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ABSTRACT

Until recently, it has been difficult to motivate students to learn about server-
based local area network (LAN) design because students find the subject very
technical, dry, and boring. A software tool (named LAN-Designer) has been
developed at the Auckland University of Technology that gives students an
interactive, hands-on experience in server-based LAN design. LAN-Designer is
suitable for classroom use in introductory-level courses in server-based networking.
This article describes LAN-Designer and its effectiveness as an aid to teaching
and learning about LAN design. The effectiveness of LAN-Designer has been
evaluated both formally by students (student evaluation forms) and informally
through discussion within the teaching team. The conclusions drawn are based on
survey data collected from students. The feedback from students indicates that the
development and implementation of LAN-Designer were successful. The article
concludes by discussing the strengths and weaknesses of LAN-Designer and its
future development. The impact of LAN-Designer on students’ performance is also
discussed.

Keywords: access protocol; physical topology; server-based LAN; software tool;
teaching and learning

INTRODUCTION workstoday. It isbelieved that incorpo-
rating practical demongtrationsinto these
courses, thereby illustrating theoretical

conceptsand providing opportunity for

Loca area networks (LANS) are
oftenincluded asatopicin computer sci-

ence, informationtechnol ogy, engineering,
and businesscourses, asLANsareafun-
damental component of computer net-

interactive hands-on experience, signifi-
cantly enhances student learning about
server-based LAN design. Yet very little
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meaterid designed to supplement theteach-
ing of server-based LAN designispub-
licly available, asasearch of the Com-
puter Science Teaching Center (Grissom,
Knox, Fox, & Heler, 2004) and SIGCSE
Education Links(Anonymous, 2004) Sites
reveds.

Wedtrongly believe, asdo many oth-
ers(Abeet al., 2004; Bhunia, Giri, Kar,
Haldar, & Purkait, 2004; Cigas, 2003;
Liebeherr & El Zarki, 2004; Richards &
Waisbrot, 2002), that studentslearn more
effectively from coursesthat providefor
activeinvolvement in hands-on learning
activities

Server-based LAN designisoneof
themost difficult topicstolearn and teach
inameaningful way because studentsfind
thesubject full of technicdl jargon, dry, and
boring, more than other subjects. Re-
searchersat the Auckland University of
Technology (AUT) havedevel oped LAN-
Designer (prototype) in Authorware 6.X
(Authorware, 2004) under MSWindows
that givesstudentsan interactive, hands-
on learning experiencein server-based
LAN design. A teacher is able to use
LAN-Designer in the classroom, as a
demongtration, to enhancethetraditiona
lecture environment at an introductory
level, and studentscan useitstutorialson
server-based networking, and to verify
(interactively and visudly) theresults of
in-classtasksand exerciseson LAN de-
sign. LAN-Designer, asreported here,
can beused elther inthe classroom or at
home.

Themainobjectiveof thisarticleis
to describe LAN-Designer anditseffec-
tivenessasanadtoteachingandlearning
about LAN design. Thearticleisorga-

nized asfollows. First weexaminevari-
ous open sourcetoolsand network simu-
lators. Wethen describe LAN-Designer
and highlight itseducational benefitsin
teaching and learning contexts. Test re-
sults, which verify the successful imple-
mentation of LAN-Designer, are pre-
sented. The effectiveness of LAN-De-
signer isevaluated and interpreted, fol-
lowed by abrief discussion and conclu-
son.

RELATED WORK

A detailed discussionon LAN de-
sign,ingenerd, canbefoundin many ref-
erences (e.g., Dennis, 2002; Forouzan,
2003, 2004; Palmer & Sinclair, 2003;
Stamper, 2001), and commercial LAN
design and planning isdescribed exten-
svelyinliterature(eg., Fitzgerdd & Den-
nis, 2002). A number of open sourceand
commercia network s mulationtoolsex-
ist for building avariety of network mod-
els(Chang, 1999; Garrison, 1991; Zheng
& Ni, 2003). However, these powerful
toolscan have steep learning curvesand,
whileexcellent for doing in-depth perfor-
mance modeling and evaluation of com-
puter networks, often smulateanetwork-
ing environment infar moredetail thanis
necessary for asmpleintroductiontothe
subject.

“Netwireemulator” isasoftwaretool
which may be suitablefor teaching and
learning computer networks (Carniani &
Davoli, 2001). But thistool istargeted for
moreadvanced networking conceptssuch
as data link layer protocols. ‘EM-
POWER’ isanother network animation
tool that can beusedtoillustrate the con-
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