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fHELE, BAGII 2T ABTAEARENRFNROII 227 1 DH
T AEETAREFINTNO 23 2T 1 DR TH B, Y, &
Bk —T A IR AVWII 22T 2 (B F, HK) AOEAS, =
=T A ROMADAVIZT I o nF A SEETRALo2TE§ A5 20108
= Thb, bHAAEZELDII 22T 4 EEWVIKIIZIL T EhiI T
BHVOT, BI04 OMORMEKDHENL, TGO —
i EEMICERESA TV ARG ELHIUE, MRWISTREN TV SHFED
MR T AEREIIAEINTAIEE, LElhEb55, 4, Zhoo
Vo= odr bl L7dga, ARICHIRE %5 2 8 bHAGD L5 it anf]
BEZTEELH D,

SoTRIASEFEDTRELEREI LU, WEME, TIHME, EE
% CHIGONEE IR G L, FORRT, REEESREE - LTHET
AT, Y RATE) % SR O N R A L AL IR AR 2 E R T RS
Do EVioTHE—HRMHEEEND L HTTidh {, HiEoBA LA
FTAREMEDLDTH B LizdoT, FICHE—OIEFEINL DI TR
<, HIBTAEEL WSO LI LD 5. FATLREEREE DD, HEEC
TE+2L)BNTAE, 2 ) BEOLAVRLTED, BEFICL>TDH
FHEOBRELFRICE > THRETHY, ThEBAEMITHERILARD
ABR[ERITIEIFHEIETHEB L TWRLEE v, FABRTAFTA Y
OWMEThH b, hd, TITHEE (H) Lvs/Bs, B &) FEe0
ToRBEORE () EER b,

Rl Eme # 2 550, HEL RS BEHECOTTELL I LN
B\, “—IERET L3, TR TOANCEETAHEET EOAETEET S,
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BIZD D IFFIOFIBPEHRETEL, FOKE FOREBICHL TS
BIFHEREEAS AN TV AHAICSEL SNAGRHT, —BHECE
IVEFHTIIVHRLYLOTHE, COZ LIRS, REth E0BL444
HWEPEL P THA 9, BFEEOCEES, HRWLRFRE BBV LS nR
HBECBWTHEEPEROBHEMRRERSAON, T, FEIIdds
HEROBRPHFIIRENT EE2# I 5L, HHNOREHFEI RS S TY
KRB VAL PLOCERZERIUI>NT X354 18R). 2B, &R
HEOHMIE, FETAEHITLI ETiAV,. & D HENRTAEE LIS
CET, AEFHEHEL, HEFLVRSNBETLIZEAENTSH S,

B EREICO2VT

AR o TCREMERMPBIEDTVBOT, AXTHERTVWSE I
CREFRMICHEMCOBERIAS, ££L, 2EISYIWERRNEH
i, HPFERACEWHRICERRL, TOWRME L TAECREEH =S
TIELHD, LAY -T, FilfEORES L, #HET382PH—-EX
PHEDEANBICERTIHPEHIEBENICERAZZETH B, 20
B R Y-EXRDFIT7HI7NIIHEDIRE, ALTFAVEE
- EREEL CORBAENBERSh G ThIEL s v, £, A%
REd2&l, WS OHREDHRIILEZEVAEDRBICZTHALTIRE
5HV. EREOMETHELWBERLH254, Z0BS, FEET
SLECEMEMRT DI EHEE L, fbh, HBLYTOEHRIRE S
DLBIERRBOOEDHTH 3, b, HMERBIELTREOK
ENFHDIDTEEIZL TWAEE 0D,
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2.1 WEGBELERNLEPFRE

B (HmEsat) i, "AELERELEE LTE Y S EPILL MO
BRTHY, NENEHTAPTBLOLVEETL S D, T2, FEHER
MNED R OSBRI R L TH - R UM EANTTA L VWR S —F,
B3 LREMREHAL LI, FLTHEDLEDIIH S, LhoT, HE
O E B & RS O BRI T (I RE D Ik A b OEH  REL T
e LT, MO THENEMEEL” OTHd (BRENIE [HFFOTH
MH RHERBE). 2B, HMOBELT TR, MOERILLEANDOHED
HEMEDENICEE NS,

FROBPHTSoTWwA I &4, Bl HEer R EFMELTH
BTIAEMED TS b, HEh LRGSO RPEMOBEIS LN
BEWH L THD, LidoT, FORMIHEIEI>Z 2 HT&IIL
SHHTAHBESEL S, TIT, HEOHMIIIDT kX, AFOMMEERR
W EOLBGRY —CARMBLEMNT I @D TR, BRESR
SEFNT L ERPEAEWHOMT A ELEEND, BEFIX, AL DHE
LFREL, b LToRELERSEE, b A, TOHERIFRENI
HOTRIITOBENREE YAFAREUI2{ZEbHb, b 2/
OREER, "HEOOORE, "HEQLDOHE Lw) VY, €
RENHT (T4) LEROBEIIHB LT A,

IOTEIIMAT, BEFEII T (FEERE) W HEMEESTHN
% bt BEEMFHECTHTAZ EEHSIIHLART LI LRk oh
Bo SHOHOMERHEMIE, BAWCEAVOER, HOSOTEICBITLHE
Xh P B HET AHMEICET (S, BN, EBRMICAB L, BEM
B 7 2EFIIIC R ORM, o F Y REEOMEREIEINE BE
HHEIE, BEOFE R HEP OWMEINAT) 20 LETH L.
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EHIBHEEDIEE, FRRLICHE, NEO2DI2% LD ELOREEAK
HTHY, LELEERTITo 2 e HHEEL 0T 28452, 202
Lid, HERXBTIREOEEIREL Lo TV ABERIIBNTIEE B3 b
LSMIbNB I LIchb, ThEe &) LUOHREHSE LT, "EREGLREE
W LRI TR, BT, AGRE HEREEL SRS A
DEFEFREVWRE, HYLARIMSCFET IHEDE S, SR hhs
TREEOFREIH S PIEET B (294 28I8) 1o,

2.2 fREBMELOLHOFELHEF

EACITEIOMER 2 E IR, —B0RERDH - THFILLE—MICE IR
HEVoREOLOTIRB NI LTI TR, dbAARBLELALERY
GEERSH L, TNETTELWTENRBIRTE 2 TlRAV, £ 0F
PIZHMBILPTI2=7 4 WAHCBIAHHRPERLELT, HBOISE
HHEVEERELTEII 2T A RREICEE SN OTH 2, 7. 7
BHRME, WEEEALEDITE T A2 LR EZ LT IERS v, L7
PoT, TEPOEHEEICOVWTHERLATICE LR LTWIUE (HEA L
TUY L), WERERIEELN, FhiEs e, FETEYFRTIER
PHEALTY2HATE, MEENCREENRT LAETAYERETS LD
WKabhe, CRLDKEDHNT, KW - HFEBRWLFEHEPFLZNII20M
Bz 5 &b LGEEE, TBIHELAFIEL, FOER - 8F - #P 2 HEM
WEBRTLAILPBOTRERI LD, £/, HEICLLEEELLLIT
BRHoIZGE, TREEREETAATELHIEE2 S, ThEERECE
ARESESZ & OIMFENRITAEZ RRE CLTREETH S (7 2EM]E),
HAZEMEHDSAI - BABEICIBET 270 My 4 7L LTHIR LA EEE o
I A ITRE L AATEHE 218 (0.31 ~ 3 ITR T, #0ELISR S,
HMEEO—FOHEL, EHEOBKTH ), HEOEMCERT 2HNOER
THY, TOLOONETHWELTENTHE, #LT, BIRY, SHGFHM>
¥, BUOERIS-FTHo TR LR,
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HANAFZRE (BFHEEHFFOES)

EFHOFBICE, KERE L TOEHIRAERKE, ERL EOFMe
MAFH2, ZEBISHEBRAICKEAFEELLTWSL, EEF
ATH-THREMPHERFABRBOMNE, ZHEBETFIRORELERS
DEE FOBREI TR - TV,

BEFHICOWTE, BVERPEHOEENHY, STHHERELD
EAEBMBEN—2TH 3, RTYVEFELLIUNRORRCHERL,
ZOR/ENEHHEBTEFREHI TR, 52 RARPICAEHRERS
CLTIRE, RBTEREENNE, ZOI LY, HE MEEORLLAER
FCOWTRIBEDHUVERES| B Uk, 1950 £, RASED
i, BT AIRESHERSESIASCEALHEEH 4 5 T olgeikEs
%57, BEREROLOOMBEEDEHIEI -7/ FuvtNL - TA
Lo s LEE (1055) OFUHUICIE U/ 74 v ¥ aweh 1957
FICEMRSh, 10 5EH, 22 AORBEFEEY, REEOEME BH
BEE, BREOHSHEFICOVWTERL L. BTESHHARVWEL
EREhTWEVWERRIETH 2, HEHEFZOBAENETHLT—
EOBRENERALAZEE, ZOFHP 1995 F/ ~NLEMEERRL
e HHEEENS,

ARSI L TR, RETFER A OEFRMIEILL 2 1973 5,
ZOEAICESI b, 1975 F, HROPFEFEE - THBL, L
LEFBEINEVI BEMEEHZAR TS LERLEDEL (7Y
Oo&iH). FO% BEREFBELALZEERE(EVZEFRECHY
W, BREBE C Eo Y, STHLHENCEERREE T 8ETHRIRA
Yabn, HTEER, BEFAFLC EAELOMERZ V.

oM, k% - EPERBESTCESEMRE, REREPEFREORE
OE LVEEHEWHL & ERNEBERIBEOERLHRTH 30
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3.1 FFP

HECBTATRETLEORTEEL b DIE, fAD#% (fabrication, L%
W=7 2 i (R, A (falsification, 7 ¥ D7, B, 7 v
FrYRMUIVY), BB (plagiarism, MADT £ 77, F—¥, HEK
ReBEULFHEZETIMER) O=Z2k8h, EFEOFEXEY Lo TFFP &
Vide WENOHEDRELERLWEET 220 T, BEIHTIHED
MR LEEZBDNLL0T, BAEEMRLTLTRELRWITAETH D,

3.2 BREOEIZEAST2

BOE THCHRT 2 L 2 RBRTDHI LR, By V—THTHI%
AT L WTRRTHI LS, FFPORIRE R 2 RNHGRITETH 5. 3
FEORIEATHICE, ERBEROBSE S, Zhid, EFIML I ELL
biC, REOBRELHET A EIMLVILE—BrFHB L s0b, L
L BHEFLDICCWEEIIZE, JVERCHERALRHRTAZ Lo 0E
ROTERNWES S B

3.3 5] H

BARIAIV Y2 FO—2I, BITT 2 MROEESLTEN R3S 5.,
HEORRR, CAORELABEOLIEIToTuEDT, ZREEHES
BT ERABRTH S, £LT, FOLICHLAEH LES IR TS
DifER FDB, LT, SAORELFERLLY, REDICHALAS
OEROFFMEIIOVTEBER LI LE LTI EL 2V, HFDR
XOHRT, LOMGFHETHRICERT 20T, COBFFEMMEO LD
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ThaIE, HoENRHTELLIIIRTLENDZ. ZORKBIZEBRICL
FEE BBV, EATETT TIEESRTOB I L%, H4bAFH
HOELTHENPD LS BT BE, 20k nifsi, W HEnsT
Bt B, WG LI, KAZLOREEEETAZETHY, BAOSHE,
BlbARDEETHEAD LI ITED & EThb, WHIHEMNLRTS
Bo 2RUE, FHOBRICGEECLEELKELL S LT BTATHY,
Bl SIS NARE S EThd, MAOHRERDIE bbb, HHTEY
P oD, BGEEDNAZEOEVED . BARIEOIE, SV, WR
o TlE, HLLOERSLEL 55, UTIH<B01, ERALEEC
CdtoT, Bl eI RIS S L 2B A DIE L R TR b,
AR 2T H B o

3.3.1 BIRAF=E

RADEEEERTI L &R, TOFELIHYTEA, HRAERsLith
RS E0,

Bz SFEFLRXEOEZORBIFIZOVTORLEIELCHT, LT
DR LEET 5. Z O —Hild Nicholas Ostler &, Empires of the
Word : A Language History of the World (New York : HarperCollins Publish-
ers, 2005} L\VIFED p154 IZH B,

Egypt's writing system is strange in that it has no known precursors. The
first hieroglyphic inscriptions, on seals, cosmetics palettes, epitaphs and
monuments, though they may be short, are well formed in the system
that was to persist for the next 3500 vears. They use pictures phonetical-
ly, making an illustrated word’s characteristic consonants do multiple
duty, as if a picture of a knife were to stand in English not just for ‘knife’,
but also for ‘niffy’, ‘nephew’ and ‘enough’.

b LEGORXONT, SO—HKHLZEERBNERAVL I ETAHLG,
FIHEERWT, #RoDFUPEILHo7-0h%, RELIThiFR bk,
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Neither of the two main components of the Japanese writing system,
kanji and kana, is completely original; most kanji are taken directly from
Chinese hanzi, while the kana are abbreviated forms of kanji. Similarly,
the letters of the English alphabet can be traced to characters in the
Latin, Greek, and other writing systems of Europe and the Middle East.
In contrast, the writing system used in ancient Egypt has “no known pre-
cursors,” and even the earliest examples of Egyptian writing were “well
formed in the system that was to persist for the next 3500 years” (Ostler,
2005, p.154).

SRAVNICEREMABIESICE, EOZELzBARLESTRES AL,
BIALL) LT3 XPTFA0—MEE L), FETLEEE, EBES
(.) THEBOEFRE, Arva ([ 1) TEROERERT. KXFE,L/A
XE (HEBINXTPERLT) ~OBEETEZ, LELEARTLI L%
KLLMD,

Ostler (2005) notes that “[t]he first hieroglyphic inscriptions ... are well
formed in the system that was to persist for the next 3500 years.”

b LEXICHEWS RO 02581, ThAPEEZEOMENTH-T, Fl
BiidlzoTHRLABFOMEVTIRRWI L ERECRT 20, BSO8R
DFECsicEVITE [ZOXHIZ] LW BIROF T VER) £fAhy il
ANTHELOF L LTOFTIE “occured” Tid% < “occurred” AIEL
WZ kil A,

The New York Times reported the incident online on December 13, 2003:
“The police did not say how the officer died, but said they were not look-
ing for any suspects in the shooting, which occured [sie] at 11:57 outside
328 West 53rd street.”
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BXOBEEEEL TEWITEL,

72— Y THIF L7 Ostler DAED—HITId, =V 7 bXFOHRE, Zh
IZRM MO LTHRRY R [RB#RE] L a3hTwbd, LFsT, K
DL RFAOLF LMY THhb. Ostler DEWEE MHRMHAA W OHEL,
PRDBEHTLY 7 M XFEOEREABEIZLEZ TV EIO L) IIF VT
Lo Thb, COLIRIAR REZOBENEELI{EDDLILILR D,

In Empires of the Word: A Language History of the World (2005), Nicholas
Ostler wrote that “Egypt’s writing system is strange” because it makes
“an illustrated word’s characteristic consenants do multiple duty.”

BL—ICHAWSATWVWT, HANDEERBOF A LIREA L VWEDIICSIE
FEDHDVLERE W,

Ostler @51 B 2 B %, "no known precursors’ & “well formed in the
system that was to persist for the next 3500 years” & > —H#ii, Ostler =
LoThE3NERELTRTSH D, —FENRERTEZV, LIAF-T, L
FNLORBEH DL, FIAFICANEZS TEZL R v £RICHLT
“hieroglyphic inscriptions” &9 BEAIZ—REERFETH Y, MENLER
ERTOIITELV, LT, ZoOEmE, FOXRT, 71042 LTH
WHZERTED,

The languages of the world have been written in many ways, from the
hieroglyphic inscriptions of Egypt and the ideographic characters of
China to the phonetic alphabets of Europe.

s TWw A EAWE—RI» L3 PE2RFO B 725121, Google 2
MRy IVUT, #OENEELTAH LI b L ("hieroglyphic inscriptions”
FEITHBH LI EH XRTELRAFATETHELMTEdb ey b T5%
5, ZOEARBELBAFEZOUTIRLLTRVWAI LN TES, b L
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BRIy I OERFAEPCTHNE, KRzl koL, Z0EANZEIH
e LTHE, BHEHTS,

3.3.2 B\Wi#A

ANEEEZFAEBUBIBTREELITEL, ADEZ*AHOEE
THRELESTEZUHBEARZH A TRIER L &,

KO L) RHEEHEFINE V. ¥R 6, TOXER, Ostler DAFD—
BilehbELY, TOEFETEMIEFELIELETHE,

Bl

The writing system used in ancient Egypt was unusual because it was
like none that came before, The first writing in hieroglyphics, although
brief, was fully developed in the form that would remain for the following
three and a half millennia. The system uses images to represent sounds,
and each consonant in an illustrated word performs more than one task,
It is as if an image of a gun were to represent in English not only “gun”

Lt

but “again,” “goner,” and “goon.”

ZOXIBFVRIETICHoTE, IIKEINTHEELOD EIZ
HHLD, 2EHHBICERLEZTEEZ S BV, # 21 “Ostler (2005)
explains that the writing system used in ancient Egypt was unusual because

") BA Ostler OERNICHINS, Lno/e AT D,

Ostler DEZIZAGBFOMIREMA Y, TR X VEVIRICH T
HEIETHERE, ENRVOFEAEIRLELTERLb RV, FRIL
EOXLETIE, WP T Ostler DEZPEH S, %% (Cthelackof...” BTF)
THLWELPRRIN TS,

While Ostler (2005) points out that the writing system used in ancient
Egypt is unusual in that it seems {o have been born fully formed as a sys-
tem that would remain intact for three and a half millennia, the lack of



archaeological evidence of earlier forms does not eliminate the possibili-
ty that previous Egyptian writing systems did exist but only in media,
such as wood or mud, that have since perished.

—REBMEL 2 TWVWBIEH, H3VWESHOMT L -EEE, 5B L 3%
FBICOWTIE, HBIZERTAVEMRLE L,

BEBRYETE, ERAE, BEOREH, HE{MbhTeaEHiE, 51HE LTHK
9 B R,

The Special Theory of Relativity proposed in 1905 by Albert Einstein
(1879-1955) provided mankind with a completely new view of the uni-
verse, particularly the notion that no fixed reference points exist.

IOXDOFIZEFTN TV EERIZTNT, XHREFOEOE  OBHMED Rz
T 5. Lo T, HEOBHRIZLIEYL Sk,

3.3.3 B %

SIAMOER HARRBEEDICTOTCMANSE2EAL -15S, BT
QL ik o¥ (-

KEEIBWTTHNR, HEFIIBWTTHR, EH1HE BBV TTH
, MERAMNSEIZ B AHETATHL L SN, HZFIEE HLv
SFEE® TR U B,

EEEE & 3R

ERMOERDN b Pebod, BROICHGEToTLEY, LwdE
LN B WIBITE B BVHE L BENE b b WLERET BRI,
HLEBIZDOWT, FIDFRRHIL, SHICBRBPRLY 2T R-VEHLT L
% B FOMBREET S 5. 2RO OBHIEICE T L TWIIRE 05
PEE - BT, MOTHLTO) LICHFORLERIAALTLE ) 0TS
o EDES %, BRESAMGLEIF 220100, MTFOI L5005 2
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ENREN R B,
CBAEXEBO—BREED,
- BADRNRICES A D H ZIEBPERR - BACOWT, Thozik
ISR, FREEEEED S,
CEEEEICOWVWT R, NHEEOWA TERS N IERETNTRS ST
8T 3.

3.3.4 s

HEBOFREE, BEHT—BLAYREHEOMR D ECTEEZSE W,

THEROBREEHTHE T S, FLPICEFHTHAERL, ORI
UH—EE DI LR N FNHE—HT, WEREEDETTNTOHELTRT
2NFLH D, EORNFEBERSE, FESTREMTMEEOEIT, HiRkto
H4t. ERERCIREEOEANRITFRACL b, EKEOEMRMILIZBWTHVS
nhERDHARE L CEEROFHEICIE, Modern Language Association,
American Psychological Association, Council of Biology Editors (=& % @,
# 5\t Chicago Manual of Style % & 1), T OMIZ A ¥ A Tix, Mod-
ern Humanities Research Association it X 2 b Db D Z LAtH 5, 5
L, THigo S 5o/ ERo A% Db L —MARL L CMERO Fix—]
FEBOIL,

&L EFELCHIY VAR
wROIGHEITIE, & 2RIV TO LY FELWERARRE R Tw A,
¢ Composition Program, Drew University (1998-1999). Plagiarism-and how to avoid it
Available from
htip://depts.drew.edu/composition/Avoiding,_Plagiarism.htm
o Harvey, G.(1998). Writing with sources: A guide for students, (2nd ed.). Indianapolis, IN :
Hackett Publishing Company.
» Harvey, M. (2003). The nuts and bolis of college writing. Indianapolis, IN : Hackett Pub-
lishing Company.
® Purdue OWL.(2008). Avoiding plagiarism. Available from
htip://owlenglish.purdue.edu/owl/resource/589/01/
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e —Ay, ATY=s2L7 (1985, THBHRXOEEH Y F7y o] (R —,
AEE—IEWR). HI: HMEE. [Translation of van Leunen, M-C.(1978), A handbook for
scholars. New Yorlk: Alfred A. Knopf ]

o BATEVF, KHIET. (2004). [BEEEHE - LR M OIFE AL HE WL

o BRI DT, F—F, o, SIGHEELLE. (1998). AL hbokfiilk - Lat—
Mo ER] WA BEES B

o SFHEEIE. (2004). [REELANEREDLZOOLFE— R BXoB®an] 3625, 58
FH =LA

3.4 A—Y—-v7

F—H-y 7 (HEEEBILTEDL ) BRIEFICEDH) SFEAICLT
ML 25 HREIBZE, ZORIICEEMIRHL, HXORELHTEEZD
DIEDTELECEZIT D, 77— A MF—¥— (BEFEE) H2VIHE
WHRDEZDVRADTEE D VLV, &2 AHTIEIEERMAR L s
BUREIC L > L REZ BILOBRTEZRICMAZ Z LS VHEE 25, ER
BELIVEa—FTOsrs A B LA THES A2 ELET L 1L
Ve RETIE, RSTHMOLRPRE T »roXkBoifEEsrsmLs- 7o
Vs MR, WXOSEIIEEPERE IO LA L. ESEFMOH
FEREREFZ LWL T, ZOLIRBEEsSbLVF—HF -2y 7D
FLWHENLBEIC L o TWni,

3.5 #EERLAERHE

FRLCERFAPEBLTEARLTVEREHAVWAZ LETFF L v, beo
ELAZL M)y s TR AP ED S, YAAF L THREEHETLE
ERMAROHBOREOL H I, F=HOEE (K7L Va— FLEMT
REDFHIEA T & 2WF5EE I L B8HE) 2w, HHICEBELRVEES,
8T ZITI D WAIERFIROBHE I REIHE S § 24, EBIERD
EmAFAL LD, T, MAZOMES LERRLIABLOBHIRDS
o,
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3.6 WELAERICHTIEEL

W BEEICITREITo THEY (mistake) BT I LlH D, BFEOME
HBIFEN L FOBEDERELOERTHLLEVbREbWTHE, L
HoT, BLBICHIEZTo L TORYIIIELOARETS ZiZvbiv,
BTiE, HEIEL R o720 ) TL ) o IARTAIEEDD, INLHA
FAE L IEvbAav, L L, BEICHELIToETOR) THLEPE,
BEEOIHAF G o7 0B ERMbN S, F28Y) b oid Lot
MMETHTNERBEYATEE L THESNLZ EIIR D,

ek, FERRE, FRFOEMRMEOMN A —E O 2 TH
BDTRELOMEIEEHODTHD, Willd, HEHFSBREL THIELHE
FLTHOTEEE LTRMENE, LAL, EBRSEREZMITZREPN 2
LOIHLEFRIE LV Y —YEHR QL HIBEHTEEP
ol BEE LAFFEHSOHMCHENSLLEoTLE I HE LD D,
IOETIR, TARAT 4 TRHENHFEEOSGOIHETr Lo TLES
Tro THVOE B, ELWITEZ Enb0Eh, HEFSOEMPMbLN
HZ il h,



4 WFEBIZL T AIEE

==

Wige T — < ORE, EEEETH, EROERE 7— 7 OMAL, 7 ¥ OEH
ERPEMMBEEANOBRESTRTH S, I Tk, REPHETOMEE 44
RISBWTHEAT 4, B, AH, PROFBIDWTEFIOBERAS
NTWED, £ZTHRRLNATWLRAPHRMEA#T 2 C L 0HE Lk S
na,

FF03AT Lo BARR 2 TEEHIC oW Tk, REDSZEEITR LA BARL
FEOITHEHOPICHEOTEBEIIL T a8, BiChlEINL—k
WRITHHRMOMEE LTHESNA, L) EAMRiEHTH S,

4.1 FRE

BFgeik, EHE, BEE MRV — 7B TEBESNL, ZhsOhRE
fuid, EFEMEOHTHL EFFICHBFOHTLH L EWE V. RETIHE
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Introduction

These guidelines were created by the Compliance Office of the Graduate School
of Engineering, the University of Tokyo, with the approval of the Chemical
Society of Japan, Maruzen Co. Ltd,, and the College of Arts and Sciences of the
University of Tokyo, to educate teaching staff and students at the Graduate

School of Engineering of the University of Tokyo concerning ethics in scientific

research.
June 2010
School of Engineering
The University of Tokyo
Sources:

The Chemical Society of Japan, ed. Kenkyushitsu management nyumon {Introduction to
research laboratory management). Tokyo: Maruzen, 2005.

Jibun no kotoba? Tanin no kotoba?: Gakujutsu ronbun no sabo (Your words, someone else’s
wordss: Rules for writing academic papers). Tokyo: English Committee, College of Arts
and Sciences, the University of Tokyo /Tokyo: Komaba Educational Development,
2009,
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1. Ethics

Echics is the community code which individuals who are members of various
communities should obey in the course of their activities in their particular com-
munity, In other words, ethics are rules for acting in harmony with other mem-
bers of the community or with the community as a whole for individuals who are
part of a community (group, society) whose intentions and desires do not neces-
sarily coincide. But since numerous communities do not exist in isolation from
each other, harmony among different communities is also necessary. The rules
may be specifically indicated laws, abstract platforms or customs or practices
agreed upon by tacit understanding. And if the rules are broken, official penalties
or social ostracism may be imposed.

What is called ethics below is not specifically differentiated from related
ideas such as ethical platforms, codes of conduct or morals. With this as a given,
the following will describe practical standards and the basic approach necessary
for scientists in order to act appropriately in their work as scientists. Having said
this, these are not uniform ethical standards, and they should be applied flexibly.
Accordingly, they do not invariably lead to the correcr answer and it is often difhi-
cult to decide what is right. Nonetheless, scientists are called upon to have a
strong sense of ethics and to make the effort to act appropriately. Thinking and
acting ethically are important for cthe healthy development of scientists and of
science, and negligence of ethics can have serious consequences: the point of
these guidelines is to acquaint you with this idea. The words “science/scientists”
in these guidelines include technology/technologists and others, and refer to sci-
ence/scientists in the broad sense,

Ethics for scientists is often divided into general and professional ethics.

General ethics refers to ethics in common for all, a general code of conduct under
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which people respect each other’s human rights, are honest, and do not engage in
sexual harassment or power harassment, Professional ethics is the code of con-
duct particular to each workplace the observance of which is required in addition
to the observance of general ethics. Compared to general ethics, professional eth-
ics are more specific and more stringent, as those who practice a particular occu-
pation need special training or qualifications; in retuen, that occupation is ac-
corded privileges and respect from society. This is clear from the ethical
requirements that apply to doctors or lawyers, Scientists, on the other hand,
often have a set of clearly defined privileges or qualifications, but considering that
they have academic freedom and access to research funds and that society feels
strong respect for and expectations toward science, ethical bebavior is only to be
expected? (see Column 1: Ethics in Technology). The aim of ethical activities is
not ro punish misconduct; it is intended to encourage people to act ethically, pre-

vent misconduct, and help science develop in more positive ways.



[Column 1] Ethics in Technology

In these guidelines, science includes technology; the information in the guide-
lines basically applies to technology as well. However, the aim of corporate re-
search and development is to develop practical applications of technalogy and
contribute to society, from which the company earns a profit as recompense.
Accordingly, ethics in technology (ethics for engineers} placas priority on whether
the praducts or services provided are truly benedicial for society. This entails
safety of the product or service over its lifecycle and attention to the environmen-
tal burden generated by maintenance, waste disposal or resource consumption.
Acting against the public interest, even thaugh this may bring the company profit,
cannot be condoned. In certain situations, the correct course of action may be
difficult to judge, but in those cases the individual should consult with trusted
superiors or colleagues. On the other hand, company executives have the duty to
create a workplace environment conducive to asking for advice. Many books on
ethics for engineers have been published and should be consulted >




2. Science and Ethics

2.1 Professional Ethics and Basic Science Ethics

Science (including technology) “is a system of knowledge based on the principles
of reason and empirical proof that is assiduously built up over time, and consti-
tutes an irreplaceable common asset of all humanity. Scientific research is an act
that creates new knowledge by boldly pursuing the challenges of unknown fields.
Science and scientific research exist both with and for society. Therefore, research
activities based on scientific freedom and the subjective judgment of scientists
only gain social recognition once they are premised upon public trust and the
mandate of the people” (see Attachment: Science Council of Japan Code of
Conduct for Scientists). The aims of scientific research include not only the cre-
ation of knowledge but also systematizing knowledge and passing this on to suc-
cessive generations,

What the code above is saying is that science is recognized as having value
only once it is judged as being useful to society, which provides research funds
and other support and bestows academic freedom. Therefore, science has an ob-
ligation to explain how its activities can help society. Helping society does not
mean simply developing and providing products and services that make life more
convenient and comforrable; it also means elucidating the principles and rules
governing natural phenomena. The latter satisfies human curiosity and advances
science as a culture, with the results occasionally paving the way to specific prod-
ucts or systems beneficial for society. These two types of science are sometimes
called “science for society” and “science for science,” corresponding respectively to
technology (engineering) and to science in the narrow sense of the word.

In addition, the scientific community {academic societies, etc.) has an ethi-
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cal platform or code of conduct; scientists must undertake to conduct themselves
with integrity toward society. These platforms and codes are based on general
ethics that basically call for mutual respect, integrity in one’s actions and so forth.
But in specific, practical terms, these ethics include the code specific to scientific
research, in other words professional ethics for scientists. Ethics for scientists are
necessary in order to carry our science in a sound, effective manner.

Further, it is important to judge whether science is truly for the benefit of
sociery and humanity, as science carried out with the best of intentions can some-
times have unwelcome effects. This is even more critical today, when science has
such a strong impact on society. As a higher-level ethical concept, this will be
called “basic science ethics.” Society has high expectations of science where nucle-
ar power, life sciences and the global environment are concerned. But at the same
time, scientific developments are a source of anxiety, indicating that there are

cleatly basic science erhics issues involved.

2.2 Systems and Education for Improving Ethics

As has already been noted, it is not self-evident that individuals will uniformly
choose to act ethically. Although basic universal standards exist, they are insuffi-
cient for enabling us to choose the correct course of action. Every community
gradually develops its own sense of shared accepred values or common sense by
learning about many cases, or through discussions or study inside and outside
the community. One must also note that codes of conduct and ethics change with
the times. Accordingly, individuals will develop a stronger sense of ethics if they
ordinarily discuss ethics or participate in ethics improvement programs. But in
today’s world, where temptations leading to misconduct are ever increasing, eth-
ics will rapidly decline and misconduct will occur if ethics education is neglected.
Under these circumstances, it is vital for research or educational institutions and
academic societies to establish their own ethical platforms or codes of conduct

meeting the requirements and demands of their disciplines; they should propa-
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gate, teach and study them on a daily basis. It is also imporrant to have a fair sys-
tem to review and adjudicate unethical conduct, and to keep all members under
the ethical code informed in order to help prevent unethical conduct before it oc-
curs (see Section 7).

‘The Science Council of Japan has adopted and proposed to the scientific
community a prototype code of conduct for the humanities and the natural sci-
ences (see Attachment, pp. 39-43). The main aim of scientists is the search for
eruth, the realization of rechnologies contributing to the welfare of society, and
diligent, sincere effort toward those ends. Never should obtaining research fund-
ing, economic remuneration, reputation or position be the primary goal of scien-

tific research,

[CoumnZ Basic Science Ethics {in Nuclear Power and Life Sciences)
Nuclear power may be used for military purposes in nuclear weapons, or for
peaceful uses to generate electricity or in health care. Nuclear weapons continue
to cast a leng shadow on international politics. Even when nuclear power is used
for generating electric power, it raises safety and environmental issues related to
operational safety, spent nuclear fuel processing, and disposal of superannuated
nuclear reactors.

There is a long history of discussion and activities relaied to nuclear power,
which continues to be a major issue in science ethics today. Starting with the
discovery of nuclear fusion by nuclear physicists and their active cooperation
which led to the creation of atom bombs, those bombs were then used in World
War Il in Hiroshima and Nagasaki, causing massive loss of lives. After 1945, this
pravoked heated discussion of the ethical dimensions of the role that scientists
had played. [n the 1950s, at the height of the Cold War and the potential of the
heated-up race to develop nuclear weapans to practically wipe out the human
race, scientists initiated a movernent to eliminate nuclear weapaons. In response
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to the Russell-Einstein Manifesto of 1955, the first of the Pugwash Canferences
on Science and World Affairs was held in 1957, bringing together 22 scientists
fram 10 countries who discussed the dangers of nuclear weapons, the hazards of
radiation, and the social responsibility of scientisis. Nuclear weapons are an in-
ternational issue that remains unresolved today, but scientists have played a part
in cantrolling nuclear proliferation, a role for which they were honored with the
Nobel Peace Prize in 1995,

In the fields of life science, there have been concerns over applications of
recombinant DNA technology ever since the basit technology was established in
1973. In 1975, scientists from all over the world gathered at the Asilomar
Conference to discuss the issue and reached an understanding to exercise re-
straint in research and development until safety could be confirmed. Gradual re-
alization came that the dangers were not as great as had been feared and vigi-
lance ahated, but many ethical issues remain concerning genetically modified
plants, reproductive medicine, and genetic medicine, which latently harbor both
positive and negative aspects.

Other important topics in basic science ethics are defense research, includ-
ing chemical and biological weapons, and correct knowiedge and measures con-
cerning the Earth’s environment and safety in daily life.

7




3. Misconduct in Science

3.1 Fabrication, Falsification, Plagiarism (FFP)

The three major acts of misconduct in science are fabrication—creating non-ex-
istent data as an expedient means; falsification, or altering, forging, “cooking” or
trimming data; and plagiarism, using another person’s ideas, data or research re-
sults without proper attribution. Not only do these acts impede the healthy de-
velopment of science, they undermine society’s trust in and expectations toward

science. Scientists should never engage in such acts.

3.2 Inadequate Confirmation of Reproducibility

Failure to adequately confirm reproducibility, or lack of thorough discussion
within the research group before announcing findings, are acts of misconduct
that can lead to fabrication, falsification or plagiarism. In recent years, there have
been numerous examples of misconduct in the life sciences, due partly to stiff
competition in the field and also to the difficulty of confirming experiments’ re-
producibility. It is precisely in such cases, however, that extra care should be raken

to ensure that resules are replicable,
3.3 Quoting

One type of serious misconduct is to ignore or inappropriately quote preexisting
knowledge. Progress in science rests on the worthy achievements of predecessors:
the assumption is that their discoveries will be respected. New information that

adds to what came before determines the value of research findings. Therefore, it
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is unacceptable to ignore previous achievements or misrepresent the newness of
the researcher’s own achievements by quoting inappropriately. Furthermore, it is
necessary to clearly distinguish between and show which parts of the research are
based on previous research and which are uniquely the researcher’s, If the re-
searcher fails to make this distinction clear, or writes in a way implying that his
or her research is original thoughr when it has in fact been cited in prior research,
this could be construed as plagiarism. Plagiarism is fraudulent use of predeces-
sors’ achievements and using others’ words as if they were one’s own. Plagiarism
is an ethical offense. For an individual in che academic community, plagiarism is
a self-destructive act that should be strongly condemned. A person who commits
plagiarism may also be punished. To avoid accusations of plagiarism, quoting
from previous research, paraphrasing, and translating must be done with the ut-
most care. The following are basic rules that should be observed to avoid plagia-

rism when writing an academic paper.

3.3.1 How To Quote

When quoting someone’s words, place those words in quotation marks and
give the source.

For example, assume that you read the following passage in a paper about the ori-
gin of various wriring systems. This passage in on p, 154 of Empires of the Word:
A Language History of the World, by Nicholas Ostler (New York: HarperCollins
Publishers, 2005).

Egypt's writing system is strange in that it has no known precursors. The
first hieroglyphic inscriptions, on seals, cosmetics palettes, epitaphs and
monuments, though they may be short, are well formed in the system that
was to persist for the next 3500 years. They use pictures phonetically,
making an illustrated word's characteristic consonants do multiple duty,
as if a picture of a knife were to stand in English not just for ’knife, but also

for niffy, nephew’ and enough’,
P
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If you quote an important part of this passage in your own paper, you must

use quotation marks to indicate which of the writing is quoted material.

Neither of the two main components of the Japanese writing systerm, kanji
and kana, is completely original; most kanji are taken directly from
Chinese hanzi, while the kana are abbreviated forms of kanji. Similacly,
the letters of the English alphabet can be traced to characters in the Latin,
Greek, and other writing systems of Europe and the Middle East. In con-
trast, the writing system used in ancient Egypt has“no known precursors,”
and even the earliest examples of Egyptian writing were “well formed in
the system that was to persist for the next 3500 years” (Ostler, 2005,
p.154).

If the quoted passage has been changed in some way, this must be made
clear.

If you omit or change words or phrases in the quoted passage, show this by using
ellipsis (...) to indicate parts omitted or square brackets ([ ]) to show changes.
Even changing from upper case to lower case (or vice versa) must be indicated in

this way.

Ostler (2005) notes that “[t]he first hieroglyphic inscriptions ... are well

formed in the system that was to persist for the next 3500 years.”

If there is an error in the original texr, the error is the original author’s, and
to inform readers of this the word “sic” (Latin for “in this way”) in square brackets
should be put in the appropriate place in the quotation, In the example below, the

correct word is “occurred””

The New York Times reported the incident online on December 13,

2003: "The police did not say how the officer died, but said they were not
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looking for any suspects in the shooting, which occured [sic] ar 11:57
outside 328 West 53ed Street.”

The meaning of the original text must not be changed.

The passage from Oscler quoted on p. 9 says that Egypt's writing system is
“strange” because it has no known precursors, Therefore, the way the passage
below is quored is incorrect because Ostler’s words are taken out of context and
made to sound as though he believes Egypt's hieroglyphs are strange for a differ-

ent reason, which strongly distorts Ostler’s intention,

Poor example
In Empires of the Word: A Language History of the World (2005), Nicholas

Ostler wrore that “Egypt's writing system is strange” because it makes “an

illustrated word's characteristic consonants do muleiple duty.”

Quotation marks are not necessary for common, widely used phrases which
are not uniquely the quoted authar's.

In the quotation from Ostler, the phrases“no known precursors” and “well formed
in the system that was to persist for the next 3500 years” are important assertions
by the author and are not common expressions. Therefore, if these phrases are
used, they musr be placed in quotation marks. On the other hand, a phrase such
as"hieroglyphic inscriptions” is common and does not indicate original thinking,

'This phrase, then, can be used without quotation marks in a different passage.

The languages of the world have been written in many ways, from the hi-
eroglyphic inscriptions of Egypt and the ideographic characters of China
to the phonetic alphabets of Burope.

To check whether a certain phrase is in common use, try searching on

Google or a similar search engine. If your search uncovers hundreds or thousands
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of instances of use in other passages (as is the case with “hieroglyphic inscrip-
tions”), it is probably safe to use the phrase without quotarion marks. If search
engine results are inconclusive, play it safe—use quotation marks and cite the

source.

3.3.2 Paraphrasing

Identify the source not only in the case of a direct quotation but also when
expressing another person’s ideas in your own words.

The following way of writing is not allowed, because it is clear that the passage

simply imitates what Ostler is saying.

Poor example
The writing system used in ancient Egypt was unusual because it was like

none that came before. The first writing in hieroglyphics, although brief,
was fully developed in the form that would remain for the following three
and a half millennia. The system uses images to represent sounds, and
each consonant in an illustrated word performs more than one task. It is
as if an image of a gun were to represent in English not only “gun” bue

o . B N " ”
again,”“goner,” and “goon!

When paraphrasing in this way, the source providing the original idea on
which the passage is based must be cited. For example, mentioning the original
author by saying“Ostler (2005) explains that the writing system used in ancient
Egypt was unusual because...” would be acceptable.

If you wish to add your own inrerpretation to Ostler’s idea or apply it to a
longer passage, the passage needs to be written a certain way. For example, in the
passage below, the first part summarizes Ostler’s ideas, the second half (starting

from “the lack of...") begins a new idea.

While Ostler (2005) points out that the writing system used in ancient
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Egypt is unusual in that it seems to have been born fully formed as a sys-
tem that would remain intact for three and a half millennia, the lack of a-
chaeological evidence of earlier forms does not eliminate the possibility
that previous Egyptian writing systems did exist but only in media, such

as wood or mud, that have since perished.

It is not necessary to cite sources when the information is comman knowl-
edge or comes from multiple independent sources.
‘There is no need to handle historical facts, dates of birth and death, principles of

physics and widely known information as quotations.

The Special Theory of Relativity proposed in 1905 by Albert Einstein
(1879-1955) provided mankind with a completely new view of the uni-

verse, particularly the notion that no fixed reference points exist.

All of the informarion in the above sentence can be found in documents and

many other information sources. Accordingly, it is not necessary to cite sources.

3.3.3 Plagiarism

You are plagiarizing if you use another person’s words and fail to use quota-
tion marks and cite sources appropriately.

Whether in academia, in publishing or in society at large, plagiarism is theft in

the intellectual sphere. Those who plagiarize are strongly condemned.

Unintended plagiarism

Unintended plagiarism may sometimes occur; examples of this abound. When
writing a paper on a certain subject, the writer will read many books, papers, ar-
ticles, and websites. As the writer absorbs the content of the materials, he or she
may unconsciously incorporate information, phrases or words from those infor-

mation sources into the paper being written. To avoid unintended plagiarism, the
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following rules should be observed:

+ Make a list of the books and documents you have read.

+ Accurately record information, phrases or words you may possibly use in your
paper and note the source of the information.

+ Record all the information about your sources that is required by the biblio-

graphical format you are using,

3.34 Sources

Citation of sources must follow a standard, consistent bibliographical
format.

Numerous and complex bibliographical formats exist. In some formats, the au-
thor’s name may be shown in the text, or a bibliography may appear at the end.
A complete list of sources may also be cited in footnotes or as end-of-chapter
notes. The format ro be adopted depends on established practice in a particular
academic discipline or academic journal, the publisher’s policy, or sometimes
even on the writer’s personal preference. The main systems for documenting
sources and for bibliographic entries for academic papers in English are those of
the Modern Language Association, the American Psychological Association, and
the Council of Biology Editors, or the Chicago Manual of Style, and in the UK.,
the Modern Humanities Research Association, For details, see Chishiki no ura-
zuke/jobo no minamoto: Shutten hyoki to bunkenkisai no hobo (Substantiating
knowledge/information sources—how to list sources and bibliographic

references).

For those who wish to learn more...
The following reference materials offer detailed information on the issues raised

above.

Composition Program, Drew University (1998—1999}. Plagiarism—and how to avoid it!
Available from http://depts.drew.edu/composition/ Avoiding_Plagiarism.htm
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Harvey, G.(1998). Writing with sources: A guide for students, (2nd ed.). Indianapolis, [N:
Hackett Publishing Cormpany.

Harvey, M. (2003). The nuts and bolts of college writing. Indianapolis, IN: Hackett Publishing
Company.

Purdue OWL. (2006). Avoiding plagiarism. Available from

htrp:/ /owl.english.purdue.edu/owl/resource/589/01/

Van Leunen, M-C. (1985). Eigoronbun no kakikata handbook (Handbook on how to write
papers in English). Translated by Shoichi Watanabe and Hajime Nagamori. Tokyo:
Nanundo. [ Translacion of van Leunen, M-C. (1978}. A bandbook for scholars, New
York: Alfred A. Knopf.]

Uemura, T, and K. Oi (2004). Eigoronbun/report no kakikata (How to write papers and
reports in E‘ng[ish). Tokyo: Kenkyusha.

Sakata, S., R. Larke, and Reimei Shuppan Editorial Department (1998), Daremo oshie-
nakatea ronbun/report no kakikata (What no one ever told me about writing papers and
reporcs). Tokyo: Sogo Horei Publishing.

Yoshida, K. {2004). Daigakusei to daigakuinsei no tame no report/ronbun no kakikata (How
to write reports and papers: A handbook for university and graduate students). Kyoto:

Nakanishiya Shuppan.

3.4 Authorship

Authorship (designating the author, and the order in which authors are listed)
also frequently presents problems. In principle, the individuals who made practi-
cal contributions to and are responsible for the content of a paper are the authors.
‘Ihe first author, or the author listed as the contact person, often bears the great-
est responsibility. However, gift authorship (listing as an aurhor a professor who
made no direct contribution bur whose name is included as a way of showing
gratitude) is a problem, It is inappropriate to list as authors persons who have
simply lent experiment apparatus or computer programs. The number of cross-

disciplinary joint research projects that also involve large numbers of researchers
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tests and confirmed reproducibility. This may be difficult, however, in the case of
large-scale, expensive experiments. As in the case of the fraudulent breakchroughs
claimed by Jan Hendrik Schén, even though no one was able to reproduce the re-
sules, others who tried to verify the experiments ended up thinking there were
problems with their own techniques. In this case, the actions taken by the mass
media and commercial science magazines worsened the situation. In similar situ-
ations, the true value of academic societies is judged by their ability to take the

correct course of action.
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justifiable both to society at large and to the scientific community. This is a basic
tenet of science ethics.

The choice of research subject must meet the needs of the times, but one
should also avoid blindly following trends. Popular research subjects rend to at-
tract research funding easily and findings are talked about, but research groups
should share awareness of the importance of the research and its chances of suc-
cess and be confident about choosing a unique subject. In that respect, the cold
fusion incident is a good example, A report from the United States that cold fu-
sion had been achieved using only the simplest of equipment flashed around the
world and had scientists all over the world trying to replicate the experiment.
Tracking the number of related research papers shows that at the height of the
“fever” many papers were published and a number of projects were implemented.
It was later learned that the first report had been in error and the excitement died
away. But given the fact that a sizeable number of papers claiming to have repli-
cated the experiment appeared, the integrity of the scientists regarding the ex-
periments themselves and confirming reproducibility must be questioned. ‘This

is certainly an important lesson.

4.3 Code of Conduct While Conducting Experiments

The scientist’s basic approach to research is to record experiment results accu-
rately and open-mindedly, to preserve data and experiment records so that they
are clear to anyone else who may read them, and ro analyze results impartially
and without preconceptions (even though the experiment may be based on a hy-
pothesis). When checking reproducibility of experiment results, extra caution is
advised when the expected results are obtained.

These rules should be observed not just by those actually conducting the
experiments burt also by joint researchers and in particular those in leadership
positions. Research groups must also be careful about equipment safety and op-

eration, and the hazards and toxicity of substances used, both during use and at
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the time of disposal. Handling of experiment data is discussed below.

4.4 Conflict of Interest

Another area where caution is needed is conflict of interest. With more research
being conducted under business-academia collaboration today, there is more po-
rential for a clash of interests between institutions affiliated with universities and
other bodies and private companies. Research organizations should draw up
guidelines and already have a system in place to deal with the issue properly.
When several business-academia research projects are underway within a re-
search group, the interests of companies or sub-groups are affected, which can
interfere with free and open discussion that is necessary for scientific progress. It
is becoming increasingly common for researchers to simultaneously belong to
several bodies through projects or joint research, increasing the possibility of

conflict among the rules of the respective groups.
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Measuring physical quantities accurately and precisely is one of the basics of ex-
perimental research. This presupposes that researchers will do their best to ob-
tain data (measurements) with sufficient accuracy and precision, and faithfully
analyze the data obtained. Next, they must correctly understand the meaning of
the measurements and data, especially statistical characteristics, and conduct a
practical analysis. The relative values for physical quantities are expressed in
units. Therefore, it is essential to understand and use internationally recognized
standatd units. Details are described in other publications,”® but the basics are

shown below.
5.1 Units

Measurements are always expressed as values relative to the standard. Unless a
common base unit and size are used (or can easily be converted), no comparisons
are possible. Today, the International System of Units, or SI (from the French Le
systeme inrernational d'unites), is used. The following are some SI base units:
length {m), mass (kg), time (s), electric current (A), thermodynarmic temperature
(K), amount of substance (mol}, and luminous intensity (cd). Speed (ms~1) and
energy (kg m? 57* = J) are examples of this SI set of units. Non-SI units accepted
for use with SI include commonly used units for minute (min) and liter (1), as
well as provisional units for decibel (dB) and curie (Ci). The standard for length
was formerly the standard meter length but is today based on the speed of light.
For mass, the standard kilogram mass is still used today. For amount of sub-
stance (mol), the mole is defined as the amount of substance thar contains as

many elemencary entities as there are atoms in 0.012 kg of the isotope carbon-12
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(amount of substance varies depending on the elementary entity).

5.2 Accuracy, Precision, Error, Valid Numbers

The accuracy of measurement is the difference between measured value and real
value, Actually, accuracy is the difference berween the representative value (the
average, etc.) for repeatedly measured data and the real value. The aim of mea-
surement is to bring the measured value as close as possible ro the real value, but
it is not necessarily possible to know real value. Precision is the variation in the
measured value when performed by different people or different equipment and
measuring is repeated; it is also known as repeat precision or reproducible preci-
sion. Accuracy and precision are two different things, and you may have heard
the phrase: "accuracy is low but precision is high.’

The difference between measured value and real value is ervor. This is called
statistical error when measured for accuracy, and random error when measured
for precision. In the case of statistical errot, measured value deviates from real
value in a specific direction according to a specific cause, so the error may be
caused by method of operation, error due to apparatus characteristics, or error
due to experiment method. Random error is expressed as “average measured

value + error”

Statistical error (ecror due to operation, apparacus, or
methodology) — accuracy

Random error — precision —* for statistical processing

Whichever error is involved, accuracy and precision can be improved if the
cause of error is identified.

Valid numbers are the number of digits with physical meaning when error
is allowed for. Uncertainty is expressed by the last digit of the number. In other

words, adding another digit onto the last digit of the certain number expresses
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is informed of the decails of the adjudication, inclnding penalries, and the matcer is made public as

appropriate, after approval by the Board of Directors.

4) If the complainant is dissatished with the details of the adjudication, he or she may appeal. An

Appeals Committee is then formed and proceeds to adjudicate the matter.



8. Summary—
Science and Society

By giving back to society the fruits of research, science (science in the broad sense,
including technology) has contributed to enriching our lives and as such has an
important impact on society. It is hoped that science will help bring about a soci-
ety where everyone can enjoy sustainable affluence. Therefore, scientists whose
responsibility this is should continue their endeavors earnestly and with
integriry.

‘To make this possible, in addition to acting in an ethical manner it is impor-
tant for scientists to appropriately judge what is truly beneficial science, and what
kind of science truly helps society. In other words, basic science ethics are impor-
tant (see Column 2}. Given that issues roday are globalized and complex, with
increasing uncertainty as to cause and effect relationships, such judgments are
actually very difficult. There are limits to what scientists can know, and there are
many impottant issues on which scientists’ opinions differ. It sometimes happens
that issues are complicated when influential scientists speak out with only super-
ficial knowledge of issues outside their field of expertise.

So-called “junk science” is also a problem. For example, businesses touring
the power of negative ions or various kinds of supposedly beneficial water put a
pseudo-scientific veneer on their claims while completely ignoring scientific
methodology and failing to verify their findings. Television programs, newspaper
reports or businesses propagating such claims can cause problems for consumers.
Scientists must be careful not to unwittingly become involved and should take
the initiative to communicate correct information to the public. Inviting scien-
tists to earnestly engage in open discussions with ordinary citizens can help solve

problems like these.
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Discussions, particularly among scientists and with government authorities
on issues where views often differ, should be conducted according to benchmarks
such as cycles, sustainability and steadiness of earth systems; timeline—when
something will become a problem, the time by which the issue should be solved—
and space (is the issue global or Jocal?); part or whole, for example the ratio of
various energy sources and resources to the whole; trade-offs and case by case
situations; risk evaluation and measures commensurate to risk, comprehensive
assessments on environmental and safety issues, and so forth.” ' Interested read-

ers with a critical spirit are encouraged to give these issues more thoughe.



Attachment:
Science Council of Japan Code
of Conduct for Scientists

In October 2006, the Science Council of Japan (SCJ) first formulated and then
revised in January 2013 its Code of Conduct for Scientists which it released asa
statement, setting out the minimum code of conduct which should be shared by
scientists in all disciplines. The SCJ calls upon individual organizations and
scholarly societies to formulate their own codes of conduct, referencing the SCJ
Code of Conduct for Scientists, appropriate to their particular fields and to make
the codes widely known in their respective communities. Respecting the code of
conduct is essential for ensuring the quality of scientific knowledge and for scien-
tists as individuals and the scientific community to earn the trust and respect of
society. Another SCJ statement, Toward the Autonomous Realization of the
Code of Conduct for Scientists, describes responsibilities related to organization
management, the need for education in research ethics, important matters for
research groups and concerning research processes, and dealing with misconduct

in research.

Code of Conduct for Scientists

Science is a system of knowledge based on the principles of reason and empirical
proof that is assiduously built up over time, and constitutes an irreplaceable com-
mon asset of all humanity. Scientific research is an act that creates new knowl-
edge by boldly pursuing the challenges of unknown fields.

Science and scientific research exist both with and for sociery. Therefore,
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they shall also work to provide scientific advice effective for policy making to
persons involved in the planning and determination of policies. On such
occasions, scientists shall aim to give advice based on consensus among sci-
entists, and, when differences of opinion exist, shall offer explanations that

are easy to understand,

(Scientific Advice)

12 Scientists shall conduct research activities with the objective of contributing
to public welfare, and offer fair advice based on objective and scientific evi-
dence. At that time, they shall be aware of the gravity of the impacr and of
their responsibility that their statements may make on public opinion build-
ing and policy making, and shall not abuse thejr authority. As well, scientists
shall make maximum efforts to ensure quality in their scientific advice, and
at the same time cleatly explain the uncertainty associated with scientific

knowledge as well as the diversity of opinions.

(Scientific Advice to Policy Planners and Decision Makers)

13 When Scientists offer scientific advice to persons who plan or decide on
policy, they shall recognize that while scientific knowledge is something to
be duly respected in the process of creating policy, it is not the only basis on
which policy decisions are made. In the event that a policy decision is made
that diverges from the advice of the scientific community, scientists shall
request, as necessary, accountability to society from the policy planner and/

or decision maker.

IV. Legal Compliance
(Compliance with Laws and Regulations)
14 Scientists shall observe all laws, regulations, and relevant rules in their ac-

tivities, including the implementation of research and the use of research

funds.
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(Rejection of Discrimination)

15 In their research, education, and academic activities, scientists shall respond
to others fairly on a scientific basis, respect individual freedom and charac-
ter, and not discriminate against individuals based on their race, gendet, sta-

tus, ideology and beliefs, or religion,

(Avoiding Conflicts of Interest)

16 In their research, reviews, evaluations, judgments, scientific advice and other
scientific activities, scientists shall pay sufficient heed ro the presence of con-
fHicts of interest between individuals and organizations, or between different
organizations, and shall properly address problems paying all due atrention

to the public interest.
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Chemical Society of Japan Guidelines for Conduct

Chemical Society of Japan Code of Conduct
(Addendum)

Action Policy

In January 2000, the Chemical Society of Japan Code of Conduct, consisting of
articles related to humanity, society, occupation, environment and education,
were adopted. Subsequently, in response to comments indicating the need for a
guide to conduct that addresses more specific ethical issues, the Society has sec
out guidelines for the conduct of its members on a number of important issues
that they are likely to commonly encounter. These rules are by no means all-in-
clusive; in future, they will be expanded or modified as necessary.

It goes without saying that members must respect and observe laws and re-

lated regulations in the course of their activities.

I. A Workplace Environment Respectful of Human Rights

Membets shall respect the fundamental human rights of the members of their
organizations or institutions and improve the workplace environment so that all
individuals are able to demonstrate their competence. No speech discriminatory
to race, religion, nationality, gender, age or affiliation shall be tolerated. In partic-
ular, to promote gender equality and prevent sexual harassment and power ha-

rassment, members themselves shall avoid acting in ways contrary to the intent
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of these rules. They shall also prepare organizational guidelines and systems to
prevent incidents and deal with the aftermath if such incidents do occur. It is im-
portant to disclose these guidelines to outside parties as necessary. Members
shall also make efforts to change socially accepted attitudes that are often behind

human rights violations.

Il. Intellectual Property

Members shall pay attention to the following points concerning intellectual
property, i.e. scientific knowledge.

The intent behind respect for intellectual property rights in patents and
other publicly announced matters is firstly, to promote the progress of science
and technology in the field concerned by broadly sharing the fruits of research.
Secondly, it is o ensure cerrain preferential privileges for the discoverers or in-
ventors of new technologies and give them opportunities to benefit from the
fruits of their research, and to contribute to the progress of industrial technology.
The second guarantee helps promote public announcement of the results based
on awareness of the first guarantee. Both guarantees are intended to contribute
to the progress of science and technology.

Essencially, intellectual property should be shared by humanity and should,
as a result, should promote the progress of science and the application of technol-
ogy. Therefore, expanding the portions of intellectual property to which righes
are granted for no good reason is undesirable from the perspective of the healthy
growth of science and technology. Assignment of intellectual property rights
must be done with care so that it does not interfere with free discussion and an-
nouncements of findings by public research institurions such as universities and
other bodies, which constitute the foundation on which progress in science and
technology is based.

On the other hand, collaboration between private companies and public in-

stitutions should be governed by appropriate contracts and their faithful
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1. Appropriate use and management of research funds

1) The leader of a research group shall manage and use the group’s research funds
in compliance with laws and regulations and shall use them appropriately, in
accordance with the intent and rules relating to the research funds.

2) Ideally, management of research funds should be handled by the management
(accounting) department of the university or research institution. If it is diffi-
cult to {completely) delegate management to this entity, the research group
should have an accounting manager and transparency, through disclosure of
income and expenditures or materie] management, should be ensured, and a
system established whereby the research group can be guided or audited ar
any time by the institution’s management department,

3) Research funds from outside parties allotted to a specific research group
should be received by the institution’s management department and passed on
to the research group rather than being received directly by the research group.
In such cases, a decision on whether to accept funding from corporations or
other bodies should be made after carefully considering conflict of interest
issues.

4) When going through an outside party to purchase materials necessary for
conducting research, a supplier should be chosen from among several and care
taken that no one supplier is favored over another, in order to ensure fairness

and transparency in the use of the research funds.

2. Appropriate management and handling of research records

1) The leader of a research group shall inform the researchers and students be-
longing to the group that all experiment details and data must be recorded
faithfully and accurately and that experiment records and related experiment
specimens belong to the research group and must be preserved reliably, and
ensure that these practices are followed. To achieve this, specific research
group guidelines covering the content (important matters) that should be re-

corded in experiment notes and a system for preserving daca should be estab-
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lished and made known beforehand. Adequate guidance and education re-
garding these points should be provided, especially for students, graduate
students, and members of the research group who have relatively little experi-
ence in research.

2) Announcement of research results should be handled in a highly objective
manner and sufficient attention paid to ensure that experiment data are al-
ways reproducible and accurate. In particular, when unexpected results are
obtained, confirmation should be carried out from a cricical standpoint by
carefully considering the reasons for this, repeating the experiment, and so

forth.

VI1. Submitting Proposals for and Examining Research and Development
Projects

1. As Applicants

An application (proposal) for a research and development project should explain
the importance of the research and development aim, the newness of the research
and development plan, and the possibility of realization in rational, scientific
terms, and similarly to announcement of research resules, should demonstrate a
strong sense of ethics. The applicant must ensure that other researchers’ results
are quoted correctly, chat the application contains no falsification or fabrication,
and that no exaggerated claims are made. In the case of large projects, in particu-
lar, applicants should strictly refrain from untruths or rhetoric leading examiners
in other specialties to make an erroneous judgment. As a rule, the examination
process is open, but openness is quite limited because of risks related to rights to
ideas and so forth, Researchers should refrain from taking advantage of this and

prepare their proposal in a highly ethical manner.

2. As Examiners

Considering the influence of whether a project is adopted or not, fairness and
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impartiality in examination and selection are even more important than when
examining papers. Examiners must firmly bear in mind that the healthy develop-
ment of science and technology, ultimately contributing to the sound progress of
society and humanity, is based on fairness and impartiality in examination and
appropriate examination guidelines, Additionally, similatly to ethical consider-
ations when examining papers (see Section V), examiners should continue tak-
ing an interest in selection results and ensure that proposals adopted are imple-
mented appropriately and achieve their goals. When examining a proposal,
examinerts shall avoid obstinately focusing on specific areas of specialization,
shall not be influenced by personal emotions or prejudices, and shall refrain from
dispensing patronage. In the case of matters outside their own specialty, examin-
ers should humbly respect the judgment of experts, and may need to, if necessary,

decline to acr as examiners.

VIII. As Educators

1) One of the aims of educarion at the primary, lower intermediate and upper in-
termediate level educational institutions is to maximize students’ capabilities,
in order to nurture human resources of the next generation, Recognizing this,
educators should respect the personalities of their students and endeavor to
draw out their spontaneous efforts.

2) Educators should have a thorough understanding of the capabilities, aptitudes,
and preferences of their students and endeavor to provide effective education.
Educarors should not simply impart knowledge; they should also make ap-
propriate use of experiments or practical training and endeavor to deepen stu-
dents’' knowledge by explaining the significance of that knowledge, deductive
reasoning from that knowledge, and so forth. Educators should also keep
abreast of all the latest knowledge and information and try to understand it
thoroughly.

3} In educating and guiding students, educators should make the effort to moni-
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tor how well their students understand the material taught and check stu-
dents’ understanding and proficiency through tests or other means, as neces-
sary, If it appears that their teaching is not bringing specific results, educators
should promptly review their teaching methods and take appropriate mea-
sures such as supplementary lessons, practice and so on to supplement their
students’ academic performance. They should avoid facilely certifying passing
students and should try to expand their students’ capabilities as much as
possible.

4) When guiding research at universities, etc., educators should assign problems
appropriate to students’ abilities. Alternatively, they should support students
choosing their own problems and give them the opportunity to acquire prob-
lem-solving ability and expetience the joy of finding solutions. Furthes, in that
process, they should provide opportunities for one-on-one tutoring, as neces-
sary, and teach pracrical skills such as obtaining data, writing reports, research-
ing the literature and so on. At that time, as long as students have the requisite
capabilities, it is important to have them attempt cutting-edge research based
on an educational viewpoint, but forcing students to collect data for educators

to use in their own research is not allowed.

IX. Preventing Misconduct and Dealing with the Aftermath

1. Preventing Misconduct

Preventing misconduct is essential for the healthy advancement of science and
technology, gaining the trust of society, and ensuring safery for human society
and preserving the natural environment. Misconduct here refers not only to fab-
rication, falsification and plagiarism in academic papers; it also includes inappro-
priate acts in connection with examination of papers, research and development,
and project proposals and examination, in issues relating to health and safety in
the work environment, and members’ fundamental human righes.

Members are called upon to regulate themselves to avoid misconduct, and
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to take appropriate measures if they suspect misconduct in someone else. They

must also endeavor to prevent misconduct before it occurs.

2. Preventive Measures and Dealing with the Aftermath

'The Society’s Ethics Committee offers an erhics education course for university
students and graduate students and also has education programs (lectures, sym-
posturns, publications, etc.) for members and the general public. Members should
endeavor to deepen their awareness and recognition of professional ethics
through routine participation in and support of these activities, and members in
management or leadership positions should create a framework for dealing with
ethical issues in their organizations.

'Ihe Ethics Committee should, when necessary, investigate and adjudicate
instances of misconduct described above that involve members. If 2 member is
deemed to have committed misconduct, the member may be suspended or ex-
pelled from the Society, and if necessary, the member’s actions may be reported

to related organizations or made public.

3. Actions of Others

When members learn of acts or information within their organizations which
could have a serious impact on human society or the environment, members as
individuals should take appropriate action, including making the information
public.

On the other hand, institutions generally have work-related confidentiality
requirements. In such cases, the member should seek advice from a trusted supe-
rior or other individual and should endeavor to obtain permission to make the
information public, in order to avoid conflict of interest with the employer.
Members in management or leadership positions should act in accordance with
the Society’s Code of Conducr, from the viewpoint of respect for the common

good.
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{Approved by the Board of Directors on January 19, 2005)
(Revisions approved by the Board of Directors on February 27, 2008)
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