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ABSTRACT	

	Academic	web	search	engines	have	become	central	to	scholarly	research.	While	the	fitness	of	Google	
Scholar	for	research	purposes	has	been	examined	repeatedly,	Microsoft	Academic	and	Google	Books	
have	not	received	much	attention.	Recent	studies	have	much	to	tell	us	about	Google	Scholar’s		
coverage	of	the	sciences	and	its	utility	for	evaluating	researcher	impact.	But	other	aspects	have	been	
understudied,	such	as	coverage	of	the	arts	and	humanities,	books,	and	non-Western,	non-English	
publications.	User	research	has	also	tapered	off.	A	small	number	of	articles	hint	at	the	opportunity	for	
librarians	to	become	expert	advisors	concerning	scholarly	communication	made	possible	or	
enhanced	by	these	platforms.	This	article	seeks	to	summarize	research	concerning	Google	Scholar,	
Google	Books,	and	Microsoft	Academic	from	the	past	three	years	with	a	mind	to	informing	practice	
and	setting	a	research	agenda.	Selected	literature	from	earlier	time	periods	is	included	to	illuminate	
key	findings	and	to	help	shape	the	proposed	research	agenda,	especially	in	understudied	areas.		

INTRODUCTION	

Recent	Pew	Internet	surveys	indicate	an	overwhelming	majority	of	American	adults	see	

themselves	as	lifelong	learners	who	like	to	“gather	as	much	information	as	[they]	can”	when	they	

encounter	something	unfamiliar	(Horrigan	2016).	Although	significant	barriers	to	access	remain,	

the	open	access	movement	and	search	engine	giants	have	made	full	text	more	available	than		

ever.1	The	general	public	may	not	begin	with	an	academic	search	engine,	but	Google	may	direct	

them	to	Google	Scholar	or	Google	Books.	Within	academia,	students	and	faculty	rely	heavily	on	

academic	web	search	engines	(especially	Google	Scholar)	for	research;	among	academic	

researchers	in	high-income	areas,	academic	search	engines	recently	surpassed	abstracts	&	indexes	

as	a	starting	place	for	research	(Inger	and	Gardner	2016,	85,	Fig.	4).	Given	these	trends,	academic	

librarians	have	a	professional	obligation	to	understand	the	role	of	academic	web	search	engines	as	

part	of	the	research	process.		

	

Jody	Condit	Fagan	(faganjc@jmu.edu)	is	Professor	and	Director	of	Technology,	James	Madison	
University,	Harrisonburg,	VA.	

																																																													
1	Khabsa	and	Giles	estimate	“almost	1	in	4	of	web	accessible	scholarly	documents	are	freely	and	publicly	available”	

(2014,	5).		
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Two	recent	events	also	point	to	the	need	for	a	review	of	research.	Legal	decisions	in	2016	

confirmed	Google’s	right	to	make	copies	of	books	for	its	index	without	paying	or	even	obtaining	

permission	from	copyright	holders,	solidifying	the	company’s	opportunity	to	shape	the	online	

experience	with	respect	to	books.	Meanwhile,	Microsoft	rebooted	their	academic	web	search	

engine,	now	called	Microsoft	Academic.	At	the	same	time,	information	scientists,	librarians,	and	

other	academics	conducted	research	into	the	performance	and	utility	of	academic	web	search	

engines.	This	article	seeks	to	review	the	last	three	years	of	research	concerning	academic	web	

search	engines,	make	recommendations	related	to	the	practice	of	librarianship,	and	propose	a	

research	agenda.		

METHODOLOGY	

A	literature	review	was	conducted	to	find	articles,	conference	presentations,	and	books	about	the	

use	or	utility	of	Google	Books,	Google	Scholar,	and	Microsoft	Academic	for	scholarly	use,	including	

comparisons	with	other	search	tools.	Because	of	the	pace	of	technological	change,	the	focus	was	on	

recent	studies	(2014	through	2016,	inclusive).		

A	search	was	conducted	on	“Google	Books”	in	EBSCO’s	Library	and	Information	Science	and	

Technology	Abstracts	(LISTA)	on	December	19,	2016,	limited	to	2014-2016.	Of	the	46	results	

found,	most	were	related	to	legal	activity.	Only	four	items	related	to	the	tool’s	use	for	research.	

These	four	titles	were	entered	into	Google	Scholar	to	look	for	citing	references,	but	no	additional	

relevant	citations	were	found.	In	the	relevant	articles	found,	the	literature	reviews	testified	to	the	

general	lack	of	studies	of	Google	Books	as	a	research	tool	(Abrizah	and	Thelwall	2014;	Weiss	

2016)	with	a	few	exceptions	concerning	early	reviews	of	metadata,	scanning,	and	coverage	

problems	(Weiss	2016).	A	search	on	“Google	Books”	in	combination	with	“evaluation	OR	review	

OR	comparison”	was	also	submitted	to	JMU’s	discovery	service,2	limited	to	2014-2016	in	

combination	with	the	terms.	Forty-nine	items	were	found	and	from	these,	three	relevant	citations	

were	added;	these	were	also	entered	into	Google	Scholar	to	look	for	citing	references.	However,	no	

additional	relevant	citations	were	found.	Thus,	a	total	of	seven	citations	from	2014-2016	were	

found	with	relevant	information	concerning	Google	Books.	Earlier	citations	from	the	articles’	

bibliographies	were	also	reviewed	when	research	was	based	on	previous	work,	and	to	inform	the	

development	of	a	fuller	research	agenda.		

A	search	on	“Microsoft	Academic”	in	LISTA	on	February	3,	2017	netted	fourteen	citations	from	

2014-2016.	Only	seven	seemed	to	focus	on	evaluation	of	the	tool	for	research	purposes.	A	search	

on	“Microsoft	Academic”	in	combination	with	terms	“evaluation	OR	review	OR	comparison”	was	

also	submitted	to	JMU’s	discovery	service,	limited	to	2014-2016.	Eighteen	items	were	found	but	

no	additional	citations	were	added,	either	because	they	had	already	been	found	or	were	not	

relevant.	The	seven	titles	found	in	LISTA	were	searched	in	Google	Scholar	for	citing	references;	

four	additional	relevant	citations	were	found,	plus	a	paper	relevant	to	Google	Scholar	not	

																																																													
2	JMU’s	version	of	EBSCO	Discovery	Service	contained	453,754,281	items	at	the	time	of	writing	and	is	carefully	vetted	

to	contain	items	of	curricular	relevance	to	the	JMU	community	(Fagan	and	Gaines	2016).	
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previously	discovered	(Weideman	2015).	Thus,	a	total	of	eleven	citations	were	found	with	

relevant	information	for	this	review	concerning	Microsoft	Academic.	Because	of	this	small	

number,	several	articles	prior	to	2014	were	included	in	this	review	for	historical	context.		

An	initial	search	was	performed	on	“Google	Scholar”	in	LISTA	on	November	19,	2016,	limited	to	

2014-2016.	This	netted	159	results,	of	which	24	items	were	relevant.	A	search	on	“Google	Scholar”	

in	combination	with	terms	“evaluation	OR	review	OR	comparison”	was	also	submitted	to	JMU’s	

discovery	tool	limited	to	2014-2016,	and	eleven	relevant	citations	were	added.	Items	older	than	

2014	that	were	repeatedly	cited	or	that	formed	the	basis	of	recent	research	were	retrieved	for	

historical	context.	Finally,	relevant	articles	were	submitted	to	Google	Scholar,	which	netted	an	

additional	41	relevant	citations.	Altogether,	70	citations	were	found	to	articles	with	relevant	

information	for	this	review	concerning	Google	Scholar	in	2014-2016.	Readers	interested	in	

literature	reviews	covering	Google	Scholar	studies	prior	to	2014	are	directed	to	(Gray	et	al.	2012;	

Erb	and	Sica	2015;	Harzing	and	Alakangas	2016b).	

FINDINGS	

Google	Books	

Google	Books	(https://books.google.com)	contains	about	30	million	books,	approaching	the	

Library	of	Congress’s	37	million,	but	far	shy	of	Google’s	estimate	of	130	million	books	in	existence	

(Wu	2015),	which	Google	intends	to	continue	indexing	(Jackson	2010).	Content	in	Google	Books	

includes	publisher-supplied,	self-published,	and	author-supplied	content	(Harper	2016)	as	well	as	

the	results	of	the	famous	Google	Books	Library	Project.	Started	in	December	2004	as	the	“Google	

Print”	project,3	the	project	involved	over	40	libraries	digitizing	works	from	their	collections,	with	

Google	indexing	and	performing	OCR	to	make	them	available	in	Google	Books	(Weiss	2016;	Mays	

2015).	Scholars	have	noted	many	errors	with	Google	Books	metadata,	including	misspellings,	

inaccurate	dates,	and	inaccurate	subject	classifications	(Harper	2016;	Weiss	2016).	Google	does	

not	release	information	about	the	database’s	coverage,	including	which	books	are	indexed	or	

which	libraries’	collections	are	included	(Abrizah	and	Thelwall	2014).	Researchers	have	suggested	

the	database	covers	mostly	U.S.	and	English-language	books	(Abrizah	and	Thelwall	2014;	Weiss	

2016).	The	conveniences	of	Google	Books	include	limits	by	the	type	of	book	availability	(e.g.	free	e-

books	vs.	Google	e-books),	document	type,	and	date.	The	detail	view	of	a	book	allows	

magnification,	hyperlinked	tables	of	contents,	buying	and	“Find	in	a	Library”	options,	“My	Library,”	

and	user	history	(Whitmer	2015).	Google	Books	also	offers	textbook	rental	(Harper	2016)	and	

limited	print-on-demand	services	for	out-of-print	books	(Mays	2015;	Boumenot	2015).	

In	April	2016,	the	Supreme	Court	affirmed	Google’s	right	to	make	copies	for	its	index	without	

paying	or	even	obtaining	permission	from	copyright	holders	(Authors	Guild	2016;	Los	Angeles	

Times	2016).	Scanning	of	library	books	and	“snippet	view”	was	deemed	fair	use:	“The	purpose	of	

the	copying	is	highly	transformative,	the	public	display	of	text	is	limited,	and	the	revelations	do	

																																																													
3	https://www.google.com/googlebooks/about/history.html		
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not	provide	a	significant	market	substitute	for	the	protected	aspects	of	the	originals”	(U.S.	Court	of	

Appeals	for	the	Second	Circuit	2015).		

Literature	concerning	high-level	implications	of	Google	Books	suggests	the	tool	is	having	a	

profound	effect	on	research	and	scholarship.	The	tool	has	been	credited	for	serving	as	“a	huge	

laboratory”	for	indexing,	interpretation,	working	with	document	image	repositories,	and	other	

activities	(Jones	2010).	At	the	same	time,	the	academic	community	has	expressed	concerns	about	

Google	Books’s	effects	on	social	justice	and	how	its	full-text	search	capability	may	change	the	very	

nature	of	discovery	(Hoffmann	2014;	Hoffmann	2016;	Szpiech	2014).	One	study	found	that	books	

are	far	more	prevalently	cited	in	Wikipedia	than	are	research	articles	(Kousha	and	Thelwall	2017).	

Yet	investigations	of	Google	Books’	coverage	and	utility	as	a	research	tool	seem	to	be	sorely	

lacking.	As	Weiss	noted,	“no	critical	studies	seem	to	exist	on	the	effect	that	Google	Books	might	

have	on	the	contemporary	reference	experience”	(Weiss	2016,	293).	Furthermore,	no	information	

was	found	concerning	how	many	users	are	taking	advantage	of	Google	Books;	the	tool	was	

noticeably	absent	from	surveys	such	as	(Inger	and	Gardner's	(2016)	and	from	research	centers	

such	as	the	Pew	Internet	Research	Project.		

In	a	largely	descriptive	review,	Harper	(2016)	bemoaned	Google	Books’	lack	of	integration	with	

link	resolvers	and	discovery	tools,	and	judged	it	lacking	in	relevant	material	for	the	health	

sciences,	because	so	much	of	the	content	is	older.	She	also	noted	the	majority	of	books	scanned	are	

in	English,	which	could	skew	scholarship.	The	non-English	skew	of	Google	Books	was	also	

lamented	by	Weiss,	who	noted	an	“underrepresentation	of	Spanish	and	overestimation	of	French	

and	German	(or	even	Japanese	for	that	matter)”	especially	as	compared	to	the	number	of	Spanish	

speakers	in	the	United	States	(Weiss	2016,	286-306).	

Whitmer	(2015)	and	Mays	(2015)	provided	practical	information	about	how	Google	Books	can	be	

used	as	a	reference	tool.	Whitmer	presented	major	Google	Books	features	and	challenged	

librarians	to	teach	Google	Books	during	library	instruction.	Mays	conducted	a	cursory	search	on	

the	1871	Chicago	Fire	and	described	the	primary	documents	she	retrieved	as	“pure	gold,”	

including	records	of	city	council	meetings,	notes	from	insurance	companies,	reports	from	relief	

societies,	church	sermons	on	the	fire,	and	personal	memoirs	(Mays	2015,	22).	Mays	also	described	

Google	Books	as	a	godsend	to	genealogists	for	finding	local	records	(e.g.	police	departments,	labor	

unions,	public	schools).	In	her	experience,	the	geographic	regions	surrounding	the	forty	

participating	Google	Books	Library	Project	libraries	are	“better	represented	than	other	areas”	

(Mays	2015,	25).	Mays	concludes,	“Its	poor	indexing	and	search	capabilities	are	overshadowed	by	

the	ease	of	its	fulltext	search	capabilities	and	the	wonderful	ephemera	that	enriches	its	holdings	

far	beyond	mere	‘books’”	(Mays	2015,	26).		

Abrizah	and	Thelwall	(2014)	investigated	whether	Google	Books	and	Google	Scholar	provided	

“good	impact	data	for	books	published	in	non-Western	countries.”	They	used	a	comprehensive	list	

of	arts,	humanities,	and	social	sciences	books	(n=1,357)	from	the	five	main	university	presses	in	
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Malaysia	1961-2013.	They	found	only	23%	of	the	books	were	cited	in	Google	Books4	and	37%	in	

Google	Scholar	(p.	2502).	The	overlap	was	small:	only	15%	were	cited	in	both	Google	Scholar	and	

Google	Books.	English-language	books	were	more	likely	to	be	cited	in	Google	Books;	40%	of	

English	language	books	were	cited	versus	16%	Malay.	Examining	the	top	20	books	cited	in	Google	

Books,	researchers	found	them	to	be	mostly	written	in	English	(95%	in	Google	Books	vs	29%	in	

the	sample),	and	published	by	University	of	Malaysia	Press	(60%	in	Google	Books	vs	26%	in	the	

sample)	(2505).	The	authors	concluded	that	due	to	the	low	overlap	between	Google	Scholar	and	

Google	Books,	searching	both	engines	was	required	to	find	the	most	citations	to	academic	books.		

Kousha	and	Thelwall	(2015;	2011)	compared	Google	Books	with	Thomson	Reuters	Book	Citation	

Index	(BKCI)	to	examine	its	suitability	for	scholarly	impact	assessment	and	found	Google	Books	to	

have	a	clear	advantage	over	BKCI	in	the	total	number	of	citations	found	within	the	arts	and	

humanities,	but	not	for	the	social	sciences	or	sciences.	They	advised	combining	results	from	BKCI	

with	Google	Books	when	performing	research	impact	assessment	for	the	arts	and	humanities	and	

social	sciences,	but	not	using	Google	Books	for	the	sciences,	“because	of	the	lower	regard	for	books	

among	scientists	and	the	lower	proportion	of	Google	Books	citations	compared	to	BKCI	citations	

for	science	and	medicine”	(Kousha	and	Thelwall	2015,	317).	

Microsoft	Academic		

Microsoft	Academic	(https://academic.microsoft.com)	is	an	entirely	new	software	product	as	of	

2016.	Therefore,	the	studies	cited	prior	to	2016	refer	to	entirely	different	search	engines	than	the	

one	currently	available.	However,	a	historical	account	of	the	tool	and	reviewers’	opinions	was	

deemed	helpful	for	informing	a	fuller	picture	of	academic	web	search	engines	and	pointing	to	a	

research	agenda.		

Microsoft	Academic	was	born	as	Windows	Live	Academic	in	2006	(Carlson	2006),	was	renamed	

Live	Search	Academic	after	a	first	year	of	struggle	(Jacsó	2008),	and	was	scrapped	two	years	later	

after	the	company	recognized	it	did	not	have	sufficient	development	support	in	the	United	States	

(Jacsó	2011).	Microsoft	Asia	Research	Group	launched	a	beta	tool	called	Libra	in	2009,	which	

redirected	to	the	“Microsoft	Academic	Search”	service	by	2011.	Early	reviews	of	the	2011	edition	

of	Microsoft	Academic	Search	were	promising,	although	the	tool	clearly	lacked	the	quantity	of	data	

searched	by	Google	Scholar	(Jacsó	2011;	Hands	2012).		

There	were	a	few	studies	involving	Microsoft	Academic	Search	in	2014.	Ortega	and	Aguillo	(2014)	

compared	Microsoft	Academic	Search	and	Google	Scholar	Citations	for	research	evaluation	and	

concluded	“Microsoft	Academic	Search	is	better	for	disciplinary	studies	than	for	analyses	at	

institutional	and	individual	levels.	On	the	other	hand,	Google	Scholar	Citations	is	a	good	tool	for	

individual	assessment	because	it	draws	on	a	wider	variety	of	documents	and	citations”	(1155).	

																																																													
4	Google	Books	does	not	support	citation	searching;	the	researchers	searched	for	the	book	title	to	manually	find	

citations	to	a	book.	
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As	part	of	a	comparative	investigation	of	an	automatic	method	for	citation	snowballing	using	

Microsoft	Academic	Search,	Choong	et	al.	(2014)	manually	searched	for	a	sample	of	949	citations	

to	journal	or	conference	articles	cited	from	20	systematic	reviews.	They	found	Microsoft	Academic	

Search	contained	78%	of	the	cited	articles	and	noted	its	utility	for	testing	automated	methods	due	

to	its	free	API	and	no	blocks	to	automated	access.	The	researchers	also	tested	their	method	against	

Google	Scholar,	but	noted	“computer-access	restrictions	prevented	a	robust	comparison”	(n.p.).	

Also	in	2014,	Orduna-Malea	et	al.	(2014)	attempted	a	longitudinal	study	of	disciplines,	journals,	

and	organizations	in	Microsoft	Academic	Search	only	to	find	the	database	had	not	been	updated	

since	2013.	Furthermore	they	found	the	indexing	to	be	incomplete	and	still	in	process,	meaning	

Microsoft	Academic	Search’s	presentation	of	information	about	any	particular	publication,	

organization,	or	author	was	distorted.		

Despite	this	finding,	MAS	was	included	in	two	studies	of	scholar	profiles.	Ortega	(2015)	compared	

scholar	profiles	across	Google	Scholar,	Microsoft	Academic	Search,	Research	Gate,	Academia.edu,	

and	Mendeley,	and	found	little	overlap	across	the	sites.	They	also	found	social	and	usage	

indicators	did	not	consistently	correlate	with	bibliometric	indicators,	except	on	the	ResearchGate	

platform.	Social	and	usage	indicators	were	“influenced	by	their	own	social	sites,”	while	

bibliometric	indicators	seemed	more	stable	across	all	services	(13).	Ward	et	al.	(2015)	still	

included	Microsoft	Academic	Search	in	their	discussion	of	scholarly	profiles	as	part	of	the	social	

media	network,	noting	Microsoft	Academic	Search	was	painfully	time-consuming	to	work	with	in	

terms	of	consolidating	data,	correcting	items,	and	adding	missing	items.		

In	September	2016,	Hug	et	al.	demonstrated	the	utility	of	the	new	Microsoft	Academic	API	by	

conducting	a	comparative	evaluation	of	normalized	data	from	Microsoft	Academic	and	Scopus	

(Hug,	Ochsner,	and	Braendle	2016).	They	noted	Microsoft	Academic	has	“grown	massively	from	

83	million	publication	records	in	2015	to	140	million	in	2016”	(10).	The	Microsoft	Academic	API	

offers	rich,	structured	metadata	with	the	exception	of	document	type.	They	found	all	attributes	

containing	text	were	normalized	and	that	identifiers	were	available	for	all	entities,	including	

references,	supporting	bibliometricians’	needs	for	data	retrieval,	handling,	and	processing.	In	

addition	to	the	lack	of	document	type,	the	researchers	also	found	the	“fields	of	study”	to	be	too	

granular	and	dynamic,	and	their	hierarchies	incoherent.	They	also	desired	the	ability	to	use	the	

DOI	to	build	API	requests.	Nevertheless,	the	advantages	of	Microsoft	Academic’s	metadata	and	API	

retrieval	suggested	to	Hug	et	al.	that	Microsoft	Academic	was	superior	to	Google	Scholar	for	

calculating	research	impact	indicators	and	bibliometrics	in	general.		

In	October	2016,	Harzing	and	Alakangas	compared	publication	and	citation	coverage	of	the	new	

Microsoft	Academic	with	Google	Scholar,	Scopus,	and	Web	of	Science	using	a	sample	of	145	

academics	at	the	University	of	Melbourne	(Harzing	and	Alakangas	2016a)	including	observations	

from	20-40	faculty	each	in	the	humanities,	social	sciences,	engineering,	sciences,	and	life	sciences.	

They	discovered	Microsoft	Academic	had	improved	substantially	since	their	previous	study	

(Harzing	2016b),	increasing	9.6%	for	a	comparison	sample	in	comparison	with	1.4%,	2%,	and	

1.7%	growth	in	Google	Scholar,	Scopus,	and	Web	of	Science	(n.p.).	The	researchers	noted	a	few	
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problems	with	data	quality,	“although	the	Microsoft	Academic	team	have	indicated	they	are	

working	on	a	resolution”	(n.p.).	On	average,	the	researchers	found	that	Microsoft	Academic	found	

59%	as	many	citations	as	Google	Scholar,	97%	as	many	citations	as	Scopus,	and	108%	as	many	

citations	as	Web	of	Science.	Google	Scholar	had	the	top	counts	for	each	disciplinary	area,	followed	

by	Scopus	except	in	the	social	sciences	and	humanities,	where	Microsoft	Academic	ranked	second.	

The	researchers	explained	that	Microsoft	Academic	“only	includes	citation	records	if	it	can	

validate	both	citing	and	cited	papers	as	credible,”	as	established	through	a	machine-learning-

based	system,	and	discussed	an	emerging	metric	of	“estimated	citation	count”	also	provided	by	

Microsoft	Academic.	The	researchers	concluded	that	Microsoft	Academic	is	promising	to	be	“an	

excellent	alternative	for	citation	analysis”	and	suggested	Microsoft	should	work	to	improve	

coverage	of	books	and	grey	literature.		

Google	Scholar	

Google	Scholar	was	released	in	beta	form	in	November	2004,	and	was	expanded	to	include	judicial	

case	law	in	2009.	While	Google	Scholar	has	received	much	attention	in	academia,	it	seems	to	be	

regarded	by	Google	as	a	niche	product:	in	2011	Google	removed	Scholar	from	the	list	of	top	

services	and	list	of	“more”	services,	relegating	it	to	the	“even	more”	list.	In	2014,	the	Scholar	team	

consisted	of	just	nine	people	(Levy	2014).	Describing	Google	Scholar	in	an	introductory	manner	is	

not	helped	by	Google’s	vague	documentation,	which	simply	says	it	“includes	scholarly	articles	

from	a	wide	variety	of	sources	in	all	fields	of	research,	all	languages,	all	countries,	and	over	all	time	

periods.”5	The	“wide	variety	of	sources”	includes	“journal	papers,	conference	papers,	technical	

reports,	or	their	drafts,		dissertations,	pre-prints,	post-prints,	or	abstracts,”	as	well	as	court	

opinions	and	patents,	but	not	“news	or	magazine	articles,	book	reviews,	and	editorials.”	Books	and	

dissertations	uploaded	to	Google	Book	Search	are	“automatically”	included	in	Scholar.	Google	says	

abstracts	are	key,	noting	“Sites	that	show	login	pages,	error	pages,	or	bare	bibliographic	data	

without	abstracts	will	not	be	considered	for	inclusion	and	may	be	removed	from	Google	Scholar.”	

Studies	of	Google	Scholar	can	be	divided	in	to	three	major	categories	of	focus:	investigating	the	

coverage	of	Google	Scholar;	the	use	and	utility	of	Google	Scholar	as	part	of	the	research	process;	

and	Google	Scholar’s	utility	for	bibliographic	measurement,	including	evaluating	the	productivity	

of	individual	researchers	and	the	impact	of	journals.	There	is	some	overlap	across	these	

categories,	because	studies	of	Google	Scholar	seem	to	involve	three	questions:	1)	What	is	being	

searched?	2)	How	does	the	search	function?	and	3)	To	what	extent	can	the	user	usefully	

accomplish	her	task?		

The	Coverage	of	Google	Scholar	

Scholars	want	to	know	what	“scholarship”	is	covered	by	Google	Scholar,	but	the	documentation	

merely	states	that	it	indexes	“papers,	not	journals”6	and	challenges	researchers	to	investigate	

																																																													
5	https://scholar.google.com/intl/en/scholar/inclusion.html		
6	https://www.google.com/intl/en/scholar/help.html#coverage	   
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Google	Scholar’s	coverage	empirically	despite	Google	Scholar’s	notoriously	challenging	technical	

limitations.		

While	some	limitations	of	Google	Scholar	have	been	corrected	over	the	years,	longstanding	

logistical	hurdles	involved	with	studying	Google	Scholar’s	coverage	have	been	well-documented	

for	over	a	decade	(Shultz	2007;	Bonato	2016;	Haddaway	et	al.	2015;	Levay	et	al.	2016),	and	

include:		

• Search	queries	are	limited	to	256	characters	

• Not	being	able	to	retrieve	more	than	1,000	results		

• Not	being	able	to	display	more	than	20	results	per	page	

• Not	being	able	to	download	batches	of	results	(e.g.	to	load	into	citation	management	

software)	

• Duplicate	citations	(beyond	the	multiple	article	“versions”),	requiring	manual	screening		

• Retrieving	different	results	with	Advanced	and	Basic	searches	

• No	designation	of	the	format	of	items	(e.g.	conference	papers)	

• Minimal	sort	options	for	results	

• Basic	Boolean	operators	only7		

• Illogical	interpretation	of	Boolean	operators:	esophagus	OR	oesophagus	and	oesophagus	OR	
esophagus	return	different	numbers	of	results	(Boeker,	Vach,	and	Motschall	2013)	

• Non-disclosure	of	the	algorithm	by	which	search	results	are	sorted.	

Additionally,	one	study	reported	experiencing	an	automated	block	to	the	researcher’s	IP	address	

after	the	export	of	approximately	180	citations	or	180	individual	searches	(Haddaway	et	al.	2015,	

14).	Furthermore,	the	Research	Excellence	Framework	was	unable	to	use	Google	Scholar	to	assess	

the	quality	of	research	in	UK	higher	education	institutions,	because	of	researchers’	inability	to	

agree	with	Google	on	a	“suitable	process	for	bulk	access	to	their	citation	information,	due	to	

arrangements	that	Google	Scholar	have	in	place	with	publishers”	(Research	Excellence	Framework	

2013,	1562).	Such	barriers	can	limit	what	can	be	studied	and	also	cost	researchers	significant	time	

in	terms	of	downloading	(Prins	et	al.	2016)	and	cleaning	citations	(Levay	et	al.	2016).		

Despite	these	hurdles,	research	activity	analyzing	the	coverage	of	Google	Scholar	has	continued	in	

the	past	two	years,	often	building	off	previous	studies.	This	section	will	first	discuss	Google	

Scholar’s	size	and	ranking,	followed	by	its	coverage	of	articles	and	citations,	then	its	coverage	of	

books,	grey	literature,	and	open	access	and	institutional	repositories.		

Google	Scholar	Size	and	Ranking	

In	a	2014	study,	Khabsa	and	Giles	estimated	there	were	at	least	114	million	English-language	

scholarly	documents	on	the	Web,	of	which	Google	Scholar	had	“nearly	100	million.”	Another	study	

by	Orduna-Malea,	Ayllón,	Martín-Martín,	and	López-Cózar	(2015)	estimated	that	the	total	number	

																																																													
7	E.g.,	no	nesting	of	logical	subexpressions	deeper	than	one	level	(Boeker,	Vach,	and	Motschall	2013)	and	no	

truncation	operators.	
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of	documents	indexed	by	Google	Scholar,	without	any	language	restriction,	was	between	160	and	

165	million.	By	comparison,	in	2016	the	author’s	discovery	tool	contained	about	168	million	items	

in	academic	journals,	conference	materials,	dissertations,	and	reviews.8	Google	Scholar’s	presence	

in	the	information	marketplace	has	influenced	vendors	to	increase	the	discoverability	of	their	

content,	including	pushing	for	the	display	of	abstracts	and/or	the	first	page	of	articles	(Levy	2014).	

ProQuest	and	Gale	indexes	were	added	to	Google	Scholar	in	2015	(Quint	2016).	Martín-Martín	et	

al.	(2016b)	noted	that	Google	Scholar’s	agreements	with	big	publishers	come	at	a	price:	“the	

impossibility	of	offering	an	API,”	which	would	support	bibliometricians’	research	(54).	

Google	Scholar’s	results	ranking	“aims	to	rank	documents	the	way	researchers	do,	weighing	the	

full	text	of	each	document,	where	it	was	published,	who	it	was	written	by,	as	well	as	how	often	and	

how	recently	it	has	been	cited	in	other	scholarly	literature.”9	Martín-Martín	and	his	colleagues	

(2017,	159)	conducted	a	large,	longitudinal	study	of	null	query	results	in	Google	Scholar	and	found	

a	strong	correlation	between	result	list	ranking	and	times	cited.	The	influence	of	citations	is	so	

strong	that	when	the	researchers	performed	the	same	search	process	four	months	later,	14.7%	of	

documents	were	missing	in	the	second	sample,	causing	them	to	conclude	even	a	change	of	one	or	

two	citations	could	lead	to	a	document	being	excluded	or	included	from	the	top	1,000	results	

(157).	Using	citation	counts	as	a	major	part	of	the	ranking	algorithm	has	been	hypothesized	to	

produce	the	“Matthew	Effect,”	where	“work	that	is	already	influential	becomes	even	more	widely	

known	by	virtue	of	being	the	first	hit	from	a	Google	Scholar	search,	whereas	possibly	meritorious	

but	obscure	academic	work	is	buried	at	the	bottom”	(Antell	et	al.	2013,	281).		

Google	Scholar	has	been	shown	to	heavily	bias	its	ranking	toward	English-language	publications	

even	when	there	are	highly	cited	non-English	publications	in	the	result	set,	although	selection	of	

interface	language	may	influence	the	ranking.	Martin-Martin	and	his	colleagues	noted	that	Google	

Scholar	seems	to	use	the	domain	of	the	document’s	hosting	web	site	as	a	proxy	for	language,	

meaning	that	“some	documents	written	in	English	but	with	their	primary	version	hosted	in	non-

Anglophone	countries’	web	domains	do	appear	in	lower	positions	in	spite	of	receiving	a	large	

number	of	citations”	(Martin-Martin	et	al.	2017,	161).	This	effect	is	shown	dramatically	in	Figure	3	

of	their	paper.		

Google	Scholar	Coverage:	Articles	and	Citations	

The	coverage	of	articles,	journals,	and	citations	by	Google	Scholar	has	been	commonly	examined	

by	using	brute	force	methods	to	retrieve	a	sample	of	items	from	Google	Scholar	and	possibly	one	

or	more	of	its	competitors.	(Studies	discussed	in	this	section	are	listed	in	Table	1).	The	goal	is	

usually	to	determine	how	well	Google	Scholar’s	database	compares	to	traditional	research	

databases,	usually	in	a	specific	field.	Core	methodology	involves	importing	citations	into	software	

such	as	Publish	or	Perish	(Harzing	2016a),	cleaning	the	data,	then	performing	statistical	tests,	

																																																													
8	The	discovery	tool	does	not	contain	all	available	metadata	but	has	been	carefully	vetted	(Fagan	and	Gaines	2016).	
9	https://www.google.com/intl/en/scholar/about.html	 
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expert	review,	or	both.	Haddaway	(2015)	and	Moed	et	al.	(2016)	have	written	articles	specifically	

discussing	methodological	aspects.		

Recent	studies	repeatedly	find	that	Google	Scholar’s	coverage	meets	or	exceeds	that	of	other	

search	tools,	no	matter	what	is	identified	by	target	samples,	including	journals,	articles,	and	

citations	(Karlsson	2014;	Harzing	2014;	Harzing	2016b;	Harzing	and	Alakangas	2016b;	Moed,	Bar-

Ilan,	and	Halevi	2016;	Prins	et	al.	2016;	Wildgaard	2015;	Ciccone	and	Vickery	2015).	In	only	three	

studies	did	Google	Scholar	find	fewer	items,	and	the	meaningful	difference	was	minimal.10		

Science	disciplines	were	the	most	studied	in	Google	Scholar,	including	agriculture,	astronomy,	

chemistry,	computer	science,	ecology,	environmental	science,	fisheries,	geosciences,	mathematics,	

medicine,	molecular	biology,	oceanography,	physics,	and	public	health.	Social	sciences	studied	

include	education	(Prins	et	al.	2016),	economics	(Harzing	2014),	geography	(Ştirbu	et	al.	2015,	

322-329),	information	science	(Winter,	Zadpoor,	and	Dodou	2014;	Harzing	2016b),	and	

psychology	(Pitol	and	De	Groote	2014).	Studies	related	to	the	arts	or	humanities	2014-2016	

included	an	analysis	of	open	access	journals	in	music	(Testa	2016)	and	a	comparison	between	

Google	Scholar	and	Web	of	Science	for	research	evaluation	within	education,	pedagogical	sciences,	

and	anthropology11	(Prins	et	al.	2016).	Wildgaard	(2015)	and	Bornmann	et	al.	(2016)	included	

samples	of	humanities	scholars	as	part	of	bibliometric	studies,	but	did	not	discuss	disciplinary	

aspects	related	to	coverage.	Prior	to	2014,	the	only	study	found	related	to	the	arts	and	humanities	

compared	Google	Scholar	with	Historical	Abstracts	(Kirkwood	Jr.	and	Kirkwood	2011).		

Google	Scholar’s	coverage	has	been	growing	over	time	(Meier	and	Conkling	2008;	Harzing	2014;	

Winter,	Zadpoor,	and	Dodou	2014;	Bartol	and	Mackiewicz-Talarczyk	2015,	531;	Orduña-Malea	

and	Delgado	López-Cózar	2014)	with	recent	increases	in	older	articles	(Winter,	Zadpoor,	and	

Dodou	2014;	Harzing	and	Alakangas	2016b),	leading	some	to	question	whether	this	supports	the	

documented	trend	of	increased	citation	of	older	literature	(Martín-Martín	et	al.	2016c;	Varshney	

2012).	Winter	et	al.	noted	that	in	2005	Web	of	Science	yielded	more	citations	than	Google	Scholar	

for	about	two-thirds	of	their	sample,	but	for	the	same	sample	in	2013,	Google	Scholar	found	more	

citations	than	Web	of	Science,	with	only	6.8%	of	citations	not	retrieved	by	Google	Scholar	(Winter,	

Zadpoor,	and	Dodou	2014,	1560).	The	unique	citations	of	Web	of	Science	were	“typically	

documents	before	the	digital	age	and	conference	proceedings	not	available	online”	(Winter,	

Zadpoor,	and	Dodou	2014,	1560).	Harzing	and	Alakangas’s	(2016b)	large-scale	longitudinal	

comparison	of	Google	Scholar,	Scopus,	and	Web	of	Science	suggested	that	Google	Scholar’s	

retroactive	expansion	has	stabilized	and	now	all	three	databases	are	growing	at	similar	rates.		

																																																													
10	For	example,	Bramer,	Giustini,	and	Kramer	(2016a)	found	slightly	more	of	their	4,795	references	from	systematic	

reviews	in	Embase	(97.5%)	than	in	Google	Scholar	(97.2%).	In	Testa	(2016),	the	music	database	RILM	indexed	two	

more	of	the	84	OA	journals	than	Google	Scholar	(which	indexed	at	least	one	article	from	93%	of	the	journals).	Finally,	

in	a	study	using	citations	to	the	most-cited	article	of	all	time	as	a	sample,	Web	of	Science	found	more	citations	than	did	

Google	Scholar	(Winter,	Zadpoor,	and	Dodou	2014).		
11	Prins	et	al.	classified	anthropology	as	part	of	the	humanities.  
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Google	Scholar	also	seems	to	cover	both	the	oldest	and	the	most	recent	publications.	Unlike	

traditional	abstracts	and	indexes,	Google	Scholar	is	not	limited	by	starting	year,	so	as	publishers	

post	tables	of	contents	of	their	earliest	journals	online,	Google	Scholar	discovers	those	sources	

(Antell	et	al.	2013,	281).	Trapp	(2016)	reported	the	number	of	citations	to	a	highly-cited	physics	

paper	after	the	first	11	days	of	publication	to	be	67	in	Web	of	Science,	72	in	Scopus,	and	462	in	

Google	Scholar	(Trapp	2016,	4).	In	a	study	of	800	citations	to	Nobelists	in	multiple	fields,	Harzing	

found	that	“Google	Scholar	could	effectively	be	9–12	months	ahead	of	Web	of	Science	in	terms	of	

publication	and	citation	coverage”	(2013,	1073).	

An	increasing	proportion	of	journal	articles	in	Google	Scholar	are	freely	available	in	full	text.	A	

large-scale,	longitudinal	study	of	highly-cited	articles	1950-2013	found	40%	of	article	citations	in	

the	sample	were	freely	available	in	full	text	(Martín-Martín	et	al.	2014).	Another	large-sample	

study	found	61%	of	articles	in	their	sample	from	2004–2014	could	be	freely	accessed	(Jamali	and	

Nabavi	2015).	In	both	studies,	nih.gov	and	ResearchGate	were	the	top	two	full-text	providers.	

Google	Scholar’s	coverage	of	major	publisher	content	varies;	having	some	coverage	of	a	publisher	

does	not	imply	all	articles	or	journals	from	that	publisher	are	covered.	In	a	sample	of	222	citations	

compared	across	Google	Scholar,	Scopus,	and	Web	of	Science,	Google	Scholar	contained	all	of	the	

Springer	titles,	as	many	Elsevier	titles	as	Scopus,	and	the	most	articles	by	Wolters	Kluwer	and	John	

Wiley.	However,	among	the	three	databases,	Google	Scholar	contained	the	fewest	articles	by	BMJ	
and	Nature	(Rothfus	et	al.	2016).		
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Study	 Sample	 Results	
(Bartol	and	
Mackiewicz-
Talarczyk	2015)	

Documents	retrieved	in	
response	to	searches	on	
crops	and	fibers	in	article	
titles,	1994-2013	
(samples	varied	by	crop)	

Google	Scholar	returned	more	documents	retrieved	for	each	crop.	For	example,	“hemp”	
retrieved	644	results	in	Google	Scholar,	493	in	Scopus,	and	318	in	Web	of	Science;	Google	
Scholar	demonstrated	higher	yearly	growth	of	records	over	time.		

(Bramer,	Giustini,	
and	Kramer	
2016b)	

References	from	a	pool	of	
systematic	reviewer	
searches	in	medicine	
(n=4795)	

Google	found	97.2%,	Embase,	97.5%,	MEDLINE	92.3%	of	all	references;	When	using	search	
strategies,	Embase	retrieved	81.6%,	MEDLINE	72.6%,	and	Google	Scholar	72.8%.	

(Ciccone	and	
Vickery	2015)	

Based	on	183	user	
searches	randomly	
selected	from	NCSU	
Libraries’	2013	Summon	
search	logs	(n=137)	

No	significant	difference	between	the	performance	of	Google	Scholar,	Summon,	and	EDS	for	
known-item	searches;	“Google	Scholar	outperformed	both	discovery	services	for	topical	
searches.”	

(Harzing	2014)	 Publications	and	citation	
metrics	for	20	Nobelists	
in	chemistry,	economics,	
medicine,	physics,	2012-
2013	(samples	varied)	

Google	Scholar	coverage	is	now	“increasing	at	a	stable	rate”	and	provides	“comprehensive	
coverage	across	a	wide	set	of	disciplines	for	articles	published	in	the	last	four	decades”	
(575).	

(Harzing	2016b)	 Citations	from	one	
researcher	(n=126)	

Microsoft	Academic	found	all	books	and	journal	articles	covered	by	Google	Scholar;	Google	
Scholar	found	35	additional	publications	including	book	chapters,	white	papers,	and	
conference	papers.	

(Harzing	and	
Alakangas	2016a)	

Samples	from	(Harzing	
and	Alakangas	2016b,	
802)	(samples	varied	by	
faculty)	

Google	Scholar	provided	higher	“true”	citation	counts	than	Microsoft	Academic	but	Microsoft	
Academic	“estimated”	citation	counts	were	12%	higher	than	Google	Scholar	for	life	sciences	
and	equivalent	for	the	sciences.		
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(Harzing	and	
Alakangas	2016b)	

Citations	of	the	works	of	
145	faculty	among	37	
scholarly	disciplines	at	
the	University	of	
Melbourne	(samples	
varied	by	faculty)	

For	the	top	faculty	member,	Google	Scholar	had	519	total	papers	(compared	with	309	in	
both	Web	of	Science	and	Scopus);	Google	Scholar	had	16,507	citations	(compared	with	
11,287	in	Web	of	Science	and	11,740	in	Scopus).		

(Hilbert	et	al.	
2015)	

Documents	published	by	
76	information	scientists	
in	German-speaking	
countries	(n=1,017)	

Google	Scholar	covered	63%,	Scopus,	31%,	BibSonomy,	24%,	Mendeley,	19%,	Web	of	
Science,	15%,	CiteULike,	8%.	

(Jamali	and	Nabavi	
2015)	

Items	published	between	
2004	and	2014	(n=8,310)	

61%	of	articles	were	freely	available;	of	these,	81%	were	publisher	versions	and	14%	were	
pre-prints;	ResearchGate	was	the	top	full-text	source	netting	10.5%	of	full-text	sources,	
followed	by	ncbi.nlm.nih.gov	(6.5%).		

(Karlsson	2014)	 Journals	from	ten	
different	fields	(n=30)	

Google	Scholar	retrieved	documents	from	all	the	selected	journals;	Summon	only	retrieved	
documents	from	14	out	of	30	journals.	

(Lee	et	al.	2015)	 Journal	articles	housed	in	
Florida	State	University’s	
institutional	repository	
(n=170)	

Metadata	found	in	Google	for	46%	of	items	and	in	Google	Scholar	for	75%	of	items;	Google	
Scholar	found	78%	of	available	full	text.	Google	Scholar	found	full	text	for	six	items	with	no	
full	text	in	the	IR.	

(Martín-Martín	et	
al.	2014)	

Items	highly	cited	by	
Google	Scholar	
(n=64,000)	

40%	could	be	freely	accessed	using	Google	Scholar;	Nih.gov	and	ResearchGate	were	the	top	
two	full-text	providers.		

(Moed,	Bar-Ilan,	
and	Halevi	2016)	

Citations	to	36	highly	
cited	articles	in	12	
scientific-scholarly	
English-language	journals	
(n=about	7,000)		

47%	of	sources	were	in	both	Google	Scholar	and	Scopus;	47%	of	sources	were	in	Google	
Scholar	only;	6%	of	sources	were	in	Scopus	only;	Of	the	unique	Google	Scholar	citations,	
sources	were	most	often	from	Google	Books,	Springer,	SSRN,	ResearchGate,	ACM	Digital	
Library,	Arxiv,	and	ACLweb.org.		
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(Prins	et	al.	2016)	 Article	citations	in	the	
field	of	education	and	
pedagogies,	and	citations	
to	328	articles	in	
anthropology	(n=774)	

Google	Scholar	found	22,887	citations	in	Education	&	Pedagogical	Science	compared	to	Web	
of	Science’s	8,870,	and	8,092	in	Anthropology	compared	with	Web	of	Science’s	1,097.		

(Ştirbu	et	al.	2015)	 Compared	#	of	citations	
resulting	from	two	
geographical	topic	
searches	(samples	varied)	

Google	Scholar	found	2,732	geographical	references	whereas	Web	of	Science	found	only	275,	
GeoRef	97,	and	FRANCIS	45.	For	sedimentation,	Google	Scholar	found	1,855	geographical	
references	compared	to	Web	of	Science’s	606,	GeoRef’s	1,265,	and	FRANCIS’s	33;	Google	
Scholar	overlapped	Web	of	Science	by	67%	and	82%	for	the	two	searches,	and	GeoRef	by	
57%	and	62%	

(Testa	2016)	 Open	access	journals	in	
music	(n=84)	

Google	Scholar	indexed	at	least	one	article	from	93%	of	OA	journals.	RILM	indexed	two	
additional	journals.	

(Wildgaard	
2015)	

Publications	from	
researchers	in	
astronomy,	
environmental	science,	
philosophy	and	public	
health	(n=512)	

Publication	count	from	Web	of	Science	was	2-4	times	lower	for	all	disciplines	than	
Google	Scholar;	Citation	count	was	up	to	13	times	lower	in	Web	of	Science	than	in	
Google	Scholar.	

(Winter,	
Zadpoor,	and	
Dodou	2014)	

Growth	of	citations	to	2	
classic	articles	(1995-
2013)	and	56	science	
and	social	science	
articles	in	Google	
Scholar,	2005-2013	
(samples	varied)	

Total	citation	counts	21%	higher	in	Web	of	Science	than	Google	Scholar	for	Lowry	
(1951)	but	Google	Scholar	17%	higher	than	Web	of	Science	for	Garfield	(1955)	and	
102%	higher	for	the	56	research	articles;	Google	Scholar	showed	a	significant	
retroactive	expansion	to	all	articles	compared	to	negligible	retroactive	growth	in	
Web	of	Science.	

	
Table	1.	Studies	investigating	Google	Scholar’s	coverage	of	journal	articles	and	citations,	2014-2016.	
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Google	Scholar	Coverage:	Books	

Many	studies	mentioned	that	books,	including	Google	Books,	are	sometimes	included	in	Google	
Scholar	results.	Jamali	and	Nabavi	(2015)	found	13%	of	their	sample	of	8,310	citations	from	
Google	Scholar	were	books,	while	Martín-Martín	et	al.	(2014)	had	found	that	18%	of	their	sample	
of	64,000	citations	from	Google	Scholar	were	books.	Within	the	field	of	anthropology,	Prins	(2016)	
found	books	to	generate	the	most	citation	impact	in	Google	Scholar	(41%	of	books	in	their	sample	
were	cited	in	Google	Scholar)	compared	to	articles	(21%	of	articles	were	cited	in	Google	Scholar).	
In	education,	31%	of	articles	and	25%	of	books	were	cited	by	Google	Scholar	(3).	Abrizah	and	
Thelwall	found	only	37%	of	their	sample	of	1,357	arts,	humanities,	and	social	sciences	books	from	
the	five	main	university	presses	in	Malaysia	had	been	cited	in	Google	Scholar	(23%	of	the	books	
had	been	cited	in	Google	Books)	(Abrizah	and	Thelwall	2014,	2502).	The	overlap	was	small:	15%	
had	impact	in	both	Google	Scholar	and	Google	Books.	The	authors	concluded	that	due	to	the	low	
overlap	between	Google	Scholar	and	Google	Books,	searching	both	engines	is	required	to	find	the	
most	citations	to	academic	books.	English	books	were	significantly	more	likely	to	be	cited	in	
Google	Scholar	(48%	vs.	32%),	as	were	edited	books	(53%	vs.	36%).	They	surmised	edited	books’	
citation	advantage	was	due	to	the	use	of	book	chapters	in	social	sciences.	They	found	arts	and	
humanities	books	more	likely	to	be	cited	in	Google	Scholar	than	social	sciences	books	(40%	vs.	
34%)	(Abrizah	and	Thelwall	2014,	2503).		

Google	Scholar	Coverage:	Grey	Literature	

Grey	literature	refers	to	documents	not	published	commercially,	including	theses,	reports,	
conference	papers,	government	information,	and	poster	sessions.	Haddaway	et	al.	(2015)	was	the	
only	empirical	study	found	focused	on	grey	literature.	They	discovered	that	between	8%	and	39%	
of	full-text	search	results	from	Google	Scholar	were	grey	literature,	with	the	greatest	
concentration	of	citations	from	grey	literature	on	page	80	of	results	for	full-text	searches	and	page	
35	for	title	searches.	They	concluded	“the	high	proportion	of	grey	literature	that	is	missed	by	
Google	Scholar	means	it	is	not	a	viable	alternative	to	hand	searching	for	grey	literature	as	a	stand-
alone	tool”	(2015,	14).	For	one	of	the	systematic	reviews	in	their	sample,	none	of	the	84	grey	
literature	articles	cited	were	found	within	the	exported	Google	Scholar	search	results.	The	only	
other	investigation	of	grey	literature	found	was	Bonato	(2016),	who	after	conducting	a	very	
limited	number	of	searches	on	one	specific	topic	and	a	search	for	a	known	item,	concluded	Google	
Scholar	to	be	“deficient.”	In	conclusion,	despite	much	offhand	praise	for	Google	Scholar’s	grey	
literature	coverage	(Erb	and	Sica	2015;	Antell	et	al.	2013),	the	topic	has	been	little	studied	and	
when	it	has,	grey	literature	results	have	not	been	prominent.		

Google	Scholar	Coverage:	Open	Access	and	Institutional	Repository	Content	

Erb	and	Sica	touted	Google	Scholar’s	access	to	“free	content	that	might	not	be	available	through	a	
library’s	subscription	services,”	including	open	access	journals	and	institutional	repository	
coverage	(2015,	48).	Recent	research	has	dug	deeper	into	both	these	content	areas.		
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In	general,	OA	articles	have	been	shown	to	net	more	citations	than	non-OA	articles,	as	Koler-Povh,	
Južnic,	and	Turk	(2014)	showed	within	the	field	of	civil	engineering.	Across	their	sample	of	2,026	
scholarly	articles	in	14	journals,	all	indexed	in	Web	of	Science,	Scopus,	and	Google	Scholar,	OA	
articles	received	an	average	of	43	citations	while	non-OA	articles	were	cited	29	times	(1039).	
Google	Scholar	did	a	better	job	discovering	those	citations;	in	Google	Scholar	the	median	of	
citations	of	OA	articles	was	always	higher	than	that	for	non-OA	articles,	wheras	this	was	true	in	
Web	of	Science	for	only	10	of	the	14	journals	and	in	Scopus	for	11	of	the	14	journals	(1040).	
Similarly,	Chen	(2014)	found	Google	Scholar	to	index	far	more	OA	journals	than	Scopus	and	Web	
of	Science,	especially	“gold	OA.”12	Google	Scholar’s	advantage	should	not	be	assumed	across	all	
disciplines,	however;	Testa	(2016)	found	both	Google	Scholar	and	RILM	to	provide	good	coverage	
of	OA	journals	in	music,	with	Google	Scholar	indexing	at	least	one	article	from	93%	of	the	84	OA	
journals	in	the	sample.	But	the	bibliographic	database	RILM	indexed	two	more	OA	journals	than	
Google	Scholar.		

Google	Scholar	indexing	of	repositories	may	be	critical	for	success,	but	results	vary	by	IR	platform	
and	whether	the	IR	metadata	has	been	structured	according	to	Google’s	guidelines.	In	a	random	
sample	from	Shodhganga,	India’s	central	ETD	database,	Weideman	(2015)	found	not	one	article	
had	been	indexed	in	full	text	by	Google	Scholar,	although	in	many	cases	the	metadata	was	indexed,	
leading	the	author	to	identify	needed	changes	to	the	way	Shodhganga	stores	ETDs.13	Likewise,	
Chen	(2014)	found	that	neither	Google	Scholar	nor	Google	appears	to	index	Baidu	Wenku,	a	major	
full-text	archive	and	social	networking	site	in	China	similar	to	ResearchGate,	and	Orduña-Malea	
and	López-Cózar	(2015)	found	that	Latin	American	repositories	are	not	very	visible	in	Google	or	
Google	Scholar	due	to	limitations	of	the	description	schemas	chosen	as	well	as	search	engine	
reliability.	In	Yang’s	(2016)	study	of	Texas	Tech’s	DSpace	IR,	Google	was	the	only	search	engine	
that	indexed,	discovered,	or	linked	to	PDF	files	supplemented	with	metadata;	Google	Scholar	did	
not	discover	or	provide	links	to	the	IR’s	PDF	files,	and	was	less	successful	at	discovering	metadata.	

When	Google	Scholar	is	able	to	index	IR	content,	it	may	be	responsible	for	significant	traffic.	In	a	
study	of	four	major	U.S.	universities’	institutional	repositories	(three	DSpace,	one	CONTENTdm)	
involving	a	dataset	of	57,087	unique	URLs	and	413,786	records,	researchers	found	that	48%–66%	
of	referrals	came	from	Google	Scholar	(Obrien	et	al.	2016,	870).	The	importance	of	Google	Scholar	
in	contrast	to	Google	was	noted	by	Lee	et	al.	(2015),	who	conducted	title	searches	on	170	journal	
articles	housed	in	Florida	State	University’s	institutional	repository	(using	bePress’s	Digital	
Commons	platform),	100	of	which	existed	in	full	text	in	the	IR.	Links	to	the	IR	were	found	in	
Google	results	for	45.9%	of	the	170	items,	and	in	Google	Scholar	for	74.7%	of	the	170	items.	
Furthermore,	Google	Scholar	linked	to	the	full	text	for	78%	of	the	100	cases	where	full	text	was	
available,	and	even	provided	links	to	freely	available	full	text	for	six	items	that	did	not	have	full	

																																																													
12	OA	articles	on	publisher	web	sites,	whether	the	journal	itself	is	OA	or	not	(Chen	2014)	
13	Most	notably,	the	need	to	store	thesis	documents	as	one	PDF	file	instead	of	divided	into	multiple,	separate	files,	to	
create	HTML	landing	pages	as	per	Google’s	recommendations,	and	to	submit	the	addresses	of	these	pages	to	Google	
Scholar. 
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text	in	the	IR.	However,	the	researchers	also	noted	“relying	on	either	Google	or	Google	Scholar	
individually	cannot	ensure	full	access	to	scholarly	works	housed	in	OA	IRs.”	In	their	study,	among	
the	104	fully	open	access	items	there	was	an	overlap	in	results	of	only	57.5%;	Google	provided	
links	to	20	items	not	found	with	Google	Scholar,	and	Google	Scholar	provided	links	to	25	items	not	
found	with	Google	(Lee	et	al.	2015,	15).		

Google	Scholar	results	note	the	number	of	“versions”	available	for	each	item.	In	a	study	of	982	
science	article	citations	(including	both	OA	and	non-OA)	in	IRs,	Pitol	and	DeGroote	found	56%	of	
citations	had	between	four	and	nine	Google	Scholar	versions	(2014,	603)	Almost	90%	of	the	
citations	shown	were	the	publisher	version,	but	of	these,	only	14.3%	were	freely	available	in	full	
text	on	the	publisher	web	site.	Meanwhile,	70%	percent	of	the	items	had	at	least	one	free	full-text	
version	available	through	a	“hidden”	Google	Scholar	version.	The	author’s	experience	in	retrieving	
full	text	for	this	review	indicates	this	issue	still	exists,	but	research	would	be	needed	to	formulate	
reliable	recommendations	for	users.	

Use	and	utility	of	Google	Scholar	as	part	of	the	research	process		

Studies	were	found	concerning	Google	Scholar’s	popularity	with	users	and	their	reasons	for	
preferring	it	(or	not)	over	other	tools.	Another	group	of	studies	examined	issues	related	to	the	
utility	of	Google	Scholar	for	research	processes,	including	issues	related	to	messy	metadata.	
Finally,	a	cluster	of	articles	focused	specifically	on	using	Google	Scholar	for	systematic	reviews.		

Popularity	and	User	Preferences		

Several	studies	have	shown	Google	Scholar	to	be	well-known	to	scholarly	communities.	A	survey	
of	3,500	scholars	from	95	countries	found	that	over	60%	of	3,500	scientists	and	engineers	and	
over	70%	of	respondents	in	the	social	sciences,	arts,	and	humanities	were	aware	of	Google	Scholar	
and	used	it	regularly	(Van	Noorden	2014).	In	a	large-scale	journal-reader	survey,	Inger	and	
Gardner	(2016)	found	that	among	academic	researchers	in	high-income	areas,	academic	search	
engines	surpassed	abstracts	and	indexes	as	a	starting	place	for	research	(2016,	85,	Figure	4).	In	
low-income	areas,	Google	use	exceeded	Google	Scholar	use	for	academic	research.	Major	library	
link	resolver	software	offers	reports	of	full-text	requests	broken	down	by	referrer.	Inger	and	
Gardner	(2016)	showed	a	large	variance	across	subjects	for	whether	people	prefer	Google	or	
Google	Scholar:	“People	in	the	social	sciences,	education,	law,	and	business	use	Google	Scholar	
more	to	find	journal	articles.	However,	people	working	in	the	humanities	and	religion	and	
theology	prefer	to	use	Google”	(88).	Humanities	scholar	use	of	Google	over	Google	Scholar	was	
also	found	by	Kemman	et	al.	(2013);	Google,	Google	Images,	Google	Scholar,	and	YouTube	were	
used	more	than	JSTOR	or	other	library	databases,	even	though	humanities	scholars’	trust	in	
Google	and	Google	Scholar	was	lower.		

User	research	since	2014	concerning	Google	Scholar	has	focused	on	graduate	students.	Results	
suggest	Scholar	is	used	regularly	but	the	tool	is	only	partially	sufficient.	In	their	study	of	20	
engineering	masters’	students’	use	of	abstracts	and	indexes,	Johnson	and	Simonsen	(2015)	found	
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that	half	their	sample	(n=20)	had	used	Google	Scholar	the	last	time	they	located	an	article	using	
specific	search	terms	or	criteria.	Google	was	the	second	most-used	source	at	20%,	followed	by	
abstracting	and	indexing	services	(15%).	

Graduate	students	describe	Google	Scholar	with	nuance	and	refer	to	it	as	a	specific	part	of	their	
process.	In	Bøyum	and	Aabø’s	(2015)	interviews	with	eight	PhD	business	students	and	Wu	and	
Chen’s	(2014,	381)	interviews	with	32	graduate	students	drawn	from	multiple	academic	
disciplines,	the	majority	described	using	library	databases	and	Google	Scholar	for	different	
purposes	depending	on	the	context.	Graduate	students	in	both	studies	were	well	aware	of	Google	
Scholar’s	use	for	citation	searching.	Bøyum	and	Aabø’s	(2015)	subjects	described	library	
resources	as	more	“academically	robust”	than	Google	or	Google	Scholar.	Wu	and	Chen’s	(2014)	
interviewees	praised	Google	Scholar	for	its	wider	coverage	and	convenience,	but	lamented	the	
uncertain	quality,	sometimes	inaccessible	full	text,	too	many	results,	lack	of	sorting	function	
(document	type	or	date),	finding	documents	from	different	disciplines,	and	duplicate	citations.	
Google	Scholar	was	seen	by	their	subjects	as	useful	during	early	stages	of	information	seeking.	In	
contrast	to	general	assumptions,	more	than	half	the	students	(Wu	and	Chen	2014,	381)	
interviewed	reported	browsing	more	than	3	pages’	worth	of	Google	Scholar	results.	About	half	of	
interviewees	reported	looking	at	cited	documents	to	find	more,	however	students	had	mixed	
opinions	about	whether	the	citing	documents	turned	out	to	be	relevant.		

Google	Scholar’s	“My	Library”	feature,	introduced	in	2013,	now	competes	with	other	bibliographic	
citation	management	software.	In	a	survey	of	344	(mostly	graduate)	students,	Conrad,	Leonard,	
and	Somerville	found	Google	Scholar	was	the	most-used	(47%)	followed	by	EndNote	(37%),	and	
Zotero	(19%)	(2015,	572).	Follow-up	interviews	with	13	of	the	students	revealed	that	a	few	
students	used	multiple	tools,	for	example	one	participant	noted	he/she	used	“EndNote	for	sharing	
data	with	lab	partners	and	others	“across	the	community”;	Mendeley	for	her	own	personal	thesis	
work,	where	she	needs	to	“build	a	whole	body	of	literature”;	and	Google	Scholar	Citations	for	
“quick	reference	lists	that	I	may	not	need	for	a	second	or	third	time.”		

Messy	Metadata	

Many	studies	have	suggested	Google	Scholar’s	metadata	is	“messy.”	Although	none	in	the	period	of	
study	examined	this	phenomenon	in	conjunction	with	relative	user	performance,	the	issues	found	
could	affect	scholarship.	A	2016	study	itemized	the	most	common	mistakes	in	Google	Scholar	
resulting	from	its	extraction	process:	1)	incorrect	title	identification;	2)	missing	or	incorrectly	
assigned	authors;	3)	book	reviews	indexed	as	books;	4)	failing	to	group	versions	of	the	same	
document,	which	inflates	citation	counts;	5)	grouping	different	editions	of	books,	which	deflates	
citation	counts;	6)	attributing	citations	to	documents	that	did	not	cite	them,	or	missing	citations	
that	did;	and	7)	duplicate	author	profiles	(Martín-Martín	et	al.	2016b).	The	authors	concluded	that	
“in	an	academic	big	data	environment,	these	errors	(which	we	deem	affect	less	than	10%	of	the	
records	in	the	database)	are	of	no	great	consequence,	and	do	not	affect	the	core	system	
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performance	significantly”	(54).	Two	of	these	issues	have	been	studied	specifically:	duplicate	
citations	and	missing	publication	dates.		

The	rate	of	duplicate	citations	in	Google	Scholar	has	ranged	upwards	of	2.93%	(Haddaway	et	al.	
2015)	and	5%	(Winter,	Zadpoor,	and	Dodou	2014,	1562),	which	can	be	compared	to	a	.05%	
duplicate	citation	rate	in	Web	of	Science	(Haddaway	et	al.	2015,	13).	Haddaway	found	the	main	
reasons	for	duplication	include	“typographical	errors,	including	punctuation	and	formatting	
differences;	capitalization	differences	(Google	Scholar	only),	incomplete	titles,	and	the	fact	that	
Google	Scholar	scans	citations	within	reference	lists	and	may	include	those	as	well	as	the	citing	
article”	(2015,	13).		

The	issue	of	missing	publication	dates	varies	greatly	across	samples.	Dates	were	found	to	be	
missing	9%	of	the	time	in	Winter	et	al.’s	study,	although	it	varied	by	publication	type:	4%	of	
journals,	15%	of	theses,	and	41%	of	the	unknown	document	types”	(Winter,	Zadpoor,	and	Dodou	
2014,	1562).	However	Martin-Martin	et	al.	studied	a	sample	of	32,680	highly-cited	documents	and	
found	that	Web	of	Science	and	Google	Scholar	agreed	on	publication	dates	96.7%	of	the	time,	with	
an	idiosyncratically	large	proportion	of	those	mismatches	in	2012	and	2013	(2017,	159).		

Utility	for	Research	Processes	

Prior	to	2014,	studies	such	as	Asher,	Duke,	and	Wilson's	2012	evaluated	Google	Scholar’s	utility	as	
a	general	research	tool,	often	in	comparison	with	discovery	tools.	Since	2014,	the	only	such	study	
found	was	Namei	and	Young’s	comparison	of	Summon,	Google	Scholar,	and	Google	using	299	
known-item	queries.	They	found	Google	Scholar	and	Summon	returned	relevant	results	74%	of	
the	time;	Google	returned	relevant	results	91%	of	the	time.	For	“scholarly	formats,”	they	found	
Summon	returned	relevant	results	76%	of	the	time;	Google	79%;	and	Google	91%	(2015,	526-
527).		

The	remainder	of	studies	in	this	category	focused	specifically	on	systematic	reviews,	perhaps	
because	such	reviews	are	so	time-consuming.	Authors	develop	search	strategies	carefully,	execute	
them	in	multiple	databases,	and	document	their	search	methods	and	results	carefully.	Some	
prestigious	journals	are	beginning	to	require	similar	rigor	for	any	original	research	article,	not	just	
systematic	reviews	(Cals	and	Kotz	2016).	Information	provided	by	professional	organizations	
about	the	use	of	Google	Scholar	for	systematic	reviews	seems	inconsistent:	the	Cochrane	
Handbook	for	Systematic	Reviews	of	Interventions	lists	Google	Scholar	among	sources	for	searching,	
but	none	of	the	five	“highlighted	reviews”	on	the	Cochrane	web	site	at	the	time	of	this	article’s	
writing	used	Google	Scholar	in	their	methodologies.	The	UK	organization	National	Institute	for	
Health	and	Care	Excellence’s	manual	(National	Institute	for	Health	and	Care	Excellence	(NICE))	
only	mentions	Google	Scholar	in	an	appendix	of	search	sources	under	“Conference	Abstracts.”		

A	study	by	Gehanno	et	al.	(2013)	found	Google	Scholar	contained	100%	of	the	references	from	29	
systematic	reviews,	and	suggested	Google	Scholar	could	be	the	first	choice	for	systematic	reviews	
or	meta-analyses.	This	finding	prompted	a	slew	of	follow-up	studies	in	the	next	three	years.	An	
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immediate	response	by	Giustini	and	Boulos	(2013)	pointed	out	that	systematic	reviews	are	not	
performed	by	searching	for	article	titles	as	with	Gehanno	et	al.’s	method,	but	through	search	
strategies.	When	they	tried	to	replicate	a	systematic	review’s	topical	search	strategy	in	Google	
Scholar,	the	citations	were	not	easily	discovered.	In	addition	the	authors	were	not	able	to	find	all	
the	papers	from	a	given	systematic	review	even	by	title	searching.	Haddaway	et	al.	also	found	
imperfect	coverage:	for	one	of	the	seven	reviews	examined,	31.5%	of	citations	could	not	be	found	
(2015,	11).	Haddaway	also	noted	that	special	characters	and	fonts	(as	with	chemical	symbols)	can	
cause	poor	matching	when	such	characters	are	part	of	article	titles.	Recent	literature	concurs	that	
it	is	still	necessary	to	search	multiple	databases	when	conducting	a	systematic	review,	including	
abstracts	and	indexes,	no	matter	how	good	Google	Scholar’s	coverage	seems	to	be.	No	one	
database’s	coverage	is	complete,	including	Google	Scholar	(Thielen	et	al.	2016),	and	practical	
recall	of	Google	Scholar	is	exceptionally	low	due	to	the	1,000	result	limit,	yet	at	the	same	time,	
Google	Scholar’s	lack	of	precision	is	costly	in	terms	of	researchers’	time	(Bramer,	Giustini,	and	
Kramer	2016b;	Haddaway	et	al.	2015).	

The	challenges	limiting	study	of	Google	Scholar’s	coverage	also	bedevil	those	wishing	to	use	it	for	
reviews,	especially	the	1,000	result	retrieval	limit,	lack	of	batch	export,	and	lack	of	exported	
abstracts	(Levay	et	al.	2016).	Additionally,	Google	Scholar’s	changing	content,	unknown	algorithm	
and	updating	practices,	search	inconsistencies,	limited	Boolean	functions,	and	256-character	
query	limit	prevent	the	tool	from	accommodating	the	detailed,	reproducible	search	methodologies	
required	by	systematic	reviews	(Bonato	2016;	Haddaway	et	al.	2015;	Giustini	and	Boulos	2013).	
Bonato	noted	Google	Scholar	retrieved	different	results	with	Advanced	and	Basic	searches;	could	
not	determine	the	format	of	items	(e.g.	conference	papers);	and	found	other	inconsistent	results.14	
Bonato	also	lamented	the	lack	of	any	kind	of	document	type	limit.		

Despite	the	limitations	and	logistical	challenges,	practitioners	and	scholars	are	finding	solid	
reasons	for	including	academic	web	search	engines	as	part	of	most	systematic	review	
methodologies	(Cals	and	Kotz	2016).	Stansfield	et	al.	noted	that	“relevant	literature	for	low-	and	
middle-income	countries,	such	as	working	and	policy	papers,	is	often	not	included	in	databases,”	
and	that	Google	Scholar	finds	additional	journal	articles	and	grey	literature	not	indexed	in	
databases	(2016,	191).	For	eight	systematic	reviews	by	EPPI-Center,	“over	a	quarter	of	relevant	
citations	were	found	from	websites	and	internet	search	engines”	(Stansfield,	Dickson,	and	
Bangpan	2016,	2).		

Specific	tools	and	practices	have	been	recommended	when	using	search	engines	within	the	
context	of	systematic	reviews.	Software	is	available	to	record	search	strategies	and	results	
(Harzing	and	Alakangas	2016b;	Haddaway	2015).	Haddaway	suggests	the	use	of	snapshot	tools	
(Haddaway	2015)	to	record	the	first	1,000	Google	Scholar	records	rather	than	the	typical	
assessment	of	the	first	50	search	results	as	had	been	done	in	the	past:	“This	change	in	practice	

																																																													
14	Bonato	(2016)	found	zero	hits	for	conference	papers	when	limiting	by	year	2015-2016,	but	found	two	papers	
presented	at	a	2015	meeting.	
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could	significantly	improve	both	the	transparency	and	coverage	of	systematic	reviews,	especially	
with	respect	to	their	grey	literature	components.”	(Haddaway	et	al.	2015,	15).	Both	Haddaway	
(2015)	and	Cochrane	recommend	that	review	authors	print	or	save	locally	electronic	copies	of	the	
full	text	or	relevant	details	rather	than	bookmarking	web	sites,	“in	case	the	record	of	the	trial	is	
removed	or	altered	at	a	later	stage”	(Higgins	and	Green	2011).	New	methods	for	searching,	
downloading,	and	integrating	academic	search	engine	results	into	review	procedures	using	free	
software	to	increase	transparency,	repeatability,	and	efficiency	have	been	proposed	by	Haddaway	
and	his	colleagues	(2015).		

Google	Scholar	Citations	and	Metrics	

Google	Scholar	Citations	and	Metrics	are	not	academic	search	engines,	but	this	article	included	
them	because	these	products	are	interwoven	into	the	fabric	of	the	Google	Scholar	database.	Google	
Scholar	Citations,	launched	in	late	2011	(Martín-Martín	et	al.	2016b,	12)	groups	citations	by	
author,	while	Google	Metrics	(launch	date	uncertain)	provides	similar	data	for	articles	and	
journals.	Readers	interested	in	an	in-depth	literature	review	of	Google	Scholar	Citations	for	earlier	
years	(2005-2012)	are	directed	to	(Thelwall	and	Kousha	2015b).		

In	his	comprehensive	review	of	more	recent	literature	about	using	Google	Scholar	Citations	for	
citation	analysis,	Waltman	(2016)	described	several	themes.	Google	Scholar’s	coverage	of	many	
fields	is	significantly	broader	than	Web	of	Science	and	Scopus,	and	this	seems	to	be	continuing	to	
improve	over	time.	However	studies	regularly	report	Google	Scholar’s	inaccuracies,	content	gaps,	
phantom	data,	easily	manipulatable	citation	counts,	lack	of	transparency,	and	limitations	for	
empirical	bibliometric	studies.		

As	discussed	in	the	coverage	section,	Google	Scholar’s	citation	database	is	competitive	with	other	
major	databases	such	as	Web	of	Science	and	has	been	growing	dramatically	in	the	last	few	years	
(Winter,	Zadpoor,	and	Dodou	2014;	Harzing	and	Alakangas	2016b;	Harzing	2014)	but	has	recently	
stabilized	(Harzing	and	Alakangas	2016b).	More	and	more	studies	are	concluding	that	Google	
Scholar	will	report	more	comprehensive	information	about	citation	impact	than	Web	of	Science	or	
Scopus.	Across	a	sample	of	articles	from	many	years	of	one	science	journal,	Trapp	(2016)	found	
the	proportion	of	articles	with	zero	citations	was	37%	for	Web	of	Science,	29%	for	Scopus,	and	
19%	for	Google	Scholar.	Some	of	Google	Scholar’s	superiority	for	citation	analysis	in	the	social	
sciences	and	humanities	is	due	to	its	inclusion	of	book	content,	software,	and	additional	journals	
(Prins	et	al.	2016;	Bornmann	et	al.	2016).	Bornmann	et	al.	(2016)	noted	citations	to	all	ten	of	a	
research	institute’s	ten	books	published	in	2009	were	found	in	Google	Scholar,	whereas	Web	of	
Science	found	citations	for	only	two	books.	Furthermore	they	found	data	in	Google	Scholar	for	55	
of	the	total	of	71	of	the	institute’s	book	chapters.	For	the	four	conference	proceedings	they	could	
identify	in	Google	Scholar,	there	were	100	citations,	of	which	65	could	be	found	in	Google	Scholar.	
The	comparative	success	of	Google	Scholar	for	citation	impact	varies	by	discipline,	however:	
(Levay	et	al.	2016)	found	Web	of	Science	to	be	more	reliable	than	Google	Scholar,	quicker	for	
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downloading	results,	and	better	for	retrieving	100%	of	the	most	important	publications	in	public	
health.	

Despite	Google	Scholar’s	growth,	using	all	three	major	tools	(Scopus,	Web	of	Science,	and	Google	
Scholar)	still	seems	to	be	necessary	for	evaluating	researcher	productivity.	Rothfus	(2016)	
compared	Web	of	Science,	Scopus,	and	Google	Scholar	citation	counts	for	evaluating	the	impact	of	
the	Canadian	Network	of	Observational	Drug	Effect	Studies	(CNODES),	as	represented	by	a	sample	
of	222	citations	from	five	articles.	Attempting	to	determine	citation	metrics	for	the	CNODES	
research	team	yielded	different	results	for	every	article	when	using	the	three	tools.	They	found	
that	“using	three	tools	(Web	of	Science,	Scopus,	Google	Scholar)	to	determine	citation	metrics	as	
indicators	of	research	performance	and	impact	provided	varying	results,	with	poor	overall	
agreement	among	the	three”	(237).	Major	academic	libraries’	web	sites	often	explain	how	to	find	
one’s	h-index	in	all	three	(Suiter	and	Moulaison	2015).	

Researchers	have	also	noted	the	disadvantages	of	Google	Scholar	for	citation	impact	studies.	
Google	Scholar	is	costly	in	terms	of	researcher	time.	Levay	et	al.	(2016)	estimated	the	cost	of	
“administering	results”	from	Web	of	Science	to	be	4	hours	versus	75	hours	for	Google	Scholar.	
Administering	results	includes	using	the	search	tool	to	search,	download,	and	add	records	to	
bibliographic	citation	software,	and	removing	duplicate	citations.	Duplicate	citations	are	often	
mentioned	as	a	problem	(Prins	et	al.	2016),	although	Moed	(2016)	suggested	the	double	counting	
by	Google	Scholar	would	occur	only	if	the	level	of	analysis	is	on	target	sources,	not	if	it	is	on	target	
articles.15	

Downloaded	citation	samples	can	still	suffer	from	double	counts,	however:	Harzing	and	Alakangas	
described	how	cleaning	“a	fairly	extreme	case”	in	their	study	reduced	the	number	of	papers	from	
244	to	106	(2016b).	Google	Scholar	also	does	not	identify	self-citations,	which	can	dramatically	
influence	the	meaning	of	results	(Prins	et	al.	2016).	Furthermore,	researchers	have	shown	it	is	
possible	to	corrupt	Google	Scholar	Citations	by	uploading	obviously	false	documents	(Delgado	
López-Cózar,	Robinson-García,	and	Torres-Salinas	2014).While	the	researchers	noted	traditional	
citation	indexes	can	also	be	defrauded,	Google’s	products	are	less	transparent	and	abuses	may	not	
be	easily	detected.	Google	did	not	respond	to	the	research	team	when	contacted	and	simply	
deleted	the	false	documents	to	which	it	had	been	alerted	without	reporting	the	situation	to	the	
affected	authors,	and	the	researchers	concluded:	“This	lack	of	transparency	is	the	main	obstacle	
when	considering	Google	Scholar	and	its	by-products	for	research	evaluation	purposes”	(453).		

Because	these	disadvantages	do	not	outweigh	Google	Scholar’s	seemingly	broader	coverage,	many	
articles	investigate	workarounds	for	using	Google	Scholar	more	effectively	when	evaluating	

																																																													
15	“if	a	document	is,	for	instance,	first	published	in	ArXiv,	and	a	next	version	later	in	a	journal	J,	citations	to	the	two	
versions	are	aggregated.	In	Google	Scholar	Metrics,	in	which	ArXiv	is	included	as	a	source,	this	document	(assuming	
that	its	citation	count	exceed	the	h5	value	of	ArXiv	and	journal	J)	is	listed	both	under	ArXiv	and	under	journal	J,	with	
the	same,	aggregate	citation	count	(Moed	2016,	29).		
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research	impact.	Harzing	and	Alakangas	(2016b)	recommend	the	hI	index16,	which	is	corrected	for	
career	length	and	co-authorship	patterns,	as	the	citation	metric	of	choice	for	a	fair	comparison	of	
Google	Scholar	with	other	tools.	Bornmann	et	al.	(2016)	investigated	a	method	to	normalize	data	
and	reduce	errors	when	using	Google	Scholar	data	to	evaluate	citations	in	the	social	sciences	and	
humanities.		

Researcher	profiles	can	also	be	used	to	find	other	scholars	by	topic.	In	a	2014	survey	of	
researchers	(n=8,554),	Dagienė	and	Krapavickaitė	found	that	22%	used	a	third-party	service	such	
as	Google	Scholar	or	Microsoft	Academic	to	produce	lists	of	their	scholarly	activities	and	63%	
reported	their	scholarly	record	was	freely	available	on	the	Web	(2016,	158,	161).	Google	Scholar	
ranked	only	second	to	Microsoft	Word	as	the	most	frequently	used	software	to	maintain	academic	
activity	records	(160).	Martín-Martín	et	al.	(2016b)	examined	814	authors	in	the	field	of	
bibliometrics	using	Google	Scholar	Citations,	ResearcherID,	ResearchGate,	Mendeley,	and	Twitter.	
Google	Scholar	was	the	most	used	social	research	sharing	platform,	followed	by	ResearchGate,	
with	ResearcherID	gaining	wider	acceptance	among	authors	deemed	“core”	to	the	field.	Only	about	
one-third	of	the	authors	created	a	Twitter	profile,	and	many	Mendeley	and	ResearcherID	profiles	
were	found	empty.	The	study	found	Google	Scholar	academic	profiles’	distinctive	advantages	to	be	
automatic	updates	and	its	high	growth	rate,	with	disadvantages	of	scarce	quality	control,	inherited	
metadata	mistakes	from	Google	Scholar,	and	its	manipulatability.	Overall,	Martin-Martin	and	
colleagues	concluded	that	Google	Scholar	“should	be	the	preferred	source	for	relational	and	
comparative	analyses	in	which	the	emphasis	is	put	on	author	clusters”	(57).	

Google	Scholar	Metrics	provides	citation	information	for	articles	and	journals.	In	a	sample	of	1,000	
journals,	Orduña-Malea	and	Delgado	López-Cózar	found	that	“despite	all	the	technical	and	
methodological	problems,”	Google	Scholar	Metrics	provides	sound	and	reliable	journal	rankings	
(2014,	2365).	Google	Scholar	Metrics	seems	to	be	an	annual	publication;	the	2016	edition	contains	
5,734	publications	and	12	language	rankings.	Russian,	Korean,	Polish,	Ukranian,	and	Indionesian	
were	added	this	year,	while	Italian	and	Dutch	were	removed	for	unknown	reasons	(Martín-Martín	
et	al.	2016a).	Researchers	also	found	that	many	discussion	papers	and	working	papers	were	
removed	in	2016.	English-language	publications	are	broken	into	subject	areas	and	disciplines.	
Google	Scholar	Metrics	often,	but	not	always	creates	separate	entries	for	each	language	in	which	a	
journal	is	published.	Bibliometricians	call	for	Google	Scholar	Metrics	to	display	the	total	number	of	
documents	published	in	the	publications	indexed	and	the	total	number	of	citations	received:	
“These	are	the	two	essential	parameters	that	make	it	possible	to	assess	the	reliability	and	accuracy	
of	any	bibliometric	indicator”	(13).	Adding	country	and	language	of	publication	and	self-citation	
rates	are	among	the	other	improvements	listed	by	Lopez-Cozar	and	colleagues.		

																																																													
16	Harzing	and	Alakangas	(2016b)	define	the	hIa	as	the	hI	norm/academic	age.	Academic	age	refers	to	the	number	of	
years	elapsed	since	first	publication.	To	calculate	hI	norm,	one	divides	the	number	of	citations	by	the	number	of	
authors	for	that	paper,	and	then	calculates	the	h-index	of	the	normalized	citation	count.	
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Informing	Practice	

The	glaring	lack	of	research	related	to	the	coverage	of	arts	and	humanities	scholarship,	limited	
research	on	book	coverage,	and	relaunch	of	Microsoft	Academic	make	it	impossible	to	form	a	
general	recommendation	regarding	the	use	of	academic	web	search	engines	for	serious	research.	
Until	the	ambiguity	of	arts	and	humanities	coverage	is	clarified,	and	until	academic	web	search	
engines	are	transparent	and	stable,	traditional	bibliographic	databases	still	seem	essential	for	
systematic	reviews,	citation	analysis,	and	other	rigorous	literature	search	purposes.	Discipline-
specific	databases	also	have	features	such	as	controlled	vocabulary,	industry	classification	codes,	
and	peer	review	indicators	that	make	scholars	more	efficient	and	effective.	Nevertheless,	the	
increasing	relevance	of	academic	search	engines	and	solid	coverage	of	sciences	and	social	sciences	
make	it	essential	for	librarians	to	become	as	expert	with	Google	Scholar,	Google	Books,	and	
Microsoft	Academic.	For	some	scholarly	tasks,	academic	search	engines	may	be	superior:	for	
example,	when	looking	up	doi	numbers	for	this	paper’s	bibliography,	the	most	efficient	process	
seemed	to	be	a	Google	search	on	the	article	title	plus	the	term	“doi,”	and	the	most	likely	site	to	
display	in	the	results	was	ResearchGate.17	Librarians	and	scholars	should	champion	these	tools	as	
an	important	part	of	an	efficient,	effective	scholarly	research	process	(Walsh	2015),	while	also	
acknowledging	the	gaps	in	coverage,	biases,	metadata	issues	and	missing	features	available	in	
other	databases.	Academic	web	search	engines	could	form	the	centerpiece	for	instruction	sessions	
surrounding	the	scholarly	network,	as	shown	by	“cited	by”	features,	author	profiles,	and	full-text	
sources.	Traditional	abstracts	and	indexes	could	then	be	presented	on	the	basis	of	their	strengths.	
At	some	point,	explaining	how	to	access	full	text	will	likely	no	longer	focus	on	the	link	resolver	but	
on	the	many	possible	document	versions	a	user	might	encounter	(e.g.	pre-prints	or	editions	of	
books)	and	how	to	make	an	informed	choice.	In	the	meantime,	even	though	web	search	engines	
and	repositories	may	retrieve	copious	full	text	outside	library	subscriptions,	college	students	
should	still	be	made	aware	of	the	library’s	collections	and	services	such	as	interlibrary	loan.	

When	considering	Google	Scholar’s	weaknesses,	it’s	important	to	keep	in	mind	Chen’s	observation	
that	we	may	not	have	a	tool	available	that	does	any	better	(Antell	et	al.	2013).	While	Google	
Scholar	may	be	biased	toward	English-language	publications,	so	are	many	bibliographic	databases.	
Overall,	Google	Scholar	seems	to	have	increased	the	visibility	of	international	research	(Bartol	and	
Mackiewicz-Talarczyk	2015).	While	Google	Scholar’s	coverage	of	grey	literature	has	been	shown	
to	be	somewhat	uneven	(Bonato	2016;	Haddaway	et	al.	2015),	it	seems	to	include	more	diversity	
among	relevant	document	types	than	many	abstracts	and	indexes	(Ştirbu	et	al.	2015;	Bartol	and	
Mackiewicz-Talarczyk	2015).	Although	the	rigors	of	systematic	reviews	may	contraindicate	the	
tool’s	use	as	a	single	source,	it	adds	value	to	search	results	from	other	databases	(Bramer,	Giustini,	
and	Kramer	2016a).	User	preferences	and	priorities	should	also	be	taken	into	account;	Google	

																																																													
17	Because	the	authority	of	ResearchGate	is	ambiguous,	in	such	cases	I	then	looked	up	the	doi	using	Google	to	find	the	
publisher’s	version.	In	some	cases,	the	doi	was	not	displayed	on	the	publisher’s	result	page	(e.g.,	
https://muse.jhu.edu/article/197091).	
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Scholar	results	have	been	said	to	contain	“clutter,”	but	many	researchers	have	found	the	noise	in	
Google	Scholar	tolerable	given	its	other	benefits	(Ştirbu	et	al.	2015).		

Google	Books	purportedly	contains	about	30	million	items,	focused	on	U.S.-published	and	English-
language	books.	But	its	coverage	is	hit-or-miss,	surprising	Mays	(2015)	with	an	unexpected	wealth	
of	primary	sources	but	disappointing	Harper	(2016)	with	limited	coverage	of	academic	health	
sciences	books.	Recent	court	decisions	have	enabled	Google	to	continue	progressing	toward	their	
goal	of	full-text	indexing	and	making	snippet	views	available	for	the	Google-estimated	universe	of	
130	million	books,	which	suggests	its	utility	may	increase.	Google	Books	is	not	integrated	with	link	
resolvers	or	discovery	tools	but	has	been	found	useful	for	providing	information	about	scholarly	
research	impact,	especially	for	the	arts,	humanities,	and	social	sciences.		

As	re-launched	in	2016,	Microsoft	Academic	shows	real	potential	to	compete	with	Google	Scholar	
in	coverage	and	utility	for	finding	journal	articles.	As	of	February	2017	its	index	contains	120	
million	citations.	In	contrast	to	the	mystery	of	Google	Scholar’s	black-box	algorithms	and	
restrictive	limitations,	Microsoft	Academic	uses	an	open-system	approach	and	offers	an	API.	
Microsoft	Academic	appears	to	have	less	coverage	of	books	and	grey	literature	compared	with	
Google	Scholar.	Research	is	badly	needed	about	the	coverage	and	utility	of	both	Google	Books	and	
Microsoft	Academic.	

Google	Scholar	continues	to	evolve,	launching	a	new	algorithm	for	known-item	searching	in	
201618	that	appears	to	work	very	well.	Google	Scholar	does	not	reveal	how	many	items	it	searches	
but	studies	have	suggested	160	million	documents	have	been	indexed.	Studies	have	shown	the	
Google	Scholar	relevance	algorithm	to	be	heavily	influenced	by	citation	counts	and	language	of	
publication.	Google	Scholar	has	been	so	heavily	researched	and	is	such	a	“black	box”	that	more	
attention	would	seem	to	have	diminishing	returns,	except	in	the	area	of	coverage	of	and	utility	for	
arts	and	humanities	research.	Librarians	may	find	these	takeaways	useful	for	working	with	or	
teaching	Google	Scholar:		

• Little	is	known	about	coverage	of	arts	and	humanities	by	Google	Scholar.	

• Recent	studies	repeatedly	find	that	in	the	sciences	and	social	sciences	Google	Scholar	
covers	as	much	if	not	more	than	library	databases,	has	more	recent	coverage,	and	
frequently	provides	access	to	full	text	without	the	need	for	library	subscriptions.	

• Although	the	number	of	studies	is	limited,	Google	Scholar	seems	excellent	at	retrieving	
known	scholarly	items	compared	with	discovery	tools.		

• Using	proper	accent	marks	in	the	title	when	searching	for	non-English	language	items	
appears	to	be	important.		

																																																													
18	Google	Scholar’s	blog	notes	that	in	January	2016,	a	change	was	made	so	“Scholar	now	automatically	identifies	
queries	that	are	likely	to	be	looking	for	a	specific	paper”	Technically	speaking,	“it	tries	hard	to	find	the	intended	paper	
and	a	version	that	that	particular	user	is	able	to	read”	https://scholar.googleblog.com/.	
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• Finding	full	text	for	non-English	journal	articles	may	require	searching	Google	Scholar	in	
the	original	language.	

• While	Google	Scholar	may	include	results	from	Google	Books,	it	appears	both	tools	should	
be	used	rather	than	assuming	Google	Books	will	appear	in	Google	Scholar.		

• While	Google	Scholar	does	include	grey	literature,	these	results	do	not	usually	rank	highly.	

• Google	Scholar	and	Google	must	both	be	used	to	effectively	search	across	institutional	
repository	content.		

• Free	full	text	may	be	buried	underneath	the	“All	X	versions”	links	because	the	publisher’s	
web	site	is	usually	the	dominant	version	presented	to	the	user.	The	right-hand	column	links	
may	help	ameliorate	this	situation,	but	not	reliably.		

• Google	Scholar	is	well-known	in	most	academic	communities	and	used	regularly;	however,	
it	is	seldom	the	only	tool	used,	with	scholars	continuing	to	use	other	web	search	tools,	
library	abstracts	and	indexes,	and	published	web	sites	as	well.		

• Experts	in	writing	systematic	reviews	recommend	Google	Scholar	be	included	as	a	search	
tool	along	with	traditional	abstracts	and	indexes,	using	software	to	record	the	search	
process	and	results.		

• For	evaluating	research	impact,	Google	Scholar	may	be	superior	to	Web	of	Science	or	
Scopus,	but	using	all	three	tools	still	seems	necessary.		

• As	with	any	database,	citation	metadata	should	be	verified	against	the	publisher’s	data;	
with	Google	Scholar,	publication	dates	should	receive	deliberate	attention.		

• When	Google	Scholar	covers	some	of	a	major	publisher’s	content,	that	does	not	imply	it	
covers	all	of	that	publisher’s	content.	

• Google	Scholar	Metrics	appears	to	provide	reliable	journal	rankings.	

Research	Agenda	

This	review	of	the	literature	also	provides	direction	for	future	research	concerning	academic	web	
search	engines.	Because	this	review	focused	on	2014-2016,	researchers	may	need	to	review	
studies	from	earlier	periods	for	methodological	ideas	and	previous	findings,	noting	that	dramatic	
changes	in	search	engine	coverage	and	behavior	can	occur	within	only	a	few	years.19		

Across	the	studies,	some	general	best	practices	were	observed.	When	comparing	the	coverage	of	
academic	web	search	engines,	their	utility	for	establishing	research	impact,	or	other	bibliometric	
studies,	researchers	should	strongly	consider	using	software	such	as	Publish	or	Perish,	and	to	
design	their	research	approach	with	previous	methodologies	in	mind.	Information	scientists	have	
charted	a	set	of	clear	disciplinary	methods;	there	is	no	need	to	start	from	scratch.	Even	when	

																																																													
19	For	example	Ştirbu	found	that	Google	Scholar	overlapped	GeoRef	by	57%	and	62%	(Ştirbu	et	al.	2015,	328),	
compared	with	a	finding	by	Neuhaus	in	2006	where	Scholar	overlapped	with	GeoRef	by	26%	(2006,	133). 
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performing	a	large-scale	quantitative	assessment	such	as	(Kousha	and	Thelwall	2015),	manually	
examining	and	discussing	a	subset	of	the	sample	seems	helpful	for	checking	assumptions	and	for	
enhancing	the	meaning	of	the	findings	to	the	reader.	Some	researchers	examined	the	“top	20”	or	
“top	10”	results	qualitatively	(Kousha	and	Thelwall	2015),	while	others	took	a	random	sample	
from	within	their	large-study	sample	(Kousha,	Thelwall,	and	Rezaie	2011).	

Academic	search	engines	for	arts	and	humanities	research	

Research	into	the	use	of	academic	web	search	engines	within	arts	and	humanities	fields	is	sorely	
needed.	Surveys	show	humanities	scholars	use	both	Google	and	Google	Scholar	(Inger	and	
Gardner	2016;	Kemman,	Kleppe,	and	Scagliola	2013;	Van	Noorden	2014).	During	interviews	of	20	
historians	by	Martin	and	Quan-Haase	(2016)	concerning	serendipity,	five	mentioned	Google	Books	
and	Google	Scholar	as	important	for	recreating	serendipity	of	the	physical	library	online.	Almost	
all	arts	and	humanities	scholars	search	the	Internet	for	researchers	and	their	activities,	and	
commonly	expressed	the	belief	that	having	a	complete	list	of	research	activities	online	improves	
public	awareness	(Dagienė	and	Krapavickaitė	2016).	Mays’s	(2015)	practical	advice	and	the	few	
recent	studies	on	citation	impact	of	Google	Books	for	these	disciplines	point	to	the	enormous	
potential	for	this	tool’s	use.	Articles	describing	opportunities	for	new	online	searching	habits	of	
humanities	scholars	have	not	always	included	Google	Scholar	(Huistra	and	Mellink	2016).		

Wu	and	Chen’s	interviews	with	humanities	graduate	students	suggested	their	behavior	and	
preferences	were	different	from	science	and	technology	students,	doing	more	known-item	
searching	and	struggling	with	“semantically	ambiguous	keywords”	that	retrieved	irrelevant	
results	(2014,	381).	Platform	preferences	seem	to	have	a	disciplinary	aspect:	Hammarfelt’s	(2014)	
investigation	of	altmetrics	in	the	humanities	suggests	Mendeley	and	Twitter	should	be	included	
along	with	Google	Scholar	when	examining	citation	impact	of	humanities	research,	while	a	2014	
Nature	survey	suggests	ResearchGate	is	much	less	popular	in	the	social	sciences	and	humanities	
than	in	the	sciences	(Van	Noorden	2014).	In	summary,	arts	and	humanities	scholars	are	active	
users	of	academic	web	search	engines	and	related	tools,	but	their	preferences	and	behavior,	and	
the	relative	success	of	Google	Scholar	as	a	research	tool	cannot	be	inferred	from	the	vast	literature	
focused	on	the	sciences.	Advice	from	librarians	and	scholars	about	the	strengths	and	limitations	of	
academic	web	search	engines	in	these	fields	would	be	incredibly	useful.	

Specific	examples	of	needed	research,	and	related	studies	to	reference	for	methodological	ideas:	

• Similar	to	the	studies	that	have	been	done	in	the	sciences,	how	well	do	academic	search	
engines	cover	the	arts	and	humanities?	An	emphasis	on	formats	important	to	the	discipline	
would	be	important	(Prins	et	al.	2016).	

• How	does	the	quality	of	search	results	compare	between	academic	search	engines	and	
traditional	library	databases	for	arts	and	humanities	topics?	To	what	extent	can	the	user	
usefully	accomplish	her	task?	(Ruppel	2009)?		
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• To	what	extent	do	academic	search	engines	support	the	research	process	for	scholarship	
distinctive	to	arts	and	humanities	disciplines	(e.g.	historiographies,	review	essays)?	

• In	academic	search	engines,	how	visible	is	the	arts	and	humanities	literature	found	in	
institutional	repositories	(Pitol	and	De	Groote	2014)?		

Specific	aspects	of	academic	search	engine	coverage	

This	review	suggests	that	broad	studies	of	academic	search	engine	coverage	may	have	reached	a	
saturation	point.	However,	specific	aspects	of	coverage	need	additional	investigation:		

• Grey	literature:	Although	Google	Scholar’s	inclusion	of	grey	literature	is	frequently	
mentioned	as	valuable,	empirical	studies	evaluating	its	coverage	are	scarce.	Additional	
research	following	the	methodology	of	Haddaway	(2015)	could	investigate	the	
bibliographies	of	literature	other	than	systematic	reviews,	investigate	various	disciplines,	
or	use	a	sample	of	valuable	known	items	(similar	to	Kousha,	Thelwall,	and	Rezaie’s	(2011)	
methodology	for	books).	

• Non-Western,	non-English	language	literature:	For	further	investigation	of	the	repeated	
finding	of	non-Western,	non-English	language	bias	(Abrizah	and	Thelwall	2014;	Cavacini	
2015),	comparisons	to	library	abstracts	and	indexes	would	be	helpful	for	providing	context.	
To	what	extent	is	this	bias	present	in	traditional	research	tools?	Hilbert	et	al.	found	the	
coverage	of	their	sample	increased	for	English	language	in	both	Web	of	Science	and	Scopus,	
and	“to	a	lesser	extent”	in	Google	Scholar	(2015,	260).	

• Books:	Any	investigations	of	book	coverage	in	Microsoft	Academic	and	Google	Scholar	
would	be	welcome.	Very	few	2014-2016	studies	focused	on	books	in	Google	Scholar,	and	
even	looking	in	earlier	years	turned	up	little	research.	Georgas	(2015)	compared	Google	
with	a	federated	search	tool	for	finding	books,	so	her	study	may	be	a	useful	reference.	
Kousha	et	al.	(2011)	found	three	times	as	many	citations	in	Google	Scholar	than	in	Scopus	
to	a	sample	of	1,000	academic	books.	The	authors	concluded	“there	are	substantial	
numbers	of	citations	to	academic	books	from	Google	Books	and	Google	Scholar,	and	it	
therefore	may	be	possible	to	use	these	potential	sources	to	help	evaluate	research	in	book-
oriented	disciplines”	(Kousha,	Thelwall,	and	Rezaie	2011,	2157).		

• Institutional	Repositories:	Yang	(2016)	recommended	that	“librarians	of	digital	
resources	conduct	research	on	their	local	digital	repositories,	as	the	indexing	effects	and	
discovery	rates	on	metadata	or	associated	text	files	may	be	different	case	by	case,”	and	the	
studies	found	2014-2016	show	that	IR	platform	and	metadata	schema	dramatically	affect	
discovery,	with	some	IRs	nearly	invisible	(Weideman	2015;	Chen	2014;	Orduña-Malea	and	
López-Cózar	2015;	Yang	2016)	and	others	somewhat	findable	by	Google	Scholar	(Lee	et	al.	
2015;	Obrien	et	al.	2016).	Askey	and	Arlitsch	(2015)	have	explained	how	Google	Scholar’s	
decisions	regarding	metadata	schema	can	dramatically	affect	results.20	Libraries	who	

																																																													
20	For	example,	Google’s	rejection	of	Dublin	Core.	
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would	like	their	institutional	repositories	to	serve	as	social	sharing	platforms	for	research	
should	consider	conducting	a	study	similar	to	(Martín-Martín	et	al.	2016b).	Finally,	a	study	
of	IR	journal	article	visibility	in	academic	web	search	engines	could	be	extremely	
informative.	

• Full-text	retrieval:	The	indexing	coverage	of	academic	search	engines	relates	to	the	
retrieval	of	full	text,	which	is	another	area	ripe	for	more	research	studies,	especially	in	light	
of	the	impressive	quantity	of	full	text	that	can	be	retrieved	without	user	authentication.	
Johnson	and	Simonsen	(2015)	found	that	more	of	the	engineering	students	they	surveyed	
obtained	scholarly	articles	from	a	free	download	or	getting	a	PDF	from	a	colleague	at	
another	institution	than	used	the	library’s	subscription.	Meanwhile,	libraries	continue	to	
pay	for	costly	subscription	resources.	Monitoring	this	situation	is	essential	for	strategic	
decision-making.	Quint	(2016)	and	Karlsson	(2014)	have	suggested	strategies	for	libraries	
and	vendors	to	support	broader	access	to	subscription	full	text	through	creative	licensing	
and	per-item	fee	approaches.	Institutional	repositories	have	had	mixed	results	in	changing	
scholars’	habits	(both	contributors	and	searchers)	but	are	demonstrably	contributing	to	
the	presence	of	full	text	in	the	academic	search	engine	experience.	When	will	academic	
users	find	a	good-enough	selection	of	full-text	articles	that	they	no	longer	need	the	
expanded	full	text	paid	for	by	their	institutions?		

Google	Books	

Similarly	to	Microsoft	Academic,	Google	Books	as	a	search	tool	also	needs	dedicated	research	from	
librarians	and	information	scientists	about	its	coverage,	utility,	and/or	adoption.	A	purposeful	
comparison	with	other	large	digital	repositories	such	as	HathiTrust	(https://www.hathitrust.org)	
would	be	a	boon	to	practitioners	and	the	public.	While	HathiTrust	is	transparent	about	its	
coverage	(https://www.hathitrust.org/statistics_visualizations),	specific	areas	of	Google	Books’		
coverage	have	been	called	into	question.	Weiss	(2016)	suggested	a	gap	in	Google	Books	exists	
from	about	1915-1965	“because	many	publishers	either	have	let	it	fall	out	of	print,	or	the	book	is	
orphaned	and	no	one	wants	to	go	through	the	trouble	of	tracking	down	the	copyright	owners”	and	
found	that	copies	in	Google	Books	“will	likely	be	locked	down	and	thus	unreadable,	or	visible	only	
as	a	snippet,	at	best”	(303).	Has	this	situation	changed	since	the	court	rulings	concerning	the	
legality	of	snippet	view?	Longitudinal	studies	in	the	growth	of	Google	Books	similar	to	(Harzing	
2014)	could	illuminate	this	and	other	questions	about	Google	Books’s	ability	to	deliver	content.	
Uneven	coverage	of	content	types,	geography,	and	language	should	be	investigated.	Mays	noted	a	
possible	geographical	imbalance	within	the	United	States	(Mays	2015,	26).	Others	noted	
significant	language	and	international	imbalances,	and	large	disciplinary	differences	(Weiss	2016;	
Abrizah	and	Thelwall	2014;	Kousha	and	Thelwall	2015).	Weiss	and	others	suggest	the	
implications	of	Google	Books’	coverage	imbalance	have	enormous	social	implications:	“Google	and	
other	[massive	digital	libraries]	have	essentially	canonized	the	books	they	have	scanned	and	
contribute	to	the	marginalization	of	those	left	unscanned”	(301).	Therefore	more	holistic	
quantitative	investigations	of	the	types	of	information	in	Google	Books	and	possible	skewness	
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would	be	welcome.	Finally,	Chen’s	study	(2012)	comparing	the	coverage	of	Google	Books	and	
WorldCat	could	be	repeated	to	provide	longitudinal	information.		

The	utility	of	Google	Books	for	research	purposes	also	needs	further	investigation.	Books	are	far	
more	prevalently	cited	in	Wikipedia	than	are	research	articles	(Thelwall	and	Kousha	2015a).	
Examining	samples	of	Wikipedia	articles’	citation	lists	for	the	prevalence	of	Google	Books	could	
reveal	how	dominant	a	force	Google	Books	has	become	in	that	space.	On	a	more	philosophical	
level,	investigating	the	ways	Google	Books	might	transform	scholarly	processes	would	be	useful.	
Szpiech	(2014)	considered	how	the	Google	Books	version	of	a	medieval	manuscript	transformed	
his	relationship	with	texts,	causing	a	rupture	“produced	by	my	new	power	to	extract	words	and	
information	from	a	text	without	being	subject	to	its	order,	scale,	or	authority”	(78).	He	
hypothesized	readers	approach	Google	Books	texts	as	consumers,	rather	than	learners,	whereby	
“the	critical	sense	of	the	gestalt”	is	at	risk	of	being	forgotten”	(84).	Have	other	researchers	in	
experienced	what	he	describes?		

Microsoft	Academic	

Given	the	stated	openness	of	Microsoft’s	new	academic	web	search	engine,21	the	closed	nature	of	
Google	Scholar,	and	the	promising	findings	of	bibliometricians	(Harzing	2016b;	Harzing	and	
Alakangas	2016a),	librarians	and	information	scientists	should	embark	on	a	thorough	review	of	
Microsoft	Academic	with	similar	enthusiasm	to	which	they	approached	Google	Scholar.	The	search	
engine’s	coverage,	utility	for	research,	and	suitability	for	bibliometric	analysis22	all	need	to	be	
examined.	Microsoft	Academic’s	abilities	for	supporting	scholarly	social	networking	would	also	be	
of	interest,	perhaps	using	Ward	et	al.	(2015)	as	a	theoretical	groundwork.	The	tool’s	coverage	and	
utility	for	various	disciplines	and	research	purposes	is	a	wide-open	field	for	highly	useful	research.	

Professional	and	Instructional	Approaches	Based	on	User	Research	

To	inform	instructional	approaches,	more	study	on	user	behavior	is	needed,	perhaps	repeating	
Herrera’s	(2011)	study	with	Google	Scholar	and	Microsoft	Academic.	In	light	of	the	recent	focus	on	
graduate	students,	research	concerning	the	use	of	academic	web	search	engines	by	
undergraduates,	community	college	students,	high	school	students,	and	other	groups	would	be	
welcome.	Using	an	interview	or	focus	group	generates	exploratory	findings	that	could	be	tested	
through	surveys	with	a	larger,	more	representative	sample	of	the	population	of	interest.	Studying	
searching	behaviors	has	been	common;	can	librarians	design	creative	studies	to	investigate	
reading,	engagement,	and	reflection	when	web	search	engines	are	used	as	part	of	the	process?	Is	
there	a	way	to	study	whether	the	“Matthew	Effect”	(Antell	et	al.	2013,	281),	the	aging	citation	

																																																													
21	Microsoft’s	FAQ	says	the	company	is	“adopting	an	open	approach	in	developing	the	service,	and	we	invite	
community	participation.	We	like	to	think	what	we	have	developed	is	a	community	property.	As	such,	we	are	opening	
up	our	academic	knowledge	as	a	downloadable	dataset”	and	offers	the	Academic	Knowledge	API	
(https://www.microsoft.com/cognitive-services/en-us/academic-knowledge-api).		
	
22	See	Jacsó	(2011)	for	methodology. 
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phenomenon	(Verstak	et	al.	2014;	Martín-Martín	et	al.	2016a;	Davis	and	Cochran	2015),	or	other	
epistemological	hypotheses	are	influencing	scholarship	patterns?	A	bold	study	could	be	performed	
to	examine	differences	in	quality	outcomes	between	samples	of	students	using	primarily	academic	
search	engines	versus	traditional	library	search	tools.	Exploratory	studies	in	this	area	could	begin	
by	surveying	students	about	their	use	of	search	tools	for	research	methods	courses	or	asking	them	
to	record	their	research	process	in	a	journal,	and	correlating	the	findings	with	their	grades	on	the	
final	research	product.		

Three	specific	areas	of	user	research	needed	are	the	use	of	scholarly	social	network	platforms,	
researcher	profiles,	and	the	influence	of	these	on	scholarly	collaboration	and	research	(Ward,	
Bejarano,	and	Dudás	2015,	178);	the	performance	of	Google’s	relatively	new	known-item	search23	
(compared	with	Microsoft	Academic’s	known-item	search	abilities),	and	searching	in	non-English	
languages.	Regarding	the	latter,	Albarillo’s	(2016)	method	which	he	applied	to	library	databases	
could	be	repeated	with	Google	Scholar,	Microsoft	Academic,	and	Google	Books.		

Finally,	to	continue	their	strong	track	record	as	experts	in	navigating	the	landscape	of	digital	
scholarship,	librarians	need	to	research	assumptions	regarding	best	practices	for	scholarly	
logistics.	For	example,	searching	Google	for	article	titles	plus	the	term	“doi,”	then	scanning	the	
results	list	for	ResearchGate	was	found	by	this	study’s	author	to	most	efficiently	provide	doi	
numbers:	but	is	this	a	reliable	approach?	Does	ResearchGate	have	sufficient	accuracy	to	be	
recommended	as	the	optimal	tool	for	this	task?	What	is	the	most	efficient	way	for	a	scholar	to	
locate	full	text	for	a	citation?	Are	academic	search	engines’	bibliographic	citation	management	
software	export	tools	competitive	with	third-party	commercial	tools	such	as	RefWorks?	Another	
area	needing	investigation	is	the	visibility	of	links	to	free	full	text	in	Google	Scholar.	Pitol	and	
DeGroote	found	that	70%	percent	of	the	items	in	their	study	had	at	least	one	free	full-text	version	
available	through	a	“hidden”	Google	Scholar	version	(2014,	603),	and	this	author’s	work	on	this	
review	article	indicates	this	problem	still	exists	—	but	to	what	extent?	Also,	when	free	full	text	
exists	in	multiple	repositories	(e.g.	ResearchGate,	Digital	Commons,	Academic.edu),	which	are	the	
most	trustworthy	and	practically	useful	for	scholars?	Librarians	should	discuss	the	answers	to	
these	questions	and	be	ready	to	provide	expert	advice	to	users.	

CONCLUSION	

With	so	many	users	opting	to	use	academic	web	search	engines	for	research,	librarians	need	to	
investigate	the	performance	of	Microsoft	Academic,	Google	Books,	and	of	Google	Scholar	for	the	
arts	and	humanities,	and	to	re-think	library	services	and	collections	in	light	of	these	tools’	
strengths	and	limitations.	The	evolution	of	web	indexing	and	increasing	free	access	to	full	text	
should	be	monitored	in	conjunction	with	library	collection	development.	To	remain	relevant	to	

																																																													
23	Google	Scholar’s	blog	notes	that	in	January	2016,	a	change	was	made	so	“Scholar	now	automatically	identifies	
queries	that	are	likely	to	be	looking	for	a	specific	paper”	Technically	speaking,	“it	tries	hard	to	find	the	intended	paper	
and	a	version	that	that	particular	user	is	able	to	read”	https://scholar.googleblog.com/.	
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modern	researchers,	librarians	should	continue	to	strengthen	their	knowledge	of	and	expertise	
with	public	academic	web	search	engines,	full-text	repositories,	and	scholarly	networks.	
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