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“Interdisciplinarity”?	
1.   Poli6cal	and	scholarly	discourse	

•  Poli&cians	ask	for	more	“interdisciplinarity”	and	“transdisciplinarity”;	
•  Quality	control	problems	when	one	moves	beyond	“mul&-disciplinarity”	

•  Van	Noorden	(2015):	Interdisciplinary	research	has	long-term	impact	(>	10	years)	
•  Nichols	(2014):	89%	of	the	porNolio	of	the	Directorate	for	SBE	of	the	the	NSF	is	IDR.	

2.   How	to	delineate	disciplines	→	poten6al	driY	in	the	defini6ons	
•  Indicators	are	sensi&ve	for	changes	in	the	delinea&ons	
•  WoS	Subject	Categories	(pragma&c)	vs.	algorithmic	decomposi&ons	
•  Changing	boundaries	

3.   Different	indicators:		
•  Diversity:	composed	of	(i)	variety,	(ii)	disparity	and	(iii)	balance	
•  Betweenness	Centrality:	a	family	of	indicators.	

4.   New	developments		
•  in	the	journal	landscape	such	as	PLoS	ONE	(2006);	mul&-disiciplinary?	
•  Paper	level	(“direct	cita&on”)	vs.	journal	level	



Advances	since:	Leydesdorff,	L.,	&	Rafols,	I.	(2011).	Indicators	of	the	interdisciplinarity	of	
journals:	Diversity,	centrality,	and	cita&ons.	Journal	of	Informetrics,	5(1),	87-100.		

1.  The	problem	of	delinea0on	can	be	“solved”	in	terms	of	the	sta&s&cs	using	VOSviewer:		

‒  Leydesdorff,	L.,	Bornmann,	L.,	&	Wagner,	C.	S.	(2017).	Genera&ng	Clustered	Journal	Maps:	An	
Automated	System	for	Hierarchical	Classifica&on.	Scientometrics,	110(3),	1601-1614.		

2.   Valued	betweenness	centrality	(Brandes,	visone);	64-bit	compu&ng	power;	

3.  “True	diversity”:		

‒  Zhang,	L.,	Rousseau,	R.,	&	Glänzel,	W.	(2016).	Diversity	of	references	as	an	indicator	for	
interdisciplinarity	of	journals:	Taking	similarity	between	subject	fields	into	account.	Journal	of	the	
AssociaAon	for	InformaAon	Science	and	Technology,	67(5),	1257-1265.			

4.  Network	measures	(based	on	rela&ons;	e.g.,	geodesics)	versus	measures	in	the	vector	
space	(based	on	correla&ons)	→	different	distances	



•  Family	of	measures	developed	since	Freeman’s	introduc&on	in	1971:	
•  Freeman,	L.	C.,	Borgan,	S.	P.,	&	White,	D.	R.	(1991).	Centrality	in	valued	graphs:	A	measure	of	
betweenness	based	on	network	flow.	Social	Networks,	13(2),	141-154.		

•  Brandes,	U.	(2008).	On	variants	of	shortest-path	betweenness	centrality	and	their	generic	
computa&on.	Social	Networks,	30(2),	136-145.		
→	implementa&on	in	visone	

•  Liu,	J.	S.,	&	Lu,	L.	Y.	(2012).	An	integrated	approach	for	main	path	analysis:	Development	of	
the	Hirsch	index	as	an	example.	Journal	of	the	American	Society	for	InformaAon	Science	and	
Technology,	63(3),	528-542.		

•  BC	can	be	computed	on	an	asymmetrical	(1-mode)	matrix.	

•  Graph-analy&cal:	based	on	geodesics	 		



•  		

http://www.leydesdorff.net/software/diversity/net2rao.exe	



Between-group	and	within-group	Diversity	
Cassi,	L.,	Mescheba,	W.,	&	De	Turckheim,	E.	(2014).	How	to	evaluate	the	
degree	of	interdisciplinarity	of	an	ins&tu&on?	Scientometrics,	101(3),	
1871-1895.	Further	elabora&on	in	Cassi	et	al.,	2017;	cf.	Chiu	&	Chao,	2014.	

•  In	our	opinion,	Rao-S&rling	diversity	is	a	summa&on	(Σ)	like	Shannon	
entropy	and	therefore	fully	decomposable.		
•  Differences	among	aggregated	subsets	(“within	group”)	can	be	tested	for	
significance	using	ANOVA	with	Bonferroni	correc&on;	
•  Off-diagonal	parts	of	the	matrix	can	be	summed	as	between-group	diversity.	

•  The	matrix	of	diversity	scores	can	be	used	for	further	analysis		
•  Knowledge	integra&on	networks	and	knowledge	diffusion	networks.		

•  Perhaps:	“knowledge	differen&a&on”?	
•  See	also	hup://www.leydesdorff.net/sowware/diversity/net2rao.exe		



Data	and	descrip6ve	sta6s6cs	
h^p://www.leydesdorff.net/jcr15		



Results	BC	
n	=	11,359	





Correla6ons	



Journal	
BC	
(Pajek)	 Journal	

Valued	BC	
(visone)	

Soc	Sci	Med	 7.38 Soc	Sci	Med	 6.64 
Am	J	Public	Health	 2.62 Psychol	Bull	 2.18 
Psychol	Bull	 2.34 Am	J	Public	Health	 2.06 
Front	Psychol	 2.25 Front	Psychol	 1.75 
Comput	Hum	Behav	 2.04 Comput	Hum	Behav	 1.61 
J	Bus	Ethics	 1.61 J	Pers	Soc	Psychol	 1.26 
J	Pers	Soc	Psychol	 1.31 J	Bus	Ethics	 1.20 
World	Dev	 1.24 World	Dev	 1.04 
Pers	Indiv	Differ	 1.22 Pers	Indiv	Differ	 1.04 
Soc	Indic	Res	 1.08 Soc	Indic	Res	 0.89 
Appl	Econ	 1.04 J	Adv	Nurs	 0.79 
Am	Psychol	 0.94 Am	Sociol	Rev	 0.78 
J	Adv	Nurs	 0.92 Am	Psychol	 0.70 
J	Pragma&cs	 0.91 Appl	Econ	 0.70 
Am	Sociol	Rev	 0.90 Geoforum	 0.66 
Am	Econ	Rev	 0.80 Am	J	Sociol	 0.65 
Geoforum	 0.80 J	Pragma&cs	 0.63 
J	Bus	Res	 0.79 J	Appl	Psychol	 0.62 
Am	J	Sociol	 0.78 Am	Econ	Rev	 0.61 
J	Appl	Psychol	 0.73 J	Bus	Res	 0.58 
Scientometrics	 0.73 J	Econ	Behav	Organ	 0.51 
Psychol	Sci	 0.68 Annu	Rev	Sociol	 0.50 
J	Econ	Behav	Organ	 0.68 Ecol	Econ	 0.49 
Curr	Anthropol	 0.65 Cogni&on	 0.49 
Comput	Educ	 0.64 Child	Dev	 0.49 

Results	BC	
n	=	3,264	
(Social	Sciences)	



Journal	 2D3	cited	 Journal	 2D3	ci0ng		
Soc	Res	 18.11	 Disasters	 9.15	
Qual	Res	Psychol	 17.92	 Convergencia	 8.64	
Am	Behav	Sci	 17.39	 Con&nuum-J	Media	Cu	 8.13	
Daedalus-Us	 16.44	 Evalua&on	Rev	 7.79	
Ann	Am	Acad	Polit	Ss	 15.94	 Indian	J	Gend	Stud	 7.71	
Field	Method	 14.97	 Food	Cult	Soc	 7.3	
Qual	Inq	 14.91	 Educ	Sci-Theor	Pract	 7.2	
Na&on	 13.81	 Hum	Organ	 7.1	
Soc	Sci	Inform	 13.8	 E&kk	Praksis	 7.09	
Am	J	Econ	Sociol	 13.56	 Inform	Cult	 7.03	
Am	J	Sociol	 13.38	 China	Rev	 7.01	
Brit	J	Sociol	 13.31	 Curr	Sociol	 6.85	
Theor	Soc	 12.95	 Inform	Res	 6.84	
Qual	Res	 12.9	 Educ	Assess	Eval	Acc	 6.83	
Signs	 12.81	 Crit	Asian	Stud	 6.76	
Annu	Rev	Sociol	 12.75	 Hist	Soc	Res	 6.65	
J	Socio-Econ	 12.75	 Environ	Plann	C	 6.62	
Crit	Inquiry	 12.38	 Eur	J	Womens	Stud	 6.61	
J	R	Stat	Soc	A	Stat	 12.38	 Educ	Xx1	 6.53	
Am	Hist	Rev	 12.36	 Eval	Program	Plann	 6.49	
Sociol	Methodol	 12.09	 Econ	Soc	 6.47	
Am	Sociol	Rev	 12.05	 Fem	Psychol	 6.47	
Qual	Quant	 11.84	 Health	Soc	Care	Comm	 6.44	
Curr	Sociol	 11.81	 Cult	Stud	 6.39	
New	Lew	Rev	 11.79	 Child	Soc	 6.39	



Journal	
BC	
(Pajek)	 Journal	

Valued	BC	
(visone)	

Scientometrics 6.82 Scientometrics 10.12 
J	Doc 5.79 Libr	Inform	Sci	Res 7.38 
Libr	Inform	Sci	Res 4.36 J	Acad	Libr 7.06 
J	Acad	Libr 3.82 J	Libr	Inf	Sci 7.04 
Electron	Libr 3.71 J	Doc 6.22 
Online	Inform	Rev 3.71 Inform	Res 5.25 
Int	J	Inform	Manage 3.42 Mis	Quart 5.05 
Inform	Res 3.41 Electron	Libr 4.89 
Mis	Quart 3.35 Online	Inform	Rev 4.06 
Inform	Manage-Amster 2.92 Gov	Inform	Q 3.70 
Gov	Inform	Q 2.57 Inform	Manage-Amster 3.22 
J	Assoc	Inf	Sci	Tech 2.25 J	Assoc	Inf	Sci	Tech 3.21 
J	Inf	Sci 2.19 Int	J	Inform	Manage 2.90 
Libr	Trends 1.91 Libr	Trends 2.57 
J	Manage	Inform	Syst 1.72 J	Inf	Sci 2.25 
J	Libr	Inf	Sci 1.69 Inform	Soc 2.12 
Inform	Soc 1.62 Inform	Process	Manag 1.68 
Coll	Res	Libr 1.57 J	Manage	Inform	Syst 1.60 
Inform	Dev 1.40 Inform	Dev 1.54 
J	Informetr 1.40 Inform	Technol	Peopl 1.47 
Inform	Process	Manag 1.37 Coll	Res	Libr 1.31 
Inform	Technol	Peopl 1.23 J	Knowl	Manag 1.12 
J	Assoc	Inf	Syst 1.05 J	Med	Libr	Assoc 0.91 
Eur	J	Inform	Syst 1.02 Telecommun	Policy 0.86 

Results	BC	
n	=	86	
(LIS)	



journal	 2D3	cited	 Journal	 2D3	ci0ng		
Inform	Soc 4.28 Libr	Inform	Sci	Res 3.78 
J	Comput-Mediat	Comm 3.89 Online	Inform	Rev 3.76 
Online	Inform	Rev 3.39 J	Assoc	Inf	Sci	Tech 3.72 
Int	J	Inform	Manage 3.32 Aslib	J	Inform	Manag 3.69 
Aslib	Proc 3.26 Electron	Libr 3.67 
Inform	Dev 3.15 Inform	Res 3.51 
Inform	Manage-Amster 3.11 J	Inf	Sci 3.48 
J	Inf	Sci 3.10 Can	J	Inform	Lib	Sci 3.46 
Serials	Rev 2.93 Inves&g	Bibliotecol 3.30 
J	Med	Libr	Assoc 2.90 Inform	Cult 3.23 
Ethics	Inf	Technol 2.66 Libr	Hi	Tech 3.10 
J	Scholarly	Publ 2.57 J	Doc 3.07 
J	Inf	Technol 2.47 Program-Electron	Lib 3.02 
Learn	Publ 2.46 Inform	Soc-Estud 2.99 
Libr	Hi	Tech 2.44 J	Libr	Inf	Sci 2.98 
Libr	Inform	Sci	Res 2.41 Afr	J	Libr	Arch	Info 2.92 
J	Doc 2.40 Libri 2.91 
Libr	Trends 2.38 Libr	Trends 2.89 
Program-Electron	Lib 2.36 Libr	Resour	Tech	Ser 2.89 
Inform	Technol	Libr 2.36 Inform	Process	Manag 2.84 
J	Am	Soc	Inf	Sci	Tec 2.33 Libr	Quart 2.83 
Inform	Res 2.33 Learn	Publ 2.71 
Aust	Acad	Res	Libr 2.33 Malays	J	Libr	Inf	Sc 2.70 
J	Strategic	Inf	Syst 2.32 Inform	Soc 2.60 
Inform	Technol	Peopl 2.31 Ref	User	Serv	Q 2.60 



Decomposi6on	of	Diversity	



Conclusions	

Betweenness	

1.  BC	can	be	considered	as	an	indicator	of	mul6-disciplinarity;	

2.  Valued	BC	improves	on	binary	BC	because	cita&on	networks	are	valued.	

Diversity	

1.  Diversity	in	the	ci&ng	dimension	(“knowledge	integra6on”)	indicates	trans-	or	
non-disciplinarity;	

2.  Diversity	in	the	cited	dimension	(“knowledge	differen6a6on”;	bibliographic	
coupling)	trades	off	between	structure	(selec&on)	and	ac&on	(varia&on);		
! this	is	probably	the	best	indicator	of	“interdisciplinarity”;	

•  Diversity	can	be	decomposed	into	within-	and	between-group	diversity	
	see	hup://www.leydesdorff.net/sowware/diversity		



Scientometrics	




