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Abstract

Many aspects of digital libraries have been considered and examined so far by many researchers and authors.
How much these efforts have been collaborative within the last few years by those who have been actively
involved in recording of studies done on theoretical and practical aspects of digital libraries, was the main point
of concern for this researcher. To achieve this, the EBSCOs Academic Search FUllTEXT Premier database and
Science Direct online database were consulted for online electronic articles on digital libraries. The publication
period was limited to 5 years, i.e., from January 2000 to January 2005. Some 130 articles in EBSCO database,
and 115 articles were returned in Science Direct database. In the course of examination, Collaboration
Coefficient equation was used as was introduced by Ajiferuke, et a, [1]. Calculation of the CC values revealed
that collaboration in publication of digital library records has been a growing trend in the last five years, though
not very much remarkably. 109 subjects were identified in the articles that were discussed in relation to digital
libraries. Among these, the highest collaboration rates were identified to be associated with issues such as
technicalities, application, experiments, performance, and, information processing and retrieval in digita
libraries.

1. Introduction

The term digital libraries and its currert concepg seem have come into our literaure since 1990s.
Seachesinto the relevart literaure returns publicaions that go back to the first half of the decace
1990s. By the turn of the 20" certury, the concept and ideaof digital library was almost common
placeworldwide, egecially in the wedern world. Many vertures from simple digital collecions of
electronic lists of journals holdings of an institution, to sophisticated systems and collecions of
ebooks providedfor distance acces and use, arenowadays within reachof those who are conneciedto
the interret, or canacaess electronic library collecions whether through oPACs or cb-ROM holdings.
On the other hard, it is comman serse, aswell as experienced nowadays that collaborative scientific
activities are very effective in advarcing the related areas of knowledge and their related
techmicalities Developmert of multi-disciplinary branches of knowledge since the late 20" Certury,
not only hasreaultedin coming new fields of study and new experts into being, but also, hasrequired
cooperaton and collaboration of different experts to communicaie on a multi-disciplinary issue.
Therefore, collaboration looks to be the specific characteristic of the new Century in academic ard
resarch world. It is now common serse that succesful sciertific probe to presen day issuesrequires
OcdlaborationOamong several experts eachof whom deak with a specific apectin thatissue. Thisis
expected to be true with ODgital LibrariesDas a new multi-disciplinary concept. Therefore, to some
extent, degree of successin this areadepends on the degreepeagple who areinvolvedin related agects
and issuescdlaborate. Based on this logic, the present resarcler applied contert aralysis of relevart



articleson digital librariesto measire the degree of collaboration amang authors who wrote on this
issue.

2. Method

Two full-text databases of EBSCOOsAcacemic Seach FUllTEXT Premier and Scierce Direct were
searcled for articles written on (Digital LibrariesOwithin the lag 5 years ie, from Jaruary 2000 to
December 2004. Some 227 articles were returned in EBSCO database, and 118 articlesin Science
Direct database. The returned articleswerethen examined for idertificaion of their authors aswell as
their key subjects which were idertifiabe through their titles The data extracted from the count of
auhors and subjects were then organized and orderedin tadesto be preparedfor calculation of the
Cdlaboration Coefficients. Collaboration Coefficient (CC) as was introduced by Ajiferuke, et al,
demotesthe degreeof collaboration amang a group of authorsin adiscipline during a certain period of
time[1]. CC whichisafunction of the number of authors for articles aswell asthe total number of the
callectedarticles could be calculated accading to the following equation:

CC=1-! “[(1/j)f/ N]

Where:
F; = the number of j auhored reseaich papersin adisciplinein acertain period of time
N = total number of papers publishedin adiscipline during a certain period of time
K = the greaked number of authors per paperin adiscipline
J = number of authors

Equation 1, as Ajifertke [1] indicaes and Havemam [2, 3] expresses Os a simple, suggedive, ard
stable indicabr for the degreeof collaboration ard has a direct meaning for the single sciertist, t00.0
Prior to this, two other metods were used to be applied, namely, Callaborative Index (Cl) which
calculatesthe meannumber of authors per paper, and Degreeof Callaboration (DC) that calculatesthe
strength of collaboration. As Ajiferuke, etal [1] clearly state, this single equation Oncorporates some
of the merits of bothOmetods and excludes their insuffi ciencies Cl, although differertiates among
levels of authorship and is very eay to calculate, but: 1) it is not easly interpretade asa degreefor it
hasno upper limit. Neitherit liesbetween0 and 1, nor it could be expressedin termsof percertage; 2)
it givesnon-zeroweight to single-authored paperswhich involve no collaboration. DC, doesnot have
all the CI insuffi ciercies It is eay to calculate, it is easly interpretabe in termsof percertage, it gives
zero weight to single-auhored papers howewer, it does not differentiate amang levels of multiple
auhorship. Therefore, CC seemsto be the most suitable and reliabe metod of all presertly existing
for calculation of GzollaborationOin a discipline in a certain period of time.

The articlesreaulted from seaich in the mertionedintemational databases were examined one by one,
and the number of authors and subject keywords were recaded The sub-totals were then calculated
for eachyear. The maximum number of authors did not exceed?, and the minimum was1 author per
article. The only excegtion was one article with more than 10 authors which appearedin the Science
Direct callection of records for the year 2004. The reaulting figuresarepreserntedin tabes1 and 2, for
EBSCO ard Science Direct, regecively.



Table 1: Distribution of articles according to number of authors as derived from Science Direct database

Year Number of authorsper article

1 2 3 4 5 6 7 11 Total CcC
2000 14 4 7 2 1 0 o|oO 28 0.3440
2001 6 4 1 4 1 0 0 0 16 0.4042
2002 9 8 4 6 0 1 oo 28 0.4286
2003 14 6 2 1 0 1 0 0 24 0.2465
2004 10 2 3 2 0 1 1 1 20 0.3437
Total 53 24 17 15 2 3 1 1 116 0.349

Table 2: Distribution of articles according number of authors as derived from EBSCO database

Year Number of authorsper article

1 2 3 4 5 6 7 Total CC
2000 9 4 7 1 1 0 0 22 0.3736
2001 6 4 1 3 1 0 0 15 0.3812
2002 8 8 4 5 0 0 0 25 0.4127
2003 12 6 2 1 0 1 0 22 0.2691
2004 8 2 3 2 0 0 2 17 0.3656
Total 43 24 17 12 2 1 2 101 0.3614

As it is clear from tabdes 1 and 2, although the yearly CC values are not quite similar for both
databases however, there appearsto be a similarity of fluctuations of CC valuesin both databases
That s, the valuesrise up in 2001 and follow a stead/ progress up to year2002. Then, thereis afall,

and asteady growth again, afterwards. This situation can be clearly observedin figures1 and 2.

Fig. 1: Fluctuations of the CC valuesin Science Direct articles between 2000 and 2004
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Fig. 2: Fluctuations of CC values for the period 2000 to 2004

14
12
@ 10
EE 8
(]
> 6 A
o
v o4 y —e— Seriesl
N K _
2 \*/// —ZRK x Series2
. .
0 \&N ‘\/ = Series3
1 2 3 4 5 6 7 Series4
Number of authors per article —+— Series5

In figuresl ard 2, series1 through 5 represent years2000 through 2004, regpectvely.

Another main issue is that the CC valuesnormally red between0 and 1. The moreit is closerto 1, it
represens a higher collaboration, and the farther it gets from 1, it represents alower collaboration. As
itisclearfrom figures1 and 2, whetherin EBSCO database or in Science Direct, the yearly CC values
do not exceed0.4. The maxmum CC value belongs to year 2002 in both databases with a value
araund 0.42, and the minimum value belongs to the year2003 with a yearly CC value of around 0.25.
Thes figuresindicate that there appearsto be a little collaboration amang those who are involvedin
research ard publishing on Odgital librarieg0.

The cumulative CC value for the whole 5 yea period wasalso calculated for eachset of articles The
realted figures 0.3614 for the articles found in EBSCO database, and, 0.349 for articles found in
Science Direct database, both, while very close again, are indicative of afairly low collaboration.

3. Calculationof CC for thewholebulk of articles

Comparison of the two sets of articlesasextracted from Ebsco and Science Direct databases reveakd
thattherewereonly 6 duplicate articlesin both sets. The duplicateswereexcluded from the sets before
they were combined to form a new set of 339 articles Another round of calculations then was
performed to work out CC values on this bads. Not necesary to mertion that anonymous articles
were pinpointed and excluded from the combination. Thus a total of 298 items remained in
calculations, reaults of which are presentedin Tabe 3.

Asfiguresin Tabe 3 indicat, CC valuesshow a growth of 38% in the year2004 in comparison with

the year 2000. However, all in all, neither each of the yeary CCs nor the cdlecive one are
remarkalde. This can be indicatve of the fact that collaboration is perhaps not a mater of serious
attertion amang those who are involved in writing/researcting on Odgital librariesOD although, as
mertioned earler, the degee of collaboration has grown, and is higher in 2004 than the previous
years Figure 3 illustratesthe pattern of changesin CC valuesfor digital librariesover the lag 5 year
period.



Table 3: Collective CC vaues For digital librariesin a5 year period

Yea CC values
2000 0.2753
2001 0.305
2002 0.379
2003 0.3098
2004 0.3811
5yea period 0.3283

Figure 3 also presens the yearly status of collaboration within the mertioned 5 yeas. As it is clea
from figure 3, the majority of articlesare single-auhored Only afew articlesare multi-authored. One
can seldom find multi- and mega-authored articlesin this group. Also, asis shown in the figure,
number of articleswith 3 authors has raised in 2004 (series 5) in comparison with previous years
Cumulative CC valuesindicat the sametrend.

Fig. 3: Pattern of changesin CC values over the last 5 years
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Figure 4 present the cumulative status of collaboration in the 5 years As it is illustrated in Figure 4,
the total number of single-authored articlesform the majority, and there is a decline asthe number of
auhors per article grows. The total number of articleswith more thanfive authors fall atthe bottom.

1, Refersto articleswith more than5 auhors.



Fig.4: Cumulative representation of the number of authors per article
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4, Collaborationin subjectareas

In the total set of articles 109 subjects wereidertifiedto be asociated with digital libraries The mean
number of authors per article wascalculated for each subject The highes number of authors (7) is that
of Odgital library portalsOand GGuidelines) and the lowes (1) belongs to 26 differert amang which
are some applicaions of digital libraries and miscellanecus issues like Ofuure of digital libraries)
Ocafererce reportsQ OnetadataOand Oresurce€) Overal, invedigation reveals that the highed rate
of collaboration liesin subjects that relate to techmicalities applications, exgeriences performance,
and issues associated with information procesing and retrievd. Talbe 4 presens the idertified
subjectareasand the related meannumber of auhors.

5. Conclusion

Nowadays, with developmert of modern multi-disciplinary subject areas Odgital librariesDincluded,
one canrarely expect the single ressarcher/author to be capable of, and possesthe expertise to deal
with all agects of a mater. Therefore, collaboration is one of the featuresof the present day acadmic
and sciertific activities The more a community of scientistsis collaborative, the moreit is expeciedto
be camle of reamnabe growth and advancement. Examination of more than 300 articles published
on digital librariesfound in two full-text databases indicat that authors/reseaichersin this areado not
seemto be very much willing for collaborative authorship. Thisis well demmstratedin calculations of
CC valuesboth in eachsingle set of articles aswell asin the combined set If Odgital librariesQ asa
discipline, is expectd to enjoy a rea®nable growth and advancemen, its custodiars, ie, authors ard
resarchersin this field, are expecied and required to develop a more collaborative morale, as well.
The present study also reveakd that, where collaboration exists in association with digital libraries it
ismore in areasthat deal with technicalitiesand experimertation in thisfield.

As the final note, it should be mertioned that the samge of 345 articles selecied for examination in
this study, areindicaive only of the auhorship agpect of a wide range of actvitiesthat have been
undertaken in regard with digital libraries There have beensignificart activities like Dublin Core,
OAl, efc. that have certainly grew out of collaborative efforts of the sciertists in pracical reains, ard
should not beignored



Table 4. Identified subject areas and related Mean number of authors

Mean # of

Subject authors

DL, portas 7

Guiddines

Application in: Geography

DL, Children®

Networking

Application in: Communication

Character recognition

Experiments 45

Data management 43

Application in: Neuroscience

Application in: Physics

Application in: Weather and space

DL, Architecture

DL, Scholarly

Document management

Encoding techniques

Expert systems

Journal impact

IR IE R EI RN

Methods

N

Rural areas

Application in: Astronomy 3.75

Access 35

Fuzzy sets 35

Interoperability 35

Spatial issues 35

Application in: Medicine 3.25

w

Application, Gen.

Automation

Browsing

Cataloging

Classification

DL, Semantic

Euler Diagrams

Evauation

Government information

Information processing

Information seeking

Information retrieval

Navigation

Psychology
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Video compression

w

Video segmentation

Usage and user 287

Design 26




Search 26
DL, distributed 25
Performanceissues 25
Publication & publishing 25
Representation 25
Application in: Education 2.33
Image retrieva 23
Indexing 23
Interface 2.25
Software 214

Application in: Geometry

Application in: Learning

Collection management

Compressed images

Computation methods

Computer graphics

Delphi study of

DL, Development

DL, Asian

Document retrieval

Information services

Infrastructure

Newspapers

Observation systems

Queries

Retrieval

Situations

Success and failure

Textureissues

Case studies

Cases

DL, use

Visualization

Experiences

Application in: Research

DL, construction

Projects

N
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Collaboration

1.25

Patenting

1.25

Application in: Industry

Collection development

Commercidization

Conference report

Consortia

Content analysis

Copyright

Digitization

DL, models

N




DL, Genera Description

eResources

Future of

Image databases

Language understanding

Library use

Metadata

National Digital library

Opportunities

Organizational impact

Pattern recognition

Perspectives of

Presentation

Quality

Resources

Security

N R R

Subscription

Applicationin:
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