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Difficulties of Implementillg and Maintainillg
a WoridWide Web Site to Support Instruction

Howard BESSER

nésumé. Cel article décrit une expérience d'utilisation du Wmld \Vide Web dans le cadre d'un
cours d'enseignement à distance présenté simultanément à l'Uniyersité du Mich.igan el ,1 l'Uni
versité de Californie à Berkeley. Les responsables de ce cours ont utilisé des outils ci<lssiques
(browsers grand public, systèmes standard de gestion de llchîcrs Uni..x) pour faire parvenir la
matière du cours aux étudiants des deux sites. Tout en attachant une attention particulière
aux méthodes utilisées pour fournir un matériel d'enseignement autonome et indépendant de
la présence d'un instructeur, l'article s'attaque à un grand nombre de problèmes, y compris:
les problèmes de conception, les limitations techniques ct la confidentialité. Les problèmes de
réorganisation et de maintien permanents d'un site WWWsont examinés en détails.

Kc)'words~ WWW, sitc maintenance, distance
learning.

1. The Course

Mots-clés: W'V"', mnintcnance de site, ensei
gnement à distance.

Ulmpact of New Information Resources: Nlultimcdia and Networks"
\Vas an experimclltal, graduate-level course taught simultaneously in the
Schools of Information and Library Studies at bath the University of Califor
nia at Berkeley and atthe University of Michigan. (For further information
on the course and teehnological delivery methods, see Besser: 1995.) lllC
course content aimed to critically examine the new infonnation Iandscape
and was essentially a conullunications course.

!8J Visiting Associnte Professor; School of Information rvlanagement & Systems; University of
California; Berkeley, CA 94720-4600 (États-Unis).

Fax: +1 510 6425814 E-mail: howard@sims.berkeley.edll
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Imllact of New Information Resourccs:
Multimedia fllld Networks
Winler 1995 Homellage

The \Vinter 1995 version of the course "Impact of New Information Resourccs:Mu!timedia and
Networks" wa, a Jhtallce leilming course tilught simultaneDusly in Ann Arbor and Berkeley by

li!.l}',"\llllll"'l'I.

Ta get an iJea of what this course was <111 about, read the ~IjJ:l.tillil, sorne lllajn[" t:llUrSe l!l\~Ul~

and qu~:::'linl1s, and/or the }.:JJ'.lh\!~. You may <llso \\'is1l ta look <lt the \\\~I}Jll:q!JJ.L;::llL.(n~'lkd

!(l!.;:'i.Ul!.\'! \ i~ 1>.l(IJb.J..lLlh'~"Q) LIL~_~.
---

What Wc Did In Titis Course

or course, wc had CL~"~Ü'nllKUJc2' including reading !.1..{~Y>l~:1 1);' r :!i,iJ(Jè; nnd tilffipleting term

pl'lj!j,~l.'è.T<lke nlook at our hllllh:P;I~"",~to nnd out a bit ahout us. Read our \~>"IY~ fur more
fomla! considerations of distance leaming :md uther issues associ:lted with Illis course. \Yc tuok part

in ~.~I\"FlI].tJ.!J..'.l!E.~ to work in a more in·depth fashion on pilrtkular topics. Somclimes, ~,~~
came to speak to ilS.

And now a ward from our sponsors:

Funding for the Distance Leaming nspecls ofthis class \Vns pnwided by the E .lb' ('",dl;'" ' ',I!

i;,,'il""1I1 i Il'' llil, '1 11\,<1 !Ll' 1 Sc..h:!' ,'.!«JI;I:-,J~l:'L;l'li] 1.11;;,11 ;J:.rhl;~'i-'~.:~:

Documenls wfillen ancr Ille course was over

L:l.,! bU11""'erbially nN k,l<!. '-'-'-"_'-":.L', ;
to ,k;igning Weh d'lèum~nl' Iike thi, l'n~

Fig.!.

Some Course Thcmes and Questions

• virtual replaces physkal
• disapp<':lrnncc (If physÎl':l1 public spaces
• indi\"idual cxperience replacing group experience
• global replacing locnl
• mass vs. n:l[l\lW app<':ll
• information ovcrload
• incre:lse or decrea.se in priV:lcy'!
• information production \'s. consumption
• does increa,ing numlxr of distribution channels le<ld to increa.sed diversity nnd ,huiœ?
• commodinc:ltion of information
• skinuning
• subsidiling \'s. making evcf),thing pay its own way
• business m1(1 services: cOllsolid:ltion and centmlization vs. entrnpr<:neurship and decentrnlilation
• incrca"ing role of expert~ nnd specialisls
• process ofrecup<'rntion

Fig. 2.
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In addition to standard c1ass attendance and readings, students were
expected to join a focus group which paid special attention ta issues related
to the course, such as information retrieval, technology and creative arts,
critical theory, or the possibility of virtual communities. Each of these
groups met weekly and created and maintained an onIine news group, as
weil as a WWW page for thell' group. Students also created a Web page
for themselves individually, revie\Ved a multimedia program and an online
service provider, and did a major project or paper on SoIlle topic related to
the dass.

111e instructor had taught the course in Berkeley tluee previous times
without the distance aspect. Each tÎ111e the course was taught, student work
from previous terms \Vas used as readings and other reSOUfce material,
essentially building up a set of resources in this domain. And each time the
course \Vas taught, more automation and online resources \Vere added to
those of the previous term.

Papers reviewing various aspects of the course, as weil as most of the
WWW documents that students used in the course, are available at

http://www.si.umich.edu/impact/Winter95/.

2. The WWW Site

Logistical problems in maintammg identical sets of dass handouts
and reserve reading materials at bath sites created a strong argument far
distributing thesc materials anline instead of in print. The topical nature
of the dass also made it nearly llnpossible ta distribute print versions of
reading materials ta bath sites in a timely matter. (Frequently the dass
\Vauld discuss articles fram that day's or the day before's newspaper which
the instructor would post onlllle.) Providing online course materials also
immersed the students III the subject of the dass- the impact of new
information technologies.

Course materials were ail posted as '0lWW documents and linked on a
dass HomePage (Figure 1). These materials induded the instructor's and
students' HamePages, the syllabus, a caurse description including major
themes and questions of the course (Figure 2), assignments (Figure 3),
information about guest speakers, readings (updated weekly) (Figure 4),
materiais from earlier versions of the course (Figure 5), and, as the semester
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Impact of Ne,,, Information Resourccs: l\lultimedia and Nctworks
\Vinter 1995 Course Assignments

Howard BESSER

for Junuary 13 (Ann Arbor students):

• Read and he preparcd to discuss at Jeast 5 essays plus last long cssay (1\'1)'th Toda)') From
Barthes, Roland. Mythologies. New York: Noonday Press, c1972 (1990 prinling).

• Rend and he preparcd 10 discliss Î\l,wic\ nI) dCll\;llld :"Ll>' SitnificlIllly CI1,1I1,!'C' tlh~ lnkllH'l
From the October 1994 ASIS Bulletin thenlcissllc·on EnlertainmërÏt 'Ï'ccïïilology and
Information Sen'iccs.

• Spend at Icast one hour browsing through the \VoridWide Web P",!!l:\ IHlIli prL'\ip\I\

illc;\rLl~llint\\_\)1' \hi\_r.:~. ----

for Junuary 20 (Anll Arhor sludcnts):

• If possible, attend ~I,'lichael Joyce's lecture (Re)Placillg tlte AlltllOr: HA Book ;11 tlte RII;m" on
Janllary 19 at 1:30 in the Ehrlichcr Room.

• Spend at leas! thrce addition al hours browsing through the WoridWide Web p<I?"'> li (lill

pl\~\'i'lll'\ illl':~~1I1'\pl {Iii,<:1:!~.------

• Produce yotlr own bome page with links to otller resources.
• Begin proccss of subscribing to ('(1!ll1l];'1 ('j;il (lIdil)\, )11 o\i,b.

for January 27 (Alm Arbor students):
• Write and post your first short essay about your impressions of distance learning and of this

class
• Read Howard Besser's Lkllh'llh ,If (:Pl",'il)H~Il":.;,\.(unpublished excerpt from dissertation),

Berkeley, 1988.

• Begin looking at ~_l\t~1I1i;jlYlnic\'h

for January 27 (Berkeley stlldents):
• Read and be prepared to discuss at leasl5 essays from Barthes, Roland. i'\1),thologics. New

York: Noonday Press, c 1972 (1990 prinling).
• Read and be prepared to discuss \h)\i,'~ 'lii iklll<\ll\! "Lly Si)'llill";lIH1;-; Clldll~e {Iw Inkl j1;"(

From the October 1994 ASIS BulletÎn therïïc issue olï-Enterlainlllcnt Tëchnoïogy and -
InfofIlmtioll Services.

• Spend at leasl one hOllf browsing through the WoridWide Web B"~'" rnlm pl,-:\'i,~"

i{l(~~'1hollhi" ~'1;I"'\.

• Begin looking at ~'IHi,tlJl~-'lkch

for Feh 3 (Berkeley students):

• Begin process of subscribing 10 ("Hlllllel,:i;l!_~nlill~' pn'\~~tln.

for Feb 3 (ail siudents):

• Read and be prepared to discuss: Dehord, Guy. Society of tlte spectacle, Detroit: Black &
Red, 1983. (Note: This Îs llluch more dÎfficult and time consuming 10 read than it appears.)

• \Vrite and post a ne\\' essay abOlit yom impressions of dislance lcarning and this c1ass. Pleflse
put titis (flnd ail subsequent) essays in HTi\IL format. Michigan students drop these in
sryan's public inbox. Berkeley students gel Ihese to Alex.

Fig. 3.1.
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for Feb 10 (Atm Arhor students):
• Turn in an cvalliation of the WoridWide Web rcsources for this c1ass. Analyze conceptual

structure, navigation, and design factors. Note scparatcly concrete suggestcd illlprovements and
any blind or missing links.

for Feb 10 (ail students):
1/0 ass;glllllent

for Feb 17 (ail students):

• Turn in short paper analysing multimedia program.

for Feb 24 (Berkeley students):
• Tllrn in an evaluation of the WoridWide Web resources for this c1ass. Analyze conccptual

structure, navigation, and design factors. Note separately concrete suggested improvements and
any blind or missing links.

• Writc and post a new essay about your impressions of distance learning and of this c1ass
• Read Howard Besser's EleJlh'lll\ (2j·(.\'n,",jt)~hlh'::..":..:(unpublished cxcerpt from dissertation),

Berkeley, 1988.

for J\'larch 3 (ail students):
• Rend and be prepared to disCliSS Howard Besser's TIJ~' Illr,}f!l1alinli ,')lIperl !iL'i1\',~I): S(I;-j;11 dlld

Cultlll,iI hnpdd Chapter to appear in the book Resisling the ViTlual Ufc: The Culture and
Politics of Information, cdited by Jilll Brook, Cily Lighls Press, 1995

for ['-'Iareh 10 (ail students):
1/0 assiglllllellt (ret)

for March 17 (ail studcnts):
• Read and be prepared ta discuss Howard Besser's 1Il,: ('h:llli~ill,: f~( lie' l,r l')l1)[(l)'1 df'IJÎ\'

C(l!h'lÎ(lII~WÎtl1 thl' i\(l\c'lIl of Di::j[i/~l!j\lll DiseusslonPapcrforWü-ikTng Cfr-ü!Jpfor Digital
Inlage-,llCmatorial Practice, George Easlillan House, June 4, 1994

for ivlarch 24 (ail students):
• Turn in paper analysing commercial online services.

for Îvlarch 31 (Anll Arbor sludents):
• Write and post a new essay about your impressions of distance learning and of t!lis c1ass

for April 7 (ail studcnts):
JIO l1ssiglllllellt (yt,t)

for April 14 (ail studcnts):

• Turn in final project.

for April 21 (all students):

• Final Projecf Presentations

for April 28 (Berkeley studcnts):
• \Vrite and post a new essay about yom impressions of distance learning and of t!lis dass

Fig. 3.2.
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Newspaper Articles

This is a selection of newspnper articles being discussed in the course: lillEJLL!.'.L0'<.:,yJlJf\tu.lJiHi,-,-,-,
E':~\'Hrç~.:~:uilllilll,~,lj'--L;!tl!-1 ",'w:'.'IL~ being taught \\'inter 1995 silllllltnncously in Ann Arbor and in
Berkeley. Note:Copyright restrictions apply ta a1l thcsc articles, and saille cun only be viewed for a
limitcd time and only by students l'molled in the class or accessing l'rom the sils.umich.cdu dOIllUill.

• .'~r(idc,d~;lLY l'lh
• Ail ;d.~,~1!l1_lillllliU_):._2ÛJ)1

• ÙJJilJy~J..,-,--,-~LlU.\L<'.'>:.::'7JI.!
• ,-\L!.id--'_:.:~_J-,-,r ..I'-'J'U!;.I})'_J,(1
• ,\ 1..li;:J.L_~iJi.'.LL{.:hr(l:IIY.J.llib.
• i\1Ii,·I'~.'i.j"'lf:!,:'.b.l.J..!.illl....l7lll

• _\lli;cI':"h-,--,_;:'b,Ldl .~ld

.1 i\k'~.ll.i.lLLLL;",>

• ~.:k'.("L~_()lll

• '\l(id~\l,lld)J.Lili

• ...l!li_~-k, r,,! :",_lllo_1L.."JjIJ
• \111,:L~1'lrL-IJ_~L.:::J

• ..:i!li,_J,'~ l', 11_,\j"ljl..1lh
• \llid;.~:,,_G.2L0J~rill'hh

• ,\ujd<; 1;'1 WriL~~l)

Fig. 4,

progressed, Discussion Group HomePages (Figure 6) and student essal's
(Figure 7) and projects (Figures 8-10), The site served both as an online
coursepack (facilitating both instructor and student aecess to readings and
assignments), and as a repository of information about the course for
outsiders,

3. WWW Management Issues

The construction of a WWW site for this class exposed a wide variety of
problems inherent in maintaining an ongoing WWW site \Vith multiple con
tributors, l1lis included issues of permission control, phl'sical arrangement
of files, ownership and maintenance of files, and presentation to end llsers.

3.1. Multiple contl'iblltors/collaboratol'S

l3eeause the content for the WWW site was generated bl' over 40 differ
ent llsers, it \Vas difficult to maintain a constant "look and fceJl' between the
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Impact of New Technologies

Wekome to the Impact WorldWide Web Site!
This site reflects adynamie view of the discussion and debate in an ongoing course titled "11111):1,,( (li

0.\'\\' !IIÎ?I~ll;lli'Jllg':'\Olll"<'_\: \ll1ltillh'di,1 '111(1_0yl\\'(]ll~. taught by H(>w;lId 111'\':"1 at UC Berkcley's
School of Library and Information Studics since Fall of 1993, <lnd at University of rvlichigan's Sd), )"l
(lI' 11lj'''IIi1;lli, 'il dl],! l_ihl~ilY ,';wdi\:" beginning in Winter of 1995. This site presents an amalgamation of
the -W'lJe range of issues conccrning the social impact of technology. In addition to information about
the studenls themselves, the Impact sen'er ineludes the students' work in the forlll ofpapers and their
participation in the c1ass newsgroups. The course also has consisted of a lecture series by leading
visionaries who address the fundamental issues raised in c1ass, and olher hopefully inleresting and
useful infonnatioll.

Note: This entrance into the "world of Impact" \Vas created by students from the Spring and Fall 1994
Berkeley versions of the course, and is primarily focused upon activities from those versions. ft also
provides links 10 olher versions of the course. Though much information comes from Berkeley, the
overaJl site "lives" in Î\Hchigan, on the huI' server at the School of Information and Lihrary Studies.
Confused yet'!

Areas of intercst J'ou hayc thc frce choice of branching off to:
• Find out about our student presentations Olt the Ili'Ji .\\1\ \lidy<':;r ("I;I'(T"Ii' 'in Portland,

Oregon.

I{;\I<I ~!tlik'iii p:I])"I'-

{('Ill'"

Fig. 5.1.
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This WorldWide Web server originated as a short c1ass project by a ).:IOlip i,r ~\\ldL'llh in the SI)lill.~'

1\)9'1_(J'I~.2.This c1ass Ims inc1uded gradllatc and undergraduate s(udents'Cronla nlllllbcr of diHerent
dcpartmcllts.

If YOll want ta reproducc an)' of the materials uvuilable through our server, pieuse rcarl the following
b'VT!CE.

Sclwol ofLi/ml/)' ami /llfOJ1J1atioll S!ffdies
Prnduced by tlle Impact Group

Fig. 5.2.

CIass Discussion GroulJs

You wîllnot be able to retrieve llewsgroups unlcss your \\'\V\V browser is pointed to li nc\vscrvcr
Ihal subscribes 10 the dass newsgroups. If )'OU are using Nelscape, 10 set )'our b[o\\'ser. choose
"Prdèrences" off the "Optiolls" menu bar, thcn go 10 "Dircctories, Applications. and News", T\'lichigan
students shou!d set their newserver ta news.ifd.umiçh.edu , Berkeley studellts sho\lld set their
newserver tn agate.berkeley.edu

If you arc using Netscape in il lah, he aware that the software remembers what messages it has seen,
not wllat you specifically have secn. Sn you lIlight not see messages whkh ynu have Ilot yet œad. To
gel afOund this, look at ail of the messages.

(\, :t.ll'.'· ;\11'. Il,'1:1'''' ,Ii "'L,'·n'!,

(',,';1111.,' \li; 1 id':')" l'"" '

Ciili,~~,~'y. ;,li".\1' !"I)

(jili. ,d'llh~IIi:'ll(~rn,'J',-,::~

1~(! t\1 h' "LL»! l, 1j,hil'" n"; l'. ~,_\_~'L2' il •.'.'..' .. '.I.l
jllll'!' _"tJ'J'J'Ii.'llln ,) 1",,, .. j'"""

l''kll' 1 \1, di" (""",.'" lill ;J.~ ',I,..!'l

I"I<U".I \\ ,)ii\S.:'-':.'.:l":~" Il,,,,, 1';1"

l.io.l'_'.IJJ .1,I.~'.\_1J.J.<,!·I';"\,ll n.lI1;"· "Ii CII·''''ll

lllU-,-!'.lÏ2'.llé:11 J~d,i, \"lll,nll'.: l',,'"

Cid~F<._e(.o!i'::~I.":!ll, \\,. di'<':lI,~i,;;.\

Cll.tli,: 1'.'lj(':,~~_, ~t'-.:I: d,.\
1;!!hJ.I~~J~~;Jr,\_Jl, nu .. l'.,,,,' '\I1Il;\' i '!'

rig.6.



Extrait de la Revue Informatique et Statistique dans les Sciences humaines 
XXXII, 1 à 4, 1996. C.I.P.L. - Université de Liège - Tous droits réservés. 

DIFFICULTIES OF I},lPLE~ŒNTlNGAND MAINTAINING A WORLDWIDE WEB SITE 19

Final Projecls

Sorne class members produccd individu al final projecIs. Others workcd in groups; somelimes
corresponding to the clilSS ~\J;jIL" ~'U'l\Jl.':, sometimes not. Berc follO\\'s a list of projects, individual
und group.

• JnHlili.:L-<;,ll.i.lL'J,.•_\lI"c'llJli~; Terese Austin, Cilth)' Rudclich
• ~_'~nl.ü~LJll;l,-i,.'~; Nunc)' Lin, Sanl Ryan, Suze Schweitzer, Tom Tumer
• .1,'.\!,,!·:'I'1 \1.~di,,;\11':11111~2!JJJIJ<!I,II'.~..!..!.!ilÜ'.'Jl,S'H'J~; Shanllon Cronin, Randy )[011011,

Mnrtha Pinto
• .I,Y:h".s.bè.Jl.::'_J.IJc:L:l\\.'.::: Nettie Lagace
• ~'li,d~(LtJJ.2i.!l!!. .\\:!IJJd\\,j!Y W;'b_S\I\I':~:i~I'lly/,~'l'.kc!r.!~-' "U", ,; Sarah

Awood, Jolee Perrine, Chantel Smith
• ~l!l~iL:Slll',k.~~!J\:L(>tdl(,::; Johnl'owell
• JJI,~(i.'1I"il'-'.I,I,'n)'\L\I:'lllJ;\"~J.i.'ldl1lti(::~-,k1"; David Vargo
• Pamela En)'a.si Wilkins

•
• \V\V\\ ; Ryan \Volfe

Fig. 7,

c1ifferent stuclent contributions. Pages on the same subject often appearecl
to come from c1ifferent '!l'WW sites becanse lheir authors gave them such
inclivicluallooks. This createcl a jarring impact on the encl user. The instruetor
hacl intenclecl to c1evelop extensive guiclelines for the sludents to follow, but
the person in charge of this never followecl through.

1l1is experienec macle elear the neeessity of guiclelines for collaborators
on a WVO/W site. Important fealures for sueh guiclelines inelucle layout, font
and sizing, expression and placement of a variety of document parts (site
tille, links to other parts of the site, c10cument title, documenI author, ele.),
citation formation, etc.

Anolher key area that requires guiclelines is that of filcnames ancllinks.
Collaborators mllst agrce on file name conventions. The problcl11 of incon
sislent naming becomes more acute as sites grow in size and management
functions (such as upclating, distinguishing file-types [inelucling image lile
types, compression, etc.], grouping liles by contributor, etc.) become more
c1ifficult.

3.2. Permission control

Due to reslrictions on intelleclual property righls, acecss to many of the
files for the course hacl to be limited. Restrictecl material hacl to be iclentified
and isolalecl into c1irectories which coulcl then be permission eontrollecl.
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East Medical Center Project

Hl!!lfJLIJm:tnu,
ùJ :llLhilV.ÏJiJ.n,
~-) Jta 11IJDJler(ll)i.n

Introduction

• ()li ~~lJli\L\Li_" ,"Ii pt I,il,n .,.Illli,,_ !~LI'E-_'.'~L'::',JIÎJ':Il,,l,y l '1 (,ls>.>111:J2;1'\_' Y'-'.dl'_" I~

• !ntl"dll,'l'IL\~li[l('ll bY_~~j(LUP lli,'lllb,'r_~

• ,_~"_~\(~J"I:lilll(,'J_0_:..2~!LJ~ ,,1 Illi>I'l'll<:U

Intcrnet-Based Information on Breast Cancer and Diabetes

• Hf,:",! (";lIü"'1

• ] )i:li)<t,~~

Startîng Points for Finding Medical Information

• \1'.'<Jk:d U\,l'q<:I1<"" hi')_k~ ln '1;111 \lil',""::"Il\~Il.

• jllj"UJ.l:~;Ül;d)I";llJÜ_:: l'lli\'T~il:~_(_!L\ll\lllè:;II)

• (}lJlilL';~')IIl_(:'::::_QL.\J(\li,'<t1 iIlJ(>IIl):lti'21).11.''t :1\;til;iI\k ,I!lih' 1"111\<'I\!IY'\'\JI;,:IH\'.1I1

• h ..:d"l:d (iUY':JrJJLL:JJ.LJ,!f\1:IIUIÙIIl

Issues and Probleuls for this Project's Successors
to Address

• ~:l);ll \V,~I-,'::!~

• l 'lI,uhk ;lIJtI P.L'':..'.l:':1I1i(('d Jill','] 1ll~\\iPII \'2]11<.,''- ('il (Ill' lllkllll'\
.IJh'_J.Si.~_lc~'_L'JnlllliJII.\Uli''il\\"'!L~L!li(JlI iIIIJ:".Lt:'L\l ',li,';!i {"IU,'I

Fig. 8.

Common WWW software permits two types of control: by user pass
word or by the lIser's IP address. Password rcstrictions posed management
difficulties: handing out individual passwords ta 40 students and noting ail
these in each restricted WWW directory created tao much overhead; having
ail students share a single password 'l'as deemedtoo insecure (including the
fear of a student posting the password on a bulletin board or Ilewsgroup).
Restrictions by IP address faced the problem that many students used a
variety of düferent workstations, many of thcI11 in public areas.
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~he sophisf (re)view
Ihe sophist (rehiew resisl~ Ihe definilion
"just another postmodern web site."

if )'our nolions of culture, lechnolog:r, inlerlexluaIil:r, IlrÎ\11C)', and aulhoril,. arc Iloll'hal!l'nged
b,. what )"ou read l1ere, we wallilo Know wh,..

")'OU must nollhlnk me nccessarll)' foolish hccause i mn facelious, lIor will i consider )'011

necessaril.\' \Iise bccause )'OU arc grave."
--s)'flne)' smith, !tf/cr Iv bisllvp bfvv/llfidd

NO WIIINEIlS

what you get:

o .:i_dh)lr\"~IJ.!.!.!.!l..!.:.,\jW: )'OU can get lhere rrom here, but where is here, and
who arc you'!

0\101:1: an cxercise in h)'pcr·h)llerlcxlualit)'. HolWired, eat YOUI" heart out.
o (ln I!H'UJd\vnILIJ'.I"ch:l!ll'(' :llldt'lwitT.,....Wl.!J.!or \\jJ..L.\i!.!.Llll[l~[r..L!llLn:ali[~

1l1\Ir.!Üll.t'L: c[lOose your o\\'n ...

o we are dclighlcd to present dC'III(,lJUl.Lroll,"tjl'lJl.:r by the reclusi\'c dr. bess
r. howard.

o ~lll!i.(.:rL Iqdl:lllj!l~ wilhout notice. contents ma)' have shifled in packing.
o brought to )'OU by .Ult' ll\ll.:..l..G!!.'iJl!'tJ)

Fig. 9.

A decision was made to control access by IP address, but this approach
provided access to a broader population. Approximately ~ of the students
were served by granting permission to IP domains of commonlY-llsed public
terminal rooms, as well as to home accollnts. But providing access ta the
other I4 of the sludents required a lengthy list of Ir addresses (induding
inclividual workplaces, spouses' and friends' workplaces, other campus de
partments) off-campus dial-in services, etc.). In many of these cases a single
IP address \Vas not enollgh (such as for stuclents who didn't have their own
workstation at work, and hacl to rely on borrowing workstations from several
different colleagues).

Granting permission to students who dialed in from home was quite
diflerent at each of the two campuses. 11lC Berkeley campus gives each
student their own personal Home IP address, making it easy to create a list
of permissible addresses. On the Ann Arbor campus, on the other hand,
Ir addresses are assigned dynamically at login. This makes it impossible to
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This site is intcnded ta providc fi vuriety of access points for web pages produccd by museums -- )'011

C,In acccss sites by the indexes provided below, or lise the following Iink to go directl)' 10 thase
museums which offeryjl(tl:JLJDJJ.L~,There arc ulso fi Few !n\I.~C!ln_l:J:,-~l;\l.':ll:-iil\:> which ma)' be of
interesl to Illuseum folks. Wc a150 keep fi list of JJllL'i!,'Jl.LH>JJ1:JJ'Isdilll.!o:"'Jll.l.\yglc'IHl'll'3.L.UJ.LQ.llli.., , uid,'.

~:~ identifies those muscums \Vith online exhibils and! indicates Illuscums offering virtunl tours.

ByTopic

• ,\r<il;J..:.lll(l)'.\
• .\{l'ilit, i'_U_U:~'

• ,\U
• .ll)I\\J.\
• 0: 111I1:IIJU)j'}I)

• :)\~L''::'I.!('~ __ '\: __ ._rl:_\:JJD~)J.{) g.\

B)' .i\Iuseum Location

• \\\_'iliL~l:j!)_L,()..',J.J.l.i:..'l

• C( 11111Lcd.,-L'1

By Regional Content

.'JiJ.i.'J
• liH,:.:\1ili.J:.!i:ih

• _b.i1!
.~2.{

• J.b,' \Jjd.dJ[~L !.~!

• (k,';\lli:1

These sites were compiled by llsing existing guides, and hy geneml exploration. Two excellent guides
to muscum sites are\\'tl)'],I,W.LI!r .-'\.IJ~.J3J'.>mLllJ:'" and the.\\:.PLhl._\\"hJ\~.\Yc:l\Si)Jl!;l.Llc'lbx'II\'\lJI><\Hl!

Note: Those Oluseums or exhibits which exist only in "virtllal space" ure not within the scope of this
projec!.

Fig. JO.
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create a Iist of IP addresses for students in the class; insteae! it was necessary
to allow access to ail IP addresses that can be assigned by eaeh Ann Arbor
dial-in number.

3,3. Physical anangement of files

Direetory struetures-how the sets of WWW files are grouped and
orgallized~ is of critical ünportance. Once a WWW site is estabJished, it is
extremely difficult to reorganize the relationship of files to one another, as
this will require reselling every link in every file that refers to a document
that is moved. Any complex W\VW site needs to develop guidelines to
indieate how files should be grouped.

It is advisable ta express hyper-links as relative rather than absolute
pathnames wherever possible. (A relative pathname shows its location in
relation to the current document [filename defg \Vithin the directory abcd
in the current direetory]. An absolute pathname explicitly states an Internet
address [via a URL).) Relative addressing of links allow one to change the
site node-name or higher-Icvel directory names without having ta update
hundreds of links. It also makes it possible ta create a mirror site, or ta move
the entire site ta a new location.

3.4. Ownershill and maintenance of files

'nus course exposed several short- and long-lerm maintenance prob
lems with dynamic collections of digital information. Because most \V\VW
sites are constantly updating and changing, how do we provide a "snapshol"
of 1995 information resources to future generations? A key problem the
class experienced \Vas that the systems manager was unable ta archive the
extensive netnews discussions, and the only remnant that now remaüls is the
printee! copies of a fe\\' discussion fragnlents.

Another key problem faccd by any WWW site is the maintenance of
hyperlinks to resources (particularly those at other sites). Any time someone
changes file or directory names or rearranges their site, ail hyperlink pointers
to those files or directories become outdated. From the experiencc of this
dass, it is advisable that ail links be checked on some kind of regular basis,
and some effort must be made to update dead links. Eventually, work
on Universal Resource Names (URNs) and Universal Resourcc Citations
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(URCs) (sec http://www.ietf.org/) will make this job I11uch easier, as links
will referenee documents rather than locations.

Collaboratory work on a WWW site poses the question of where files
should reside. Files located in personal directory space allow the individual
who owns that space to continnously debug and make changes to those
files. But files within personal spaces are inaccessible to others, and any
collaboration on these is forced to go throngh the directory owner who Illnst
act as a gatekeeper.

Files stored in gronp or central locations (in theory) permit eqnal access
for ail gronp members, and shonld enconrage greater collaboration. Bnt
because most current software does not allaw the tracking of individual
contributions, collaborations can lead ta contentious arguments (particularly
when one persan edits portions of what SDmcone clse has done-and the
previous work disappcars). Furthennorc, CllITent Unix permission structure
does not handle "group" permissions very weIl; each time one edits a file
in a group area they ll1USt be very careful ta avoid the pennission for the
entire directory reverting back to their own personal acconnt (thns locking
out aIl othcr group members [rom being able to write on any file within that
directory).

11lC experience of this dass has shown that mnch work IllUSt still be
done on operating system and word processing software beforc collaborat
ory work can become widespread. Most needed are developments in the
areas of permissions. ownership, and tracking of individual contributions.

3.5. Pl'csentation to cnd IISCl'S

A key reason for the explosive growth of the WorldWide Web is that
this service is available from a wide variety of machines using software that
can be obtained withont charge. But even though access to the WWW is rel
atively ubiquitous (at least among computer users \Vith modems or Internet
connections), this does not mean that ail users can access it with equivalent
capabilities or ease. Individual user environments differ in capabilities of
displaying graphies or images, compression, and bandwidth.

A good WWW site design must take into consideration the difIering
end user environments. Users without graphies capabilities should be able
to access information in a pure ascii format. This means providing alternate
routes to ISMap navigation-navigation where one clicks on an image sueh
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as a map to indicate choices. Design for users with low network bandwidth
requires avoiding the delivery of large image files without fu'st warning the
liser. If one doesn't include warllings slIch as these, users with low bandwidth
connections may wait hours to download an image. Finally, il is also wise to
include an indication as to storage format and compression scheme for an
image; without this users who do not have the software needed to view these
may wait a long time for an image to download before they find ont that they
cannot view il.

Another serious presentation issue involves \Vhat version of the HTML
markup language one chooses ta use. A number of WWW browsers (most
notably Nelscape) have implemented interesting features which can only bc
read by that browser. The temptation is great ta employ these features,
but doing sa couId be dangerous. 'Illese non-standard features will not be
viewable by people using other browsers. And these features may change in
future edilions of the same browser. When considering the employment of
such a feature, it is advisable ta (1) determine the likelihood of its inclusion
in future standards implementations (wllich today would mean looking
through the emerging HTML 3.0 standards documents); and (2) carefully
noting any use of non-standard HTNIL commands so that one can replace
these with standard HTML commands when they become available.

4. Social and Poliey Issues

1l1e presentation of such a \V\V\V site also raises a variety of social
and polie)' issues. These include concerns over maintaining currency vs.
archiving, over privacy, and over developing a dependence upon a set of
technological tools.

CUlTenc)' YS. ArchiYillg

'nlis \VvV\V site served a myriad of fuuctions. Jt was an archive of
previous versions of the course (including student papers, course resources,
and the tools and interfaces that students from previous te!lns had used to
view course material). It was a teaching tool for currently-enrolled students
(and had to evoJve over the course of the semester according to changing
student nceds). And it served as a guide ta the general public in the area
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of the "Impact of Multimedia and Networks". The different fnnctions olten
posed confticts in deciding how ta present the information. For example, the
archivai function (which seeks ta preserve things the way they were) olten
confiicts \Vith attempts to make information more up-ta-date or casier ta
navigate for CUITent students. Future versions of this course will probably
lean away from the archivai function and try ta excerpt the most relevant and
up-to-date (approximately 50%) of material from previous tenns. This would
involvc an editorial functioll l and probably follow a traditional "publication"
1110det where items arc reviewed for relevancy and currency.

But this raises a more serious issue whenever the Web is used as a
primary publishing medium. Today historians ean look back at print public
ations that reflect outmoded ideas or the changing views of an individual.
But in the future that may be very difficnlt. Becanse the tendency is ta
update and replace outdated portions of Web documents, we may saon lose
the historieal records which will allaw future scholars to view the cvolution
of ideas within a field. Il may be possible ta use recent developments in
versioning (see for example Haake & Hicks, 1996) ta help us view changing
ideas within a particular field l but it wou Id he advantageolls for versioning
systems ta he able to generate a kind of "rollback" to an carlier lime period l

complete with links ta the earlier versions of documents that existed at that
time.

5. Pl'ivacy

In an attempt ta provide an intimate picture of the class ta interested
parties (bath currently and in the future), students were asked ta post aH
coursework in public spots where others couId read them. Most students
appredated the ability ta review coursework from priar tenns, and many
said that this helped them gauge course requirements, find readings and
citations relevant ta the course, and inspire selection of projeet tapies. At
three points during the term students were required ta post their personal
impressions of the distant learning experience, and these essays were imme
diately moved into central storage sa that they couId be publicly aecessed
but eouldn't be altered (as the students' impressions ehanged). Again, this
provided a valuable resource in reviewing the changing impressions of the
distant learning experience. But it is likely that students were less frank in
their eriticism of the instructor, Research Assistants, or feHow students than
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they woulcl have been if the essays hacl been less public. Ail Ihese aclivities
raise serious privacy questions. Is it an invasion of privacy to force a student
10 electronically publish their work? What about their personal impressions
of a course? Future versions of this course will probably continue to require
public postings, but experiment with masking iclentities.

6. Reliance on Tcchnology

Surprisingly, the more common ("lower level") technological tools
employed in this course posed far more problems than the "more advanced"
tools. Classroom and student-to-student video connections were extremely
reliable (the c1assroom video connectinn only went down twice). Clear audio
was a litlle more problematic. But what posecl the greatesl technological
challenge for this class was the maintenance of the WWW site. Network
sluggishness and server dnwntime caused occasional problems.

File permission control problems plaguecl Ihis course. Systems aclminis
trators coulel fincl no way ta conveniently allow the instructor and 2 research
assistants tü aIl have write-access tn the same set of central course files.
As mentionecl em'lier, each time a person woulcl eclit a file, ail the files in
that directory wouId revert from group ownership to personal ownership
by that incliviclual (preventing the others from writing to that file in the
future). We can't expect group work to become wiclespreacl until operating
system level tools for collaboratory access are developed. Because virtually
ail course materials were available online (and IllOS! of these only available
ouline) the course was c1epenclent upon guaranteecl online aceess. 11lOUgh
online systems are quite reliable, they have not yet achievcd this degree of
reliability. Today's systems are reliable enough for sem'ching for a book or
sencling email (activities that can be shiftecl arouncl in time), but they cannot
guarantee a decent level of performrillee every lime a student wants to verify
an assignillent or interaet with a student 2,500 miles away. Until our systems
can aehieve the reliability level of fault-tolerant systems (such as those usecl
by the automatecl teller machines at banks), placing ail aeeess into an online
environment will only encourage resentment among the people who must
use it.
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7. Conclusion

Howard BESSER

Maintaining a WWW site for a distance learning class revcaled a
number of serious coucerns that need ta be dealt with in any robust WWW
site. TIlis course employed generic tools (such as the Netscape Web Browser)
ta support Web acccss, aud it i5 clear that sueh tools are not yet capable of
handling sueh problems as those outlined in this article. But as the features
of specialized Hypermedia tools migrate inta commercial Web browsers,
wc should sec same improVClnent in this situation. In any case, the issues
reviewed here should be useful for anyone planning ta set up a WWW site.
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