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Abstract: Among academic misconducts, plagiarism and ghostwriting are research misconducts, and there-
fore, universities need to conduct research ethics education for students from an early stage. At present,
however, there are problems with methods of research ethics education and methods for evaluating educa-
tional effects, and instructional methods that enhance educational effects are being sought. In this study,
research ethics education with the jigsaw method was conducted for first-year students. Teaching materials
are (1) an article on the importance of citations in research, (2) a science article pursuing the impact of
Japanese research misconduct on society, and (3) an investigation report on research misconduct in Japan
and newspaper articles reporting the research misconduct. Students’ pre/post self-assessment shows that
statistically significant improvement in scores are observed in all four self-assessment viewpoints. Not only
has it improved in the viewpoint of having knowledge about research misconduct and actual cases, but it has
also improved in the viewpoint of having their opinions on why research misconduct, plagiarism and ghost-
writing are treated as serious problems. It is shown from free description that learning by the jigsaw method
activates interaction between students so that it is effective for students in forming their opinions. Moreover,
it is shown that students understand that the adverse effect of research misconduct is expanded through
citations because citations are indispensable for research papers, and recognize the importance of conducting
research activities responsibly. Research ethics education with the jigsaw method which incorporates actual
misconduct cases and the significance of citations into teaching materials has a reliable effect.

Keywords: research ethics education, Jigsaw method, research integrity, responsible conduct of research,
research misconduct, plagiarism, ghostwriting, contract cheating
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Table 1 Timetable of research ethics education with Jigsaw
method.
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Fig. 1 Group organization and procedure in Jigsaw method.
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Fig. 3 Results of pre self-assessment.
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Fig. 4 Results of post self-assessment.
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Table 3 Self-assessment scores and t-test results.

k0l =&
FRE R Ty SD Ty SD FHE PfE

BEFETAHHA 1.98 0.68 2.90 0. 66 0.92 -9.41 <. 001

BEREFBOE :
RIS 1.90 0.73 2.98 0.72 1.08 9.75 <. 001

BEREFANS B
R AE S 2.21 0.84 3.07 0.60 0.86 6.00 <. 001

S EROERRA B
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Table 4 Comments on research integrity.
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x5 VI/V—FEICETEaX D

Table 5 Comments on Jigsaw method.
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Table 6 Comments on use of cloud services.

J17 Y mIE Bk
(@)L FAE - Word ZfEo 7= LFEIEETIE, EHDOABREARZ
BWZAY LHREZTVDHONBITALZALLTHMDZLENT
N ECHHOBEIZTHIENTELL, R CWTHHA
Mmoo,
* Word DIEFZTHBICHS WY T E L Z A%
FEZT B LITE T, AL—XR|THEDDHZ LN TE
FL-.
cTN—T T LTHT SIRER A A i o T Tk
T2 ETITRBIAHND Z ENEho72T. L
LETHMARFTERDOTINNAS BIEHLTNE
NWTT. ZNHDZ LUy Y —iER E AR D
THZETEVRERILLIEHN TE 2O TERTE L
BnE Lz,
(b)F% E - 7T U RTHAEN) EL TERMoT.
FECR - BRNCE S R o, 7T U RTOEITE
) 7N D OB 30 Z 5 72,
c T ROBREDEHE L o7

=2 = M L CHBREE R - 7.

779 FIZOWTHERESKT S XY MEIFENEICH
T2IAAL PRV —FEICETLEI AL MERTEL
WEahosz, LML, 773 (a) DI A 06, ¥
7 —EOBRIGRHEEEDN, 777 FeHwbs I L
TAL—RIZHEATOVLELD ) DR D,

—HTHTFIT) (b)daxy MIAORZEBY, 75
U RN TE WL WEHEELRON, Y7y —ihei
AEDLETHHT A2HEICEH 50 Lo+ 7 BB &
RTHPLETH 5.

4.4 E%R
4.41 KEBEBOHEMIREZODEA

£ 3 R L7 B UAHlifS s o BT RIBER R0 T & B
D, KEHZE U T, FENETAIONTHY, FFER
FATEDHE L 72 o 72N OV T ORI R T o 72D &
%59, RERIEATEDMETSH L5, HLEEHRITRL
K= MIBIFLIERDPHETH LD, Hoh Y OEZ %
FollE o) ThHhorz, ThiE, KEEFHICHE
FIZOT 5 TIE R, BA% ) OFEZRREEL HET
LI E o TWAI EERIBL TN,

Es, FAHT T () BLOHF T (b) O BK %
RLIR DK S 55 & BV, BT DL E 2
DEBETHHLI L, Tz, NP2, WIFEALEZIT-
A DRBENREL A EIZOVWTEBRLHETT
Hot. EHIT, £4HT T (d) OBAKRN TR O
oarsEBl), THARS, BOmLEE (KO
LEEZ, BT HUIEEHICTT 2 HEZ o 28T T
Holz.

D L) BRRITRE O VBRI, 551 1B ICHTY
IO FEEZFEROTIE R L, HRICBITA7IHOER
IZDOWTHEARZZ E, 62 ITHIEARIEIC L AHE - TR
DHIHIC L o TR SN AHTF 2 EBOFEFI 2@ L TFA

18



BB FRH/NEE HE LI E21—4% Vol.6 No.3 11-20 (Oct. 2020)

22l BIUMAALEDORENERLSDE LR D050 2
WARIEZ T 5 72 H I LWL DS T a5 D% EBEOFH
Bla@ LU THEALZIE, BA4IIINEDZ L EEHOTS
QDHMAERICLY Y7y —TxildRLo#m v LT
FHLL-ZECHLERDNS.

RO T SIHZRICBI A5 I HOLEN - EENE 2
RO BERTHY, BRHODOHM WV LITEROIZET
B A Y NOFHE BT, WFRIZEITT AIEICED T
BERTOVDLEWVWIEEZTBTIRE Lo EEZD
na. BHOTIE, o WEAEITo 205D, Fh
IZEEDOWT % SNAWFRCTHIFICEZERLEE L RITL T
WhZEEFY, BHOTIE, FEAEICHLTEDLS
DT DN ICOVWTHEATE L Bbhs.

¥/, 5 OBMRNLREREBOYRDSINDEEBY, ¥
T —FEIC X BFEEOMMA L LT, W UERZHELY S
TR THATIMEND D20, MEORMEE LT R T
HODERZWEIRLDIZTE L, HRESHEIED L 72
B, 1 N1 ADPEMFE L TEMEE o TRLFED, M
HO#mz B TEAMCHELZ L2559 10452
&, ZLONEDOERILE - i - EFAEEOREDTD 5
720, BOODEZRRERDAZENTELI EENRHVEE
RIKE N EZ bND.

442 BREBELEOT7ZHIVEFES

BEE 2l U TRV EEE LT 7 =7V iRiE

B, BTN WA T B EESLET
b, VIR BEETIE, WE EHFET LmE)
LS, FEL DAY QI ERFEARTIR V. HoHH
COMIBORE 252 CTREAT LR T W ERIREHEE L TB <
DB D,

B2, VIV —EERIEEOREBRD S HFET v
AY Y NPLBETHL., VIV —ETIE, MAGEE»S T
F A= MEE)N, % A8—= MEES V7Y — iR,
Lo T A XDOBYELYICL > TAOBEIPLE L
%A, MONFHTHEHE 21T LEVH 57-0, L
WAL=z RT e b RUTHs. /2, £5 7
7T () \RENIZEBY, TVUY—HFHTOHMN - &
FPEFE L WEAER, TOELEDODILF Z8— M
Ba ol U NE BRSO RGERH L. T L) bl
G2, BHEPTTREFET VAV FOINERREO L~
Neb2720, HEROEoNT RS20 T 55, W
MATELZEDNET L\,

312, 797 FOMELZAHO7z20121E, & 25HREHE
NHPLETHLH. £6 77T (a) IRLIZEBY, i
AL, VTV A LAIRFEREOF % GG 5 B A
wohz—k, 6473 (b)DXHITETTIVLHE
ENFz FARWIZIE, V=2 =+ EZTIFEIZBWT
WIRVEE 247 ) HM AL, ¥ 7Y — KB &2 RhER00 - AR

© 2020 Information Processing Society of Japan

IZHEDBT2DICEATH o2 E ROENDD, ZiEEI
% Office D/3—T 3 ¥ DEVR OS OEVIZ X D MF4ERE R
DD ENFVRELDLZENH -7, THNIZDONWTIE
HOLREMHLTEHNLTL 592, b L {1F, Office365 %
DiffE— SN BREECHEE 2§ 5 2 & TREIIRET 5
EEZLND.

4.4.3 FAMREOHIREIR

WFFEM BT 7 LR A EHE 1L E H IR NS %
GO, KEE CHRMIZFENRLE L72OIE5HOESE
T, $EEARLEATA (o - L SA - &), mxeftr - =
V=2 NOMEOATH S, 1EENRORETH D
2 LB L OEEORBIMGI A R L CTEENEE K- T
Wb, X Y)IRFERNE RO B ORISR OME
ThHhb.

5. BbhWIC

KEFFECIE, RFLFEEENRE LY 7Y —EE AW
7 EHEEOERICB VT, BVWEBERRZEL -0
D BRI 70 Hob 2 AT FNASF DI kR, EWRORFEER
SR EICR L7,

WHEMRMNEE LT, FEARICET L) v — PRE
12 & 2 H ORI S A ORI oW TR ERT & FHE OB EE
b2 &l L, BHEREZICOWTIRERHRICIE 72 h
F IV CoOtiE T o 72,

iR, 4 >0 CEHEEIE DT TIZB W THRETIC

BRAGEIN ESHERR ST, FREAREAT AR BRI R
IEFFN O THEEATH L L7272 Tk L, BIEARLEATS
RUA=MIBITHER - AT S R EMETH 5 D0,
HOERZBRRL 2 EIZO0WTHIH L.

HHEARDEIE D, S1E, ¥7 Y =3I X 5580 %#%E
FLOMAEEHZIEEL L, ZHEPEREERT 5012
WRITH B Z EATRENTZ. ik, WFEsCicidsl
FDARURTH DA %, AIEATADEIH % L TR %
BREERIZL) A LAMFL, BLEZF - TGS
AT S L OEBEWM AR L2 LAYRE NI,

EBEORERH L5 IHOEEN: % HA ) A2 s
V= X AMGEEE 3D R BENRE L 5Tk
Wz 5,

SENH

[1]  Ercegovac, Z. and Richardson, J.V.: Academic dishon-
esty, plagiarism included, in the digital age: A litera-
ture review, College & Research Libraries, Vol.65, No.4,
pp-301-318 (2004).

[2]  Singh, S. and Remenyi, D.: Plagiarism and ghostwriting:
The rise in academic misconduct, South African Journal
of Science, Vol.112, No.5-6, pp.1-7 (2016).

[3] Curtis, G.J. and Clare, J.: How prevalent is contract
cheating and to what extent are students repeat offend-
ers?, Journal of Academic Ethics, Vol.15, No.2, pp.115—

19



RS 2R

[4]

[5]

[6]

[7]

8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

124 (2017).

MEGAT ¢ ¥ LR = MEEPSE D KRFHE 4
O |ZIMT T, RI: Research Integrity Reports, Vol.3,
pp.3-32 (2018).

EY 7 BN ) —Halatt - AF7eiBIIc 510 2 i 7efms
BHECHE oA - oIER Wl E, ATk (ttp://
www.mext.go.jp/a_menu/jinzai/__icsFiles/afieldfile/
2015/05/20/1357901_01_1.pdf) (Z84 2019-08-13)
Aronson, E.: Jigsaw classroom, available from (https://
www.jigsaw.org/) (accessed 2019-08-13).

Blo—me s KFEFICBIT S [a €] MEOBIK &
RO ZOME, a2 ¥ — ¥ FAKEFS 2010 PC
Conference i 34, pp.243-246 (2010).

Dahl, S.: Turnitin®: The student perspective on using
plagiarism detection software, Active Learning in Higher
Education, Vol.8, No.2, pp.173-191 (2007).

EFHAE RGBS O R EATANOFILD T A KT
4 21Z2W T, AT (http://www.mext.go.jp/b-menu/
shingi/gijyutu/gijyutul2/houkoku/06082316.htm) (£
2019-08-20).

SCHEHES | RIEEENC B B AT BB 5 A0
IR OGO W T GRASER), AT (http://
www.mext.go.jp/b_menu/shingi/chousa/gijyutu/021/
shiryo/_-icsFiles/afieldfile/2014/03/05/1343720-0.pdf)
(£ 2019-08-20).

SCEREFAAE SRR E I B B AR IEAT AN OXIEE I
M3 254 874, AF5E (http://www.mext.go.jp/
b_menu/houdou/26/08/__icsFiles/afieldfile/2014/08/26/
1351568-02_1.pdf) (ZHH 2019-08-20).

HARZM 5 I8 BHEmseic B0 s /aetkon b
IZ2WT, AT (http://www.scj.go.jp/ja/info/kohyo/
pdf/kohyo-23-k150306.pdf) (ZH& 2019-08-20).

ILRAW R e b ®¥E7ur 540727 /0
U= TR R R A & L 22RO FE
ek, BREHA 2 I 2 =7 — 3 3 = Japanese Journal
of Science Communication, Vol.18, pp.3-16 (2015).
BIMZ T HTITIBTDMERENORD A
&, YAKUGAKU ZASSHI, Vol.138, No.4, pp.465 471
(2018).

Antes, A.L., Murphy, S.T., Waples, E.P., Mumford,
M.D., Brown, R.P., Connelly, S. and Devenport, L.D.:
A meta-analysis of ethics instruction effectiveness in the
sciences, Ethics € Behavior, Vol.19, No.5, pp.379-402
(2009).

Watts, L.L., Medeiros, K.E., Mulhearn, T.J., Steele,
L.M., Connelly, S. and Mumford, M.D.: Are ethics train-
ing programs improving? A meta-analytic review of past
and present ethics instruction in the sciences, Ethics €
Behavior, Vol.27, No.5, pp.351-384 (2017).

Mulhearn, T.J., Steele, L.M., Watts, L.L., Medeiros,
K.E., Mumford, M.D. and Connelly, S.: Review of in-
structional approaches in ethics education, Science and
Engineering Ethics, Vol.23, No.3, pp.883-912 (2017).
Research Ethics Program, UC San Diego: Resources
for Research Ethics Education, available from (http://
research-ethics.org/) (accessed 2019-08-22).

SRS L IFREEI O AEAT RO ESE, AT (http://
www.mext.go.jp/b_menu/shingi/gijyutu/gijyutul2/
houkoku/attach/1334660.htm) (Z:# 2019-08-13).
Kig—# D20 EADFO EIZD 1 K= - TV
ZOVOTEHRY, AT (https://artscape.jp/study/born-
digital /1209428 2772.html) (Z:& 2019-08-13).
Kupferschmidt, K.: Researcher at the center of an epic
fraud remains an enigma to those who exposed him | Sci-
ence | AAAS, available from (https://www.sciencemag.

© 2020 Information Processing Society of Japan

[22]

[23]

BELAE21—4% Vol.6 No.3 11-20 (Oct. 2020)

org/news/2018 /08 /researcher-center-epic-fraud-
remains-enigma-those-who-exposed-him) (accessed
2019-08-13).

BRI A T2 A5EDPH R BT [EFEAIEKR
E| =v R, AT (https://news.yahoo.co.jp/byline/
enokieisuke,/20180822-00094058/) (S 2019-08-13)
Cyranoski, D. | STAP #fgO/MEHIFFE BN [HFFERIEAT
F | OHEST 5, AT (https://www.natureasia.com/
ja-jp/mnature/specials/contents/stem-cells/id /news-
news-140401) (£ 2019-08-13).

AL ZE T TR L O BRI T 5 A I
# (AT F), AFE (http://www3.riken.jp/stap/j/
i2document2.pdf) (ZH 2019-08-13).

HARHE G - /R D5 A B804 JE AH 24 0 ML 53 STAP
MECTHM, AT (https://www.nikkei.com/article/
DGXLASGG10H36_.Q5A210C1000000/) (M 2019-08-
13).

#}AR KBy (ExA)
\ 1999 4F 5UHR K o7 R 27350 B 5 ) 422

2001 4 5EH A KB R B
P LRI T, 2004 FRUABAF
B R 2 P LR T, ok
(). OB R T T
FRF, W TR Y Loy

k-

YA T AR, ALRERIAEHRE > v — i, ARSRA]
TR, R E AR 2 RE T, 2018 4 & 1) [A]HEH

.

THWEE, HELFOMEIitE. CIEC £H.

20



