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This case study summarises key points from interviews undertaken during 2007/8 with one student on The Open University course Cisco Networking, one of the courses included in the JISC-funded research project PB-LXP. Project documents are available from the OU Knowledge Network http://kn.open.ac.uk/public/workspace.cfm?wpid=8250 and the JISC website http://mw.brookes.ac.uk/display/JISCle2/Project+websites.  This case study provides an overview of the students three interviews aligned with the key issues relevant to practice-related study and to the particular course.

Cisco Networking combines the teaching approaches and materials of two organisations – The OU and Cisco. It is a core course in the foundation degree in Information and Communication Technology. The OU has become one of the CISCO Academy sites so that students can register to follow the same CISCO online course that they would follow if they registered with any other recognized institution such as an FE College, where the course is delivered typically over 2 years. Students who pass the course get 60 credit points (from 2008), and the opportunity to sit the CISCO Certified Network Associate exam, for which the course prepares them. Although what they have to do is highly designed and specified, they can make choices about how they work through the module content, the tools and the resources that can be studied. However they have no choice about the order of progress and the completion of end of module tests. Each interface for the different online activities has a toolbar offering relevant features such as quizzes, an index, glossary, animations, audio narration and so on. The e-lab is for putting the skills into action and testing out understanding. The Interactive media activity offers another form of representation of complex material. NetLab allows sessions to be booked giving access to live router and switch-based network configurations. One of the considerable benefits of NetLab is the capacity for students to save their work and recall this at a later date via the Load and Save tabs. The Packet Tracer is an offline version of NetLab and enables students to upload their instructions and test them out in advance of using NetLab. The day schools provide hands-on access as well as support from specialist CCNA instructors.
Student background and identity 

This male student is in his late forties and works as a technician at a high school. He works in a small team of two people, using IT everyday and has a responsibility for all the general maintenance of around 350 networked computers at the school. He already has a degree in computer science and his main reason for taking the course is for the recognised industry qualification CCNA and some level of personal validation of his own expertise. 

I like the idea of this being a ‘hands-on’ technical industry qualification and a very good one. I’ve got my science degree which is mostly in computer courses and I’ve got a diploma in computer science, so it fleshes out my qualifications quite nicely coupled with my five years full-time ICT support in a very large networked environment. You know I feel gives me as good a qualification as I get…I wanted it for my own personal benefit so; I liked the idea in my mind that I am proven. I don’t know for sure, but feel if I was to look for another job with this qualification, I would stand a far better chance of getting a well paid job with it than without it.

The course is intensive and this student is motivated to completing it at a high level, studying consistently throughout each week.
I am determined to pass it first time you know what I mean. That is the sort of level of commitment you’ve got to have on this course because there is so much work you’ve got to be interested in it, and you’ve got to be a hundred percent committed to put that sort of time in every day. You know two, three hours study every day and at the weekends you have to just keep going. You can’t just pick a book up a couple of times a week and skim a bit, it just does not work with the Cisco one. 

I tried to do on my own bat the Microsoft certification, but it was so dry, I couldn’t really get too far with it, it bored me to tears.  This is nice because it is readable and practical, keeps your interest….I think a lot of people were a bit unrealistic about, you know, what they thought it was going to be and how much work they thought they were going to have to put into it, you know…It’s the 85% pass mark. If they thought they could skim though on a 50% pass or whatever, they got a big shock you know. Which is good you know. A qualification is not worth anything if you can just skim through it.
ICT and Learning effectiveness

The student found that the many features of the CISCO environment brought a very steep learning curve initially. Although there is an introductory explanation of all the features, he seems to have missed it. Even the experienced IT user needs clear advice initially:
Well, the initial getting the management of it all together, that was frustrating at first; working out what went where. You know, like where do Netlabs fit in, where do the e-labs fit in, where do the other materials and the packet tracer fit. Do you know what I mean, you've got so many different things and there was no clear-cut guide or overview really from the Cisco point of view. From the OU side it was almost like there was too much stuff as well lots of links and pages here there and everywhere It would have been nice like I say if there had been one little PDF just giving a clear set out 

The varied media and practical laboratory work, some in the form of simulations, was key to the learning on this course. In this case, understanding and doing go hand in hand. 

Well all the router commands, that's all completely new on me and remote configuration using TelNet and hyper-terminal. Console connection with router configuration that's all completely new to me I've never done anything like that before. 

Interviewer: And was that made more possible by having the on-line resources?

 Absolutely, essential yes, because without the Netlabs and without the little e-labs, that's what I call them - without those you wouldn't know what it was …. 

 The online quizzes added another important activity that fostered understanding and an active approach to study. Interrogating what has been learned and re-reading in order to complete a quiz, were a particularly effective way of enhancing learning on the course.

…for the assessments I will put the answer I think is right and if I am not sure I will then go back and look it up and I'll read a bit around it and sort of double check. Mostly I am right, you know what I mean, but it is quite good like that you will come up with something you are not sure about or you are pretty sure you know the answer, but you are not certain, right, you can then jump back and re-read through it and then you will be certain what's what and it will fix in your mind …because you've gone back and thought about it separately sort of thing. So that is very good, yes.

In common with other students, the online study process was the main mode of study:

The online materials are very good, especially the interactive quizzes and things and the way it’s structured. It’s all in digestible chunks sort of thing.  Yeah that’s very good you know.  I did most of my study online although I’ve got all the books.  

However, the course also recommended a text book following the same content. The blend of print and online study was seen to be highly complementary by this student. Online provides manageable chunks while the book fills in the details and elaborates what is online.

 I like having both actually, like I say I have worked through both and I would not like to not have the on-line materials because in a way they take out some of the lesser detail you might not need and breaks it down nicely into the modules, you know, so it is like chunk sized  - each page, you know what I mean and it makes it kind of easier to work through -  it sizes it for you rather than a whopping great book, with a whopping great chapter [laughs], you can kind of see your progress. It is psychologically a good thing, you know, the way it is set, so I do like that. 

I would recommend the command references – CCNA command quick reference – which is a small Cisco book and it ties up with the course perfectly. It is all done in chapters same as the course…but its just the commands plus key points, so it is a very good reference, revision, you know. 

The only barrier of note was the booking procedure for Netlab, which restricted access by any one student to one slot within every 24 hours so enthusiastic students could not overbook the resource. Students found this inconvenient, particularly coming up to assignment deadlines. 

However even here, the student (as did others) prepared material in advance using Packet Tracer, which provides a dry run of the commands and enables the student to then upload their work into NetLab within the scheduled one hour and with confidence that it will work. 

ICT and Learning outcomes

The two core learning outcomes for the course are first, an understanding of the principles and techniques of digital communication in local area and wide area networks and second, practical/professional skills setting up routers. The structure of the on-line material is important, building one step on another so that it remains understandable. The modular and sequential approach is valued by this student. For the professional skills he feels the ICT elements are key, especially the packet tracer:
Interviewer:
Did you think the packet tracer led to practical knowledge? 

Student: Yes definitely … you have the confidence that you know what’s what with it. When you come to a real life situation with it essentially there is no real difference.  You’re logging in the same as you would with a real router. I’ve got a couple of routers as well you know. But I still use packet tracer mostly because it is quick... All you got from Netlab is a window on a computer screen and that’s exactly what you get with packet tracer, but with packet tracer you have got a physical view of it actually and you can see what cables, what wires are connected to what ports you know which you can’t with Netlab.  Also with packet tracer you can make things much more sophisticated by adding more switches, more routers, more pcs and you can make much more complex scenarios whereas with the Netlab you are just stuck with that basic pile of routers, switches whatever.  
ICT and work/practice relationship
This mostly studies in the evening and weekends at home. He saw having IT experience, particularly through work, as essential to making progress with the course:
I think anyone doing this course needs to be reasonably experienced in IT, preferably with practical… experience before doing a course like this. If you are a newbie, if you're new to it and have not done an IT course before and all you are is like a home user, gaming a bit of this and that, I think it will be a bit too much really unless you are very clever and are putting a huge amount of time into it…this is a serious course, you know.

The student’s long background working in ICT does enable him to judge where material is outdated, or likely to be of low practical value. 

 I have noticed they have got stuff in here that is now obsolete, like ISDN and stuff, I’ll just skip that bit. I thought what’s the point of memorising that when I am never going to see it in the wild, it is gone serial bus, the only way you are going to see that is if you go in somewhere and rip it all out and redo it. Wireless is something we are using a lot at work and I really would like to know more about..

This student has picked-up on a number of ICT tools that he is transferring from study to work to help with his use of ICT as a computer technician.

I wanted it for my own personal benefit so I liked the idea in my mind that I am proven…now I know the right way to do things – exactly. When I open up a configuration for something or see a read-out internet log, I know what all those protocols are, I know what all the settings are I know what they do you know, and it is nice to have that knowledge there so you understand fully what you are doing instead of just tinkering with a few things and the rest is just a mystery.

The student had also a protocol analyser tool recommended by the course, to enable him to analyse traffic on the network. He planned to use this to resolve network slow downs in future.

 I will be using that to look at the traffic and see what’s the problem and pinning down the source and you will see straight away the network has been flooded with packets.    By looking at the packets you can see where they are coming from and then you can say they are probably a duff port, its resending packets all the time and broadcasting out all the time.  Other than that we have tightened up the networks.  We had zerox and HP printers blasting out beacons every couple of seconds broadcasting and looking for appletalk, netware, servers and department protocol so we have gone and turned all that off and tightened up the network by eliminating unnecessary traffic. 
Personal ICT choices and Novel use of ICT

This student had bought his own routers which he used ‘on and off’, providing a hands-on element that he valued; ‘It kind of added reality to it, so it’s quite nice to have the kit sort of thing.’ He found the online glossary too brief to be useful and valued Wikipedia for its accessibility: 

… I go to Wikipedia and I get a nice page - it is pitched just right, get the core, but not too technical, readable, but has got the correct details in there. I reasonably trust it, because it is edited by the people and on technical stuff you are fairly sure that your information is correct or it will be corrected by someone if it weren't right The TSP IP [Tunnel Setup Protocol, used to negotiate IP tunnels between a TSP client and a TSP server ] for instance…I would like to know a bit more about that, there is nothing in the on-line Cisco things, so you jump over to Wikipedia and you've got a nice big page there of links. Before you know it you are surfing around learning all sorts of things. 
Summary

This student has work experience of computer technology and well developed skills prior to starting the course. He is taking the course to formalise his knowledge and improve career prospects. He sees the ICT elements as vital in learning both content and skills, praising the online quizzes, elabs and Packet Tracer offline router simulator. The course ICT is embedded in the learning outcomes to be achieved, and there is significant carry over into his work-life of the technology he has used on the course. His work experience has helped him understand the core concepts of the course and deal with the intensive workload. He uses his own routers and values Wikipedia to supplement the course. Even though he is highly ICT literate, there is little evidence of personalised learning or novel uses of technology, though this is probably due to the well specified nature of the material, with all necessary tools provided by the course team and CISCO.
PAGE  
4

