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What’s	best	for	
science	

	
High	quality	research,	
regardless	of	outcome	

What’s	best	for	
scien:sts	

	
Producing	a	lot	of		
publishable	results	

Science	has	an	incen:ve	problem	

see	Nosek,	Spies	&	Motyl	(2012).	Perspec'ves	on	Psychological	Science,	7(6):	615–631	



Generate 
and specify 
hypotheses!

Design study!

Collect data!Analyse data & 
test hypotheses!

Interpret 
data!

Publish or conduct 
next experiment!

Hypothe:co-deduc:ve	
scien:fic	method	

Publication bias!
Lack of data sharing!

Low statistical power!

Significance chasing!

Significance chasing!

Lack of 
replication!

1	in	1000	papers	
Makel	et	al	(2012)	

~50%	chance	to	detect	
medium	effects	
Cohen	(1962);	Sedlmeier	and	
Gigerenzer	(1989);	Bezeau	
and	Graves	(2001)	

~50-100%	prevalence	
John	et	al	(2012)	

~50-90%	prevalence	
John	et	al	(2012)	
Kerr	(1998)	

~92%	posiWve	
Fanelli	(2010)	

~70%	failure	
Wicherts	et	al	(2006)	



Why	is	this	happening?	

Because	we	place	too	much	importance	on	the	results	of	
experiments	and	not	enough	on	the	processes	that	produce	them	

Results	make	science	exciWng	but	judging	the	quality	of	science	
(and	scienWsts)	according	to	the	results	is	“so`”	science	



Can	we	fix	this?	Yes	
Philosophy:	
What	gives	hypothesis-tesWng	its	scienWfic	value	is		
•  the	QUESTION	it	asks	
•  the	QUALITY	of	the	method	it	uses	
•  never	the	RESULT	it	produces	

If	we	accept	this	philosophy	then	editorial	decisions	at	
journals	should	be	blind	to	results	



This	is	not	a	new	idea	

“What	we	need	is	a	system	for	evalua'ng	research	based	only	on	the	procedures	
employed.	If	the	procedures	are	judged	appropriate,	sensible,	and	sufficiently	rigorous	to	
permit	conclusions	from	the	results,	the	research	cannot	then	be	judged	inconclusive	on	
the	basis	of	the	results	and	rejected	by	the	referees	or	editors.	Whether	the	procedures	
were	adequate	would	be	judged	independently	of	the	outcome.”		

Robert	Rosenthal	(1966).	Experimenter	effects	in	behavioral	research.	New	York.	



Registered	Reports	

Four	central	aspects	of	the	Registered	Reports	model:	

•  Part	of	the	peer	review	process	takes	place	before	experiments	are	
conducted	

•  Passing	this	stage	of	review	virtually	guarantees	publicaWon	

•  Original	studies	and	high-value	replicaWons	are	welcome	

•  Researchers	decide	hypotheses,	experimental	procedures,	and	main	
analyses	before	data	collecWon	



Authors	submit	STAGE	1	manuscript	with	
IntroducWon,	Proposed	Methods	&	

Analyses,	and	Pilot	Data	(if	applicable)	

Stage	1	peer	review	

If	reviews	are	posiWve	then	journal	
offers	in-principle	acceptance	(IPA),	

regardless	of	study	outcome	
(protocol	not	published	yet)	

How	it	works	

Are	the	hypotheses	well	founded?	
	
Are	the	methods	and	proposed	
analyses	feasible	and	sufficiently	
detailed?	
	
Is	the	study	well	powered?	(≥90%)	
	
Have	the	authors	included	sufficient	
posi've	controls	to	confirm	that	the	
study	will	provide	a	fair	test?	



How	it	works	

Stage	2	peer	review	 Did	the	authors	follow	the	
approved		protocol?	
	
Did	posi've	controls	succeed?	
	
Are	the	conclusions	jus'fied	by	
the	data?	Manuscript	published!	

Authors	do	the	research	

Authors	resubmit	completed	STAGE	2	manuscript:	
•  Introduc:on	and	Methods	(virtually	unchanged)	
•  Results	(new):	Registered	confirmatory	analyses	

+	unregistered	exploratory	analyses	
•  Discussion	(new)	
•  Data	deposited	in	a	public	archive	



None	of	these	things	maper	



hpp://www.journals.elsevier.com/cortex/virtual-special-issues/virtual-special-issue-registered-reports	

Published	examples	at	Cortex	

See	also:	
Social	Psychology	special	issue:	hpp://econtent.hogrefe.com/toc/zsp/45/3	

PerspecWves	on	Psychological	Science:	hpp://www.psychologicalscience.org/index.php/replicaWon/ongoing-projects	

–	Reproducible	–		
•  detailed,	repeatable	methods	
•  high	staWsWcal	power	(2-3x	above	normal)	

–	Transparent	–		
•  accompanied	by	open	data	&	materials	
•  outcomes	of	confirmatory	and	exploratory	

analyses	disWnguished	

	–	Credible	–	
•  no	publicaWon	bias	
•  no	hindsight	bias	
•  no	selecWve	reporWng	



Permanent	adopters	

Special	issues	

For	full	list	see	hpps://cos.io/rr/	



Registered	Reports	at	Royal	Society	Open	Science	

Now	available	in	all	STEM	areas,	from	physics	to	psychology	

hpp://rsos.royalsocietypublishing.org/content/registered-reports	
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Registered	Reports	at	Nature	Human	Behaviour	



What	are	the	benefits	for	journals,	editors,	authors	
and	the	scienWfic	community?	
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Frequently	asked	quesWons	
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1.	“Are	Registered	Reports	suitable	for	my	field?”	

•  Applicable	to	any	field	engaged	in	hypothesis-driven	research	where	one	or	more	
of	the	following	problems	apply:	

•  Publica:on	bias	
•  Significance	chasing	(e.g.	p-hacking)	
•  Post	hoc	hypothesizing	(hindsight	bias)	
•  Low	sta:s:cal	power	
•  Lack	of	direct	replica:on	

•  Not	applicable	for	
•  Purely	exploratory	science		
•  Methods	development	 } No	hypothesis	tesWng	



3.	“What’s	to	stop	Registered	Reports	from	becoming	a	dumping	
ground	for	inconclusive	null	results?”	

•  a	priori	power	requirements	(≥90%)	increase	reproducibility	of	all	findings	
•  Bayesian	inferenWal	methods	welcomed	for	providing	evidence	in	favour	of	H0	or	H1.		

2.	“Could	researchers	cheat	by	‘pre-registering’	a	study	that	
they	have	already	conducted?”	
•  Time-stamped	raw	data	files	must	be	submiped	at	Stage	2	with	basic	lab	log	and	

cerWficaWon	from	all	authors	that	data	was	collected	a`er	provisional	acceptance	
•  Submiwng	a	completed	study	at	Stage	1	would	therefore	be	fraud	
•  Strategy	would	backfire	anyway	when	reviewers	ask	for	amendments	at	Stage	1	

4.	“Pre-registraWon	is	fine	for	senior	researchers	who	have	‘made	it’	
but	I’m	a	junior	scienWst	and	need	to	play	the	game”	

•  	Going	for	post	doc	jobs,	what	you	do	think	will	look	beper	on	your	CV?	
A)	Bunch	of	papers	listed	as	“in	preparaWon”,	“submiped”		
B)	Bunch	of	papers	listed	as	“provisionally	accepted	at	[respected	journal]”	

•  The	game	is	changing:	journal	policies	are	changing	to	value	transparency	and	
reproducibility,	e.g.	Nature	Human	Behaviour	has	launched	RRs	

Registered	Reports	aren’t	designed	to	prevent	fraud	but	to	incen'vize	good	prac'ce	



5.	“Will	this	limit	exploraWon	or	sWgmaWze	exploratory	research?”	
•  No.	The	are	no	restric:ons	on	the	repor:ng	of	unregistered	exploratory	analyses.	
•  Confirmatory	and	exploratory	analyses	are	simply	reported	separately	in	the	final	paper	

•  Exploratory	Reports	at	Cortex	(in	development)	
•  no	hypothesis	tesWng	
•  no	p	values	
•  Data-led;	light	on	introducWon	and	theory	
•  Purpose	is	to	generate	hypotheses	rather	than	test	them	

What	sWgmaWzes	exploratory	research	is	post	hoc	hypothesizing	to	fit	a	
deducWve	framework		
Exploratory	research	is	simply	not	valued	in	its	naWve	form	
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6.	“What	happens	if	we	need	to	change	something	about	our	
experimental	procedures	a`er	they	are	provisionally	accepted?”	

•  Minor	changes	(e.g.	replacing	equipment)	can	be	footnoted	in	Stage	2	manuscript	as	
protocol	deviaWons	

•  Major	changes	(e.g.	changing	data	exclusion	criteria)	are	likely	to	require	withdrawal		
•  Editorial	team	decides	whether	deviaWon	is	sufficiently	minor	to	conWnue	

8.	“I	have	access	to	an	exisWng	data	set	that	I	haven’t	yet	analysed.	Can	
I	submit	this	proposed	analysis	as	a	Registered	Report?”	

•  Not	at	Cortex,	but	other	journals	offer	this,	such	as	European	Journal	of	
Neuroscience…	

7.	“Some	of	my	analyses	will	depend	on	the	results,	so	how	can	I	pre-
register	each	step	in	detail?”	(e.g.	type	of	staWsWcal	model)	

•  Pre-registraWon	doesn’t	require	each	decision	to	be	specified,	only	the	decision	tree	
•  Authors	can	pre-register	the	conWngencies	/	rules	for	future	decisions	



hpps://docs.google.com/spreadsheets/d/1D4_k-8C_UENTRtbPzX}jEyu3BfLxdOsn9j-otrO870/edit#gid=0	



9.	“How	will	Registered	Reports	incenWvize	replicaWon	studies?”	

•  Conspiracy	of	circumstances	tells	us	not	to	bother	doing	direct	
(exact)	replicaWons	

•  Method	secWons	are	o`en	too	vague	to	allow	precise	replicaWon	
•  Chronic	lack	of	power	in	novel	research	means	that	replicaWons	o`en	

require	very	large	samples	sizes		
•  ApempWng	to	exactly	repeat	a	previous	experiment	can	be	seen	(in	

psychology)	as	an	act	of	aggression	(cf.	physics)	
•  MoWvated	reasoning	by	reviewers	can	impede	publicaWon	
•  Most	psych/neuro	journals	want	novelty	and	see	replicaWons	as	(usually)		

unpublishable	

•  RRs:	have	proposed	replicaWon	experiment	reviewed	and	
provisionally	accepted	before	you	invest	substanWal	resources	
into	doing	it;	potenWally	involve	original	authors	in	peer	review	
of	the	protocol;	mo:vated	reasoning	is	prevented	



11.	“Registered	Reports	seems	limited	to	single	studies.	But	our	papers	
usually	include	sequences	of	experiments”	

•  We	welcome	sequenWal	registraWons	in	which	authors	add	studies	iteraWvely	at	
Stage	1	via	a	fast-track	mechanism	and	complete	them	at	Stage	2	

•  With	each	completed	cycle,	the	previous	accepted	version	of	the	paper	is	
guaranteed	to	be	published	

•  Authors	can	also	include	a	sequence	of	unregistered	experiments	as	preliminary	
studies	in	a	Stage	1	RR	(e.g.	E1,	E2,	E3	preliminary;	manuscript	proposes	E4	as	
pre-registered	test)	

10.	“Reviewers	could	steal	my	ideas	at	the	pre-registraWon	stage	
and	scoop	me”	

•  Only	a	handful	of	people	know	about	each	Stage	1	submission	
•  Once	Stage	1	protocol	is	accepted,	the	journal	can’t	reject	your	paper	because	

something	similar	was	published	(novelty	is	irrelevant)	
•  Manuscript	received	date	on	published	RR	will	be	the	date	of	Stage	1	submission	
•  How	different	from	grant	applicaWons,	conference	presentaWons,	seminars?	
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Two	things	we’ve	learned	as	editors	

1.	Reviewers	someWmes	shi`	the	goalposts	once	data	are	in	
Case	study:		
•  A`er	mulWple	rounds	of	review,	a	reviewer	approved	protocol	at	Stage	1	
•  When	results	failed	to	confirm	reviewer’s	expectaWons	at	Stage	2,	

reviewer	raised	new	methodological	objecWons	&	apempted	to	reject	

Case	study:		
•  A`er	mulWple	rounds	of	review,	a	reviewer	approved	protocol	at	Stage	1	
•  When	results	were	staWsWcally	non-significant,	reviewer	demanded	that	

authors	conduct	a	long	list	of	post	hoc	analyses	to	“find	something”	

EDITORAL	DECISION:	Reviewer	was	overruled.	Barring	extreme	cases	where	all	parWes	
(authors,	reviewers,	editors)	agree	that	a	criWcal	flaw	was	overlooked,	objecWons	to	
Stage	1	methods	are	ineligible	at	Stage	2.	LimitaWons	instead	covered	in	Discussion.	

EDITORAL	DECISION:	Post	hoc	analyses	can	only	be	required	if	deemed	necessary	to	
support	author’s	conclusions.	Author	invited	to	consider	extra	analyses	but	not	
required	to	do	them.	Reviewer	invited	to	conduct	analyses	using	open	data	and	
publish	a	separate	comment	piece.	

Upshot:	RRs	are	revealing	reviewer	bias	in	way	that	is	invisible	in	convenWonal	review	
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Two	things	we’ve	learned	as	editors	

2.	Lack	of	posiWve	controls	in	psychology	and	cogniWve	neuroscience	

•  But	few	iniWal	submissions	propose	such	tests	
	
•  Many	fields	have	no	such	tests	
	

STAGE	1	CRITERION	6	
Whether	the	authors	have	considered	
sufficient	outcome-neutral	condiWons	for	
ensuring	that	the	results	obtained	are	able	
to	test	the	stated	hypotheses	

STAGE	2	CRITERION	1	
Whether	the	data	are	able	to	test	the	
authors’	proposed	hypotheses	by	passing	
the	approved	outcome-neutral	criteria	

Prevailing	assumpWon:	a	study	is	said	to	have	“worked”	if	the	main	hypothesis	was	
supported	(p<.05).	Circular	reasoning:	study	quality	should	not	be	confounded	with	
study	outcome.	
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Going	even	further…	

Can	we	integrate	clinical	trial	registraWon	(where	it	applies),	ethical	review,	grant	
funding	and	Registered	Reports?	

•  Possible	soluWon:	Registered	Reports	funding	model	
	
•  Authors	submit	their	research	proposal	before	they	have	funding.		

•  Following	simultaneous	review	by	the	both	the	funder	and	the	journal,	the	
strongest	proposals	would	be	offered	financial	support	by	the	funder	AND	
in-principle	acceptance	for	publicaWon	by	the	journal.	



Informa:on	Hub	at	the	Center	for	Open	Science	
	

hpps://cos.io/rr/	

	
For	more	info,	email	me	(chambersc1@cardiff.ac.uk)	or	David	Mellor	at	the	COS	(david@cos.io)	
		

•  Detailed	FAQs	
•  Table	comparing	journal	features	


