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This study resulted from the Group's 1997 Elsevier/LIRG
Research Award.

This article presents the findings of a research visit to
the USA which was undertaken, in 1998, to assess the
production, management and use of electronic theses at
Virginia Polytechnic lnstitute and State University
(Virgin ia Tech.).The activities th ere, and the ach ievements
of the Networked Digital Library of Theses and

Dissertations (NDLTD) project, are contrasted with the
efforts of the UniversityTheses Online Group (UTOG)
in the UK. A year on from the visit, the electronic theses

atVirginiaTech. are being consulted more than before. ln

contrast, in the UK, interest still appears td be limited.

This article aims to demonstrate the value of producing
theses in electronic format,to discuss what is required in

order to achieve an acceptance of electronic theses,and

to encourage further wod< in this area.

Funding from the 1997 Elsevier/LIRG Research Award,
which was much appreciated, enabled the author to visit
Virginia Tech., attend the'Digital Libraries in Practice'

workshop at the University of Maryland, and ParticiPate
in a meeting of the Steering Group of the Networked
Digital Library ofTheses and Dissertations inWashington
D.C. Thanks are due to the following atVirginiaTech. -

John Eaton (Associate Provost for Graduate Studies),

Edward Fox (Professor, Computer Science) and Gail

McM illan (D i rector; Scholarly Comm un ication s Prol ea).
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lntroduction

In recent years an increasing amount of information
has been made available to library users in
electronic format. Online access to full-text journals,

as well as bibliographic databases, is becoming
commonplace, as is the provision of information on
Web pages. Library users are beginning to expect
instant access to the resources they require, and

developments in open and distance learning are

necessitating the delivery of information to users in
remote locations. In this environment it is perhaps

surprising that more has not been achieved with
regard to converting university theses into electronic
format.

Most hbraries are under pressure with regard to
shelf space, yet theses have to be kept in accordance

with institutional regulations even if many of them
are little used. The result is that the collections are

often relegated to store areas which may be at some

distance from the main library stock - thus leading

to delays in providing users with the resources they
require. When theses are acquired from other
organisations, on inter-library loan, they normally
have to be consulted within the receiving library,
thus restricting use to tltose times when the
researcher can visit the building. Gaining access to
theses which are produced in universities which do

not participate in the British Library's British Thesis
Service may involve additional efforts. Such

difficulties (or perceived difficulties) in obtaining
access may result in under-use of these valuable
sources of information and, at a time when
university research is subject to scrutiny with regard

to cost-effectiveness and value-for-money, this is a
matter of some concern.

Benefits

New technologies are providing the means to
produce theses electronically, and students,

researchers and librarians can all benefit to some

degree from these developments. Students beneflt
ftom the flexibility of the new media and the

opportunity to employ greater creativity in
demonstrating their research results e.g. through the
incorporation of audio material or three-dimensional
images. They also benefit from the acquisition of
transferable I.T. skills and savings on the cost of the
producti on. C ommunication with supervi sors who

are absent ftom the university is made easier if the
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draft thesis is in electronic format and, after a vivA,
revisions can be made more easily.

If theses are available in electronic format, rather
than as paper-based documents, libraries can
provide a better service to the researchers who want
to refer to them since access can be provided
speedily, at any time, and at locations other than the
library. One of the most significant advantages is
speed of access to theses which have been produced
in other countries. Furthermore, online theses can be
made available to more than one reader
simultaneously and searches by keyword allow the
quick and easy location of specific information
within the work.

As well as providing improved services to users,
libraries benefit from this development in terms of
their internal organisation and deployment of
resources. They save not only storage space but also
staff time since there is no need to retrieve, issue
and reshelve physical items. Administrative work
can be streamlined and management information
provided when required since statistics of use can be
obtained easily iftheses are accessed via the
Internet.

Concerns

The lack of developments in this area to date,
despite the above advantages, may be atftibuted to a
number of factors. The attitude of those who write,
supervise, supply and consult theses is significant
with regard to the level of demand for change and -

the likelihood of success for any project trying to
achieve such change. Where there is enthusiasm for
the new media, individuals and organisations have
to take into account various practical issues:

. the technical infrastructure must be adequate to
allow speedy access to online material,

. students must have access to appropriate
equipment and software,

. training must be provided for both students and
their supervisors, and

. the cost and time involved if users wish to read
the end result as a print-out rather than on-
screen must be taken into account.

Consideration also has to be given to future-
proofing arrangements and archiving requirements -
for example the potential problems involved if
theses contain links to external web sites.
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Various political and legal matters pose difficulties,
too, for those trying to achieve the acceptance of
theses in electronic format. For instance, university
regulations on submission and examination
guidelines need to be changed, and concerns about
copyright, intellectual property rights and plagiarism
have to be addressed. Students need to have the
option of either making their thesis available to the
public straightaway or denying public access for a

specified length of time. In addition, there are
implications for the institutions which deposit and
borrow items ftom the British Library's British
Thesis Service, and consideration may need to be
given to the introduction of a charging mechanism.

U.K. developments

UTOG: The University Theses Online Group
(UTOG) was formed in 1994 to try to respond to the
changing circumstances relating to the production
and use of theses in the U.K.(') Its main aim was to
promote informed discussion on the subject of
electronic theses, with a view to achieving a culture
change, i.e. persuading university admini strators,
research students, their supervisors, and users ofthe
end product, to accept theses in new formats.
Membership of UTOG grew between 1994 and
1998 and the universities which were represented
regularly at meetings during this period include:
Cranfield, Edinburgh, Glasgow, Leeds, London,
Manchester Metropolitan, Newcastle, RGU,
University College London and Warwick.
Representatives from the British Library also
participated in the work of the group and, latterly, a

representative from the UK Council for Graduate
Education became involved.

UTOG is concerned with arrangements relating to
online finding aids and access to the abstracts of
theses. It is also interested in the production of
theses as electronic documents, electronic
submission, and issues relating to the assessment
and use of electronic theses. Retrospective
digitisation and archival and conservation
requirements have also been the subject of
discussion.

UTOG recognised that most university theses

already originate, to some extent, in computer
readable form (usually word-processed and often
incorporating spreadsheet data and graphs). It also
recognised the need for common format standards if
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networked delivery of elecffonic theses is to be

successful. In order to achieve its aims, UTOG
identified a number of objectives involving three
stages of development. Phase one was for the group

to gain an understanding of current patterns of
production and use of doctoral theses in the U.K.,
and to publicise their findings in order to encourage
debate. Phase two was to involve the design and

implementation of a working demonstrator. Phase

three was to focus on persuading universities to
accept the submission of theses in electronic format.

In order to gain further information about the
production, management and use of theses UTOG
conducted a survey involving 2203 PtrD students

and1740 supervisors ofhigher degree students (in
eightinstitutions) plus 125 librarians. The survey
involved the use of postal questionnaires and the
research was funded by the British Library and Joint
Information Systems Committee of the Higher
Education Funding Councils (IISC). The British
Library Research and Innovation Centre also
supported a seminar which took place in London in
June 1997 in order to highlight the findings of the
research.

The results of the survey are available in the form of
a British Library report and on the University of
Edinburgh Web pages(2). The questionnaire
responses show that for the most part, researchers

considered that the theses they had consulted were
useful. Many of the researchers replied that they
identify potentiaily useful theses through personal

communication rather ftom a printed or electronic
finding aid (thus raising the possibility that other
titles might be better used if there is easier access to
them). Theses are usually consulted within
university departmens and libraries, but levels of
use do not appear to be monitored adequately.

Nevertheiess, the information provided by iibrarians
revealed that many of the theses held in their
libraries are never read.

The survey results show that most theses are
produced initially in electronic format i.e. word-
processed. A significant percentage include
computer software but very few incorporate audio or
video recordings. Few of the documents were made

available over networks. Yet, with exceptions
relating to confidentiality and commercial
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considerations, the majority of students were
positive about their research being published in the
form in which it was produced. Taking all these
factors into consideration, the findings of the survey
appear to support the views of UTOG that it is
worth pursuing developments in this area.

UTOG succeeded in achieving its initial objective -

i.e. of gaining an understanding of current patterns

of production and use of doctoral theses in the U.K.
and promoting informed discussion on the subject.

Members of the group went on to publicise the
findings oftheir research through conference
presentations and publications (such as the articles
in Program and Ariadne).o Unforrunately UTOG
has not met since 1998, and, so far, it has not been

able to realise the goals it set itself for phase 2 (the
design and implementation of a working
demonstrator) and phase 3 (an acceptance by
universities that theses may be submitted in
elecfonic format). However, the group hopes to
reconvene and recommence work in January.
(Potential new members are invited to contact the

author for further information.)

Other U.K. developments Developments relating
to the acceptance of electronic theses in the U.K. are

not limited to the work of UTOG. Efforts to promote
interest in digital alternatives to paper-based theses
are still ongoing in some individual institutions. For
example, at The Robert Gordon University a PhD
thesis has already been accepted in CD ROM
format, and another one is in progress. CD ROM
does not allow the flexibility of an online format
and, indeed, it may even be more difficult for other
researchers to obtain access to this item than to
obtain a paper or microfilm copy of a traditionally
produced thesis. Nevertheless, this development
signifies progress in two key areas: firstly, the
student has been able to produce her thesis in its
entirety in a form relevant to the subject maffer (art
and design) rather than having to adapt it to flt a
paper-based format and, secondly, the university has

reviewed its regulations with a view to making
allowances for researchers wishing to exploit the
possibilities that are emerging as a result of new
technology. In an article published earlier this year,

Maiins and Gray discuss the key considerations
involved in producing a thesis in CD ROM format :

the benefits and limitations, the planning required,
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issues relating to strucfure and content, and the
choice of software(o).

(Details of these developments at RGU can be
discussed with Julian Malins at
<i.malins@fguc.ulo ).

Elsewhere, research associated with online PhD
theses and Masters' dissertations is ongoing. For
example, at Loughborough University Departrnent
of Information Science two postgraduate students
are currently engaged in research focused on
procedural issues, the role of metadata and
preservation needs.

(Further information about these projects may be
obtained from Ann O'Brien at Loughborough
<A. O-brien @ lboro. ac.uk>).

Developments at Virginia Tech.

The visit Some of the best examples of progress
with regard to institutional acceptance of theses and
dissertations in electronic format are to be found in
the U.S.A. In March 1998, the author visited
Virginia Polytechnic Institute and State University
(Virginia Tech.) in order to obtain information about
the highly successful efforts there - in particular the
developments and progress ofthe Scholarly
Communications Project and the Networked Digital
Library of Theses and Dissertations initiative.

The background lruttal discussions about the
possibility of accepting the submission of theses in
electronic format took place between the Graduate
School and the Library at Virginia Tech. as early as
1993. It was agreed that all of the groups involved.
(students, researchers and the Library) could benefit
from this development and a task force was formed
to pursue the matter. Representatives from key areas
within the university were involved in the initial
stages: the Graduate School, the Library cataloguing
department, I.T. and archives. Due consideration
was given to other relevant regional initiatives
associated with elecfonic library developments and
there was close liaison with appropriate external
organisations such as software suppliers and
University Microfilms International GlzII).

Developments The standard which was adopted
involved word-processed theses being converted
into PDF (Portable Document Format) using Adobe
Acrobat software. The theses were made available
as web-based documents and attention was given to
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ensuring that security back-up procedures were in
place. Initially electronic submission was voluntary
- but by 1997, withthe approval of the relevant
authorities within the university, it had become
mandatory. Exemptions were possible, but only in
special circumstances, e.g. if the contents of the
thesis could not be reproduced digitally in an
acceptable fashion. In discussions with members of
staff at Virginia Tech. it appeared that one of the key
factors in the success of the project was the close
co-operation between the Graduate School and the
Library. It also became clear that the Library had
adapted its workflow arangements to co-ordinate
the various elements involved in the project, and to
ensure that the implementation was beneficial to all
concerned - faculty, students, administrators, and
library users. Support for the project at senior level
was also crucial.

Many issues had to be taken into account to ensure
that the transition to electronic submission went
smoottrly. The appropriate software and equipment
had to be made available (e.g. Acrobat software was
provided in the computer laboratories, and the
existence of scanners to convert pictures into digital
images was publicised). Training and advice had to
be offered to both students and their supervisors,
policies and procedures for each stage ofthe
submission had to be worked out, and library
cataloguing guidelines had to be updated.

A considerable amount of information about the
Scholarly Communications Project at Virginia Tech.
is available on the web at

@>.Linksfromthis
page lead to detailed information for students about
how to convert a dissertation into a PDF file and
how to submit a thesis, etc.(5) There is also
information for those wishing to access, print, or
down-load e-theses. Many of the questions likely to
be raised by students have been pre-empted by the
Virginia Tech. Electronic Theses and Dissertations
(ETD) Team, and the web pages give clear advice
on many of the potential issues of concern. For
example, the page entitled 'Formatting your ETD
for submission' pro vides detailed information
relating to page numbering, margin size and
acceptable fonts.(6) To help students, an example of
a title page is also shown. Other advice pages
provide information about the location of
laboratories and the availability of equipment for
creating multi-media work; recommendations are
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made with regard to the resolution of images and

formats for audio material. The provision of this
type of detailed online help is one of the factors

which has contributed to the success of the scheme

at Virginia Tech.

Another factor in the success of the project appears

to be the emphasis upon offering students the

chance to obtain help with the production of their

thesis through affendance at workshops t?) A survey

has been undertaken to gain an understanding ofthe
degree of difficulty students experienced in
preparing their thesis for submission in electronic
format, and the responses have been considered in
the light of levels of participation in the workshops.

Work is ongoing to monitor issues relating to bottl
the submission and use of the theses at Virginia
Tech. and consideration is still being given to the

ways in which improvements can be made to the

procedures involved.

I*vels of use of W ETDs The statistics relating to

the use of Virginia Ti:ch's Doctoral theses and

Masters dissertations provide a convincing reason

for adopting a web-based electronic format. It is
unclear how many of the accesses relate to searches

for subject-based information and how many are the

result of investigations into the style and

presentation of electronic theses. Nevertheless the

figures are impressive: the total number of accesses

rose ftom 37,171in 1996 to 247,573 in1997 and

666,A99 in 1998.(8) Their log files show that in 1996

there were 6294 accesses ftom outwith the USA. By
L997 the figure had risen to 25,073(e) These accesses

have a wide geographical spread with over 90

countries represented. Virginia Tech.'s electronic

theses and dissertations have been accessed ftom as

far afield as Iceland andArgentina, and from centes

of population as varied as the Faroe Islands and

Hong Kong. Accesses from the U.K. rose ftom 850

in 1996 to 2,922 in 1.997 and 8,170 in 1998.

By March 1999,1,578 ETDs had been submitted to,

and approved by, Virginia Tech.'s Graduate School

and, of those,1,272 were unrestricted and available

online. (Students are required to submit an

'Electronic Submission Approval Form' which

includes a declaration that copyright clearance has

been obtained and an agreement about the extent to

which the thesis may be made available to others
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readers e.g complete release of the work allowing
access worldwide, limited access resricting use to
the Virginia Tech. campus, or all access denied for
two years).

The server logs reveal, on a search of U.S. domains,

that the accesses between 1996 and 1998 came from
a wide variety of sources: education, commercial,
government, military, networks and non-profit
organisations. The individual theses most ftequently
accessed in1997 and 1998 originatedinthe
departments of engineering, physics and computer

science. However, in 1998 an interior design thesis

was listed in the 'top ten'. The detailed statistics
being kept by Virginia Tech. and publicised on their
web pages provide a valuable insight into which
theses are most used. (This information may be

useful to universities which are considering

undertaking a pilot study to assess the value of
making theses available in electronic format).

NDLTD: The establishment of the Networked
Digital Library of Theses and Dissertations
(NDLID) Initiative allowed the Virginia Tech. team

to develop further their interests in the area of
electronic theses.

The NDLID describes itself as a federation of
member universities with a number of aims and

objectives including the advancement of digital
library technology and the increase in availability of
student research.(10) The Spring 1998 meeting of the

Steering Group of the NDLTD was attended by
representatives from Virginia Tech. and other U.S.

universities, the National Library of Canada, the

Council of Graduate Schools (CGS), the Coalition
for Networked Information (CNI), the Association
of Research Libraries (ARL), University Microfilms
International (UMD, IBM and Adobe Systems. By
Autumn 1999 other major organisations, including
UNESCO, were also demonstrating an interest in
the project(r1)

A list of NDLTD news articles and press releases

is given at
<httn://www.ndltd.ora/news/index.htm>.

The list of 'Official University Nodes in the

NDLTD'listed on the web page

<http : //ww w.theses. org> illustrates the range of
organisations having an interest in this initiative.
The list of offtcial members of the NDLTD (57
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universities and 6 other institutions) now includes
organisations from a wide range of countries
including Australia, Canada, Germany, India,
Russia, Spain, and South Africa - as shown on the
web page

<htfp ://scholar. lib. W. edu/thesesA{DLTD/members.ht
ml>.

Conclusion

A vast amount of work relating to the development
of electronic theses has already been undertaken in
the USA. and many of the key procedures involved
have been documented and made availabte on the
web. With such useful information already available
it may be appropriate for the U.K. group UTOG to
liaise more closely with Virginia Tech. and the
NDUID. Rather than spending time on developing a

prototype demonstrator, uToG's efforts might be
better directed towards what they defined as phase
three oftheir project i.e. creating a culture change
within U.K. universities with regard to the
acceptance of theses in electronic format.

Institutions could be encouraged to consider how
the Virginia Tech. model might be adapted to suit
local circumstances. Clearly there are differences
between the situation in the U.S. and that in the
U.K., and some significant decisions remain to be
made - for example, in terms of anangements with
the British Library British Thesis Service. However,
the Virginia Tech. team has overcome many of the
problems associated with such an initiative, and the
growth of the NDLTD project is evidence of
international interest in such developments.

The technology involved in the creation of online
theses is the same regardless of whether the work is
at doctoral or masters level. In the UK UTOG is
currently concentrating on issues relating to PhD
theses. But, with many university libraries no longer
prepared to retain copies of masters dissertations, it
may be timely to consider developments in a
broader context. Access to theses could become
more fragmented than at present, and controls on
authenticity could be problematic, if individuals
simply make theses available on their own web
pages. A systematic approach, incorporating an
appropriate approval mechanism, is required if
future developments are to be successful.
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If electronic theses are made available on the World
Wide Web, they should be organised in a way that
allows them to be located easily. Ideally, a federated
search of all online theses by title, abstract, or full
text, would enable researchers to obtain access to all
relevant publications regardless ofthe institution of
origin. Existing expertise within the U.K. has to be
shared ifprogress in this area is to be achieved.

References

I .hao://www.cranf ield.ac.u kJ librarv I utos I

2. Roberts,A.Survey on the use of doaorol theses in Eria'sh

unrversitjes. E din bu rgh : Ed i n bu rgh Un ivers ity Li6 rary, I 9 97 .

(British Library Research and lnnovation Report 57).

hap:l/Libcd2. I ib.ed.ac.u k/Th es es

3. Lomax,J.The work of the UniversityTheses Online
Group : report of a survey and seminar. Program.3l (4)
1997.pp377-382.

Roberts,A.Theses unbound. Ariodne.lssue I L September
1997.pt.

4. Malins,J. and Gray, C.The digital thesis : recent
developments in practice-based PhD research in art &
design. Digial creativity. I 0 (l ) I 999. pp I 8-28.

5. http://etd.vt.edu/submit/index htm

6.htto://etd.vt.edu/subm it/format.htm

7. hto:i/etd.vt.edu/workshoo/in dex.htm

B. http://scholar. I i b.w.edu/theses/data/somehcts.html

9. htto://scholar.lib.vt.edu/theses/data./coun9697.htm

I 0. htto://www.n dltd.orsl

I I . http://scholar.l ib.vt.edu/th eses/N D LTD/

28


