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ABSTRACT

Cantent wmalysis s o wellestablishbed wnd widely nsesd resssonch mestbod. T dbs aardy harm it was sl extensoady
in the guantitative analyeis of newspapers, and ite applications later evobved to include electronic media such
a mds and tdevigion, Mare recently 0 hos been applied w digital medza iaelading the Intema The use of
cuntent anakysis b analyzing ooline content s mostly been appled to static content, such s stsbc welsdles
in the early davs of the Internet. Snadies that oovolve ita usein the spalyses of dynamic Internet contemt—ifor
sxammple, content that regides behind datnhases—sre relatively mch less common.

Thie article iz not written as a vesearch paper per se, This article will ingtead dizeves reflections an the efficacy
of content anabveis s@ restarch method whon apphed o dymamic content such as DR by using o previous stdy,
wiich las applied content annbyais 1o the dymomee content of digital repesbbores (DR, a8 0 case sudy, The
i st udy used ms Uhe basis for this arbicke had applied content amibysis toa mamber of R usog msnaal
conanting by the researcher. In the provess o ramber of idiceynorasies in terms of the way instinstions popalate
thear DRs with degrtal chpses and the wse metdein o Geilidate discoverability of these digiinl obpects were
sncounterid that has inteduced some ‘oampleation’ Thes acticls will foous on bow cntent amalysks, o o
research method, can be sadapted o take into seoount these wiceyncrases to produce hettor regubta, This artcle
wall s lso slentify lmziations med clnlbenges of content analysks in dynamee coliee envimnments mond offer soome
sugpisbend o poroschuss,
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Introduction

Aa a “svetematic annfveis aof text,” content anabeis (CA) haa a long history dating to the 17th century with
chunch-melated stadies (theobogy), which evolved into “guantitative pesspaper analvsis™ o the mase
comrnication era in the beginming of the 2th century (KrippendordT [10])

Bemdes the classiend diehates, wehich wall e discussed o the mest ssction, CA las abes salved to aceomomisdists
e devieloproents, ixduding being applied to e mislin, such ss the Intermet, Newendod [ 18] conselered the
s al CA as 0 misins ol aoslyveing Intemet webaites and abed severnl mstanees of e emergence of this method
al research, The Inermet with ita dymamic natuse hag introchaeed challmges in the application of CA &8 &
research method, As Riee snd Regers [20] haove srgued, “the natural contaae of new medin maoe limit how
Faithifialby troaditional research desimea and methaods msy b applied” and “the natuee of ew media themeeboes
mny exenbe Drmitatsans, as well as new opportunities, for thie kinds of neasarch ypaoally appleed o moss owedin.”

Aprevious stody by Limow [15] buss faced this chiallenges discnssed above, The seudy was o nessaech progect thust
imvestignted o mmber of DR in Indonesinn higher eduention (HE} inststutkons, It had opplied ontent analysis
by marmally counting ssonples of digital objects in the DBa being investigated. Some of the challenges
smpountered were tha varions idicayneragies in bow institugons have popaboted their DRe with digital chijects,
theuss of metadata tofacilitats discoverahilicy of t hose digital objects, and the dynamic nature of online centernt.

Using the previous soly mentsoned gheve as ocnse shady, this aribels inlends to ndlest an the ssues and
chiallinges faeed by CA = as resesorch, mesthod — when applesd o dysismie content. Conseguently, this articks —




et besing o mmsarch witiche per se — doesn'l have the dsunl comparents, such s ressarch questions, resaah
abjectivis, ate, Thise components were present in the original research as published by Lisow [15] ss disonssed
abowe, Thi= article is intended as scholarfy relbectiona that will foous on some sspeces of the adaptation on the
vy CA haa been applied to dynamic content on the Interret, The sdaptation has been essential o the
application of CA to dynamie online content o minimize the urdesirnbbe effects canse by the wnbgue nature of
content. Besides dierribiogg the chulbenges, this artacde will als try booollier soms reomimerdatans for o betoes
apphication el CA o investigating dymamic online content.

Methods

Content Analysis as a Method

A mseieh method pantent analysss s been defined as o “techoigue G- the objective, sestematic, wnd
quantitative desoiption of the manifest cnbnt o communication” (Berdzan (), Althaugh there have been
i ltiphe definitions of content analyvsis, they have usually “revealled] broad agreement on the requiremsnts of
alspectivity, syebem, nnd geresbity” (Hobst B3] Holsti (8] desersbed “shpectniy’ as “mbes and procedums” an
witich the research must be performeed; ‘averematic’ 58 referning to the impartiakity of the rescarch process hased
an the formbated rubes; and ‘generality’ as irdicating the thecretieal rebovance of the findings,

Tan main aspects af contemit analysis have besn widely dehated, Firstly, the refative merit of the methad whaen
sl e quunbitative and qualiative messurements (KoppendodT [10]), Liasswed] @t ol [17] stated ehat ©[t]bere
18 clearly no reason e contlent analyss unbss the question o wants answemad moguantibstoe” However,
Hakari (9], by refesving toearler work by Lazardeld and Barton f12], sugsesoed that the method can also have
qualitntive applicnbions, as “messurement theonsts are gepomlly noagresment that quoliatoee and
quantitative are not dichotomoue attribates, bt fall slong s continumim.” Cieorge [4] hss comtributed o the
dizscussiane an CA by ntroducicgr the “non-frequency” content indieators, which he defined ss “the mere
presence or absence of 0 givens ontent charactenste or o oonbent syondmme within n designated body of
comminiesation,” and which be regarded s= “the non-quantitative or non-statistical variant of cordent analvsiz"”

Bevandly, it's the maie of mondest versas latent content, Thes destinction s besn mised by presvsous
researchare when they have noted that “omtent analyeis snalv|sles pot only the manifest content of the
muterial” (Wayrmg [16]), nmd thuse in sdditsan o e promary oontent (sulgest maotier) of o wod, there s also
the lntemnt comtent (eantextaal informa tion} provsded by the metadais (Bocker and Liliman (21, Berolson [3] has
arguedd that there ig po guarantee that different resdors will comprehend the ssme manifes content, avd that
Y| tfi s ddegre the arpgument goes, every reader tnkes his own peculine mesnbngs ovay fram tle comman
comtent.” Menendorf [ 15] suggested that a latent construct cam be mesanred by using one or move manifest
varishbes, and provided an example by citing & previous work on the study of Internet websites by Ghose and
Do 5], welsere e botent vierinbbe, tnteractovity’ o waes represented by 23 moonifest waeabdes that ane eesaly
mesurable, auch a3 presence or absence of a key word search, electronie coupaning, onfine contests, and
el iegs of salbwire " Schneider and Foat [21] relierred o the “structuml and lasbore sbements of websiie,
lypertexis, mnd tse links between themn,” as eloments that polentiote ond medinge “the redations bebwean
producers and usere of web materials,” Horving [8] agreed that heskies refarnng to “the thematic meanings
prisent i bext or imusgies” CA v sometinwes refer tao Che st maetum ] or festoes aoabyses ol wehsibes e mentonesd
by Behneider and Foot [21] abowve

Baaides those vhessieal’ delwstes mentboned shorve, The smergenos af the Taternet mnd Weorld Weds Wl (W)
hias aksa introduced mew challenges, afbeit also Tew cpportunitics, fiw content analyvss, Newhsmen and Rafbebi
(18] deservbed “five defining gqualitbes of cammumcation an the e o anes differsnt fom eaditona] mss
mestin: “ruliimedza, hypertestuality, packel switching, syichmonieity, and intemecbviey.” Arguahbly thines of
thess qualities fmuktimedis, hypestextuality, and intersctiviey} have had sigmificant impact an how eontent
amabymis cun be applied to web-based medin: ths v af “mix omaltiple medin ineluding et audsa, praphics,
animation, video, and even tactile and olfsctory mesgages;” while hvpermedia linke of the WWW "has broken
the shackkes of linearity” and “cverthrowmn the tranny of suthor ower reader”™ (Weare & Lin [22]h A& o resalt




this new media has provided “the readesfuser choice over the sequence and eontext in which material is
coreumed,” mnd a degres of interactvity that “empowaers users to become dymamically involead with the media,”
therehy gives moderbiser Soniml ever the progrim thmugh which thay are navigating, wd sonsssquently, the
Tnbemnet moves from an author-ventered to m user centersd, oo decentered, stnacture of informeation exchangs”
{Wemre & Lin [22)). Along the some lie, when elaborating an Cheir “Web sphere analyses" Schoeider and Foot
[21] ks tafked aboot the baelusbon of “manlyes of e relatons between prodocers wad vsers of web matemals”

Bampling and Coding

Az with resenrch in any field, it & virtuslly impoesible when wsing CA to examine the whole universs
{population) of any reecarch objects (KBrippeadodT [100, This raises the ssae of sampling, which hos tao
Tunctions. Fostly, ssmpling i esasinl in reducing the doto that nesds o be colbscied. In the contexe of CA the
fivst step s "to bist all membess of the elass of documents ahout which generalizations are to e made” (Hobst
[9]k Touls st s lists, indices, dimectarmes, s, enn be utibizesd o defive the sumple Semondly, sampling helps
ressesrchiars ko define the mit to which theycon make gerereafizstions based on the data gatheved; although an
“adeguate sgampling design & a necessary bt not o suffickent condition for validioy™ (Hedst f9),

Brippendortt [140] defimed thres kinds of units in ‘traditional CA, namely: “sampling units, recordinglooding
unibs, anad covbest unit=" which b then deseribead as flleas: {wath aginad empbuases)
«  "Bampling units are untis that gre distingueshed for s=lectve ielusion inan aoalbysis.”
s CRecondmgioding unms ame units that e distinguished fior separte diesenipton, mnanpion,
recorcing, or ending.”
s "Context units aoe unis of bextund mstter thist st fimits oo the informestan b be considered i the
deseriphion ol necoeding uniis"

[ beerens of smpling in this weebehosed medza, Wisspe wind Lin [22] cautsoned thot althoogh “ie Tniemet enaes
abatiy gathering, fs shoer spee and muotelalivy compleste the development of seientefieakly random ssmples.” Due
ta the mutability aepect of the Intemet, resoarchers bave even armued that “selecting a true rnndom sample
muny be pest b impossible” (Bates and Lo (1L Weare gnd Lin (23] neeommended “soome papulise method|s] 1o
devedap s sampling frame,” including to wse sesavh engines lksta from collector webgites amd most popular
wehaites on the subject(sh under investigation, each of which has its can sdvantsges and digsdvant spes. At the
sume lime, they alsa stresssd that, “news moan ebectmomie, digitel snvironment oan e custoanmsd, or
parsonakized, in o wny mot possible in other medis, Organizations and individuals ore usurping the editoorial
furction by ageregatmg articles and cther nformetion an o common bopee e specinlresd groups” {p. 285, 0
phenmmencn that meght dulengs: the valubly of the resguch of band. Weanes and Lin [22] also stated tht
“[t]he maprity of existing studice ... define thair gam pling unit 5= 8 @ngle Web i,

Biased an her analvsis of nineteen studies applhying CA technigues to the WWW, Meddillan [17) conchaded that
these aro thres types of coding units; “eontent eategoried” (the most commonk, “strsctural featurss of the Web
it fin g links, animation, vides, saosd, ete))” and Jehe] denegraphie” chanstansties of sites soch s aaunloy
of origin and type of inetitution that crested the gite ... [or] the nstuse andior purpose of the sponsoring
argaizrtbon in mene detal” The siudbes she anabneel, howeever, did et prodiooe any stamdard lse ol coatent
canbisparies, dnd she conchuded that, “sontent categores seem o be specabeally melated o the goals of the given
study” {Medlillan [ 17]), Mosendord | 15] seemed to be in sgreement when abe argmed that, “(a]ithough the content
analysl should consali both schalarly Biemmiurs and commercisl nessarch msd ose thesry as a goide whensver
peesible, e ar ghw ig, in fact, the boes, the final suthority on what content neede ta be exsmined and whst
variabies ought tobe taped,” and that “variables to be inciuded in & content analvsis must reeide in the message
muther than the souros ar reveyver” Wearne and Lin [22] adveonted “forsak{ing] exdusive nelmnee oo the
categorization of manifest megsage attributes” and imetesd “emplboing judgmental seabes of Wb gite content”™
Lo erninhdes a1 mesenrebuer o messine hodistie e ections aof Ele awdsenee thal migy be impossible oo eedoes o number
al munnifest abtrbabes " ablsougl teey alaocomeeded thae i bere are concerns about thie veleabliy of podgmental
measures,” Theee coding unita are the ones that will he uged for comparsons, analvees, summaries and the
Tunsis for indirenes muking (Krppemdaod [10]).




Comtext unitg on the sther hand “are not connted, nesd ot be independent of each other, can ovardap, and may
b comesualiesd in the description of several recording units,” which “gonerally surroand the recording units they
Tl to sdenbify . oor e loevsted ebsewhere, such s in obnokes, indess, plossanes, bemdlnes, or minsductsans”
{Erippencordf [10)) Ha ard dames (6] recommended the use of the home page of websites s 2 context unit,
arguing thust ‘5 servesd s the font door of the entire web sibe O fwhere] most visttors b o weh aite decoube
whether they will contmue to browse [the] ate” as well s o “provide conaistency senss the ssmple, sioes all
unita were a gingle page” This assertion was reinforoed by MeMillan [17], who concloded that Ttlbe most
cumman cantext unit ussd for [CA] studies was the Web site”” Hewever, Moebdillion [17] abay mentioned thst
“Imbany of the studies did not specify what was meant by the Web site,” which could result in the home page,
s pages, or all pages af the wehsite being analveed,

All these challonges ard opporiunities of the ‘new media’ have had ramifications for bow CA B being
implemented w0 meeanh method. Besed onoon ivestignion of o oumber of DRs al Dadonsesion higher
aduenten (HEp this artide discusses the challenges and opportunitses regarding the applessan o CA in
dymamic onlkine content on the Intermat,

The Investigation of Indonesian HE DNR=

The: previous study, which hiss sereed as aoease study foe this aricbs, was the bingitdinl study of Iebanestian
HE DEs tbust was condueted i two plusses: {Law [15])

e TData Collection 1 (DCLE Movember 19th, 3014 to Febeuare 1=t, 3015

e Tata Callection 2(DCEy Decembser 158, 2016 to Jamuary 20th, 2017

This prenionzs stbwdy has adepted & quanticative-qualitacive approach, o that althoagh comtent analyais was
utilized mainly tomther quantitatoe dots, some additonal qualitative asessments wers albao conducted, The
quantitative camponeat meedly mvodved “mon-requency” content indestoes {poding unrisp es per Geomge's [4)
dafinition. The additonal qualitative aseesaments, hwever, ware neither quantified nor part of the coding
sctusube, They wersonly mtended tolse additsona] shesrea oo b idvemm the stody regending the kol prctos
al Indonesian HE institutions in populating and monmsging their Dis.

Beverad lrmitatbns in this study need o be mentioosd regoding the vy of content analvsis when applied
i DR welsaies. Firstly, the content anslysis was appleed bo the metadatn ad documents coataimmesd b the [y
to gather nfrmation relevant to the characteristice and strocture of the DHEa, The content anafyeis was nat
applied to the madivadon] dociments or warks to gather milvemmabion perbnining bo the topie o subgect of esch
wiork, Ag an example, when analvzing a DE no attempt wiss mode to gather information on the sobpect areas
covied by the works comtained thersin, Instead, mbformstion wiss gathered an the varess s of wark
represented e, teaching muierials, thesesdivecartntming, publeshed matemnls o).

Beandly, DR ‘mnbends” resibe belind o datsbase, which mesmns that they ane not always svailabie in the frm
af statee web pages that can be analyzed s 8 whale representation of the website, They nesd to be retrieved
vs=ing an interface that ensbles vsers to explore the ‘contents’ of the DE. either throogh the vse of Beywordabey-
phryses o the seamh Dosction or by browsing the B hienuehiond strocture. [t s also the notune of DREs o
comtain records numbering from hurdrede 1o huancdveda of thousamds, snd these umbsers can change (inereaging
ar decrensng) g8 the T are investizated, In this circumatance it is not possibie to analyze the whobe ‘ontenits”
al o L A content analysas cunoanly be sompbeted by taking samples af the vamtents' (recomish, wihiel can then
b s tar formulate iradicative conctusion(z).

A further potentil lmitation e bt dain eolbetson was undertaken by o sole osder, wleneas Neoendoet' [15]
haa recammmended the vse of “at lesst twa codders, toestahlish interooder reliability.” Thos, the stady did mot fully
sty Mevendor's recommendistzn in thes negard. 0

1
The previous etady has resabted n several conclugions (Linuw & Gemoni 1400, Firstly, the Indmesian HE
instituthans ane sl in a stege whens they are still experimenting with their DREs. This conchesion wiss lasad an
the fact that a nmbsr of [¥Rs had kees numbser of records when surveved, compared tothe data gathessd from




OpenDNOAR. Somw DHe haad even changes thair DR software, Bt was fund, however, that Indonesian HE DRs
have: shown significant grodflh rate — in terme of number of DRe and deposit profile of the DRe — in TCZ,
enmyprared to DL Secondky, Indonesian HE D= were concerved more as cooposate infarmstion ma nugement
svetems than 48 & response to thammumadu:h:l:.rmrrmm (Gireen Dpsen AoceesT ), This conclusion
wins hasaed an results indiowting that in Indooesinn HE D= theses and dissertatbons were the mest damenant
typie of work. The prctices of populating and managing the DR montents has alao bat o support o the
conciusion, Thess kocal practices indicate that the srailabélity and aocessibility of the full-text doouments in [¥Rs
sorved mons s evidentinl rronds e adminsimtve and mansgement parpeses than as o disseminusion
plathorm for scholsady content. Thirdly, it ie “eery bkely that institutionsl prestige in erms of Webometrics
rankirg and the need to combat plagiarism have determined the growth and charseteristics of A in Trefonesia
muars Ehan thie need o ma ke Indoonesann research vasible and aeoesabde ™

Basaad an the preveous study desseribed e, this artsche il s and decoss the dliecy, oppartunities, aond
chnllenges af CA ps o method when apphied o the dyoomic coling contene, auch as in DRs Heowever, some
background information on the design a8 well s the results of the previous study will Hjpeovided where
appropriate, Detaibs regarding the dists collection proeess ol this previaus study can be found nan arbece tiled
“A Different Shusbe of Gresn: A Survey of Indonesian Higher Eduention Destitubional Bepositorses” pullsded in
Journal of Libeartanship ard Scholarky Communieation (Lisuw & Geromi [147 and o dactoral thests titled
“Institutmrmel mepeesitores in thie Indoneszan higher educstion ssctoe: Cament stite and fotuees prospeet” {Laaouw
| 1G]y, This artecle will not foeue an the decails of che data colbsction procesa from thie previos etudy, This articis,
inatead, will diseiss porme Essues encountéred in the data sollection process that could potentéally have soms
rumifications in the aouracy af the meeults, as well os the gdo piatkons txken b mitigate them.

The sumpling feome usasd in the previoes sty wiss the wss al’ sl caline resnuves ibinctioges amblor lsts)
reliting to st itutinn] mpositores; Webametoes® Ranking Web of Repositarses (huly 2014 & July 2006 edition}
at hitpdrepositories, wehaometrice. infden'dsandonesia; Open Dhrectory of Open Aoess  Repesitories
{OpenDOAR) st http:fopenadone ooy mad Blegestry ol Open Acvess Repesgiones (ROAR)at hitpma sprini=sarg.
Thesse anfine resouroes were wsed 1o compile a tist of Indonesian HE EEs,

The sampling umt used i s stody wias the ndovedusl websaie ol the DREs. Each URL of DRs nesalied om
the combined li=ts above was manually inspected to gather the relesant data, Tabe | presents the coding
yirishiestantts ussd b this study. DBs that wens not accessdlle mlber three separsbe ot templs {on Chiss delfient
abatiz=) were exchuded from thes stody, There were 52 DBs iscluded in TCL and 81 DRs in D2,

Coding visrknbies for pontent anslvsis of Indenesian HE DRs is presented in Table 1 bedow, dided o thees
cafegaries to make it easer to understand: demographics, stroctural festuree, and content categories. The
“Mumwric { L or empty” in the “Type” column & meant to ot aacheckimg the “Options”™ box paith numerie “17

ar lesyang this box empty.

Table 1. Ciling vartabkes e

satf of Indoresian HE D (Liauw {150,

Demagraphics
Acromym MNiA Texl
AR o TR Dbo,_ MiA 1= 1
| Yeor dof estoblishiment) hiA PG
Sapiuis Sqnte Mumenic { | or empiy)
Privase Mumeric ¢ | or empiy)
Region Hava Mumeric {1 oremypiy |

Bali-Musa Tenyggary

Mumenc {1 oremply)

Sumilra

| Mumeric {1 arempy |

Kalirmumton Mumeric (1 or empey |
Sulawesi Mumeric | | or empiy )
Melaluku Mumenc {1 or cmpay )
Papua Mumeric {1 aremply)




| # Dighinl Objegis Jelanual Mumenc
OpeniaR Mumeric
ROAR Mumnenc

TR Sexlfiwrne DS e Mumeric {1 arempiy |
Eprinis Mumerc {1 oremply
DL | Cranesha Digital Lilrary | Mumenc (| orempdy )
Oithern-house Mumeric {1 or cmpay )

Source/List Llsed WEBO [ Webometrics | Mumenic { | or empiy)
Openlak Mumeric ¢ | ar empiy )
ROAR Mumeric {1 ar empiy |

Dt iof Imspection MNiA Dhate

?mlﬂrﬂtiﬂm Tosaks B {Browse) Mumernic {1 or cmpay )
5 (Search) Buneric || or empiy)

Links

LEiLink fo Insaiguaional Websie)

Mumenc {1 or cmpay )

LL {Link 1o Library Website)

Mumeric {1 aremply)

ML {No Link o Eifhery

Mumenc {1 or copiy

Avoess Salistics e Mumeric (1 arempiy |
WMo Mumeric {1 or cmpay )
Collection Maming DENTH Mumenc {1 or empay )
Practices
Fair Mumeric |1 or empdy )
Poar Mumeric { | or empay )
Types of Wioks PLUE (Published ) Mumerc {1 oremply

LIMNPLUE | Unpablished §

Mumerc | | oremply )

THESES { ThesesThssertalions )

Mumeric {1 ar empiy )

TEACH i Tepching Matcrials)

Mumenic { | or empay)

STOW (Student Works|

Mumeric ¢ | or empay )

VREC {University Becords)

Mumeric {1 or empiy)

SPEC (Special Collections)

Mumenc | oremypdy )

UTHER

Mumerc || orempiy |

Avvailability of Foll Tex > S5

Author Naming Convenbiom | Y [ Yes) Mumeric {1 aremply |
M iMNo) Mumeric {1 orempdy )
Sanndardized Access Poims | Stondardized Sabject Headings Mumenc {1 or cmpay )
Free-teun Beywords Mumeric {1 or empay)
Max Mumenc {1 orempiy )
Mo Avialable Mumeric {1 arempiy |
Language of Acees Poinis English Mumerc {1 oremply |
[mddonesian Mumeric | | or empay )
Mix Mumeric {1 or cmpay)
Public Availabilicy of Full- | Al ost (n o= W) Mumenic (| or empav)
Text
E | Some (255 <= n <= W) Mumeric {1 or empty |
Selindmnol (0% < = 23451 Mumenic {1 or empay)
Mo Full-Text il¥5 ) Mumeric | | oremply |
Clpenness A (Dpen Access) - Public Mumeric {1 orempiy )

NkA (Mol Crpen Accessy - Poblic

Avvailabiling of Full Text <= 'Hr%

Mumerc {1 orempiy )

The context unit of this mmient analyeie was the individual (metadaia) vecords on the DE website, The
individhaal {metadata) records might be soffivient ag & ‘deciding’ Gctor bue thay might pot be sufficient gz &




‘ronsigteney” fotor, ms aeserted by Ha and James |6], sinee different DR would have ddferent number of
{metadata) recorde.

The full list of TVEz anakveed in this soody (62 in DT aod 871 in T2 can be found s an external datseet (Linuw,
HIT). Subsit ar summma ey tabdes might be used in the desoussians o highlight mapects aof CA

Result and Discussion
Challenges in Applying Content Analy=is in Dynamie Online Contents

e genensl, daba oolbsctaon wis stmughiforsand aoee almest all, sxcept ane, of the coding vamables wens “non-
frequesry”™ variahbes, However, some complications were enconntered when sssessng and categorizing some
varighées that might potentially affect the walidity of the study, The following section discusses these
“ponmplivaticns o this seps baken bo try to itggite them,

Collection Noaming Practices

Collection naming practices, toa certain extent, oould influence dismnerability of contents by enhaneing o
inhibitng navigability for users Therefore, this coding wariahle wag intended to assess discoverahility and
rurvigishelsby, Difs thud used single crtermon to cabegorss conbents at a certain bad al collestan hismaehy wiould
anahle nsers to easily novigate that I to find content, The critesion could be based on Type of Work (puabfished
Jomirmal dartieles, tesching musberimbs, universaty records, ete); Type of Medin (book, bookbet, Qyer, poster, ete.);
Type of Cantent {bext, Imimge, vides, ete); ar other aspects such as organizational strocture, DEs that used
muLleipde criteria to cotegmrize cantents af a certain leved of collection hisrarchy tended to confuse users. In this
stumby the cnbegneies for colbscbion muming prartess wene s Elloses

e Gond: collsrtion naming vsed o sngle eriterion at o oerai level al eollsction hesarclhy:

#  Fair mollection naming wsed for mone than one oriterion af & certain lesel of collection hisearchy, Tha
practioe might cagse soms guesswork when navigaing the collections, but in gerersl the pracoce did
nust cnnafiss wsers and

# Paor molbection noming s muktiple criteria &t a certain lesel of coflection hierarchy, The practics
definitely cases confusion for users in navigating the collections,

The initial ariterin get in the planning stage (Good, Fair, and Poor) did not seem o be sdegunte to aocommedste
the varous beeal practices in noming the collection—something that wae not detected n the pibot phase of the
CA, Fiestly, the tnitis] eribesin wens @ o assess the usdulness of the aollaction nnmes in esssting uses Lo
quickly grasp the seape of each calbection in the respective DH by corsidering collection names, In othar words,
culbstion noming = o proctee] squivabent o the hidmrchieal stroctuns af the oollections, the noming of
dirsctaries ar fodders per s in the respective T, In the data coldection phage, it was found that in some De the
colbaction mames or the hissarchical structure of the eollections was sufficiently stisightforwvarnd and easy to
cumprebend. However, these DBl also bave some leenl practiees that were dessmsd confusing for users. For
amample, gonw [FHa placed documents relabed to for manifestations ofp the sanwe work into separate reoords,
This practice waually irmobed the main dooumenta (Microsalk Wod or Portablie Docoment FormetTEF} and
thes presentnbion sledes related b the noiun deeoments, Thus, although the ollsction auming preactsos wem
onsdered to be “Gwood,” the overall collection mamsgnament Eractioes of the DHe could poentially ceate
cunfusan for wsers T effects were apparent:
s the erteri set b thie vanable (Collection Maming Prictice) were not adegquasde to gquantify e
sespesame ik on the navigabilite ard discoverability of sontents in DRaor thers was o mismatch batwesn
e tweer dbiser b condition thist was not detected esrclier inthe design or pilob phisse; ol
s during the CA process in DO, the guontificativa of “ Coliscton Naming Practies" las been imflhaeoeed
by the biss from arother judgrent not oxplicitly set in the critevia for the variable in question, namely
prawctxes o bow documentis) ol the wme work esfare pecanded o the DR

Simee it was obvicua then that the initial criteris were no ooy wseful for sssessing the navigahilite of DEs,
ey pusesbesd] b bes expanded b inelude thee loosl prsctices as mentoned above, Heowever, sxpiomting the mitial




cribarin to inclode local practoss may make them too bmad s oo dme omsuming to be executed, Espocially
ainee, s mentkoned esrlior, boeal practices of Trdorsesian HE mstitotions in popalating ard mama girg their Re
would coly be gathersd as addibenal qualitative cheervatons, They wise ot intended bo be ot of the
qpuantitative datn eodlected for 5 CA soudy,

Secandly, baused oo further obsemvations of the TR software used, an obseevabbe trend smarpesd that certain DR
safbasre {Eprintsl has provided genesie aitegorization or hierarchical structure for the collections hased an
argarizadsar | st ructureal the mstitution, whele ol prodsding the peasibaliy to oomplbetely modife the s muetune
baped on soather sepect. This gencric structure hag hefped in providing an easy-fo-navigate ernironmert, Most
IR that wsed Eprints have kept this geperic strucure o mansge their collectinns, with very few exeeptions, [t
wins abeserved thist cbher DR sadbwione: {08 pisce, Ganesha Digieal Labmary GO or OthenTn-bunase) hove tnken o
different approach by allvwing users or institutions to define the collections freely. Thus, D that have used
saarfbwrire ot ber than Eprints lae tendead toget mane negative sssesaments inberm of thetrepseofase oompa ned
to Eprink=

The fet thot e siustbon deseribed sbenee was anly folly realieed afier DO wos completed has anly
acimeerburbed the problem. Thus, it owas decaded thot the ' Colbaction Maming Prsctice” coding vorsble woubd nat
be uged in DC2 snee the results would definitely be bissad and shewed by the DR software veed, Had there
Tisen more than ane coder, Ehis situaten muglit hoove betsn avodalle sineoe this s soe woubd have come up durom
theearly phase o the etudy when the coders would need to reconcile sy differences in their coding,

A lesson could be leamesd from the cose discossed ghove. There is abways & sk i oeubactzng sddsibann
quakitative sssesenwnie while doing the quantitative part of CA ondymamic onliine content. The same nek does
prisent inan dfline evimnment, bat inan anline emdnmment the Sslippery slope’ s stesper stoos (e
‘Temptadion’ b nvestkpate further gy perveived anoemaly is alsiys just o dick away. As mthe ease of the
“Collection Maming Practioe” discussed above, the temptation for further investimtions had led to brasad
ressibisn. This ‘templation” leowever, doss nod: seem to be the ooy problem encountenst n this study, as 18
discussed in the following section.

Types of Words and Public Availability of Full-Text

The “Typress alf Wisrk” sartshle in this study conslsted of severall gabigoriess: publishest warks (PFUBE wopaldisbed
wordes |LTNFLHDY: thisses o disserations (THESESE teaching matenials (TEACHY, studaent works (STDW)
university recards (URECE epecial eollections (5FEC) and other ((CTHERL Duoe to space conssdorstion,
neasanng and explanations on the cotegories will pol be elabarated bens but can be fomd in Table 3 al the
articia by Leaww and Grenomni [ 14],

Imforrmstban oo fhe types al waark was gaihered by taking ol bas thres sample reoeds froom ssch smoflest unit
of the mlkxtion in the repesitory and inspecting the metadata, It wes only pecezsany 1o detect the existenoo of
thedifferent types alwork inthue TRs, and oo sltempt wass munde tocaboulate item digital chjsetah counts freach
type ol work.

I Bisremss ool deterting thus excisbensee of certnkn bype of work, & wiss ot safficient toonly inspect the metadida, e
twa rensons, Fivstly, the “Type of Work”™ varkabbe in thie study wae caregorized differently than thoss categories
prowided by each inetitution ueing different DR software Cloem Type” in Eprints and “de.type” i TESpace),
Bevondly, thers e been numenas owses deniifmd whens Indonesion HE DHEs love weed the delfaoli
categories provided by the DR aofbamre incoerectly or have customized them entively to fic local reeds. Az an
axcarmple, inan DR the “Articl” categrey D been wssd fe poamal arbicles, conberencos papens, and newspaper
artwcde, Thus, inspectsanis) needed o be aondocted o thue Dbefsdigital ohjectisp o ench moond o asceram the
type ol work sessociated with esch reoord,

Begides whantitying the types of work, forther inspection was condurted for esch sampled record (o collect das
relating to “Public Availability of Fuall-Text”™ veowabe. This was dome by examining all fibeis) or digital object (2}
abtached eoeach record Lo msertain svern chomcteristics:

s whether the full-bext deoamentfs) neflectad the pype of wark recorded inthe metsdor;




s whether the ol et docvimentis) represented the complete work s relleciad inthe metadata; and
¢ whethor tha full-text document(g) wasfware publich scressible (no profection or acce=s-restriction),

The numbir ol recards with publicly seossthle Tl bexe document{=) wias nonded in “Open Acosg” (000
category whils the ones with fully or partially protected or restricted sooess wire recorded a8 “nion-Open Access™
(om0 categoey. The "Openness”™ vamahle was acded for the sede purpose of making it aasser for the
resarchiers to oount thie DRs with (presamed) OA palicies inpleo: (publicy socesatlde ulbtext document fouand
in =300 of the sampéed records) and DRs withoot OA policies (publicly aocessiblo full -text doooment fand in
el al e snmplesd recomis).

The fact that thia CA was conducted to gather both guantitative dats and some gqualitative cheorvations has
inErlueed anotber complication. As mentiooesd ahbove, the datn an the types of work wene gathered by kg
at least thires sample recorxls fom each amalbest unit of {digical chject) colbeetion in the epesitory, Thie meant
thint the sample reoards examined would bive only besen theee reconds bed o *pereive] anomaly’ unosaal
practies in mansging or papuiating the DRs) been found. Heowever, additionsl sample resmds wiens eaxamined
in cases wharme such an aromaly was found, inorder to irvestigate further the natare of the “percedved aoomaly,”
Thesa audditional records examened hiad been when o secvunt i the coleulation of the peraeniage of the
avaitability of foll-text domment= in the respactive DHE. Thus, the tweal number of records sampled inone IR
mightor might not be identical toather DS, In oo stoctly guantitative CA this was not an idesl stuation sinee
it mikght intrekboce o bins: ceal lessi the puldic ovnilobibiey of Dull-fe deeunmesents could oot be, oo ly speaking,
compared toone another, This condition hatd been identified a5 an sdditional Emitation to the ooe nsmtoned
earlier in this sscthon

In terma of the “Public Availability of Full-Text” varioble, Univergity of Indooesio's DHE provided 8 good
appertunity o besd the credebibity of the moonl sampling technigue cmployed in thes content analyss study of
D= The Universeiy's TR o sopamsted eseh oollistian inbe e entegores and babelliad them mspectively with
“Open” whers the full-text document{s) of each work wae publichy aecessible, and “Membérship” wheve fulk-texe
document{s) of sach work was accessble anly o memnbers (mbenalommpos membens), Manual inspections of
anch category, by taking some random sample reoveds, hsd proven that scopssibility status of the full-text
document{g) af each work was consistently enforeed, Since the DR aoftwere las provided record counts for aach
oulbection, exnct caboulantions — based on Uhase cntegories — eoubd be mnde o ident iy 1he mamber of reosmds whiee
the full-text document(el of esch work ks pubficly amessible. This number could then be divided by the total
b of revoeds inthe DR o produce the percentage of reords o the DR whisnes puldic sooess wis grmnbed.
The Fgune abtained wos A%, This Bguee wies vy elise ta Uhe gune obismed by takime ramdom samiples of st
least three records fiam each af the bowest hiersrehies of eollection in the T {43,505,

There wore, howsver, some complicating fartors in terms of the data collaction for the “Public Fuli-Text
Availability” variable, Fivstly, thore were some legitimate ressons why certain worke in DEa could not be
aeeessmsl which should be prevented from affiscting the “Public Full-Tex Asatlabiliy” oriternon. When
axamining the Satva Waeana Cheistian University's (LESW) DR, it was fund that some veooeds preverted
pruabdie nevess bo thue full-bext docamenfs) doe to mosmplisbe admmistrtive doou ment{s), such as gt hee onsent
purgger o] sutbuar's po-plsgaaream fatement poge. Thess ransonds) s explicaily stoted in the recards, In this
casl, the study has exchaded these recorda from being counted indetermining the vahee forthe “Puble Fuall-Text
Apunblohality™ voaria b,

Secondly, the sampling method, which required a minimum of thres records randomiy anmpled from esch of
this lawest bternrchies of collectaon in the DR seoubd intmoduee an unintembed bas in DR thot had sesye shawed”
distribnztiom of coflectioms, Two esees in PCE could serve as exnmiples: Compuater Seiencs Colbege (STIRUM] and
Sunan Amged Siate Ialamic University (UTNAMPTL-IHL) Thalbbe 2 alws the distributson of collections mbath
DOl

Table 2, Detribution of mollectioes m Compoter Sgenoe Collages (STTROM} and Sunan Ampel State Talamie Univemsinds

JUINAMPEL-DHL) Dils i Lisuw 11
TS of Wor |h{m| 0 |.!ufnmdf.! o |




_Article n LIS azl 284
Baok 3 .17 7 [ir:
Beowsk Section TR i 047
Conlerence or 11 | 145,51 Ml | 23
‘-‘-'-:q‘l_qs;w_l_tﬂ_n | |
Thesis 1517 | #%.14 0615 | 9402
Cither il il 1] as
TOTAL 1,741 1 11290 | jLLY]

Bath DR had beavily skes o] distobuion al solbections, whsrs Thesis oflsctson consisted of B7.14% aml 84.002%,
al the total DR cantents respecively. In DREs with hesseily skewood destmboution al collsetion sach s these, taking
the zame numbser of apmple records from each colbaction coald potentially misrepresent the charactoristios of
this Dtz ssspecan Iy 1 b that relicd on the mumber and aenposition of the samplet naoeds, which in this stody
it pelated £ the “Pubdic Full-Texdt Availability”™ variahbe, Takirg Computer Science Colbege's (STTROM) TR as an
aarmple, which was mot the most extreme case of an T with & shewed distribution of colbections, we find the
iR Tl Brvee dliffem=nt calbectiona. Assumimg thist the study ok tires sample naeonds Fom each oollectbon, thiee
woald b fifteen samphs remords in total; giving esch sample record an equal weight of 6.67%, Two sampbed
reevmlis fram the “Boak” cnlbation twith the lesst nummber of reconds) that didit procide poblic seosss to the full-
text doevimentis) of the respertve work woukd have been ermough to deop the BRs degrnes of openness; @ doop ol
13.33% to BG6TY, In reality, when we took into ascount the distribaation. of collections in this DR, thess twa
reeveds would have only bean worth (01 1%; kesepng the DR degree of openinoess af $00E82G On oo band, had
the sudy stuck rigidly to the same number af sampled records in each moflection, the result wankld not kave bean
representativeat the I being areeyed, O the other hand, had thestady strived to pepresent afl theoolbactions
i DR, ot wenabd i husd to take ton musny samiple mconds o the desmnent adlection o naminsin eguaal
weight among the sampled records; an imposibie ek toundertake manaally,

A a compenmise of thess two delfeul chosces, the study adopied o ‘mbdadle groand’ appeoach, which ensbled it
to represent — tocertain extent — all colbections proportionately while at the same tme manually doable This
appmach consisted af tao stepe. In the rst step, o minmuom of thres sampls neomds wers seecied as usual;
resultingin a percentage for the degree ofopenness of the DR, En the seemsd step & number of additional records
wete stlected mandomily fom the dominant collectiond=) o determine the congigtercy of pubdic soeeseibility
srtabris al the full-text documentis) weasanbed with ssch rcond in the oalbectione In the cose whens all or meat of
the additsmalb-anmpled recovds dd have consistent status, then the pementagms for the degres of openees for
this DH s
s determminet caly by the additiorolly-ssmpled neombs fnen the domimant oalbactands) if the deminmmt
collectionis) singly or collesctively comprised of nearly or mare than 808 of the whobs [ contente; or
= determined by the sampled recoeds s sdefitionally-zampled mooeds from the dominant ooflecthoni=)
i e deminant ollactionds) @ogly ar collectnvely compeeasd of fedy bees than #0% of the wheole DR
sonkenta,
In the ee where the additionallv-sampled records did mot have consistent gtatug, then anly the calmlaton
frven the frat step wies ke ns the percertage fior the degree of oprennmess af the DR

This proporimusliy versus do-ability problem con sazaly be allevinted in foturee similar stodies by empleytnge o
e b bed processs of samipling thee recomls moon DR propeort mately Inssed on tee mukeap of its enlbions
andior taking it ascovrt the distribation of records basad on the Year, Howeser, in terms of Indonesian HE
DiR=, it b= s impertant to anticipete boosl prsctives where they:
w  provededd ame ar more Abeispdigstal abject{=) ot bt wark i the mespective reoed but mot mots
entivety, meaning that only some partiz) of the comiplete work waa‘were provided; andor
= provibed one ar more file(sldigital chjeet(el sesociated to the work in the respective reoord thet
repreasnted the conplete work bue neimcted public aocess o oneor mone ol the Gbs{=digital abject{=).
Tha pecond problesm might be essier to snitbcipate technically but the first problem will be much more diffionle
o bsekle inosn sulominted process,

Beagides the challenmes ident ified above, mors hanee emerged in the context of korgitodinal CA soudy




Challenges in Longitudinal Study Conbext and Tdentifving Opportunities

That D2 was o repead of DO langitudand study) also pesed scene complications dise o scone chonges that
Tunel Bunprpersied b nueber ol instaiotbans beetwsen thue axecotzon of DC 1 amd DCE Sanse af the choanges wen:
meredy ‘ooametic” in natare, such s changing the UKL or switching TELs between the imstinatiors” DR and
anather syetem (institutianal website, bog, heary's online catalagOPAC, ete), However other changes were
more gubetaniial, such as change of DR software, some features of the TR not functioning properly, boken
limka to the full-text documsni(a), obe, Thess changes conld potentially introduce soome Eind of hisa into the
lmgrivdin] sdy sinoe they hove rendered this cenporeasns — inthe steicber seose of e word — betpesen the
ressubis From DCT mod D02 ampessibbe £ b undertaken. Speaking aloul thesr stody on bogs. Hermng st al.
|7] luasel himtesd b this chalbange when they stabed tust “[plechaps the greatest challeange in anslsing bligs
lengtudinally ties in sdont ifving comparahle samples at different poimnts in time.” This is anothar firther
linnitation of this studdy,

Alse, avearding to Herming et al. 7] [1]be ressules of the longstodinsl coabent mnnlysia con be grouped into threas
crsbimzaries: chinges, stabaliby and varsshiliey.” They delinsd “changes” e “a dear pattern of bxresing or
desrripsing aver B, and “stalibity” as “chametersdies that do ool dhungs sppeectishly over me," whibs
Uyieriehelity” s “remlbs that donot shew o dear dinsctbonal pattern, but nethes Auetoaste fmom sample to
sample” As was evidenced from this study, coding variables that were “demographic” and “structural
fentures™ in nature tendad 1o ba gtable; with some exceptions when the institutiong hed changed thair DR
saftweare, Chn the other hond, coding veriahies that were “content categories”™ in nature showed cheansble
chunnges betweesen D01 and B2, This sy did oot chserve oy viarisbelity ssoe sines the ongatadinal study
s abone anly in two diffenent perods af tme Yariabibity weiald ey be posslilis o be abasmeed in loogitodind
stinbies that invalves ot least thres delferent perods al’ e

Conclusion

The discussiona thus far have led to somse realizatione regurding the efficscy of CA when implemmented to
dymamie paline okl on the Internet, especzally o contents m DEs The dyooemie moluee of the Intermet, as
an infraeoreture s= well &5 interma of its ever-changing content, hag introeduced challenges toand demanded
improvisstons in the spplication of CA

The cvstamizability of Trtermet smd'or weh- haged applicationSoftwars — in this context, the [¥R aofbarsre -
hns muadis i almest impossible b monduet pilol sudy thot coubd sntcipate all, or cven mosl, varistions of e
wary applentontiivare s customized 1o Gt oeal peeds and practices. This condition might resalt b
compieatsans in any studies, where these complications wore nio foveseen durng the plot phese and were too
ahiffeult ter mitagabe whibe maintaining the do-alablity af the stady onee the stedy hos started.

Concucting additional qualitative sessssments while daing the guantitative part of CA based an dynamie
anbine vantents will abwages ey with 5L some sk ol trodocing biss o the study. The dyoamie ool
anvironment hss mede it By too essy for any researchenz) m deviate’ froom the origing L design ol the sty aines
Turthesr mvest ignthon i abways just o elock sy o situation tht would onby Tee scseerhated in CA studies with

sl el

I swbcletion to the chusllonges mbontofied ahove, the Dntermet amld the webdbasod media lnye alsg prosided
appartunitees for the application of CAL Fiestly, the digital noture of the Interret and webebissed medsa has
anabbed the sueailability of abunsdant sourees of data that are seady to be assessed s processed vaing digital
me=nns. Alibough sme resechiens have argued thak this s abas o challenge in berms ofsampling, this abundani
awaitahility of data hae nevertheless opened 8o many rew cpportunities for CA giudies, Seconidle, despite the
curvenit technological Hmicathong, the Intemet and web-hased maodia have crested opportunities for autoimnst g
this CA processse. In the case of thes stady, an autamated CA woubd hnve been abde o perfiem moch beiier
sampling of records in DR by taking into soecunt the proportion of indivichoal eolbection in each TR, An




aptomated A might have even been able to conduct agsessments for the whobe contents or reeards inan DR in
i boes time comypared to mamusl CA

In the comtext of mpresentativeness of CA resalts, human involvement andor judgements will atill bae

crucial singe s =hll impertant o take nto aeomint sl proctees amd sdicevicorasies ol the medon bemg
imvesiigntint, This, o combrmtion of sutomsted wod manual CA b il the preferred chuxice.
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