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ABSTRACT

Researchtrendsaredynamic,changingfromtimetotime.Itisanindicatorofthelatestinnovations
ineach fieldof research, current areasof research, the latest technologies, anddevelopments in
eachfieldofresearch.Italsohelpswithfutureinnovationsanddevelopmentsbyprovidingcurrent
challengesandopportunities.Thisarticleproposesanefficientmethodtofindresearchtrendsin
eachfieldofresearchofanysubjectareabyusingthegraph-basedsubjectclassificationofpublished
papers.Thismethodologycanbeefficientlyusedtofindresearchtrendsatanypointoftime,based
onthepublishedyearofacademicpublications.Astudyofchangeinresearchtrendsinthreesubject
areas-physics,mathematics,andcomputersciencehavebeensuccessfullyconductedbasedona
totalof4500publicationssince2004.
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1. INTRodUCTIoN

Thescopeandimportanceofresearchareincreasingdaybyday.Researchtrendshelptofindout
thehotspotsandemergingtrendsineachfield.Itisanindicatorofthelatestinnovationsineach
fieldofresearch,currentareasofresearch,thelatesttechnologies,anddevelopmentsineachfieldof
research.Italsohelpswithfutureinnovationsanddevelopmentsbyprovidingcurrentchallengesand
opportunities.Academicpublicationsarealsoincreasingday-by-day,andscientifictrendsanalysis
playsasignificantroleintheacademicfield.Findingresearchtrendshelpsresearcherstofindthe
currentresearchareasofinterestsandprovidesapathwayforupcomingresearcherstofollow.Thisalso
helpstoimprovethequalityofresearchandcanbeefficientlyusedtoanalyzescientificproduction
ineachfieldofresearchandtopredicttheriseandfallandstabilityofresearchtopics(Bobadillaet
al.,2019;Prabhakaranetal.,2016).

Thispaperproposesanefficientmethodtofindscientifictrendsofanysubjectareabyutilizingthe
graphbasedsubjectclassificationofacademicpublications.Scientifictrendscanbeidentifiedbased
onaspecificyearoraperiod.Thishelpsustofindthechangeinresearchtrendsfromtimetotime
ineachfieldofresearch.Themainbackboneofthisworkisthewordsequencegraphrepresentation
ofscientificpapersusingfull-textindexingapproachwithsubjectclassificationusinggraph-based
classifiermodel.Theentireworkisbasedonpreviousworkofauthorstoclassifyjournalarticles
accordingtoitssubject,categories,andsubcategoriesbasedoncontentsusingGraph-basedSubject
Classifier,GSC(Soumyaetal.,2017;Soumyaetal.,2019).Thisapproachcanbeusedtofindacademic
researchtrendsbasedonaperiodofyearsorforanyyear.
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2. ReLATed WoRKS

Findingresearchtrendsusingscientometricreviewisanactiveresearcharea,andalotofpapers
arethereinthisfield.Mainlycontentorcitationanalysisisdonetofindresearchtrends.Identifying
researchtrendscanhaveano:ofapplicationsanduses.Itcanbeusedtoidentifycurrentresearch
trendsorhottopicsinasubjectarea,riseandfallofdifferenttopicsinadifferentsubject,toidentify
futureresearchdirections,etc.Mostoftheworktofindoutresearchtrendsinasubjectareaisbased
oncontentanalysis.Theauthorstendtofindouttheresearchtrendsinscienceeducationforaperiod
offiveyearsusing1088articlespublishedfrom2013-2017ismentionedin(Linetal.,2019)by
analyzingthecontentsofarticles.Theyalsotriedtofindoutthedecliningtopics,emergingtopics,
andpersistingtopicstoointhefieldofscienceeducation.Asimilarstudyisconductedin(Bodilyet
al.,2019)tofindtheresearchtrendsininstructionaldesignandtechnologyjournalsbyextractingthe
IDTscholarshipsobtainedbyreviewingScopusjournalsfrom2007-2017usingatotalof65journals.
Findingresearchtrendscanalsobeusedtoidentifyfrequenttopicsofaselectedjournal,tofindout
theresearchthemeofajournal,etc.asdiscussedin(Lei&Liu2019)tofindouttheresearchtheme
andcontributionofSystemjournal.Whiletheauthorstriedtofindoutthegeographicalandthematic
trendsinenvironmentalmanagementsystemusingthewebofsciencedatabasearticlesin(Salim
etal.,2018),thetrendsandopportunitiesinrequirementsengineeringaredeterminedin(Ambreen
etal.,2018).Usingvisualizationanalysistofindoutthecurrentstateofbigdataresearchrelatedto
themedicalfieldusingjournalpaperspublishedinthisareaisdonein(Liaoetal.,2018).Again,
thevarioustrendsandissuesrelatedtonursingstudiesbasedonmobilelearningisinvestigatedin
(Changetal.,2018)usingrelatedpublishedpapersforaperiodfrom1971to2016.Game-based
learningisanewhotresearchsubjectareainthismobileera.Authorstriedtofindouttrendsin
game-basedlearningin(Chang&Hwang2019)usingpaperpublishedfrom2007to2016.Using71
paperstomeasurethesocialimpactofentrepreneurshipisperformedin(Rawhouseretal.,2019).
Astudyandmeta-analysisofresearchinhealthinformationsystemsusing126articlesaredonein
(Hariedetal.,2019).Byreviewingdentalliterature,theauthorstriedtofindoutresearchtrendsin
emporomandibulardisorders,andbruxismisdescribedin(Manfredinietal.,2019).Areviewof
studiesconductedinthee-Groceryareatofindouttrendsandgapsisdiscussedin(Martínetal.,
2019).Toidentifythetrendsintourism,ITresearchisdonein(Yuanetal.,2019)inadditionto
identifyingwhethertheno:ofarticlesinthisareaisincrementingornot.FuturescopeofICresearch
isdiscoveredin(Bisognoetal.,2018).ThedifferenttrendsandcurrentstatusofDigitalsupplychain
arestudiedin(Büyüközkan&Göçer,2018).Thedifferenttrendsincollaborativelearningsupported
withtheaidofmobiletechnologyarediscussedin(Fu&Hwang2018).Howresearchrelatedto
foodandgastronomyevolvedintheareaoftourismandhospitalityisstudiedin(Okumusetal.,
2018).Knowledgemanagementrelatedresearchtrendsarestudiedin(Wangetal.,2018).Research
trendsinautomotivehead-updisplaysystemsarereviewedin(Betancuretal.,2018)inadditionto
implementationtrends.Authorshipandcontentanalysisisemployedin(Bondetal.,2019)tofindout
trendsineducationaltechnology.Scientometricreviewsrelatedtoearlyliteracylearningisstudied
in(Tealeetal.,2018).Hotresearchareasinpowersystemreliabilityareanalyzedin(Wangetal.,
2018).Researchtrendsinservicesprovidedbyinsectsintheecosystemarestudiedin(Noriegaetal.,
2018).Acombinationofcontentandcitation-basedanalysismethodisusedin(Olawumi&Chan
2018)toidentifyvarioustrendsandstructuresrelatedtosustainabledevelopment.

3. IdeNTIFICATIoN oF ACAdeMIC ReSeARCH TReNdS USING GRAPH-
BASed SUBJeCT CLASSIFIed SCIeNTIFIC PUBLICATIoNS

ThemainbackboneoftheworkbeingWordSequenceGraph(WSG)modelrepresentationofkeys
ofGSC,Graph-basedSubjectClassifierandKeySequenceGraph(KSG)modelrepresentationof
submittedpapersfollowedbythesubjectclassificationofresearchpapersusingGSC(Soumyaetal.,
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