
DOI: 10.4018/IJESMA.2021010103

International Journal of E-Services and Mobile Applications
Volume 13 • Issue 1 • January-March 2021


Copyright©2021,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



31

Using Bibliometric Analysis to Measure 
and Understand the Gender Gap in 
Published Computing Books:
Gender Gap in Computer Science
Arbana Kadriu, SEE University, Macedonia

 https://orcid.org/0000-0003-4922-4753

Kosovare Sahatqija, SEE University, Macedonia

Lejla Abazi-Bexheti, SEE University, Macedonia

ABSTRACT

Thepurposeoftheresearchpresentedinthispaperistheinvestigationofthegendergapinpublished
computingbooks.ThebooktitlesfromtheDBLPcomputersciencebibliographywerethebasisfor
thisinvestigation.Theconductedresearchinvolvesco-authorshipnetworkexplorationusingsocial
networkanalysismethods,aswellascontentlearningbykeywordextractionandrankingfrombook
titles.Thefindingsshowthatfemaleauthorstendtopublishfewerbooksincomputingthantheir
malecolleagues,andthereisahugegapofwomenregardingthecollaboration.Therearejusttwo
womennameswithinthe50authornameswiththehighestsocialnetworktopmetrics,indicating
collaboration.Regardingtheextractedkeywords,thoughtherearedifferences,resultsdonotshow
somehugedivergenceswhenitcomestotheusedlanguageforcomputingtitles.
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INTRodUCTIoN

Machinelearningalgorithmsareubiquitouslyusedtoprovideinsideinformationonhumanbehavior
indifferentcontexts.Particularly,partsofthesealgorithmsareemployedaimingtounderstandthe
relationshipbetweendifferentresearchersinaparticularfield,aswellasthefeaturesthatcharacterize
theirwork.Asthegendergapisamatterofsocialconcernandinvestigationfordecades,different
machinelearningalgorithmshavebeenutilizedseekingtocomprehendthesituationinvariousfields
suchasresearch,politics,education,health,etc.

Machinelearninghasbeenusedinordertoincreaseunderstandingofvariousgendergapissues
such as correlations between gender biases and statistical gender gaps (Friedman et al., 2019);
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genderearningsgap(Saavedra,2019);riskofautomationgenderbiases(Brussevichetal.,2019);
newscommentersvariationsbygender(Lee&Ryu,2019);electricvehiclespurchasepreferences
bygender(deRubens,2019);dissimilaritiesininvestmentdecisionmakingarisingfromthegender
(Silvaetal.,2019);riskofwagegenderinequality(Karimianetal.,2019);genderbiasinrelation
extraction(Gautetal.,2019);gendergapinparties(Mancosu&Bobba,2019);genderdiversityin
research(Stathoulopoulos&Mateos-Garcia,2019);effectsofgenderperformanceinonlineproduct
reviews(Sikdaretal.,2020);andothers.Intheresearchpresentedinthispaper,wewanttounderstand
thegendergapinpublishingcomputingbooksfromahistoricalperspective,exploringtheDBLP
dataset.Ourresearchistryingtoexploretwoaspectsofthisgendershareincomputing.Inthefirst
analysis,wemakeuseofsocialnetworkanalysistodiscoversomekindofimplicitinformationthat
isnewandcanbebeneficial,throughmetricscalculationsandtheirvisualizations.Thesekindsof
relationshipscanleadustootherconclusions,whichwillallowustoseewhichauthorisusually
collaboratingwithwhom,andthenwithfurtherinvestigation,wecanunderstandtheirinterestsand
specificfieldoftheircollaboration(Sahatqija&Kadriu,2019).Weexplaintheresultsgainedfrom
mainsocialnetworkanalysismetrics,withafocusongendershare.Inoursecondanalysis,weextract
andinvestigatethekeywordsthatidentifythefieldofinterestforbothgenders,usingbooktitlesand
informationretrievalalgorithms.

Thepaperisorganizedasfollows:thefirstchapterintroducesthefield,followedbythesecond
chapterthatgivesanoverviewoftherelatedworkfromotherauthorsondifferentinterrelatedtopics.
Thenadeeperexplanationforthemethodologyisgiven,includingthegaineddata,networkanalysis
metricsandkeywordextraction,whicharegoingtobeincludedinouranalysis.Thenextchapteris
abouttheobtainedresultsandtheirinterpretation.Finally,theconclusionofthispaperconcludesthe
researchandgivesanoutlineforfurtherwork.

RELATEd woRK

Thefieldofsocialnetworkanalysishasreceivedalotofinterestfromdifferentauthors,withacrucial
roleinanalyzingandatthesametimeforecastingfuturerelations.Severalauthorsinvestigatedthis
topicbyanalyzingbooks’collaborationnetworks.

Sunetal. (2011)proposedanapproachinorder topredictfuturecollaborationrelationships
regardingheterogeneousnetworks.TheirPathPredictmodelisbasedonthetopologicalfeaturesin
suchnetworks,usinglogisticregression-basedsupervisedlearningmethodstolearnthecoefficients
associatedwitheachfeature.ArelatedapproachusedbyYanetal.(2010)istheweightedPageRank
algorithm,whichisconsideredtoprovidereliableresultsinmeasuringauthorimpactincollaborations.
Another research similar to this one is made by Zhou et al. (2007). They propose a framework
forco-rankingentitiesofdifferentkinds inaheterogeneousnetworkconnecting researchersand
publicationstheyproduce.Sincetheco-authorshipdomaingotveryhugeinterest,alsoLiuetal.
(2005)haveinvestigatedtheco-authorshipnetworkoftheDigitalLibrariesoftheresearchcommunity
intheconferences.Theypointedoutthatthedensestshapes(collaborations)includeauthorsfrom
thesameinstitutionorworkingonthesameproject.Lu&Feng(2009)havemadeameasureof
authors’centralityinco-authorshipnetworks.Theexperimentthattheyimplementedshowedthatthe
extensitycentralityandbetweennesshavearelativelyhighcorrelationandthecorrelationbetween
extensitycentralityanddegreeislow.Anadvantagethatwecangetbecauseofexaminingthese
kindsofrelationsisfindingtheappropriateteammembersandtheirsimilarcollaborativeabilities.
Cheathametal.(2006)appliedsocialnetworkanalysistoanalyzethisissue.Theycollectedthedata
ofpeopleintheircompanyandtheircollaborativerelations.Usingthoserelations,theyfoundout
thewayofcreatingteamsthatwillhaveahelpfulcollaboration.Ontheotherhand,Huangetal.
(2006)visualizedtheco-authorshipnetworkviaaninternaltoolthattheydevelopedwhichshowed
theweightoftheco-authorship.
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