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The	challenge	for	all	of	us	

PloS	Medicine	2005	doi:	10.1371/journal.pmed.0020124	

David	Dobbs,	The	Atlan<c,	18th	SEPT	2015	

“Fi>y-three	papers	were	
deemed	'landmark'	
studies.	…	Nevertheless,	
scienKfic	findings	were	
confirmed	in	only	6	(11%)	
cases.”	
	
Nature	483,	531–533	(2012)	
doi:10.1038/483531a	
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The	challenge	for	journals	
Retrac<ons	are	ever	more	frequent	and	scale	with	impact	factor	

Source: Ferric C. Fang, F. C. & Casadevall, A. 
Retracted Science and the Retraction Index. 

Infect. Immun. 79, 3855-3859 (2011). 
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The	challenge	for	journals	
Correc<ons	are	on	the	rise,	too	
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and	manually	update	other	slides	We	are	not	talking	about	results	that	were:	

•  Falsified	—	misconduct	is	a	problem	but	it’s	s<ll	in	the	minority	
•  Wrong	—	legi<mate	observa<ons	but	subsequent	work	disproves	the	

hypothesis	—	that’s	how	science	is	meant	to	work!	
We	are	talking	about	results	that	are		
•  Poorly	described	preven%ng	verifica%on	—	independent	experimenter	

cannot	observe	the	same	results	under	similar	condi<ons.	
•  Overstated	—	failure	to	consider	alterna<ve	explana<ons	
•  Misrepresented	—	data	claimed	to	be	more	robust	than	they	actually	are,	

CHERRY	PICKING!	
•  Sloppy	—	failure	to	account	for	(or	even	consider)	sources	of	error,	poor	use	

of	sta<s<cs,	poor	controls	
	

The	biggest	problem	isn’t	fraud	
Although	the	lion	share	of	retrac<ons	arise	from	misconduct,	poor	reproducibility	does	not	
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So,	what	are	the	
solu%ons?	
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Part	of	the	solu%on	is	educa%on	
We	mustn’t	take	it	for	granted	that	everyone	knows	what	good	research	is	

Casadevall,	A.	and	Fang,	F.	C.	Rigorous	Science:	a	How-To	Guide.	
mBio	7,	e01902-16	(2016);	doi:10.1128/mBio.01902-16	

	A	Pentateuch	for	Scien%fic	Rigour	
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Upda%ng	image	

To	update	the	background	image,	click	on	
the	picture	placeholder	icon	

1.  Windows	Explorer	or	Finder	will	open	

2.  Find	your	required	image	and	click	
‘Insert’		

3.  When	cover	image	inserted,	right-click	in	
the	grey	area	directly	below	this	text	box	
and	select	‘Reset	slide’	

NOTE:	

If	an	image	is	already	in	place	and	you	want	
to	change	it:	

1.  Select	the	image,	and	hit	your	delete	key	

2.  Follow	steps	1-4	above	

Encourage	community	standards	

•  Rapid	improvement	in	the	efficiency	of	
perovskite	solar	cells	lead	to	a	surge	in	
claims	of	ever	higher	performance.	

•  Extraordinary	claims	based	on	poor	
experimental	design	lead	to	demands	
from	referees	that	all	claims	be	
submiied	to	third	party	verifica<on	
before	peer	review.	

•  Independent	verifica<on	before	peer	
review,	enforced	by	journals,	is	now	
standard	prac<ce.	

Case	study:	perovskite	solar	cells		

Nature	Photonics	8,	665	(2014);	doi:10.1038/nphoton.2014.212	
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Don’t	cite	anything	you	haven’t	read!	
Greenberg,	S.	A.	How	cita<on	distor<ons	create	unfounded	authority:	analysis	of	a	cita<on	
network.	BMJ	339,	b2680	(2009);		doi:	10.1136/bmj.b2680	

“Fig.	5	—	Conversion	of	hypothesis	to	
fact	through	citaKon	alone.	CitaKons	on	
statement	that	accumulaKon	of	β	
amyloid	“precedes”	other	abnormaliKes	
in	inclusion	body	myosiKs	muscle.	
Statement	as	fact	is	supported	through	
citaKon	to	papers	that	only	state	it	as	
hypothesis	(for	example,	references	5	to	
80,	91	to	80,	134	to	74)	or	someKmes	
supported	by	citaKon	to	papers	that	
contain	no	statements	addressing	it	(for	
example,	references	91	to	72,	251	to	75;	
dead	end	citaKons).	This	phenomenon	
might	be	called	citaKon	transmutaKon.”	

©2009 by British Medical Journal Publishing Group 
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BeTer	methods	sec%ons,	longer	methods	sec%ons	

Eliminate	length	limits	for	methods	sec<ons	
extended	methods	online	
Encouraged	to	submit	

Methods	to	Protocol	Exchange	

ove	repor<ng	standards	
checklist	

Increase	rigour	of	sta<s<cs	
Sta<s<cal	advisor	
sta<s<cal	consultants	
Educa<on	–	Nature	Methods	column	‘Points	of	Significance’	

Data	sharing	
reaffirm	data	sharing	policy	–	condiKon	of	publica<on	
towards	data	cita<ons	
implemented	source	data	
Scien<fic	Data	–	publica<on	of	data	descriptors	to	facilitate	reuse	and	credit	

Bi-direc<onal	links	
between		
Protocols	and	Ar<cles	

Net	effect:	
•  Length	increased	by	average	25%	
up	to	50%	at	some	journals	
•  Methods	fully	integrated	with	ar<cle	

online	–	html	and	PDF	
No	more	“supplementary	methods”	
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BeTer	methods	sec%ons,	longer	methods	sec%ons	

Cell	Press	
hip://www.cell.com/star-methods	
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and	manually	update	other	slides	I	regularly	tell	young	researchers	that	one	way	to	decide	whether	

something	it	ethical	or	not	is	to	ask	themselves,	

“If	this	behaviour	or	pracKce	were	to	become	public	knowledge,	
would	I	have	any	reason	to	feel	uncomfortable	or	ashamed	by	it?”	

And	if	the	answer	is	‘yes’	or	even	‘maybe’,	don’t	do	it!	

	
The	main	point	here	is	that	poor	prac<ce	can	only	thrive	in	the	
dark.	And	good	prac%ce	comes	by	doing	everything	in	the	open.	
	

The	an%sep%c	power	of	sunlight	
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More	transparent	repor%ng	
hip://www.nature.com/authors/policies/checklist.pdf	
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Encourage	more	sharing	of	data	
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Sharing	plaWorms	needn’t	just	be	about	sharing	(or	at	all)	
If	your	data	isn’t	saved	in	a	secure,	persistent	repository	it	may	as	well	not	exist	

A cloud based research data 
management system where you can: 

Manage your research 
outputs privately and 
securely 

 

Make your research 
outputs citable & 
discoverable 
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Therefore	you	may	need	to	check	
and	manually	update	other	slides	•  At	least	28	research	funders	globally	have		

policies	or	mandates	requiring	archiving		
of	data	as	a	condi<on	of	grants,	including:	
•  Na<onal	Science	Founda<on	(NSF)	
•  Na<onal	Ins<tutes	of	Health	(NIH)	
•  Wellcome	Trust	
•  Bill	and	Melinda	Gates	Founda<on	

•  Some	of	these	require	data	to	be	linked	to		
publica<ons	including:	
•  Research	Councils	UK	(as	part	of	open	access	policy)	
•  Engineering	and	Physical	Sciences	Research	Council	(EPSRC)	

	
Source:	Hahnel,	M:	Global	funders	who	require	data	archiving	as	a	condi<on	of	grants.	Figshare.
hips://dx.doi.org/10.6084/m9.figshare.1281141.v1	(2015)	

	

Why	share	data?	
Because	funders	increasingly	require	it	
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16	

Why	share	data?	

“Publishing	research	without	data	is	
adver5sing,	not	science!”	

	
—	Cameron	Neylon,	Graham	Steel,	and	others.	

Because	that’s	what	science	should	be	about	
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Open	data	in	China	

“The	Chinese	government	has	
invested	nearly	200	million	

yuan	(US$30	million)	since	2006	
on	a	placorm	for	sharing	

corrosion	data	from	30	field-
tesKng	staKons	covering	
standard	materials	in	

environments	(air,	soil	and	
water)	typical	of	different	parts	

of	the	country.”	
	
—	
Li,	X.	G.	et	al.	Nature	527,	441–442	
(2015).	
	

Case	study:	China’s	open	corrosion	data	plaqorm	
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19	

But	is	the	world	ready	to	open	up	their	data?	

Has	open	data	arrived	at	the	Bri5sh	Medical	Journal	(BMJ)?		
An	observa%onal	study	
Objec%ve	To	quan<fy	data	sharing	trends	and	data	sharing	policy	compliance	at	the	BriKsh	
Medical	Journal	(BMJ)	by	analysing	the	rate	of	data	sharing	prac<ces,	and	inves<gate	
artudes	and	examine	barriers	towards	data	sharing.	
Results	…	only	7/157	research	ar<cles	shared	their	data	sets,	4.5%	…	
Conclusions	Despite	the	BMJ's	strong	data	sharing	policy,	sharing	rates	are	low.	Possible	
explana<ons	for	low	data	sharing	rates	could	be:	the	wording	of	the	BMJ	data		
sharing	policy	…	requests	[ending]	up	in	researchers	spam	folders;	and		
that	researchers	are	not	rewarded	for	sharing	their	data.	
—	Anisa	Rowhani-Farid	&	Adrian	G	Barnei	
					BMJ	Open	6,	e011784	(2016).	

Or	even	share	it	on	request?	
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•  The	text	updates	may	not	flow	

through	to	all	the	slide	layouts	as	
some	have	been	placed	manually.	
Therefore	you	may	need	to	check	
and	manually	update	other	slides	In	March	2016	we	ran	a	pilot	requiring	authors		

of	papers	at	five	Nature	journals	to	declare	how		
readers	can	obtain	the	‘minimal	data	set’		
needed	to	interpret,	replicate	and	build	on	the		
findings	they	report.	
By	the	end	of	2016	we	rolled	this	out	to	all	
journals	in	the	Nature	family.	
As	well	as	being	an	inherent	good,	we	hope	to:	
•  Learn	more	about	how	different	disciplines		

share	data	differently.		
•  Learn	how	we	can	help	them	meet	the		

challenges	they.	
•  Raise	awareness	and	encourage	more	research	into	the	open.	
	

Encourage	more	sharing	of	data	
Nature	now	requires	authors	to	tell	readers	how	they	can	get	hold	of	their	data	

Nature	536,	138	(20016).	To	learn	more	
go	to		hip://go.nature.com/2bf4vqn		
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And	not	just	data	—	materials	are	just	as	important!	

“A	condiKon	of	publicaKon	in	a	Nature	journal	is	that	authors	are	
required	to	make	unique	materials	promptly	available	to	others	
without	undue	qualificaKons.”	
hTp://www.nature.com/authors/policies/availability.html	

“A>er	publicaKon,	all	data	and	materials	necessary	to	
understand,	assess,	and	extend	the	conclusions	of	the	
manuscript	must	be	available	to	any	reader	of	Science.”	
hTp://www.sciencemag.org/authors/science-editorial-
policies?_ga=1.200322094.1663650950.1484202254	

“One	of	the	terms	and	condiKons	of	publishing	with	Cell	
Press	is	that	authors	be	willing	to	distribute	any	materials	
and	protocols	used	in	the	published	experiments	to	
qualified	researchers	for	their	own	use.”	
hTp://www.cell.com/cell/authors	
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What	is	Preregistra5on?	
“PreregistraKon	separates	hypothesis	tesKng	from	hypothesis	generaKng	
research.	Both	are	important.	However,	the	same	data	cannot	be	used	to	
generate	and	test	a	hypothesis,	which	o>en	happens	unintenKonally.	With	
preregistraKon,	confirmatory	analyses	are	planned	in	advance	in	order	to	
retain	the	validity	of	their	staKsKcal	inferences,	and	exploratory	analyses	are	
reported	as	post	hoc	invesKgaKons	that	might	inspire	confirmatory	tests	in	
future	studies.”	
—		from	hips://cos.io/prereg/		

And	finally	… pre-registra%on	
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Ed	Gerstner		印格致 —	e.gerstner@nature.com	

Further	reading	
•  ‘Turning	Point’	white	paper	on	Chinese	research	landscape	(2015)	—	

hip://www.nature.com/press_releases/turning_point.pdf			
•  Jane	Qiu,	Safeguarding	research	integrity	in	China.	Natl	Sci.	Rev.	2,	

122–125	(2015);	doi:	10.1093/nsr/nwv002	
•  Munafò,	M.	R.	et	al.	A	manifesto	for	reproducible	science.	Nature	

Human	Behaviour	1,	0021	(2017);	doi:10.1038/s41562-016-002	



 
“Good Research Practice” 

February 20, 2017 
Jun Fudano, Ph.D.  

(Tokyo Institute of Technology) 
 



Three senses of “Goodness” 

2 

 



Traditional Theories of Ethics 

3 

 
Agent → Conduct →  Consequences 

Virtue 
Ethics 

Deontological 
Ethics 

Utilitarian 
Ethics 



Line Drawing/Demarcation Problem 

4 

 

“How good is good enough for what purpose, 
for whom?” 

“How good is good enough?” 

The same line for every discipline? 



Well-being Model 1 

The first and fundamental cannon 
of engineering ethics 

 
“Hold paramount the safety, health, 

and welfare of the public” 
 

 

What is welfare/well-
being/happiness? 



Two aspects of Ethics 

Aspire to do Ought not to do 

Aspirational Ethics Preventive Ethics 

Positive Negative 

External orientation Internal orientation 

Tend to be uplifting Tend to be intimidating 
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Contact 

Jun Fudano, Ph.D. 
 
Professor 
Institute for Liberal Arts 
Tokyo Institute of Technology 
 
W-9 63 2-12-1 Ookayama 
Meguro-ku, Tokyo 152-8552, JAPAN 
Tel.：+81-3-5734-2370 Fax：+81-3-5734-2844 
E-mail: fudano.j.aa@m.titech.ac.jp 
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APRI, Prof. Mai Har Sham, The University of Hong Kong 

Quantity, Quality and Quality 

• Publish or Perish                            - Quantity 
• Impact factors and citations           - Quality    
• Research impact              - Excellent Quality 
• Promotions and Ranking  

 
Academic Excellence: 
Quality Research is Responsible Research 



APRI, Prof. Mai Har Sham, The University of Hong Kong 

Research Data Management 

Researcher: 
• Data management plan 
• Reliable data collection, usage and 

interpretation 
• Practice good data recording 
• Data sharing 

 
Institution: 
• Research data management policy 
• Data storage and archive  
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