Approaches to Network TrainingProc. INET ’94 / JENC5M. IsaacsApproaches to network trainingwith particular reference to a perceived need for self-help materialsMargaret IsaacsNetwork Training Materials ProjectUniversity of Newcastle upon TyneNewcastle upon Tyne, UKTel: +44 91 222 8069Margaret.Isaacs@newcastle.ac.ukAbstractThe Network Training Materials Project at theUniversity of Newcastle (UK) surveyed the existingscope of network training materials and found thatprinted material was the most common, but thatthere was a demand for alternative forms oftraining material, particularly for self-teachingpurposes. The Project is producing generic trainingmaterials primarily for the UK user-supportcommunity., though in practice, they have beentaken up world-wide. These materials, and thecommunity’s response to them, is described. Thepaper briefly surveys examples of interactive andself-help training, looks at issues pertaining to self-teaching, and puts forward a proposal for self-help,interactive training.I. IntroductionAs Internet fever sweeps the world, thousands ofnew users are coming on-stream wantingnetworking skills and needing to know about theinformation resources on the networks. In theacademic and research community, user-supportstaff are beginning to attend more closely to anactivity which, in the past, they may have seen asspecialised or peripheral, namely the task of trainingusers to use the networks, or network training, as itwill be referred to here. This is an area of fast-growing demand and increasing significance, and itis timely to take a broad look at the ways in which itmight be approached.In this talk, I will be looking at a number ofapproaches which have been employed in networktraining, and will recount the experience of the UK’sNetwork Training Materials Project in developinggeneric network training materials for use andadaptation by trainers in the UK and elsewhere. Iwill look at what has so far emerged from theexperience of the Project, and spell out someproposals for the future.II. Scope and style of network trainingmaterialsThe Network Training Materials Project initiallysurveyed available training materials to identifygaps in provision and to identify models of usefulmaterial. This survey1 gives an indication of thescope of formats employed in existing networktraining. Printed booklets accounted for many ofthe titles in the List, these often handed out inconjunction with a course or alternatively, intendedto serve as a substitute for a live training session.They might intersperse instruction with step-by-stepworking through example network sessions. Therewas very little that was not intended forconsumption in printed form, and only a fewnotable items which could be classed as computer-based material. A number of these employedhypertext as the vehicle of interactivity. Since thesurvey was completed, the delivery of networktraining via the network has become morenoticeable, with WWW emerging as a tool of greatpotential in this sphere. A number of coursesdelivered via email have also been carried out.But ironically, the greatest growth appears tohave been in printed material. As the prospect ofmore widespread and intensive use of networks andtheir electronic information develops, we have seena spate of publishing of books and magazines aboutthe Internet. The nature and sales of thesepublications are reminders that networks are nolonger the domain of the academic and researchcommunities but that their use is percolatingthrough the community at large, especially in theU.S. As Internet usage escalates, more of theseprinted guides are being addressed to private andcommercial users. Such users may seldom haveaccess to training and support provided byinstitutions, so the market for printed guides as wellas commercially provided training is likely toexpand.

Approaches to Network TrainingProc. INET ’94 / JENC5M. IsaacsIII. Materials developed by the NetworkTraining Materials ProjectThe brief of the Network Training MaterialsProject was to develop a set of generic trainingmaterials to support and promote network trainingin UK higher education. In developing thesematerials, the Project sought to involve the UKuser-support community in the process by seekinginput on what was needed, through the mailing listitti-networks@mailbase.ac.uk, and through severaldiscussion workshops. A number of sitesvolunteered to pilot the materials, and feedbackfrom this process considerably helped in theproduction process. The involvement of thecommunity in these ways made not only for moreuseful products, but helped to counteract the notinvented here syndrome. Similarly, making it easyfor trainers to take the materials and change, adaptand mix them to suit their own purposes made itpossible for them to come up with something whichwas, at least in part, their own artefact.

III.A. Generic materialsThe fact that users came to network trainingwith a vast range of skills, interests andrequirements is a serious consideration within asingle site, let alone in the context of developingtraining materials for general use. If effectivetraining courses need to be centred on the learner,then training materials for general use risk beingineffective unless they have the environment-specific enhancements which individual trainers canprovide. Trainers need to invest some time inadapting the materials to their local needs. But ifthey have a good idea of what their users require,they will have the advantage of a readily availablebody of generic training materials on which tobuild.The approach taken by the Project has been toproduce a ’mix and match’ pool of materials,collectively known as the Network Training Pack.The materials are intended to cater to a variety oftraining needs and situations, viz. stand-up training,hands-on workshops, self-paced learning, skills-based learning, resource-based learning, and raisingawareness and motivation for using networkedservices. The diversity of the materials is aboutproviding for a range of possibilities, and in thisway enabling trainers to slot selected materials orparts of them into the training courses they design.Vital to this process is a clear statement of thepurpose and level of the various modules in theNetwork Training Pack. Each module may consistof several different components designed to coverdifferent aspects of training. For instance, the firstunit of the Network Training Pack is designed toprovide an introductory overview of networking tothe computer-literate beginner to networking. Itconsists of a presentation, notes on onlinedemonstrations, workshop exercises, and a handout.Through this mix, it caters for a variety of trainingstyles and attempts an all-round approach to thesubject for the network novice.

III.B. FormThe form of the materials has implications bothfor their deliverability and their adaptability.Portability and flexibility of format have been highpriorities for materials coming out of the Project,though inevitably, some compromises have had tobe made in the interests of sensible investment inproduction. The first crucial decision was to makematerials available primarily in electronic form, andthen to ensure that they were usable across a rangeof computing environments. Platforms and formatscatered for were selected on the basis of maximumusability for minimum outlay, and the end-resultwas an undertaking to use dual-platform (PC andApple Mac) software in producing the trainingmaterials, and to offer word-processed documents inWord, RTF (Rich Text Format - InterchangeFormat), and plain text. The aim was to ensure thatall the Project’s material could be either taken as isand used, or that it could be changed or adapted asrequired by trainers.

III.C. ContentThe range of computing platforms used in theacademic community could be seen as a difficulty inwriting training materials for general use. TheProject has tackled this problem by confiningcontent to the general, wherever possible, orprompting trainers to fill in specific details whichrelate to their local computing conditions. Theinclusion of system-specific commands is avoided,except where occurring in examples shown. Thematerials deal with the functionality, applicationsand other general aspects of network facilities andservices. Trainers are left to flesh out the genericmaterial with such practical detail as the local userwill need.

III.D. How has the material been received?The files which constitute the Network TrainingPack have had enormous uptake in terms of fileretrievals. They have been made accessible in anftp archive on the host ftp.ncl.ac.uk and also via theNetwork Training Materials Gopher(trainmat.ncl.ac.uk). At April 16th, the totalretrievals were:

Approaches to Network TrainingProc. INET ’94 / JENC5M. Isaacs

Retrievals of Network Training Pack files

Via anonymous ftp 9022

Via NTM Gopher10789

_____

TOTAL:19811

The pattern of retrievals from the UK reflects asteadily growing awareness of the Training Pack,and in addition, there has been extensive uptake ofthe materials from outside the UK. The informalfeedback from the network training community hasgenerally been very positive. Where people haddifficulties, it was usually related to the usability ofthe formats in which the material was supplied.While the Project has sought to satisfy the greatestbulk of people whose computing facilities lie in themiddle range, the people at the low end and at thehigh end are less well catered for. For instance, thepresentation files will not look their best on a PC286, nor can you look at them readily on a Sunworkstation. The network training community hasnevertheless provided valuable input to thedevelopment of the materials, and many suggestedimprovements were incorporated as the materialswere developed.In September 1993, when the first unit of theNetwork Training Pack had been available for somemonths and the second was in draft form, theProject held a workshop for trainers and invitedthem to have their say on the future plans forproduction of training materials. Four options werepresented to them as possible items for productionafter the initial three units were complete. Theoptions were:1)a printed version of the Training Pack2)a video based on the presentations3)an interactive package for self-pacedlearning4)a printed guide to networkingThe workshop voted by a healthy majority forthe interactive package as a first priority; next inpopularity was the video. The two printed itemslagged well behind the first two. The general themeof the discussion was that, given the demands onthem, what trainers most needed was effective self-teaching material for users. This conclusion hasbeen reinforced by subsequent communicationswith trainers.IV. Self-help network training

IV.A. The context of UK demandIn the UK, self-teaching materials appear topresent a solution to a supply/demand problem.Trainers feel unable to provide training in the faceof escalating demand, this generated by severalfactors:- The need to realise the benefits of a largeinvestment in network developmentThe Joint Information Systems Committee, thecentral funding authority for computing in highereducation, supports a number of nationalnetworked services, as well as the maintenanceand upgrading of the networking infrastructure.At present the JANET network is undergoing asignificant bandwidth improvement, and theresulting network, entitled SuperJANET, isalready partly in place. The higher educationcommunity needs the skills to avail itself of theadvantages offered by this investment.- Training is needed on a number of levels in theacademic sectorThe spectrum of need is wide as well as deep.There is a great mass of people largely ignorantof the skills for using the network; in lessernumbers, there are researchers wanting topublish information on the network andneeding the requisite skills, e.g. to set up aWWW server and format documentsappropriately. There is also an increasingexpectation that the student body as well asacademic staff should become competentnetwork users, which means massive numbersbecoming eligible for training.- Networked resources are becoming moreimportantMore resources which researchers and teachersrely on are becoming networked. The purchaseof datasets on behalf of the whole highereducation community and their delivery via thenetwork is an example of this trend, e.g. the ISI(Institute for Scientific Information) databases,EMBASE, the Times. The potential for usingnetworked resources for teaching and research isincreasing rapidly.- There is generally a shortage of staff resources totrain new users in acquiring network skillsStaff resources in Computing Centres are beingcut back or distributed around the campus just asthe need for massive network training programsis becoming apparent. At present, not all sitesprovide network training other than training inthe use of the locally supported email package.Generally staff feel that they are fully committedalready, and often see network training as anoptional extra rather than an essential. Analleviating factor is that librarians are enteringthe field of network training, bringing a moreinformation-oriented approach to the task.In summary, however, there is an enormousrequirement for basic network training, anaccelerating need for more sophisticated user

Approaches to Network TrainingProc. INET ’94 / JENC5M. Isaacssupport, and an inadequate supply of staff resourcesto meet the needs. In this economic context, self-help training may look like the perfect solution, buthow practical is it in reality?

IV.B. AdvantagesThe obvious advantage to the individual traineris that it may not necessarily involve any of the theirtime; either in actual training, in planning a trainingevent, or in setting up facilities for delivery of thetraining. And where the materials development iscentralised on behalf of the whole community, thereare economies of scale. Trainers need not beinvolved in production, and investment indevelopment may be full realised.It can be very flexible, not least in its method ofdelivery, e.g. paper, computer-based interactive,online interactive, video, etc.. In content, it canoffer great flexibility for the learner when itincorporates options appropriate to different levelsof expertise and areas of interest. Well-designedmaterial enables the trainee to plot their own paththrough the training, providing feedback as theyproceed, and enabling them to set their own pace.

IV.C. DisadvantagesThere are, however, some significantdisadvantages to self-help methods. The greatest isprobably that it is expensive to produce. Preparingmaterial is highly resource-intensive. It requirestime and skill, and may require significantinvestment in computer hardware and software.Well-designed materials may call on, not just aknowledge of the subject matter, but goodcommunication skills - visual as well as verbal, anunderstanding of design principles including screendesign, and an understanding of how people learn.From the point of view of the user, solitary self-teaching may fail because it does not motivate forvery long. There may not be a goal to strivetowards, so the learner does not persist, particularlyif the learning material is at all dull or presentsdifficulties. It is more difficult to maintain themomentum of the learning process, when there is noextra stimulus such as might be provided by atrainer and co-learners within a formal trainingsession.V. Forms of self-help trainingPeople teach themselves about networking in avariety of ways. Mostly they read a documentprinted on paper, but a number of other options areavailable. Let’s cast a brief look over some of thepossibilities:

V.A. Printed materialSince such classic titles as Zen and the Art of theInternet, we have seen a marked increase in theoutput of printed guides (or documents intended forconsumption in printed form). Previously, the bulkof titles were freely available in electronic formfrom anonymous ftp archives and were generallywritten for the academic or research user. Much ofthe newer material, however, is conventionallypublished and is oriented towards the private orcommercial dial-up user wanting to learn how to usethe network.

V.B. Interactive packagesA number of the interactive packages onnetworking are based on hypertext. Hypertextprovides a means of moving effortlessly from aspecific point within a document to relatedinformation in another document.The NNSC/BBN Tour of the Internet, forinstance, provides an introduction to the Internetand its services using Apple’s Hypercard. As wellas hypertext, it employs the technique of step-by-step building of sample network sessions. This isnow several years old, but provides a good exampleof the offline hypertext approach.For the PC world, some examples of hypertextpackages are InfoPop/Windows, a Windows Helpfile on the Internet, and HWGUIDE, a hypertextversion of Noonan’s Guide to Internet/Bitnet,produced with Hyperwriter.Merit’s Cruise of the Internet provides possiblythe most sophisticated interface of any of theinteractive packages on networking. It wasdesigned to complement an introductorypresentation on networking and provides animatedsequences, interactive buttons, pull-down and pop-up menus, etc. The package was produced withMacroMind Director and is available for Apple Macand PC. Possibly, it could be used as a self-teaching tool, to give a flavour of networking.

V.C. Video These have generally been used for awareness-raising, possibly complementing course material.For instance, the video Beyond the Walls explained(Bitnet-based) network services from the point ofview of an English literature academic, followingthrough her workday and showing the ways inwhich she used the network to support her researchand teaching. Similarly promotional, the NASAvideo Global Quest presents an exciting view of thepotential for use of the Internet in the classroom.

V.D. Training ’over the network’Recently, we have seen a number of courses andtraining services offered via the network itself, andit seems likely that this trend will continue anddevelop.

Approaches to Network TrainingProc. INET ’94 / JENC5M. IsaacsV.D.1. Email coursesIn November and December 1992, a courseentitled Navigating the Internet, was offered viaemail. It was taken up by 15,000 people from 50countries. It consisted of lessons on using differentnetwork facilities delivered via a special purposemailing list. The course was considered sosuccessful that a further course, entitled Let’s GoGopherin’ was offered in 1993.E-mail offers some obvious advantages for thedelivery of training, such as easy distribution, and inthis case, the very aptness of the medium to thetopic. However, it’s essential feature of non-interactivity may have disadvantages for training.The evidence suggests that where no time limit isattached to dealing with training material receivedvia email, the tendency is to postpone using it, andpossibly to fail altogether to use it.Since 1991, the Norwegian project, FIK(Distance Education through CommunicationServices), has offered distance education courses foreducating network users2. Students on the courseuse network services for interaction, education, andas part of the curriculum. It was found that thestudents continued to use the network in their dailywork after the course was finished.V.D.2 Interactive training serversRecently, WorldWideWeb and gopher have bothbeen used as a medium for training. JohnDecember’s WWW network training server, InternetWeb Text�3, is a hypertext guide to Internetresources, providing online links to resourcesreferred to in the text. It was originally set up as ameans for students in December’s CMC (ComputerMediated Communication) theory course to explorethe Internet.Another WWW example is the GNA (GlobewideNetwork Academy) Internet Course4 which usesWWW for distribution of class notes and MOO forinteractive consultancy. The class consists of ahypertextbook, and a consultants room where userscan ask questions about the Internet in real time.The Network Training Materials Gopher5though originally designed as a repository andpointer to materials, is emerging as a one stop shopfor information finding about the network and forlinks to services illustrating the network. The lastset of exercises in the Network Training Pack madeextensive use of it as a launching pad to servicesand as a tool for searching. It is likely that thefacility for tailoring of menus to workshop or otherlive training can be much more fully exploited, sothat this gopher may evolve from being a repositoryfor training materials, to a tool for active training.Another gopher-based on-line training service isCNS Internet On-Line Training which can beviewed on the Network Training Materials Gopher.The service provides training documentation aboutvarious Internet services, including questions to testknowledge.VI. Addressing training needsIt seems apparent that the Holy Grail of networktraining at present is something which provides aseamless interface between self-teaching and livenetwork sessions. To some extent, this has beendone with WWW, but the problem is that once thelearner is thrown out onto the network in a livenetwork session, how do they get help if theyencounter difficulties? Another reservation is thatusers of hypermedia systems such as WWW caneasily get lost in hyperspace. However, despitethese reservations, WWW appears to offerpromising possibilities as a basis of self-helpnetwork training. As an online service, it uses thenetwork to teach about the network, but could alsobe packaged on disk to give an offline limitedsimulation of a live network service. In eithercontext, the basic package could be enhanced withmaterial catering to specific requirements, such assubject interest, by providing links to additionalfiles on the local machine.

VI.A. ProposalA proposed solution to the UK’s networktraining requirements is to provide facilities fornationally centralised mass network training for theacademic sector, and to make the provision of self-help network training an important focal point of thefacility. The nationally funded Network TrainingMaterials Project is uniquely placed to provide suchtraining. It already provides a central repository ofnetwork training materials via a server, and thisfacility could be extended and developed to offernot only training materials but also training. TheProject is seeking funding to extend the scope of itsoperations, and if it is successful, it will be lookingto the delivery of network training interactively overthe network via a ’Network Training Server’.

VI.B. Network Training ServerThis server, building on what has already beenachieved with the Network Training MaterialsGopher, would provide a corpus of trainingdocuments and facilities accessible by a variety ofmeans, such as WWW, gopher, or other tool. Itwould offer:1) an online repository of up-to-date networktraining materials for the benefit of trainers seekingto survey, browse, retrieve, and ultimately use thetraining materials for their own training purposes.The aim of this repository would be to promote andfacilitate network training by meeting the needs oftrainers, both for training materials and also for

Approaches to Network TrainingProc. INET ’94 / JENC5M. Isaacssupporting material, such as sample files, software,etc.2) a means for trainers to make available theirown locally developed materials. In providing aconvenient vehicle for pooling material, the servermight encourage the sharing of material andpromote economies in materials production for thecommunity at large.3) self-teaching material, in which training isdelivered interactively, with the option of livenetwork sessions incorporated into structuredlearning modules, and catering for different levelsof expertise and interest. Using the multi-mediacapabilities of the evolving high-speed networks,moving image, voice, and animated graphics couldbe utilised in training presentations accessed via theserver in real time. By providing an easy means forlearners to learn by doing, it provides the idealmedium for interactive self-help network training.4) a tool for trainer support- as a training aid/foundation for training workshops- as supplementary training - pre- or post-workshop-an interface to services supplementing theinteractive learning provided on the server, e.g. e-mail discussion list or computer conference- a feedback mechanism for trainees on the trainingprovidedConclusionIn summary, there is currently a growing needfor network training, and in particular, an expressedneed for self-help interactive training, ideallyincorporating the option of live network sessionswithin training modules. A centrally maintainedNetwork Training Server using WWW offersexciting possibilities for effective and flexibletraining, economically produced, maintained anddelivered. It holds the promise of being a uniquefacility for centralised network training.References[1]Network Training Materials Project, "NetworkTraining Materials and Related Documentation: A List",Network Training Materials Project, Computing Service,University of Newcastle upon Tyne, January 1993.gopher://trainmat.ncl.ac.uk/0/Bibliography/NTM/tms-list.txt[2]A.Jenssen, "Educating network users in distanceeducation through computer networks - experiences fromrunning distance education courses through UNINETT",Proceedings of INET’93, San Francisco, August 1993,Internet Society. pp.EAA1-EAA-7.[3]John December, Internet Web Text,http://www.rpi.edu/Internet/Guides/decemj/text.html[4]GNA Internet Course, http://uu-gna.mit.edu:8001/uu-gna/text/internet/index.html[5]Network Training Materials Gopher,gopher://trainmat.ncl.ac.ukAuthor InformationMargaret Isaacs is currently Project Officer with theNetwork Training Materials Project, a two-yearinitiative from the NISP/Mailbase stable at theUniversity of Newcastle upon Tyne, funded by theUK’s Information Technology Training Initiative(ITTI). She trained and practised as a librarian inher native Australia, moving from there into library-related research at Monash University’s libraryschool in Melbourne, and subsequently into networktraining through her work with Project Jupiter atGlasgow University Library. Project Jupiter aimedto foster awareness and use of network serviceswithin academic libraries.