EDUCATE — End-user Courses in Information Access through Communication TechnologyNancy Fj�llbrant <nancyf@lib.chalmers.se>AbstractThis paper will describe the EDUCATE projectfor end-user training in information access.EDUCATE is a CEC Libraries Programme Projectwhich involves six members: Limerick University,Ireland (co-ordinator) and the Ecole Nationale desPonts et Chauss�es, France, Chalmers University ofTechnology, Sweden, Imperial College andPlymouth University, United Kingdom and theUniversity of Barcelona, Spain. The aim of theEDUCATE project is to produce a new type ofmodel self-paced user education course in theselection and use of information tools. The courseswill be distributed by means of the academiccommunication networks. EDUCATE courses willbe produced within two subject areas: physics andelectrical and electronic engineering

. TheEDUCATE project started in February 1994 andwill run for a period of three years. The paper startswith an introduction describing the need for coursesin Information Literacy. It continues with adiscussion on course design and the use of networksfor training purposes. The goals for the EDUCATEProject are given, together with a short descriptionof the media under development.I. IntroductionEDUCATE is a CEC Libraries ProgrammeProject which involves six universities: LimerickUniversity, Ireland, Chalmers University ofTechnology, Sweden, the Ecole Nationale des Pontset Chauss�es, France, Imperial College andPlymouth University, United Kingdom and theUniversity of Barcelona, Spain. The aim of theEDUCATE project is to produce a new type ofmodel self-paced user education course in theselection and use of information tools. The courseswill be distributed by means of the academiccommunication networks. This paper will start bydescribing the need for courses in InformationLiteracy. It will continue with a description of theEDUCATE course design and the use of networksfor training purposes. The goals for the EDUCATEcourses will be given, together with a shortdescription of the media under development.II. The need for information In the industrialised world of today, informationplays a key role in the lives of scientists andengineers. Information is, for example, of vitalimportance in research and development work.Information is needed for practical work such astechnical construction, manufacturing and in themarketing of products. Engineers and scientists alsoincreasingly act as vectors in the transmission ofrelatively complex information between individualsor groups who either ask them to solve problems ortell them what is needed (society, industry, thegeneral public, political authorities). This ofteninvolves the use of specialised systems for handlingscientific, technical and economic information.There is an ever-growing volume of information inevery sphere of individual, professional and sociallife. This has resulted in attempts to structure andorganise information and in the production of toolssuch as databases and data banks to assist the searchand retrieval process. The use of communicationnetworks plays an important part in today’sinformation handling.II.A. Information in research and development

There are three important areas whereinformation handling can play a decisive role inresearch and development:¥Creativity and new ideas when starting newprojects¥The storage of existing knowledge andinformation¥Communication between research workersResearch workers strive to gain new knowledge.This knowledge can then be used for a number ofpurposes: to provide answers to fundamentalquestions, to solve problems or to be used as a basefor interpretation. In order to gain knowledge onemust acquire information. In order to acquireinformation one must know of, and be able to use,the information sources. The total mass ofinformation is growing rapidly, thus making it moreand more difficult to find exactly what one islooking for. Therefore, learning how to obtain andhandle information efficiently is of great importanceto today’s students and research workers.II.B. Information for engineers

Engineers have to use many types ofinformation, both for design and development, inproblem solving, and in the distribution andmarketing of products and processes. Engineersneed to manage the information systems which aidthe decision-making process and enable appropriateanswers to be found in relation to expressed needs.Proc. INET 94/JENC5N. Fj�llbrant111-1

Engineers can be visualised as steering a course in asea of information; they transform this informationand produce plans and projects which are theexpression, in a given moment of time and in termsof practical information, of solutions geared to theirclients’ expectations. Many leading companies have become aware ofthe importance of information handling techniquesfor strategic planning and in the development anddesign process. Successful use of informationwithin the company involves the use of bothexternal and internal information sources. Thesemay be combined to form a Business IntelligenceSystemfor weighing future opportunities against therisks of taking a given action. Business Intelligencecan be defined as the processed information whichis of interest to the management in relation to thepresent and future environment in which thecompany is operating. This provides one example ofthe strategic management of information.II.C. The need for courses in Information

Literacy

A particularly interesting study on the Scientific,Technical and Medical Information System (STM)in the United Kingdom has recently been carried outby the Royal Society, the British Library and theAssociation of Learned and Professional SocietyPublishers (ALPSP). [1] The individual scientistand engineer often has a need to obtain informationrapidly and cheaply. What emerged very clearlyfrom the Royal Society report was that asurprisingly large number of users of the STMsystem in the United Kingdom were unaware ofmany of the new tools and methods for informationretrieval. It was found that users preferred the use offamiliar and well-established information resourcesand that the newer technologies tended to beavoided. In principle, users were willing to explorethe use of novel services, but, in practice, theycontinued to use the familiar material and methods.The Report made a number of recommendations,including: R 1.Scientific researchers should becomemore aware of the nature and problems of the STMsystem, and take greater responsibility for its healthand effectiveness.R 2.In view of the widespread ignorance ofthe availability of the new library research tools,libraries in academic and research institutionsshould routinely provide training for user andinformation providers in information access.A numbers of academic libraries have seen theneed to provide this formal training. During the1970s and 1980s, many academic libraries in theUnited Kingdom, the United States, Scandinaviaand Australia started fairly ambitious programmesof user education, bibliographic instruction, orreader education. [2] Under the latter part of the1980s there was a feeling that the use of expertsystems and computer-based tools would reduce theneed for this kind of education and training, but ashas been pointed out by Fj�llbrant (1990) [3], theincrease in complexity of both media and methodshas resulted in an even greater need to teach theusers of scientific, technical and biomedical systemsbasic concepts about their information systems andto provide training in information skills. It isinteresting to note that well-known universities suchas Berkeley and Massachusetts Institute ofTechnology have recently started to emphasise theteaching role of the university library. It is apparent, however, that many academiclibraries have not been able to start the types offormal training suggested in the Royal SocietyReport. This is partly due to lack of economicresources and partly due to inertia or an inability tochange direction and divert resources from onefunction to another. Within this context theEDUCATE Project —End-user Courses inInformation Access through CommunicationTechnology —has been planned as a means toprovide a stimulus and help to libraries wanting tostart courses on information literacy. A proposalwas submitted to the CEC Libraries Programme(second call for proposals) in February 1993. Thisproposal was selected as one of 15 projects from the97 applications, and work formally started onFebruary 1st 1994. The project will run for a periodof three years.The aim of the EDUCATE project is to produceself-paced user education courses in the selectionand use of information tools. These courses will bedistributed by means of the academiccommunication networks. This will hopefully resultin material which can be used by many libraries forthe provision of courses in Information Literacy forusers of information systems. EDUCATE courseswill be initially produced within two subject areas:physics and electrical and electronic engineering.These subject areas have been selected in order tohave one model course in science and another intechnology.III. What do we mean by InformationLiteracy?The term Information Literacy is often used todenote the ability to make effective use ofinformation systems — as expressed by the AmericanLibrary Association:Proc. INET 94/JENC5N. Fj�llbrant111-2

To be information literate, a person must be ableto recognize when information is needed and havethe ability to locate, evaluate, and use effectively theinformation needed... Ultimately informationliterate people are those who have learned how tolearn. They know how to learn because they knowhow knowledge is organized, how to findinformation, and how to use information in such away that others can learn from them. They arepeople prepared for the lifelong learning becausethey can always find the information needed for anytask or decision at hand.ALA Presidential Committee on InformationLiteracy, 1989. [4]Information literacy is based on the conceptualand behavioural strategies needed in order to makeeffective use of information systems. This can beregarded as a core competence which needs to bedeveloped throughout life — from school throughhigher education and into the workplace andcontinuing education.Today we are faced with an ever growingquantityof information — often referred to as theinformation explosion. Not only that, theinformation systems and the various handling toolsavailable are increasing in complexityfor exampleonline and CD-ROM databases, online librarycatalogues and other information resourcesavailable via the academic networks. In addition,many new information resources are appearing onthe research networks. This makes the students«information tasks — searching, retrieval, evaluating,handling and organisation — complex. Within thiscontext, the EDUCATE Project is aimed at helpingstudents, research workers and practitioners in thedevelopment of information literacy.Information Literacy is not an academicdiscipline in its own right, but rather a supra-disciplinary activity which can be integrated and/orrelated to other academic courses. It can be regardedas a variety of concepts and skills, which can bedeveloped and used in connection with bothacademic studies and research, and in the continuingwork of scientists and engineers. This wouldsuggest that education in information handlingshould be closely integrated with the academicprogrammes, within the respective disciplines. Thedevelopment of information literacy in the academicenvironment is ideally based on the close co-operation between academic and library staff. It isvery important that the courses should be designedto meet the real information needs of the usersand made available at a time when there are specificinformation requirements, as in projects andproblem-based learning. The advantage of network-based instruction is that this can be used to providea tool for both formal courses and for individualrepetition at a time of need.IV. Course designEducation can be regarded as a process whichchanges the learners — a process "in which someonehas to decide what changes are possible anddesirable. Every student-teacher interaction is basedon some implicit conviction on the part of bothteacher and student about the possibility anddesirability of certain changes" (Bloom et al). [5]The goals — both explicit and implicit — of thestudents and the teachers are not, however,necessarily identical or even similar. In designingcourses it is necessary to try to provide situationswhich facilitatethe learning process, taking intoaccount that students (and teachers) are individualswith different starting points and requirements. Inrecent years, technological development withincomputing and communication has provided thepotential to improve learning and teachingefficiency. In the EDUCATE Project we aim to useand integrate methods based on the use of moderninformation technology, distributed by means of theacademic networks, in order to provide courses oninformation handling suitable for a variety ofteaching/learning situations. A most importantfactor is to produce courses related to the needs ofindividual students.The design for the EDUCATE courses aims tofacilitate the learning of fundamental concepts aboutinformation retrieval and handling and to providepractical experience at a point related to studentneeds. In terms of libraries and informationresources, the basic concepts of information literacyare based on the underlying ideas of the logic ofscholarlycommunication.Thesewillbeexperienced in qualitatively different ways bydifferent people. An understanding of theseconcepts facilitates a qualitatively deeper type oflearning. What do we mean by surface and deeplearning? In 1979, S�lj� carried out a study, basedon interviews, which led to the description of fiveconceptions of understanding of learning: [6]1.Learning as a quantitative increase in knowledge.Learning is acquiring information or "knowing alot."2.Learning as memorising. Learning is storinginformation that can be reproduced.3.Learning as acquiring facts, skills, and methodsthat can be retained and used as necessary.Proc. INET 94/JENC5N. Fj�llbrant111-3

4.Learning as making sense or abstractingmeaning. Learning involves relating parts of thesubject matter to each other and to the realworld.5.Learning as interpreting and understandingreality in a different way. Learning involvescomprehending the world by interpretingknowledgeThe conceptions in the latter two categories arequalitatively different from the first three, in thatthey are more complex and are connected withmeaning and understanding. They emphasise thepersonal aspect of learning in which learning issomething that you do in order to be able tounderstand and relate to the real world. Theconcepts in the first three statements have beendescribed as related to surface learning as opposedto those in the last two statements which have beenlinked to deep learning. The latter impliesunderstanding and facilitates retention, whereasmatter that is acquired by surface learning is soonforgotten. The student’s conception of learning is ofconsiderable importance, as has been pointed out byLaurillard, because this is the way that they believethat they can come to know (or learn). It isimportant for teachers to know as much as possibleabout the views of their students in this respect(Laurillard, 1993). [7] Ideally the learning processshould take the form of aninteractive dialoguebetween teacher and student, where both are inagreement on the learning goals for the topic. In planning the use of the EDUCATE courses, itis desirable to try to provide situations which willencourage deep learning rather than surfacelearning. The possibilities for this will vary indifferent institutions and teaching situations. Thetiming of instruction in information literacy and itslinkage to other parts of the student’s course of workis extremely important. This ensures that the studentis highly motivated. When designing courses inInformation Literacy to provide participants withconcepts and tools which will be useful, not only inconnection with their immediate studies, but alsothroughout their working lives, it is vital that thestudents experience the relevance of the course.Instruction in information retrieval is likely to besuccessful if provided at a point when students areworking on a project which requires them to acquireinformation.The design of the EDUCATE courses startedwith the definition of the main goals and objectives,the course contents, and the teaching methods andmedia to be used. The result of this planning willthen be tested in practical situations and evaluationwill be carried out in order to assess theeffectiveness of the programme. The evaluation willbe of two types — formativeevaluationduringcourse development, and summative evaluationdirected towards the educational products.V. Goals for the EDUCATE coursesThe goals for the EDUCATE project have beenbased partly on the reflective experience of teachersand library practitioners, partly as the result ofnegotiation with students. These are expressed interms of student learning, as follows:The Aims of the EDUCATE courses are thatafter the course you should have:*the ability to apply the principles of scientificcommunication to problems of informationhandling; *the ability to locate, select and use appropriateinformation retrieval tools in order to obtainuseful information in connection with studies orwork, as and when required; *confidence in using, and satisfaction in carryingout, information searching.The Objectivesof the EDUCATE course inInformation Literacy are that you should:*be able to develop asystematic method ofsearching for information in connection withyour studies — project work, writing a literaturesurvey, etc.*be aware of the wide range of sources availablefor finding information and select the sourceswhich will best meet your needs*be aware of appropriate indexingandabstracting services and databases andunderstand the principles of their use*develop your database searching techniquesforaccessing both online and CD-ROM databases*be able to use current awareness methods tokeep up to date with the published literature afteryour initial search*be able to use citation indexesto findinformation*be able to use the international academicnetworksfor getting information*be able to compare and evaluate informationobtained from various sources*be able to cite bibliographic references in yourproject reports or theses*be able to construct a personal bibliographicsystemVI. Using the networks forcommunicationNow we have the exciting possibility ofcommunication within a global research communitybased on the use of the data communicationnetworks — the Internet. The roots of the Internetgo back to the ARPAnet — Advanced ResearchProc. INET 94/JENC5N. Fj�llbrant111-4

Project Agency network — developed by the U.S.Department of Defense to support military researchin 1969. The ARPAnet used a fairly simple set ofrules — a protocol — the Internet Protocol (IP) forsending messages. This IP technology wassubsequently made use of in the National ScienceFoundation«s (NSF) NSFNETwhich connected thefive US supercomputer centres in the late 1980s.These five very expensive supercomputer centreshad to be connected in order to share resourcesamongst the academic community. This opened upthe networks for academic use, and theInternetwas born as a net of networks linking differentkinds of computers. [8] Other networks using theInternet Protocol TCP/IP could be easily linked in.One example is NORDUnet,a consortium formedby the national networks for research and educationin the five Nordic countries — Denmark, Finland,Iceland, Norway and Sweden. Another example isAARnet — the Australian Academic Network.There are, however, many computer networksthat do not make use of IP protocols. The majorityof the European national networks have beendeveloped from X.25 networks. The computernetworking infrastructure in Europe for academicand research networks is still dominated by theNational networks and their correspondingnetworking organisations. With all these variousnetworks and protocols, there is an obvious need forco-operation and integration. In September 1991 adecision was taken by the large TCP/IP users toestablish a European Backbone Network with thename EBONE.An important issue for the futuredevelopment of European research networks is thatof funding. The CEC has supported manydevelopment projects, but cannot, within the limitsof its authority, provide all the support necessary foroperational services. There are, in addition manyEuropean countries which are not part of theEuropean Community. During the last few yearsthere have been radical changes in central andeastern Europe. One result of this has been a greatlyincreased demand from the academic communitiesfor network services. The CEC has taken theinitiative to provide 64kbps links to some of thecentral European countries. The academic networks provide an excellentmedium for communication and the distribution ofteaching material. They can be used for transmittingtextual material, for connection to databases andonline library catalogues (OPACs) throughout theworld, and for the provision of source material inthe form of electronic pre-prints, and electronicjournals and newsletters and electronic texts, as wellas for connection to discussion groups and BulletinBoard Systems. The type and variety of informationresources available on the Internet is expanding at aphenomenal rate. Indeed one of the problems isfinding out what is available and how to obtain it. Auseful recent guide is On Internet 94which providesinformation about electronic journals andnewsletters, discussion lists and special interestmailing lists, electronic texts, text archives andInternet resources guides, as well as commercialservices available on the Internet, USENETNewsgroups and other mailing lists, freenets andother community-based information services, etc.[9]VII. Recent developments of digitalnetworksThe academic and research networks have acharacteristic pattern of increasing use, soconsiderable effort is now being put into increasingthe capacity of these networks, in order to cope withthe increased traffic. We started with Kilobitnetworks, moved to Megabit networks and are nowapproaching Gigabit networks. As demand grows,the capacity of the networks increases — thehighway gets bigger! The present speed of the mainbackbone is now 45Mbps. The Joint AcademicNetwork — JANET — was established in 1983 to linkall United Kingdom universities and institutesfunded by the Research Councils. JANET willeventually be superseded by SuperJANET based onthe use of optical fibre technology which willinitially provide 34Mps interconnections at each site(Breaks, 1993). [10] This will be increasedeventually to 140 Mbps and later 600Mbps. SUNET— the Swedish university network has recently beenupgraded and has a backbone of 34Mbps linesinterconnected by Cisco routers. It is interesting tonote that one of the earliest academic networks inEurope to offer 34Mbps was the NorwegianUNINETT which made use of surplus capacityavailable on the Norwegian PTT lines.Another important development is the creationof gateways that allow the connections betweennetworks that do not have the TCP/IP protocols tothe Internet. (for example the European X.25networks, Bitnet and DECnets). These connectionscalledGateways were first used only for the transferof electronic mail between the networks. Manyhave, however, been to developed to provide fullservice compatibility.A number of global network tools have beendeveloped over the last two years. Many aredistributed information systems based on a client-server architecture. The server is used for theadministration of the data whereas the clientmachines access the servers across the Internet andProc. INET 94/JENC5N. Fj�llbrant111-5 act as a presentation to the user, who is therebyspared having to know about a lot of networkingdetails. Most of the programmes are free — a realbonus for the hard up scholar or librarian! Thesetools include the Gopher which makes use of asimple protocol using networked hierarchicaldirectories. It is possible to access files, directories,servers (including Archie and WAIS servers),USENET-NEWS servers, and Telnet to othercomputers all round the world, by entering simplecommands or pointing to menus. It is fast, easy touse and easy to install, so it has spread very rapidlyamongst Internet users. It is possible to keep a trackof particularly useful communications by settingBookmarks, for future use. A very useful accessorytool for searching in Gopherspace is Veronica(Very Easy Rodent-Oriented Net-wide Index toComputerized Archives) which was created at theUniversity of Nevada. Veronica maintains an indexof titles of Gopher items and provides the facilitiesto carry out simple keyword searches of those titles.Another network tool is WAIS— the Wide AreaInformation Systems. WAIS is a tool for full-textinformation retrieval over wide area networks(WANs) The World Wide Web (WWW or W3) is ahypertext based system for finding and accessingInternet resources. WWW was first developed atCERN, and is gaining in popularity, particularlywhen used with the MOSAIC interface. Informationabout network tools is provided, and currentlyupdated, by the Networked Information RetrievalWorking Group, a co-operative effort between theInternet Engineering Task Force (IETF), R�seauxAssoci�s pour la Recherche Europ�enne (RARE) —the European Association of research networkingorganisations and their users — and the Coalition forNetworked Information (CNI). The currentinformation can be obtained from the UK Mailbaseserver. [11] Other sources of information onnetworking tools are given in the reference list.[12],[13]VIII. EDUCATE progress so farIn any project with a number of participantsfrom different countries, it is essential to build upgood methods for communication as soon aspossible. These are partly achieved by formalmeetings of the EDUCATE Steering Committee andmeetings between the various work groups.Communication between these various actors hasbeen greatly helped by establishing closeddiscussion and mailing lists, based on a server atChalmers University. Good network communicationis invaluable in international projects. At a laterstage an EDUCATE electronic newsletter will beproduced.The course design for the EDUCATEprogramme has been agreed upon (see above) and astart has been made in producing the teachingmaterial. The text Communication in Science andTechnology — an Introductionhas been written andwork has begun on the next two teaching packages—Information Sources in Physics and InformationSources in Electronics and Electrical Engineering.In parallel, work has started on the design ofdemonstrations and exercises in informationretrieval from both databases and library onlinecatalogues — OPACs. The first versions of theteaching material will be produced in English. Thiswill be followed by adaptations in French andSpanish. A particularly important issue is the choiceof suitable hardware and software for networkapplications. In this instance it is deemed necessaryto use software that can be applied over manyhardware platforms PCs — Macintosh and IBM-compatible, UNIX workstations, and terminals typeVT100. The MOSAIC interface appears to offer anattractive possibility here. Within the consortium,experiments are being carried out on the use ofWorld Wide Web, Wide Area Information Systems(WAIS) and Gopher clients and servers.IX. How the EDUCATE packages can beusedThe EDUCATE material can potentially be usedin a number of ways:*by librarians for designing courses inInformation Literacy;*by academic teachers for designing courses ininformation literacy;*by both these groups acting together;*by individual students — in distance learningsituations;*by scientists and engineers for continuingeducation.Within the EDUCATE project, there will be aspecial programme for "Training the Trainers" —that is — training librarians, who are used toorganising and evaluating information sources, howto teach users of these sources. We feel that it isvery important for the user to be aware of and learnto use appropriate resourcesand to criticallyevaluate the information sources and tools that areavailable. Time will show if we manage to achievethis aim.X. References[1]The scientific, technical and medicalinformation system in the UK.London, RoyalSociety..., 1993. (British Library R&D Report6123).[2]Fj�llbrant, N. & Malley, I. User education inlibraries. 2nd ed, London, Bingley, 1984. pp.21-42.Proc. INET 94/JENC5N. Fj�llbrant111-6

[3]Fj�llbrant, N. "Why user education and howcan user education help?" IFLA JournalVol.16(1990)4, pp. 405-413.[4]American Library Association PresidentialCommittee on Information Literacy .FinalReport. ALA, Illinois, 1989.[5]Bloom, B.S. et al. Handbook on formativeand summative evaluation of student learning.New York, McGraw Hill, 1971.[6]S�lj�, R. Learning in the learner’sperspective:Somecommon-senseconceptions. Internal Report. Department ofEducation, University of Gothenburg No.76.Gothenburg, 1979.|7]Laurillard, D. Rethinking university teaching.A framework for the effective use ofeducational technology. London, Routledge,1993.[8]Krol, E. The whole Internet, User’s guide &catalog.Sebastapol, CA., 0’Reilly, 1992.[9]Abbott, T. (Ed). On Internet 94. Aninternational guide to electronic journals,newsletter, texts, discussion lists, and otherresources on the Internet. Mecklermedia,Westport, 1994.[10]Breaks, Michael. "SuperJANET: Library andinformation services over a gigabit network."Paper given at 4th Joint European NetworkingConference, Trondheim, Norway, May 1993..[11]Foster, J. (Ed.) NIR report. RARE/IETF/CNIWG. Available by joining the NIR mailing listby sending the single line: subscribe nir <yourfirst-name><yoursecond-name>tomailbase@mailbase.ac.uk[12]The Guide to Network Resource Tools.European Academic and Research Network(AvailablebysendingmailtoLISTSERV@EARNCC.BITNET with themessage GET NETTOOLS MEMO (for plaintext) or GET NETTOOLS PS (for Postscript)or via FTP from: ds.internic.net at/pub/internet-doc/EARN.nettools.txt)[13]December, J. The Internet tools summary.Available via ftp from ftp.rpi.edu (login asanonymous, type your Internet address aspassword, type pub communications, type dir,and to retrieve the file type get internet-tools.Type bye to exit the system.Author InformationNancy Fj�llbrant is currently Head of theDepartment of Education and Systems Developmentat Chalmers University of Technology Library,Gothenburg, Sweden.She has a B.Sc. in Physiology and Biochemistryfrom the University of Edinburgh, and a Ph.D. inEducational Technology from the University ofSurrey, in 1976. She has recently been appointedTechnical Manager for the EDUCATE — End-UserCoursesinInformationAccessthroughCommunication Technology — a CEC LibrariesProgramme project. She is also currently involvedin the Library without Walls project for the visuallyhandicapped, at the Gothenburg City Library. Dr.Fj�llbrant is a well-known author on library usereducation and the use of information technology inlibraries.Proc. INET 94/JENC5N. Fj�llbrant111-7