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1. EXECUTIVE SUMMARY

Sholarly communicatidmschanged rapidly in the past decade. Researchers, teachers and learners
across academia drecoming increagjly familiar with a scholarly communication system that is
digital, accessible and that enables digital preservation and sharing of material8S@dvikitas

to create disciplirmasedadvocacy programmekich willfacilitate amncreasén the usereuse and

sharing of contentithin the academic communihis report is the output of a project, carried out

by Publishing Directionsvhichhasresearched theeeds ohcademics itwo specifisubjeciareas,
economics and chemistas well as prexis best practice in advocacy. On the basis of these
findings ecommendatioreremade fodisciplinebasedadvocacy programswhich willencourag

new behaviours and skills which are intendeninpoove scholarly communicagoin these

disciplines

Thebroad aim of these advocacy progranstesreate cultural change and new behaviours within
research and teachidMany previous advocacy programhze&been very generahd short term
targeting academics and learners in any subject distiplieer,embedding new behaviours take
time andneedsa detailed knowledgé not only the disciplinbut also the local infrastructure and
culture Advocacy planseed taake a long term approachgsin luy-in at an institutional levahd

be tailored tahe local culture and infrastructuténiversities and funding agenciesdto develop
policies and practices whamcouragéhesenewbehavioursnd which embed information literacy
into the curriculumThesepolicies and practices need to be widelndiisated andxplainediising
carefully tailoreddaocacy messagesich takeinto account whdhe audience iand what is
important to them. All opportunitisiould be used for promoting chamgeluding conferences,
workshops, team meetings, internakstattersand professional journalsThe use oflocal
championsrbm within the fieldo promote new ways of workih@s been shown to be most
effective ®ce academics preféo find out aboutnew developments througblleagues itheir
department odiscipline Those who are trying to advocate change should collabithateher
groups for exampldunding bodies or discipline based growmp® are trying to reach the same
audience.

Chemists have available to th@mever increasimgnge of chermal documentatiorpowerful
search systerasidnew tools for working with dati is vital that researchers and teachers have an
up to date knowledge of how and when to use these tools. Addittemallynerous projects which

are developing new ways vedrking with chemical data need to ensure that their results are
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dissemmated and taken up by the discipifrteeir work is going to have a leegn impact on
scientific communication$he RSC, the EPSRC and the Physical Sciences Centre of the HE

Acadeny are key organigats to work with in advocapyogrammes aimedcitemists.

In economicstesearch methods hawet changed very mudher recent decades, anduarikely

to change without encouragement and policies from the ESRG/BA&xample, the way that the
RAE judges the work of economists actively discourages collabdriatiamilely that there will be
widespread increases in data sharing and collaborative workingcastbimicgesearch unless
these bodies change ithpolicies. Advocacy programmesudth work with already established
initiatives within the ESR@&s well as witiconomists OnlindRePEC and théeconomics Network

who are already involved in sinplaigrammes.

Results of th online surveyconducted as paof this projectsuggest that advocacyusld be
targeted at:
1 increasing the use\Web 2.0 technology in teaching
T teaching information skills to researchers to encourage more dissemination and use of
literature resources
1 highlighting the differences between and relative benefijpurha based information
resouces such as Web of Science, JSTOR and Science Direct, and the freely available
internet based information sources.
1 helping authors understand their rights
9 addressing the problems of ownership and protection of intellectual propeatylécdata
sharingand storage
9 providing evidence (for example in the form of case studies) of how new developments in
technology or resources could help tharelser or teacher in their work
providing administrative suppto enabl¢he use of Web 2.0 technologies

increasing awareness of JISC services and projects

Advocacy plans have been drafted which address theselTheddidowing areas address both

disciplines:

1. Despite the enormous amount of project worldedrnby JISC and others being undertaken
around developing resources and technologies for research, there is little understanding or use of the
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results of these activities. Work is needed to find ways to take this research forward within the

disciplines awhich they are aimed.

2. In addition to more specific information skills courses, both disciplines require some work
highlighting the differences between and relative benefifsuoha based information resources
such as Web of Science, JSTOR anacBciBirect, and the freely available internet based
information sourcedVork is also needed to help authors to understand theirTigrgs. could be
incorporated intdisciplinespecific information skills courses.

3. In order to encourage data shatimgissues that authors have around protecting their intellectual

copyright and ownership of their data need to be addressed.

4. In order to promote the use of Web 2.0 and other useful technologies administrative help needs to

be provided so that busssearchers are not diverted from their jobs.

For chemistry, advocacy projects focus on the following.

1. Chemistry researchetecturersand studentseed to havelp-to-date knowledge afhemical
information resources and search intertazfow and vén to use them.
2.Increasing the use of Web 2.0 technologies in both research and teaching and of VLES in teaching.

3.Discipline specific case studies.

For economicsadvocacy projects focus on the following.
1. Collaborative working and data shaoinky (1seful in collaboration with ESRC initiatives).

2. More use of information resources such as RePEc and Economists Online to help dissemination
and data sharing.
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2. INTRODUCTION

AIMS AND OBJECTIVES OF THE RESEARCH

JISC wishes to increase the usewfteehnologies and methodologies which will aid the use, reuse

and sharing of educational content within the academic community. It is recognised that advocacy
programmes are needed to encourage this use, and that these advocacy programmes need to be
discpline based to be most effective, bechaiethe technologies and methodologies ased

successful advocacy routes diftgweerdisciplinesThe objectiveof thisr e s ear ch Pr oj ect
Advocacy to Benefit from Changess to create advocacy pragraesfor two specific areas,
economics and chemisthich willincrease the use of new technologies and methodtbagjibs

the use, reuse and sharing of educational contenttggercommunities

The aimsof the research projeaterefirstly to icentify information resources, technologies and
methodologiesurrentlyused by academic researchers, teachers and learners in the two disciplines.
The focus was on understandirmgv acadeios communicate with each othierparticular irthe

creation, auttring, readingsharingdisseminatiomnd preservation of informatidBased on the

findings of the researalecommendations are madeadwocacy programnreeach disciplineith

the aim of encouraging optimum take ulpeoieficial developments.

METHOD OLOGY

The poject was undertaken through the followtages.

UNDERSTANDING NEW AND RECENT DEVELOPMENTS
The project team researched new augmt developments seholarly communicatievithin each
disciplineand recent advances in advadacgugh dds research and an extensive literature review,

which was further supplemented by discussions with the Expert Panel (see below).

IDENTIFYING THE SPECIFIC REQUIREMENTS OFEACH DISCIPLINE
The second stage waddentify and understand theesific requiremés of academics ieach of
thesubject areand to understand similarities and differences between the two distipineas
carried outhrougha combination of
1 Internal project team experitspturedhrough regular brainstorming within the team
1 Consultation (by phone and in person) with academics in both disciplines. See JAppendix
for alist of people consulteahdAppendix2 for details othe discussion docuent used to
guidethe conversations
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1 Conducting aarger scale interAeased survepf academics in both disciplineSee

Appendix 3 and 4 for the results of the surveys

DATA ANALYSIS

The data from the research waaralysed to draw out the findings and conclusions.

CREATION OF ADVOCACYPROGRAMMES

Based on the findings of the previdages, and further discussions with the Expeet Bad other
relevant bodiesdvocacy programmegre draftedvhich would answer the needs highlighted by

the research.

EXPERT REVIEW OF REOMMENDATIONS

The draft report waseviewed byhe Expert Panetnd advice was receivedm JIS@ s Schol ar | vy
Communications Consultaand their comments and suggestisaeincaporated into the final

report
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3. BACKGROUND

INTRODUCTION

Methods of scholarly communication have changed rapidly in the past decademénizron
computing and social netwmidgtechnologies, digital data capture techniques, powerful data and
text mining techniques and other technological changes enable practices that are collaborative,
network based and highly intendResearchers, tdeers and learners across academia are becoming
increasingly familiar with a scholarly communication system that is digital, accebaii@radnes

digital preservation and sharing of materials and data. In theh&KJISC Scholarly
Communications @Gup, along with other organisations (The Wellcome Trust, Research Information
Network (RIN), ALPSP and UKOLN amongst thehgs been advocating the increase of digital
communication by and between researchers, teachers and learners. These includgectsrent p
such as ApStairsand AHeSSGwhich are both concerned with embedding new behaviours linked

to emerging technologies across different disciplines. There have also been projects on data sharing,
tools for manipulating information, and of coursé /6 applications and their implications for
information publishing and sharing. These have largely been generic studies with outputs aimed
widely across academ@milarly much of the receatlvocacy workaround embedding new
behaviours in researttas been very general, targeting academics and learners in any subject
discipline. However, itas become clear thedvocacyeeds to bdinked tospecificresearcher

priorities and needs at a subject kavetlshould take into accotim local culture andfiastructure

of the organisation. The 2005 JISC Disciplinary Differences fepased on informatieseeking

behaviour, access to and use of resources, and dissemination of research results. It also covered
communication, collaboration, copyright ai#aschiving, and views on the Research Assessment
Exercise and peer revijdased on a survey of 780 UK research academics in a variety of institutions
and departmenté&mongst other findingshe reportshowed differing usage of publication types
(journal articlesbooksand preprint and posprints) between different disciplines, and very different
behaviourswith regard to depositing research in institutional reposifbhiespurpose of this

chapter is to review current practice and recent devetspmdioth advocacy and in scholarly

communication in the two disciplines under scrutiny.

1 http://www.jisc.ac.uk/whatwedo/programmes/usersandinnovation/apstairs.aspx

2 http://www. ahessc.ac.uk/abeahessc

3 Sue Sparks and Hugh Look (Rightscom It8Y; Disciplinary Differences RepArgust 2005
http://www.jisc.ac.uk/media/documents/themes/infoenvironment/disciplinarydifferencesneeds. pdf
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ADVOCACY PROGRAMMES

INFLUENCING LEARNING AND TEACHING

A 2006 study from Loughbor oug h4fouhdthattleerpmdedsy 6 s | nf
of embedding infonation literacy into the curriculum was not a simple one. These authors
recommended a tomdovenr seratedy tor embed information literacy into the

Uni versityds | ear involving tosercalabdraian bdtweangacudtyt chaaspiang y

and library staffThis works at the module level, rather than the degree level, since individual
academics are responsible for teaching individual modules rather than whole degrees. The
collaboration worked by identifying acadewiliag to adopt amformation literacy approasino

would allowlibrary staff to deliver information literacy lectures and workshops within their modules.

The authors emphasised the need for those delivering the modules to possess good teaching,
communication and advocacyiskas well as the importance of findwgk®both for persuading

the organisation and the students that they will benefit from this approach.

The method of c¢creating internal advocat-es is al
learningg i ng adVhicatprsdj.ect i s expl orhasedgppgrhea eH d etcad i
support the embedding ofearning in Higher Education by appointidgarning advoca@vho

wouldact as both a catalyst for change within a departmemsautte of practical help and advice

for those wishing to make greater useledmingThe project initially identified two of the barriers

toel earning take wup as o0lack of timed and Oi narg
0 mi s mat @ the rhetoticvoreehears abodga&ning on an institutional and national level and

the reality that 0 n e Afthbugldthe project is nottygt gampletd, thed e par t r
project leaders claim that it has been very successful in buildkidstbase, sharing best practice

and increasing the effective uselebming toolsThe results come with a warning that this is not a

short process and that it needs a long a@pnoachi{more than a year) to break down some of the

prejudices encolered.

4 Does advocacy help to embed information literacy into the curricdame®y 2006, Vol 5 Issue 1,
http://www.ics.heacademy.ac.uk/italics/vdlpdf/stubbingsfranklinfinal. pdf

5 http://www.english.heacademy.ac.uk/explore/projectdiive/technology/tech24.php

6 E-learning Advocacy: Exploring departmental approaches to the embedtiagnaige Brett Lucas, HEA conference
paper, July 2008ww.heacademy.ac.uk/assets/York/documents/events/conference/2008/Brett_Lucas.doc
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CHANGING RESEARGHER BEHAVIOUR

One of the keyactorswhich helgto embed new behaviours amongst acaderthiesdevelpment

of policies and practice their institutions and funding bodiAs.ecently published report by RIN,

To share or not @reshPublication and quality assurance of researddwteta?00§)lasks at

whether or not researchers make their research data available to others, and the issues they encounter
when doing so. The study is set in a context where the amoigitabfddta being created and

gathered by researchers is increasing rapidly. Based on the results of more than 100 interviews with
researchers across eight subject areas, the report finds that realising the full potential of data requires
further progresin data management policies and pra&icdlarly a recent Editorial Naturg

S u g g e s Researthararieed @o be obliged to document and manage their data with as much professic
they devote to their experiments. And they sheeltdsoppeEiveigtbes endeavour than they are afforded at
present. Those publicly funded databases that have taken on preservation responsibilities, such as Ge
UniProt, are only a small part of the data landscape. Universities arakfutadprg\dade remelssupport

curation facilities, tools anddraining.

An example of where policies and practice need to changhenrthose changeseed to be

adequately communicated is around open access mahalayesesearch funders now reqthiee

recipientf their fundingo make available free of charge any published research arising from work

that they have funded. In the UK, six of the seven research councils and the Wellcome Trust have
introduced this type of manda#s have thBational In§itutes of Healthin the US andhe Max

Planck Society in Germamesearchers can comply with these mandates either by publishing in an
dbopen accesso6 journal, which makes artfeecl es fr e
or by depositintheir work in an institutional or subject based repository, which sometimes involves

an embargo period.

Advocacy around hoxesearchers can apply dpen accegsublication fundgs neededn a recent

survey for the JISC Scholarly Communications Guolyp28% of biomedical researchers in Higher
Education Institution believed that they hatreceived any guidance from their employer on the
payment of publication fees and only 25% otét&ployed authors in the biomedical field believed

that their instution provided easy access to the grants supplied by the Wellcome Trust. In looking at

7 http://www.rin.ac.uk/datgpublication

8 Editorial Nature 455, 1 (4 September 2008)i|10.1038/455001Rublished online 3 September 2008

10
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how researchers could belped to complyith the mandatesa recent UUK/RIN repoft

recommended that HEIs should:

1 designate a senior person to take the lead ssiagshow effectively arrangements are
operating, ensuring that they develop appropriatelyighthef changing circumstances

9 establish dedicated budgets to which researchers can apply for funds to meet the costs of
publication fees aral consistent @ncoordinated approach to managing the payment of
publication fees

1 establish clear criteria as to the circumstances in which researchers can apply for funds, and

I communicatéhese arrangements effectively to all relevant academic and administrative staff.

The establishment of institutional repositories and subject based repositories will also change the way

in which scholarly communications will operate in the future. For example, UK PubMe#d Central

aims to Obecome the i nf oerUdaiomedical andehsatthureseaech o f c h«
communitiesd. One of the waysingitools amdhgervidessudney pl a
astext and dataining and analysis and reporting tools. An example of this is given in their plans to
enhance informiain retrieval and knowledge discoverywhen sear ching for rese
papers, researchers often find it difficult to find related materials. This issue is exacerbated by the fact
scientific entigsoteins, chemical comghugsdand diseasan be described in a variety of different ways.

To mitigate such problems the European Bioinformatics Institute (EBI), supported by the National Centre
Mining (NaCTeM), will usem@xnhg technologies to extract bimmeegisahnd facts from the UK PubMed

Central literature. As a consequence of this work, the informational content of documents will be linkec
infrastructure of biomedical and chemical databases to allow fast, pertinentaretriegal asseddatma facts

d o ¢ u mMdwvodacy .ardund thesgpes of developments Wik important if researchers are to

benefit fuly from them.

Before policies and practices can be established, it is important to get institudion&abiyy

Rumsey fronthe Oxford Research Archive, in her presentation on advocacy and institutianal buy

9 Paying for op® access publication charges. Guidanckidber education and reseaimstitutions, publishers and
authors, A report by Universies UKand the Research Information Network(March 20009
http:// www.rin.ac.uk/openaccegsaymentfees

10UK PubMed Centralittp://ukpmc.ac.uk/ppmeocalhtml/about.html

11
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at JISCRepositories Conference in 208@liscussethe need when designing advocacy progeam

to consider institutionabfiticsand to sell the benefitskey stakeHders as well as addressing their
concernsShe sayhat it is also important to consigdrere the messaigeperceivetb be coming

from andhow togetbuy-in from all playerd players potentially spread aceosambenf different
department$ libraries, central adnisiration graduateftice, research offices, as wekheamlemic
demrtmerts. Equally, it is essentialtake into account the way that the university committees work

with regard to decision making.

In her presentation describingngoof the pitfalls encountergdadvocacy of The Dep&tMary

Robinson describédser or gani sati ondésendubnpeathagoahoas who
know it e x iSheadvocatesdypicalsnarketintg étrategies such as understarttimg who
stakeholders are, what is important to thamd what misinformation they may have h&amt

creating a clear message which is targeted at them. For the Depot, they created a strapline, developed
leaflets and advertisements, held events and atdbwith others who were trying to reach the

same audiences. She (q®eeaventsen pointers farlducdess,|ofbiBhther oj e ct
following are relevant for this study:

know your community

target advocacy activities

be clear about the bengfi

choices should reflect academic output

provide added value services

show commitment to increasing the impact of vy
showcase your efforts and achievements

consider the organisation of fhegranmewith respect to the institution

endaure the infrastructure is in place to deliver

use networks to assist you where possible

have a strong knowledgeable team

= =4 4 -4 -4 A -8 -4 -5 _a -2 -»

if developing disciplinary serviad®ose prominent/influential partners

11 http://www.jisc.ac.uk/events/2007/06/repositories_conference/etheses_session3_notes.aspx

12 Robinson, ManRumours, Bargains, Lies & ldrie§ RSP Summer School, Thornton Manor, Cheshire2i8th
June 2008

13 http://www.driver-support.eu/linkspubs/driverpubs.html

12
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Most of the research on successful advocacy programnieemasrried out within repository
programmes, trying to maximise usage of institutional repositories, or in the library community,
looking at ways of instilling information retrieval skills into academia. Kara Jones, Librarian at the
University of Bathral a keen promoter of blogging/eb 2.0 technologies and open access
repositories, suggests that advocacy worksittesicademics early in their canebenthe area

being promoted serves many purpaaisvingthe academito see many reasons for gsinand

when it isalsoconnected to university required outcofpessonal communicatiom) addition,
researchers need to be convinced by their peers within their discipline of the efficacy of any
innovatonAs one of our Rcagesdsate ndt that gobd apbeinggperduaded@bout things
of this sdmy people outside their disciplines and there is amplenréiseactiduglencethe diffusion of
innovations to support that vievey agents for advocacy wikdipltharginetworks (whicineukibviity

with the grass roots in the pdofession)

The Repository Support ProgrammaeJISC initiativaimed at supporting the development and
growth of the UK repositories netwoudkgtailson its websiteseveraladvocag resources and
optionst4 They discuss the following options (comments on the options are also theirs):

1 Creating anmganisational mandatalthough this can generate hostbtyt can be seen as
interference with the academic pracess

1 Funders mandatithese seem to create less hostility as they create a level playing field
rather than being institution led

1 Presentationsvorkshops antrainingposters all possiblepportunitieshould be usetd
present information to the various stakeholdersygafigim high profile launch events,
departmental meetings, research committees and other internal, s$emiseussions over
coffee or at the information desk within the libteyimportant toailorthe content to the
audience concerndd keephe message simple andhighlight the benefits.

1 Internal mediaarticles, news items and profiles in internal newsletters. Internal media for
staff and students can be considered and both hard copy and online options should be
utilised.

Thiswhole discusoncould be summarised as the need to effect cultural change within the scientific
community through advocacy. As Michael Nielson says in a bloghmiglyemtittedd The Fut ur e
of Siencé!s 0To create an open scientific culture that embeateslsyegwamnhallenging tasks must be

14 http://www.rsp.ac.uk/content/advocacy

15 http://michaelnielsen.org/blog/?p=448

13
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achieved: (1) build superb online tools; and (2) cause the cultural changes necessary for those tools to be
necessity of accomplishing both these tasks is obvious, yet projedtscins antistysoietca diftgrtools,

with cultural change an afterthought. This is a mistake, for the tools are only part of the overall picture. It tc
few years for the first scientific journals (a tool) to be developed, but mhangetefese gduulalral ¢
publication was accepted as the gold standard for judging séientific contributions.

Points to note:
Advocacy needs to be aimed at creating cultural change within research and teaching,

changing the behaviours of academics around lsclarly communication.

This can be facilitated if wniversities and funding agencieslevelop policies and practices
within their research, learning and teaching strategieswhich support the use of new
technologies and methodsto enhance scholarly communicéon and which embed

information literacy into the curriculum.

Successful dvocacy planswill be targeted to specific disciplines promoted by champions
from within the field, and linked with university or funder required outcomesand research
and learning priorities. All advocacy plans should take a long term approach since cultunal
change takes time. Alvocacyplans should obtain institutional buy-in and be tailored to the

local culture and infrastructure. The use ofaculty champions or advocatesn collaboration

—

with experts, is an effective method of implementing change, especially where the targe
audience has identified lack btime or support as a barrier

Specific messages should be tailored to each audience, taking into account who they are and
what is important to them, including their disciplinary differences. All opportunities, both
external and internal, should be used for promoting the changes including conferences,
workshops,team meetings, internal newsletters, professional journals. Joiptans should be

developed with others who are trying to reach the same audience.
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THE CHEMISTRY ENVIRO NMENT

In this section we review some of the recent developments in the scholarly communications

environment which have particularly pertained to #émistny community.

DEVELOPMENT OF CHEMICAL INFORMATION RESOURCES

Chemistry has a long tradition of providing comprehensive documentation of the subject to aid
chemists in their navigation of the ever growing literatur&hedech Beilstein, a Russifiemist,
published the first edition of the Beilstein Handbook of Organic Ch&nmstt§81 Today the
Beilstein database is available through Red&dgevier's new research system for accessing the
experimental substance and reaction data contairig€ilstein and the Gmelin and Patent
Chemistry Databases. The CrosgHystenwhich wasgormerly used to search Beilstein is soon to

be phased oulhe AnericanChemical Society (/A8E° was one of the early adopters of computers

to aid in the productioristribution and searching of itbsfract& Indexing (A&l)serviceslts

main A&l service, Chemical Abstréctgas first published in 19040 improve searching of its
databases, it developed online services in the early 1980s and introducedeanpahakt,
SciFinder, in the mid 1990s and SciFinder Séloldtle laterChemistry is unique in that it has a
machine readable representation of a key cahteptchemical structure diagrarwhich is the

natural language of chemi§tkemical structarand reaction searchable databasesHouse use

by scientists in phargeuticaland chemical companies (e.g. MACCS and REACUSe
introduced by Molecular Design Ltd in the late 1970s and early 1980s. With the introduction of the
World Wide Web, \tital communities of research chemists (e.g. ChéhWete launched and

preprint servers (e.g. the Chemistry Preprint Semumihg to facilitate rapid distribution of

16 The Beilsteitdandbook of Organic Chemistry

http://www.beilstein
institut.de/index.php?id=111&1 =3&no_cache=&tx_ttnews[tt_news]=&tx_ttnews[backPid]=&cHash

17Reaxy#ittps://www.reaxys.com/reaxys/session.do

18 CrossFirdnttp://info.crossfiredatabases.com/

19 American Chemical Socikttp://portal.acs.org/portal/acs/corg/content

20 http://www.casorg/

21 SciFinder Scholattp://www.cas.org/SCIFINDER/SCHOLAR/

22MDL http://www.symyx.com/company/about/history.jsp

23www.ChemWeb.com
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chemistry research resudigpeared in the late 1990sese examples of how chemitfirmation

systems have changed, and continue to clshongethe need for chemistry researchdravieup-

to-date knowledge of how to access the enormous wealth of data which exists and is available to

them.

In chemistry, the most influential puldishhave a powerful impact on how the scholarly
communications process develops. For exaa@pEepublicationwill not acceptor publicatiorany

articleswhich have appeared on theb. Since ACS journals command high impact factors and

numbers of citains andare thereforea first choice for chemists aiming to improve their
departmers 8 RAE s c or eeasured thai irsthe greemistrgrgonnterstpseprint servers
cannot thrive

Today most of the important chemistry journals, including cteripdekfiles, are available to their
subscribers via publishersd websites. 29n
handbooks (e.g. CRC Handbook of Chemistry and PHysaied search services (e.g. Index

Chemicuwg) are also available fubscriptionThe EPSRC Physical Sciences Programme funds the

Chemical Databasgervice (CD%)whoseremit is to provide oline access to up to date,

addi

comprehensive, high quality chemical databases and ancillary facilities. It also provides help, advice

and traininglts main target is the UK academic research community, badilitees are also

available for use in a general teaching role at all levels, including undergraduate. The data coverage

includes structural information, spectroscopy, thermicphydata, and organic chemistry.
Navigation of the scholarly literature is under continual improv@@eagle Scholghas indexed
mu ¢ h of the worl dos schol arly Il iterature
Knowledgéoand Scopdsprovide citation access to the literature

24 Cambridge Structural Databagp://www.ccdc.cam.ac.uk/products/csd/

25 CRC Handbookttp://www.hbcpnetbaseom/

26 Index Chemicubttp://thomsonreuters.com/products_services/scientific/Index_Chemicus

27 An overview of the Chemical Database Service coveragiaisle dittp://cds.dl.ac.uk/introduction

28 Google Scholdrttp://scholar.google.co.uk/

29\Web of Knowledghbttp://wok.mimas.ac.uk/

30Web of Knowledghttp://thomsonreuters.com/products_services/scientific/ISI_Web_of Knowledge

31 Scopushttp://www.scopus.com/scopus/home.url
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RECENTDEVELOPMENTS

In chemistrythere have been significant new activities over recent years including open access
journal publishing33 development of chemical mark up langagedreely available chemical
indexing service (PubCh&jnand a chemical spider which indexes chemical and biochenfi¢al data
The International Union of Pure and Applied Chemistry (I8%PA&s long been concerned with
developing standards for nomenclature but recently has developedissttordayraphical
representation of chemical structiiraad a new chemical identifier InCtile International
Chemical Identifiegndthe algorithmically derivedChl Key®which is facilitating databaseifigk

The Royal Society of Chemistry (R8@slaunched Project Prospéiavhich enhances chemical

journal articles with semantic markup. The RSC has also announced an InCh#?Refaleer

service for scientists to share chemical structures and data, which will be developed in collaboration
with CremZoo Inc., host of ChemSpidgsing the InChl scientists can share and contribute their

own molecular data and search millions of others from many web sources. The RSC/ChemSpider
InChl Resolver will give researchers the tools to create standard IrzClidr déieir own
compounds, create and use search efnginély InChlKeys to search for compounds, and deposit

their data for others to use in the futtm€hiKeys offer an open, ngmoprietary alternative to the

32 http://www.beilsteirjournals.org/bjoc/home/home.htm

33 Chemistry Central Jourdtp://www.journal.chemistrycentral.com/home/

34 CML http://www.ch.ic.ac.uk/rzepa/cml/

35 PubChenhttp://pubchem.ncbi.nim.nih.gov/

36 ChemSpidehttp://www.chemspider.com/

37JUPAC http://www.iupac.org/

38|UPAC standards for graphical representation of chemical structures

http://www.iupac.org/publications/pac/80/2/0277/

39]UPAC InChl http://www.iupac.org/inchi/

40 Royal Society of Chemidtityp://www.rsc.org/

41Project Prospetittp://www.rsc.org/Publishing/Journals/ProjectProspect/index.asp

42RSC/ChemSpider InChl Resolver

http://www.rsc.org/Publishing/News/RSCandChemSpiderdeveloplnChlResolver.asp
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ChemicalAbstractService (CASRegistryNumber3 which has been widely used as a chemical

substance identifier.

The open access publishing movement has been led from the start by proponents with a biomedical
background and this secierstill leading the way. A number of initiatives have diadgrd in

chemistry including the Beilstein Journal of Organic Chemistry ¥B3@¢l) is now in its fifth

year of publication and, despite being free of any charges, has published only 53 articles in volume 4.
BJOC is aiming for a high publication stathdad is believed to reject some 70 to 80% of articles
submitted to it. The Chemistry Central Jotirtalinched in February 2007 and is currently
publishing some 25 articles per yesome of which have achieved high visibility with one article
being dowloaded almost 17,000 times in under a year. The International Union of Crystallography
(IUCr) has received funding from JISC to subsidise conversion of its jouop&lis access. The

most successful of its journaista Cryst Section E, publishesflsteucture reports and, despite

the introduction of a $1%0ticle processing charge at the beginning of 2008, continues to publish in
excess of 5000 alés per year. These open adoéssives still represensmall proportion of the

total numbeiof chemistry articles published each year and this is likely to remain the case until one

or more open access chemistry journals achieve a high impact factor.

There haglsobeen considerable interest in using text mining techniques to identify chemscal na

in documents, journal articles and patents. Once identified, the chemical name is converted into a
searchable chemical structitbus enabling chemical structure and substructure searching of both

the journal and patent literature and internal datamEhe conversion from chemical structure
diagram to searchable chemical structure (sometimesheatécthOCR) is also possible as is the

reverse conversion of searchable chemical structure to systematic chemical names. There are several
commercial rad norrcommercial products which will perform these conversions. At present,
however, it is primarily the journal and chemical database publishers who are interested in using these
techniques to enrich their products by making them chemical substruatcteabkee
Pharmaceutical and chemical companies are also using these technigues to mhmugkeir in
document collections and for the analysis of patent document collections. With the exception of a

43CAS Registry Numbattp://www.cas.org/expertise/cascontent/registry/regsys.html

44 BJOChttp://www.beilsteinjournals.org/bjoc/home/home.htm

45 Chemistry Central Jourihdtp://www.journal.chemistrycentral.com/
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small number of academic pioneers of these techmquweser, thereurrentlyappears to be little

interest in applying text mining to document collections in UK university chemistry departments.

The Royal Society of Chemistry (RSC) andUthlever Centre for Molecular Sciematethe

University of Camlidge collaborated in the development of Oscar which, in addition to the
recognition of chemical entities, will enable recognition and extraction of some data, such as spectra,
from the body of text in a journal article. Oscar is also being used toed&tié/which are being
semantically marked up in relation to the increasing number of ontologies used by the RSC in Project
Prospect. The RSC uses text mining as a first step but the results are manually curated before being
finally accepted.

ChemZzoopublishers of ChemSpider, have applied text mining to enrich their database of 21 million
unique chemical entities with open access chemistry articles and other online chemistry materials
such as blogs and wiKi$hey have built ChemMantis as a flexild#opm for chemistry article

markup. The entity extraction procedures utilize both algorithmic identification of systematic names
and a series of dictionaries for the identification of species, hardware and software vendors, chemical
vendors etc. Extrami chemical names are converted using Name to Structure conversion software
and/or lookup in theChemSpider database. Chemigalas can be searched in Wikipedia, Entrez,
ChemSpider, Google and MeSH. Functional groups, named reactions, speciesthi aligglay
abstracts from Wikipedia. The platform has been applied to over a thousand articles and is now the
basis of the ChemSpider Journal of Chemistry markup platform.

The SPECTRa project has developed text mining tools that address the needctatlee wealth

of experimental data currently untapped in scientific theses, focussing on chemistry research data in
molecular and related subjects. Much of the data (synthetic, spectral, computational and even
crystallographic) generated by postgradeaearchers in chemistry and related departments are
conventionally reported in theses. Although such theses might describe up to 50 novel chemical
syntheses, much of this is not communicated inrgdewed publicatisnto the scientific
community in & appropriate form (numbers are reduced to points on diagrams, tables are converted
to graphs in pixel form) and a significant proportion (anecdotally estimated at 50%) is never formally
submitted at all. Although the bare essentials of the synthesidisinegh the detailed experimental

recipes (as found in the thesis) are often omitted.
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Data mining is the process of digging through data and looking for meaningful trends and patterns. It
uses sophisticated statistical analysis, neural networkingpdadihg techniques to explore
relationships in the data that more traditional methods may not find. This allows identification of
previously undetected relationships among items by manual or automated analysis of the data.
Associations between metabeNents, sequences of events that lead to later events, patterns to
forecast functionality, and new information could be the goal of data mining in computational
chemistry and drug design. In general, data mining builds abstract models of the data to guide
understanding of the underlying trends. Data mining exploits advantages of neural networks, artificial
intelligence, and statistic§elds that have developed various methods for pattern recognition and
property prediction. With the advent of powerfwhputers and intelligent interfaces methods,

which used to require extensive computer and mathematical skills, are now available to the chemical,
biological, and pharmaceutical researcher.

One particular type of data mining is widely used in cheméstrgly, the Cambridge Structural

Database is mined to build a greater understanding of structural chemistry, as an aid in chemical
structure elucidation, in computational chemistry and in molecular modelling. In a similar fashion,

the Protein Data Bank (B has been widely used in drug design both in the pbatite

industry andn academia. Spectroscopy databases are also widely used as adjuncts to systems for
identifying unknown chemical substances in analytical chemistry. With the exception of
compuat i onal chemi sts and mol ecul ar model | er s, t he

chemists and many of them confuse data mining with database searching.

FUNDING ACTIVITIES

The EPSR@hysical Sciences programme funds research and postgraadugtéotrsupport the
health of the discipline and to provide s&itid knowledge for future needs, with funding of £97
million for research and £43 million for training in 08/09 across the chemistry, physics and materials

science.

REVIEW OF SPECIFIC PRECTS

JISC has a large portfolio of development programmes and projects aimed at delivering
aninformation Environment which will enable seamless access to the information academics need
for research, teaching and learning and the tools they need te gratasformation and

collaborate with othersey disciplindased projects for chemistry are reviewed below.

46 JISCInformation Environment
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SPECTRa Submission, Preservation and Exposure of Chemistry Teaching and Research L
- A Digital Repository for the Chemical Community

SPECTR¢ was a joint project betwe€ambridge University and Imperial Collagkwas funded
underJISCDigital Repositories Programtfit was completed in March 2087 theFinal Report

is availabl€¢. The projectdeveloped a set of customized software tooksnable chemists to
routinely deposit experimental dat®pen Access digital repositorigsguirements in a number of
different user disciplines -(Xy crystallography, computational chemistry and synthetic organic
chemistry) were determireatl acugsomized version of the DSpace digital repositasydeveloped
along with dditional tools and contespecific metadata facilitatethe subsequentuse of the

deposited information.

TheeCrystals Federation Project
This projec¢P plans toestablish aotid foundation of crystallography data repositories across an
international group of partner sites, with metadata harvested by a nuagggegdtoservices.
Building ora previous feasibility stuéBankUK Phase Bthe projecaims to

1 integrate anémbed the open data repository approach into current research practice by
engaging data centres, librarians, researchers, publishers and third party information
providers

1 harmonise the metadata application profiles from repositories operating ont differen
platforms

1 investigate aggregation issues arising from harvesting metadata from repositories within the
networked information environments

1 enable the Federation bfstitutionalArchives to interoperate with international subject
archives (IUCr an@ambidge Crystallographic Data Centre (CGR@GY other third party
harvesters

1 develop approaches to the preservation and curation of scientific data in open repositories

The project is led by the UK National Crystallography Service (University of Soajhaithpcore
partners at UKOLN (University of Bath), the Digital Curation Centre (Universities of Bath &
Edinburgh) and the Unilever Centre (University of Cambridge). The project currently has 14

supporting partners.

47 SPECTRttp://www.lib.cam.ac.uk/spectra/index.htmi

48 JISC Digital Repositories Progranimttie://www.jisc.ac.uk/whatweslprogrammes/digitalrepositories2005.aspx

49 http://www.lib.cam.ac.uk/spectra/FinalReport.html

50 http://wiki.ecrystals.chem.soton.ac.uk/index.php/Main_Page
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Supporting Laboratory Reseagthdigital repositories (R4L)
This project addressed the area of interactions between repositories of primary research data, the
laboratory environment in which they operate and repositories of research publications into which
they ultimately feed (thrduglocumented interpretation and analysis of the results and in explicit
linking and citatio of the data sets). It develogedtotype services and tools to address the issues
of working with, disseminating and reporting on experimental data. In cmlakagtatscientific
equipment manufacturetie project developed methods to make raw experimental data available
and richly annotated with metadatathag aregenerated in the laboratory. The possibilities for
aggregating heterogeneous raw experingateal from different sources and experiments, via
effective management of the repository for the laboratory, were explored and prototype tools
developed to enable, manipulate and derive reports for publication purposes. It also engaged in
discussions withublishers and societies to determine anticipated requirements.

Points to note: Chemistry has a unique advantaged the searchable chemical structure
diagram. It has historically been very well served with collections of comprehensive
documentation, and anumber of powerful search interfaces have been and continue to pe
developed. It is vital for chemistry researchers and students to have up to date knowledge of
these systems and how and when to use them. Meanwhile, there are numerous projects (JISC
funded and otherwise) which are developing new ways of working with chemical data. These
projects should as a matter of coursginclude advocacy plans (which are subsequently
implemented) if the work carried out is going to have dong-term impact on scientific

communications.

THE ECONOMICS ENVIRO NMENT

In this section we review some of the recent developments in the scholarly communications

environment which have particularly pertained to the economics community.

USE OF INFORMATION RESOURCES IN ECONOMICS

Very lttle research was conducted with economists specificallyuaerenof informtion systems
until the mid 19%) perhaps due to the relatively small size of this group of acdderaitisah
3,000 in the UKBefore 1990 the bulk of the literature diesy economists as information seekers

are studies that place them under the wider umbrella of social scientists.

51 http://r4l.eprints.org/
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One of the first studies about how social scientistefasmation was in the late 196The study,
INFROSS - Information Requirementsf ahe Social Sciences, aimed to discover how social
scientists, practitioners as well as researchers, used infétaémond research project from the
University of Bath in the late 187DISISS - Design of Informatiofsystems in the Social Sciences

- followed on and included a practical experiment concerned with the optimization of indexing and
abstracting tools. Both studies presented a call for more services to be provided and both ultimately
led to nothing new (apart from a better understandifigpw social scientists access and use
information). The rise of the internet and web based serviedisafmademics followed in thes 90

and changed the nature of the debate to one of technology and access. The INFROSS study was
partially updated in wobly Slater which highlighted that the main conassw for social scientists

was for access to online servié@sAmerican study at about this time by H@fysmowed that

social scientists tended to use more online datakmsessarchers in otheitds whereas ithe

first cross disciplinary research by Ellis %t rad. fundamental differences in information seeking

behaviour were found between scientists and social scientists.

Established as a membership organisation in 2003, SNésedas econmics subject based
consortium of leading academic institutions andlithrairiesfrom over 13 countriesn 2007 and

2008 Nereus undertook a user survey of economics asa#atnitheobjectiveof identifyingthe

needs of economics researchers fosatadull text documents and datasets, for disseminating their
research materials as well as the services theg twiskee implemented in Economists Online

(EO). The methods used were an online survey between December 2007 and January 2008 (533

respondats from across Europe) and 3 focus groups and 1 group consultation in the form of a blog

52 The information uses and needs of social scientists: an overview of INARBX3$e; Aslib Proceedings971Vol
23No.8pp412- 434

53 Design of Information Systems in the Social Scifrmeards the improveimsmtial science information systero: overvie
research carried outl®9%Bath: BattUniversity Library, February 1980. (DISISS Research Reports, series A no.1.)

54S| at er , M. (1998). Social scientistsd inf-287T mati on needs

55Hurych, J. (1986). After Bath: scientists, social scientidtsnganists in the context of online searching. The Journal of
Academic Librarianship, 12(5),-168

Comparison of the information seeking patterns of researchers in the physical and social sciences. Ellis, D; Cox, D; Hall,
K. Journal of Documentatipiolume 49Number 4, 1993, pp. 3869(14)

57 http://www.nereus4economics.info/
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(29 participants) were held between September 2007 and Janualth@0@B8.the results are not
publidy availableghey have sharéuke followingnformation withus.

Content:

1 Very few survey respondents reported having difficulties in accessing journal articles online
(2.6%). Books, book chapters, datasets and theses were, instead, reported as the least
accessible through online services. Of the research nmaiehias most difficult to access
online, books and datasets were commonly referred by Economics researchers as desirable
for inclusion in EO.

1 Focus group participants demonstrated an important interest in datasets developed for both
academic and commaicpurposes. Dataset creators indicated that they would prefer to
distribute their products only after publishing their research and on condition that measures
were put in place to guarantee proper acknowledgment of theiCemyikght concerns
were comrmn among economists in relation to both publications and datasets.

1 The most common formats used by economists for the consultation and production of
research material were: Word (82.4% and 80.9%) and Portable Documerd FDifat
(89.1% and 80.7% respesly). Other Microsoft Office products (Excel and PowerPoint)
were also very commonly used for both purposes, although to a lesser degree. Text formats,
in turn, were more commonly used for consulting research outputs whilst LaTex format was
used for theproduction of publicationsActive researchers, in comparison to-non
researchers, reported different needs and interests: the former expressed a greater need for
accessing books and book chapters as well as demonstrating a greater reliance on specialised
software such as SPSS, Stata and LaTex.

Dissemination:

1 The majority of economists surveyed (70.0%) indicated that they currently make most of
their research outputs available on open access, while a minority (30%) make all their
research outputs open accdisss unclear from the survey what proportion of the open
access research outputs declared are discussion or working papers which have traditionally
been made freely available.

1 Google (82%), Google Scholar (71%), Research Papers in Economics (RepPBol (65%
known authorsoé6 websites (57%) were the most

to look for research material.
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1 Economists surveyed indicated that the preferred services to disseminate their own works
were Google (65%), Google Scholar (708)ER (67%) and the Social Science Research
Networkd SSRN (56%).

1 Researchers and n@searchers were not different in their preferences for Google and
Google Schol ar . However, RePECc, SSRN and aut
by the first group.

Services:

1 Only a minority of surveyed economists reported having access to information on how often
their work is cited or used (37%).

T Survey respondentsd preferred |iterature sea
text, subject and abstra

1 Economists indicated that the most appealing services of those planned for inclusion in EO
are: links to free fuéxt content and relevance ranking of search results.

1 Focus group participants were more interested in ranking articles by the ncitatiensf
they obtained rather than by the number of downloads. Links to papers that cite a piece of
research would be welcomed as an important utility of EO. Around half of survey
respondents indicated that download statistics would be very importaportent to
them (50.5%).

1 Additional suggestions for services to incorporate in EO included: announcements of
conferences and job opportunities; creating a space for comments and quality assessment of
uploaded papers.

1 Respondents from different countried eesearch activity (researchers andessarchers)
presented similar preferences for search options and services to be included in EO.

1 Focus group participants were generally interested in publications lists as a service provided

by EO.

RECENT DEVELOPMENTS IN ECONOMICS RESEARCH

Thomas Krichel set uletEc in 1993, as a very early venture ireldsionic dissemination of

papersn economicd-e published th first economics working paperthe nternet in April of that

yearas a contribution to WoPHE®/orking Papers in Economidsle first collection of electronic

working papers ieconomics. WoPEc ran unfunded from April 1993 to Augustl$86it gained

ELib funding.From 2000onwardsa number of projects arose witttime academic economics

communiy aspart of an attempt to take on the large commercial journal pubksizeramics
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journals had been increasing in price at well above the rate of inflation and yet it was typical for a
researcher to wait for over two years before a paper was pubBlisbedted with this perceived

lack of service and value, a series of projects were started. ELSSS (Electronic Library for the Social
Sciences) was set up in 2001 by an economist from tadtdined to set up a new type of
partnership between acadengind librarians at the expense of commercial publishers. Prices for the
new journals were to be low and the authors and referees were to be paid. Ironically it was an
unsustainable economic model which brought down ELSSS, as it did not generate enough
subscription revenue to fund the author and referee fees, and the project failed.

More successfully some academics from the US started a free onlineBoanuahics Buffetin

whose aim was to foster free and more rapid scientific communicatiorhaanset community

of research economists using the web for deliZepnomics Bullstih survivesSubsequent

research says that for most economics academics changing the practise of submitting to the highest
quality/impact established journaldairour of new untested ones for the sake of making their work
available at a lower cost, does not pose a strong enough incentive. The well documented influence of
the RAE is again at watkEcononfies another pioneering onlijpeirnalrun by the Kiel Iatitute

for the World Economwnd offering electronanly open accesgublication. Since its launch in

2007 it has published 57 peer reviewed papers.

In 2005 a study on citation pattétria economicsanalysedhe citations in three specialized
economicgournals The authordemonstratedhat practitioers of different subfields dreyson
different types of resources in cactthg their researchaising implications for collection
development policietn 2006, JSTOR commissioned research into schemaripunications in
economic8? Its authors concluded th@gurnals and working papers continue to be the most

important means of scholarly communication for economists with working papers used for

58 Manna (2002) The story of ELSSS: a new model of partnership between academics and libraries
www.jbi.hio.no/bibin/kurs/vitpub/The%268tory%200f%2E&LSSSdoc

59 http://www2.warwick.ac.uk/fac/soc/econans/staff/faculty/wooders/reseb0110.pdf

60 Walford, L. (2000), The Research Assessment Exercise: its effect on scholarly journallmashistirigyblishira.
13 No.1, pp.4B2.

61 http://www.economicsejournal.org

62 WallerJ. H. (2005) Evaluatingdholarly communication at the sub disciplinary level: Citation patterns in economics
Journal of Collection Managéat3,No 2, pp.4557.

6http://www.ithaka.org/publications/pdfs/JSTOR%20Econ%20Study%20Report%20Public%20final1031.pdf
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communication of recent research and journal articlesingnth@version of record and the basis

for the assessment of scholarsé& work. Access to
to replicate research and for use as a teachingideayver data is still often seen as a private

resource withieconomicsThis is borne out by our discussions with the Expert Panel, one of whom
saidthatdThe value that | add to the data is my Intellectual Property and | am not going to share that with &
but mye@ut h or s-like trackirg the gamSinitady the Expert Panel report that economics

has a tradition of lone scholars. In fact, papers written by mofeuhaatlors are frowned upon

by the RAE which predicates against collaborative working.

The authorof the JSTOReport find that economists begin the exploration of a new topic by
tapping personal networks to identify relevant papers. They then follow the bibliographies of those
initial papers to other papers they find interesting. This research process has not changed in decades
but the tools that are available for following bibliographic links have changed with the advent of the
internet. EconL§t was traditionally where economists would begin a research inquiry, but the
JSTOR report suggests that this haeliabeen suppladtédy GoogleScholar and Google as a

primary search tool.

RECENT DEVELOPMENTS N TEACHING AND LEARNING

It had been noted that economics lagged behind other disciplines in successfully incorporating new
technology into its teaching methods. Papers by BeakgrBecker and Waftslocument the
situation in the US in the mid 1990s saying tha
t al kd EBusther reseaccth about patteofisvorking in economics includadtudy on digital

resources having anpact on teaching, learning and student progression (JonésTétishyork

showed that there existed clear disciplinary differences in the way that digital resources were being
integrated into teaching and learning. Subsequently, cross discijgsevstedundertaken, on

issues such as the Distributed National Electronic Resource (DNER) and its evaluation over time
(EDNER and EDNER+) which included teaching and learning as the focus of their réseaech.

64 http://www.aeaweb.org/econlit/index.php

65Becker,W. E. 1997. Teaching economics to undergradimatesl of Economic LitSatuir@4 573

66 Becker WE. and M. Watts (1996) Chalk and Talk: A National Survey on Teaching Undergraduate Pooedosos.
Economic Re®&{) May pp44453

67 Jones, CZenios, M.and Griffiths, J.(2004) Academic use of digital resources: disciplinary differences and the
issue of progression. In: Networked learning 2004: proceedings of the 4th international conference on networked
learning. University of Lancaster, Lancaste22@229
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also showed significant differences intdke up and effectiveness of digital resources across

different disciplines.

In the UK however, since the turn of the millennium, there has been an explosion of activities aimed

at the use of technology in teaching for many subjects including economics.

The Economics Network of the Higher Education Academy is one of 24 subject networks whose
aim is to promote high quality learning and teaching through the development and transfer of good
practices. It is based at Bristol University and runs a welbgteftag conference, workshops and
publishes case studies and tutorials aimed at improving teaching and learning in economics. The
Economics Network supports various learning and teaching development projects whase aims are
i to encourage and support aurhim developments, learning and teaching research, and
other innovations which will enhance students' learning experiences
9 to encourage collaboration dadilitate dissemination and sharing of good practice between
departments, local support servicesrastidutions.
The Economics Network was launched in 2003/4 and has been at the forefront of pushing the use

of new technologies in teaching and learning for economics.

In the broader area of learning technology, The Association for Learning Te¢Ahd)égsuns
workshops and courses to support the use of new technology in teaching, they run a professional
accreditation scheme (CALT) and have around one certified member per UK institution. They do
not list members by subject area specldlgre is ab support in the form of learned journals
Computers in Higher Education Economics Review (CHEER) is now ith iisld®e and the

ALT aJ journal on the use of learning technolagie=saching also has occasional papers on the use

of new technologieahich is mainly software, in economics teaching.

The JISC/Higher Education Academy DelL initiétives funded several projects related to
eLearning in economics. Also, in 2007 di8@ed the CAMEL (Collaborative Approaches to the

Management of -Eearning) project® to examine the benefits and weaknessedeafréng and

6ehttp://www.alt.ac.uk/

69 http://www.heacademy.ac.uk/ourwork/learning/elt

70 http://ww w.jiscinfonet.ac.uk/camel
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several of the case studies developed were in ecofdmidsXP study (Conolet al’y) was

perhaps the most extensive study and used mixed methods to examine disciplinary differences in
technology use by university students. This study found that students often use personal technology

such as mobile phones and standard software for learning, that search engines were preferred to

|l i braries, and that peeusderwotildédoif nvommbihiec ati
this study dichot survey which technologies were used by the teadiersutputs from a joint

JISC/HE Academy symposium held in February’2806 articles which explicitly explore some of

the discipline differencesdth respect to-kearning are also useflibgether all these resources give

us useful pointers for the futwiacet oday dés students are tomorrowbds t

REVIEW OF SPECIFIC NHWORKS AND SERVICES

Although economics is not traditionally seen as adim@aking discipline, and in comparison with

many other (mainly scientific) disciplines it has been slow to take up new technologies, the current
situation demonstrates that it is well served by online information resources for teaching and
increasinglyof research too. Some specific large projects are revééoved

RePEc
A peculiarity of economics is the long lag time between journal papers being submitted to a journal
and actually being published (this is covered comprehensively in the JSTO&drepast
supported by conversations with our expertpanel Thi s has | ed to the i mpo
0r es e ar dib. thosp mapees that are written but not yet officially published. Taking advantage
of this situation, an online service callese&teh Papers in Economics (RePEc) was founded
(Working Papers in Economics (WoPECc), a precursor of ReREwipported by JIS@)the area
of electronic resourceé3ver 1000 archives contribute to RePEaser servicef RePEc isDEAS
(Internet Documets in Economics écess Servica)serviceproviding information about working
papers and published research to the ecampmufession. IDEASollects information about the
popularity of various resources and feeds this back toAmstherRePEauser srvice is thélew
Economicdapers (NEPgurrentawareness service with over 50,000 indigialosdriptions

71 Conole, G., de Laat, M., Dillon, T. and Darby, T. (2006) JISC LXP Student experiences of tecfinalogsrt.
JISC reporti November 2006

"http://www.heacademy.ac.uk/eLDisciplines.htm
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Nereus
Neurus is developing information services to connect existing essential research resources and to
unlock new content fromcenomics faculis Its aim is to integrate access to the economics
resources of key libraries, academic publications and other online resources iMhEuuspe.
requirements survey reported above has fed into the NEEO projeletis funded by the EU e
contentplus prgramme which funds measures to make digital content in Europe more accessible,
usable and exploitabl@NEEO&6 s Economi sts Online serv-d ce is al
quality academic outpudf 20 universitiesAll the universities involved ihet project have an
institutional repository (IR) of academic work produced by economics researchers of the university.
The economists are encouraged to deposit copies of their publications and datasets in their local IR
and Economists Onlivit then pickup these publications, making them eseaschable and
accessible from a central access point. Cont en:
scholars will be cross linked through this project and other existing research resources such as RePEc
will be included in the service. Book references, chapters, journal articles, working papers, reports,
conference proceedingad statistics will be made available online. Sources are provided with as
much fulltext as possibl@he service will also providentent in several languages and will be
searchable in French, Spanish, German and EEglistamists Onirdue to launchater in 2009
and igtselfevidence that economics is improving access and striving for open access where possible

in online reource provision for its academics.

ESRC initiatives
ESRC haa Research Resources B¢RRIB)which isresponsible for developing resources such as
data, research methods, and information techrimlagyablenigh quality researchhey manage
Resource @¢res and Resource Programmiigl the aim of ensuring that/K social science has
not only worleclass datasets, but also the appropriate skills and technologies to reap optimum
benefit from these resourdeBrofessor Alan Alexandehe Qair of the RRBold ust h ahte 0
ESRCarecommitted to the open availability in the public domain of any data sets generated through theil
activiti@s The main airsto make this data available to a wider number of social scientists for future
research. Profesr Peter Elias, the ESRC strategic advisor for data resources, further confirmed that
the ESRGsinvolved in capacity building around data and inimpmowng e ar cher e abi | i t )
new technical infrastructuiéhe trend in economids to move away from macro towards more

micro driven research, the implications of this with respect to data being that far more detailed

73 http://www.nereus4economics.info/econline.html
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research is going on around increasingly complex data sets. The challenge for the ESRC is to equip
current and future researcheith whe data confidence to undertake this important work. Trigining
thereforemportant in areasch aslata discovery and data quélggmething that theyrekeento

work onwith otherbodiessuch as theK Data Forum.

ESRC requires that experinardata(which it has funded the collection isf deposited in the
Economic and Social Data sef#idénis isa national data archiving and dissemination service which
came into operation in January 2003. The service is afjauhtly initiative sponsm by the
Economic and Social Research Council (ESRC) and the Jointtiomoi®yatems Committee
(JISC).

There has been recent rapid growth in the use of digital geographical information across a wide range
of fields. The most obvious manifestation o thas been the emerging ubiquity of Google
Maps/Earth (and to a lesser extent MicrosafttViu a | Earth) and btingileg gr owt h
together information using wbhsed mapping technologyeb maps are now widely used to

advertise the availalyilitf both public and private sector servidethe same time, the public and

private sectors are now making extensive use of GIS and remote sensing to assist in service planning
and delivery and improving business. Digital mapping has also been pydezhtiors such as

crime mapping to identify social problems and monitor progressicademic community has

already been well served by ESRC and JISC in purchasing major geographical data sources such as
OS digital map data (Mastermap etc.) and supgpgeivices which deliver them (e.g. EDINA

Digimap and MIMAS Census, geographical directory and remote sensiAggoedb)deal of use

has been made of these services, and the analysis of Census data and digital mapping has now spread
well beyond theard i t i on al u s e r sTheiquestionmew ihgve farther investnecerts O .

by the ESRC and JISC can be used to respond to the rapidly changing environment for geospatial
data.The ESRC is currently undertaking a review of the demagyebfratial dta servicdsy the

research communityhe evidence collected to date indicates a strong demand for such services to

be provided by experts, combining both spatial analytical techniques with data linking and
visualisation methoddSC and the ESRC areviolns partners to establish such services.

74 http://www.esds.ac.uk/about/about.asp
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Points to note: Within research, the practices of circulating preprints for information and
publishing in the highest impact factor journals for the academic record is unlikely to change
without encouragement andpolicies from the ESRC/RAE. Similarly it is unlikely that there
will be widespread increasesn data sharing and collaborative working within research
unless these bodies change the way that they assess reseaftiere arealready initiatives

within the ESRC around data sharing, archiving and collaboratioand there is interesting
work going on around making available ge@patial data services. dvocacy programmes in
economics around data sharing and archivingill certainly need to work withthese ESRC
initiatives. In addition, Economists Onlineand RePEc are key bodies to work with isetting

up advocacy programmes for economics.

In teaching, the energetic activity of the Economics Networkseems to have hadan
important effect and is certainly a key orgnisation to work with for advocacy planning. So
far, their emphasis has mainly been on promoting new information resources to researchers

rather than new ways of working.
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4. FINDINGS

SAMPLE

Face to facand telephonaterviews were conducted watkpets in chemistryand economic
list of interviewees can be found in Appehdix

A total of 692 responses were received to the online s@¥8yesponses from the chemistry
community an@52responses from the economics commuriityg. UK responseisom chemists
represented 1%f the UK communityof chemists and students (total approximately 40,000) but
over 3% of the UK community of academic chemists and students (total approximatelyhE2,000)
UK responses froreconomists representst of the UK community ofacademi@conomists
Responses were spread over a range of subds@djnesl and 2), research/teaching split and
level of positionHigures 3 and 4ageKigureb) andlocationof institution Figure6).”s

Whilst we have attempteddbtain as representative sample as po#siblenportant to note that
the findings reported here come fraselfselecting sampieho answered an Internet suraeg
the samplas therefore potentially open to bias aright not be representative dhe general

population ofconomics and chemistry researchers.

%“The institutions weloes cLEWVELY oREsEB/ARI was ®ne fvlwol | o ws
had received a grade 4* for 15%Mioxé bDweasEane of it s
who had received grade 4* for less than 15% but had submitted an entry to the Régeartn

institutions were all other UK departments whaghrespondents. (The RAE defines 4* as research

quality that is worltbading in terms of originality, significance and rigour.)
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In which area of chemistry do you mostly work?

Analytical Chemistry
Atmospheric Chemistry and Kinetics,

Chemical Biology/Biological Chemistry/Bioactive...
Chemical Education
Chemical Physics
Environmental Chemistry
Green Chemistry
Materials, Nanochemistry and Polymer Science
Molecular Informatics
Molecular Modelling (Computational Chemistry)
Pharma Chemistry/Medicinal Chemistry
Physical Organic Chemistry
Process/Industrial Chemistry
Solid State Chemistry
Structural Methods and Structural Chemistry
Supramolecular Chemistry

Surface Science, Electrochemistry and...
Synthetic Chemistry/Homogeneous Catalysis
Theoretical Chemistry

Other

0% 2% 4% 6% 8% 10%

12%

14%

16%

Figurd. Chemistry subdiscipline




ADVOCACY TO BENEFIT FROM CHANGES 9 APRIL 2009

In which area of economics do you mostly work?

Political economy

Experimental economics

Agriculture

Business

Econometrics

Economic history

Economic theory

Financial economics

General economics and teaching
Health, education and social
Industrial Organisation
International economics

Labour and demographic economics
Law and economics
Macroeconomics and monetary economics
Microeconomics

Urban, rural and regional economics

Other (please specify)

0% 2% 4% 6% 8% 10%

12%

14%

Figur®. Economics subdiscipline
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How work time is spent

Other (please specify)
Mainly administration or management
Working in industry
Mainly consulting m Chemistry
W Economics
Mainly studying

Mainly teaching

Mainly research

0% 10% 20% 30% 40% 50% 60% 70% 80%

Figur®. Research/teaching split

Position of respondents

Other

Retired

Working in government
Working in industry
Consultant

m Chemistry
Other postgraduate

W Economics
Faculty/member of teaching staff
Research student

Postgraduate student

Undergraduate student

0% 20% 40% 60% 80%

Figurd. Position of respondents
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Age of respondents

Don'twant to say
Over70
61-70
51-60

B Chemistry

41-50 ;

B Economics

31-40

21-30

Under 21

0% 5% 10% 15% 20% 25% 30% 35% 40%

Figur®. Age of respondents

Respondents by location

Rest of world
European (non UK}

UK top Research institutions

W Chemistry

UK Mid level research institutions W Economics

UK non research institutions

Outside of academia

0% 10% 20% 30% 40% 50% 60%

Figur®. Location of respondents
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USE OF INFORMATION R ESOURCES
Information resources

Respondents were askduol of a number of types of resmiwere used in their research and

teachin@ctivitieqFigures’ and &

Comparative use of information resources - chemistry

Virtual Learning Environments
Audio or video clips

Podcasts

Discussion forums

Microblogs

Blogs

Books

PowerPoint presentations

Images

Chemical structures Teaching
Sequence data

M Research

Simulations or macros

CIF

Models

Working (or not yet published) papers
Published journal papers
Experimental and theoretical data sets

Others

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

Figurd@. Use of information resources in chemistry

Resourcesnentioned most frequentlyy chemistry researchers ameprder, published journal
papers, books, chemical structures, experimental and theoretical data sets, presentations, images and
working papersthere is very little reported use of Web 2.0 type tools such as blogs and discussion

forums, or new formats&uas podcasts, or audio and video clips.
Resourcesnentioned most frequently ainemistry teaching are, in order, presentations, books,

structures, images, journal papers, VB&sks are used more than journals at thisdevéinited

number of joural papers are brought into undergraduate courses in the third and fourth year, and
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into postgraduate courses. There is some use of VLEs, and more use of audio and video clips in
chemistry teaching but still surprisingly little use of Web 2.0rtmwigews with the Expert Panel
suggested that chemistry teaching is highly reliant on textbooks with more articles used as the course
proceeds year on year. Handouts tend to be in paper form, either printed articles or slides. Some

chemistry courses have a foyrear in which students carry out a research module, and in these

courses students will be directed to the research literature.

Virtual Learning Environments

Audio or video clips

Podcasts

Discussion forums

Microblogs

Blogs

Books

PowerPoint presentations

Images

Simulations or macros

Models

Working (or not yet published) papers
Published journal papers
Experimental and theoretical data sets

Others

Comparative use of information resources - economics

0% 20% 40%  60% 80% 100%

Teaching

M Research

Figur®. Use of information resources in economics

Resources most used by economics reseaichersler of use, are published journal papers,

working papers, books, models and experimental and theoretical data sets. As noted in the
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background sectiprihe high use of working papers is a well documented chai@abéris

economics, where jourmaibishing time delays can be significant.

Resources most used in economics teaching show that books are used more than journal papers, but
a significantly higher proportion of economics teachers use journal papers than chemistry teachers
This isprobablybecause ofthe differing pedagogic styles of the subjects; background reading of
papers in the social sciences is a part of most undergraduate courses, whereas in the pure sciences
these are rarely used until the postgraduate\dtageandWeb 2.Gechndogies are also used more

widely in economics teaching with audio and video clips, discussion forums and blogs showing
greater use. This could be because as noted in the background section economics has the support of
a specific body (the Economics Netywavkose sole job is to promote the good practice in teaching.

Points to note:

Books are still a heavil used resourceEconomics researcherseem touse less in the way o
complex data formats than chemists, relying mostly on journal and working papersica
books.

In both disciplines, teaching uses more Web 2.0 type temblogies than researchers. Thig
may change as the currengeneration of students become researchefBhe economists seen
to more sophisticated in their teaching than chemist® using more in the way of Web 2.0
technology. The increased use ofWeb 2.0technology in teaching suggests thain order to
influence the new generation of researchergdvocacy for the use of these kindof

technologies might be best incorporated into teachingurricula.
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Online resources

The survey results for chemistry and economics show that the most widely used online resources in

both disciplines arej@urnals and

Wikipedia ($égure® andl10).

The Economist

American Economic Association website
Royal Economic Society website
Cemmap

Stata or other software sites
Other UK Government website(s)
The Treasury

UK Statistics Authority

RePEc services

Data Archive/ ESDS

VoxEU

CEPR

NBER

SSRN

Economics Network

Intute

Wikipedia

Google Scholar

Zetoc/Athens alerts

e-Journals

Online resources used at least weekly in economics

0% 10% 20% 30% 40% 50% 60% 70% 80%

90% 100%

Figur®. Use of online resousamiomics

The resources which are used most regularly by economists are ejournals (including JISTOR, Web of

Science and ScienceDiret®4 use them at least weekiyjikipedia§8% at least weekly), Google
Scholar33% at least weekly), RePec sen/888s &t least weekly) and The EconorBi®b(at least

weekly).

The resources used most regularly by chemistparaats (including ACS, RSC, PubMed, Science
Direct, JSTOR ) (90% use at least weekly), Web of Science/Web of Knowledge (69% at least
weekly, Wikipedia (57%%ciFinder/ SciFinder Scholar/STN (46%j);uctural databases (37%),
Article alerts (Zeto&thens) (34% at least weekly).
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Online resources used at least weekly in chemistry

CrystalEye

The World Wide Molecular Matrix

Chemspider

PubChem

Wikipedia

ChemDex

ChemWeh

Available Chemicals Directory (ACD)

Dechema

Spectral databases

Structural databases

Patent databases (EPO/USPTO/JIPO/WIPO/other)
Google Scholar

Scirus

Intute

DiscoveryGate/Beilstein/other reaction databases
SciFinder/SciFinder Scholar

Scopus

Web of Science/Web of Knowledge
Zetoc/Athens/other article alerts

e-Journals

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figurd 0. Use of online resources in chemistry

Points to note:
There is high use oiWikipedia and Google Scholar in both disciplines althoughhemistsuse

alerting services and more specialised subject based services mumlore often than

economists This is likely to reflect the fact that more chemists are taught information skill$

than economists as part of their coursesee laterand alsothe culture of circulating preprints
as a way of keeping in touclwithin economics.

The data suggestthat advocacy might be targetedeaching information skills to economists
to encouragegreater useof services such as RePEand Economists Onlineto help greater
dissemination and use of literature resourcegidvocacy might also usefully be targeted at
highlighting the differences between and relative benefits oé-journal based information
resourcessuch as Web of Science, JSTOR and Science Direct, and the freely avail

internet based information sources.

D

able
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WORKING WITH DATA
Data linking

Respondents were asked OAre you able to | ink (¢

work® The resposes are shown Figure 11

Are you able to link to datasets?
Don't use datasets
Don't know
No B Chemistry
H Economics

Yes some of them

Yes all of them

0% 10% 20% 30% 40% 50%

Figurd 1 Data linking

Because of the high numbers of o0dondét Kknowd r es
ticked this box to probe more about their respo(sss Appendix 5)he generafeedback

appearedo be that they did not use datasets or had not been taught how to link to them. There

seems to be a clear need for advocacy on data linking in both chemistry and economics.

Data sharing
Respondents were asked hdgdiocollgagues/esotkersistidentsnif or mat i o

your workd ~ @rdsponses are given in Figurbdl@w.
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Percentage sharing information

Yes

W Chemistry

M Economics

No

0% 20% 40% 60% 80% 100%

Figurd2 Data sharing

Those who had answered this question positively were then asked whanhfsomationthey
typically shad for research and for teach(see Figures 13 and.14

The types of information which chemistry researchers share most (in ranked order) are journal
papers, presentations, datasets, working papers, chemical structures and books. Economics
researchershare mainly working papers and journal papers, followed quite a long way behind by
course materials, books, datasets and models. The main difference between the two groups is in the
sharing of datasets. Despite the findings of the JSTOR report, thatigtsoace sharing more

datasets than they used to, chemists still appear to share datasets a lot more than economists.
Discussions with the Expert Panel indicated that chemists work collaboratively across institutes
whereas economists tend not to share alatiside their research grqepe previous comments).

There may also kfferences between sdisciplines of chemistr@ne expert told us that a

synthetic chemist considers it takes 3 years to develop a methodology, and hasireg floleaiso, they want tc
years exploiting it without (tocomypetition from otherdgroups.
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Figurd 3 Types of information shared by economics researchers

Figurd 4 Types of information shared by rdemaistigrs
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