viewpoint of creative

For example, they will be asked to

The exercises
education. The first one is that the exercises were made to
promote scientific thinking — observing, classifying, using
numbers, measuring, inferring, predicting and interpreting data.
And another aspect is that scientific technical terms appeared in
the story developed the related scientific exercises. For
example, the physical aspects for the people appearing the story
will be developed as the quizzes about one of the biology,
genetics.

For the second mystery, we didn’t prepare any concrete
exercises after the story such as a first one. However, we
authors expect that readers will make their own similar
exercises according to Bloom’s taxonomy. That may be for
their self-instruction, when the readers are students. Or that
may be another creative education exercises for students, when
the readers are teachers. At any rate, the second mystery can
be used in such a way. However, this story will be used for
another purpose, since it will provide readers tips for hands-on
experiments. As examples, we can mention some creative
projects here.
should make their own tables according to their own regularity,
experiments for elongation where students can enjoy the
elongation characteristics for daily commodities.

When readers will enjoy the stories and tackle those
activities, they will be expected to increase their critical
thinking capabilities, a key skill at the stage of metacognitive
thought mentioned in the previous section.

Production of new periodic table where students

At this point, we
can’t evaluate correctly how this book will work well for
However, the topic should be our

Since this project is international, we

creative education.
important future subject.
will be able to evaluate the merit and demerit both in Japan and
in USA correctly in the near future.

4. CONCLUSIONS

In this paper, we introduced our educational adventure,
where mysteries would be applied to creative education. The
mindset to solve mysteries is originally very similar to those for
scientist and engineers. We focused on the characteristics and
produced text books for creative education both in Japan and
USA. At this moment, we can’t evaluate how this book will
work well for youngsters in both countries. However, this
future topic will be dealt with by us in the near future and we
believe these books will enhance critical thinking skill which is

the key factor for creative thinking.
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