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ABSTRACT 

INTERFACE DESIGN GUIDELINES 

FOR WORLD WIDE WEB PLANNING INITIATIVES 

by Gordon Berg 

A Masters Degree Project prepared in partial fulfillment of the requirements of the 
M.E.Des. degree, Faculty of Environmental Design, 

The University of Calgary 
February 14,1997 

Dr. Richard M. Levy, Supervisor 

Key Words: Graphical User Interface (GUI), Human-Computer Interaction (HCI), Interface 
Design, Planning Tools, Usability, User Interface Design, World Wide Web (WWW). 

There is an opportunity for planning departments to utilize the World Wide Web (WWW) as a 
tool in the dissemination of planning and municipal related information. A key factor in the 
determination of the WWW as an effective and usable tool is its interface design. 

This Masters Degree Project (MDP) reviews literature on Human-Computer Interaction (HCI) 
to form a foundation from which to derive effective WWW Interface Design Guidelines for 
municipalities and planning departments. Key informant interviews utilizing planning professionals 
from various municipalities were utilized to determine the organizational influences and constraints 
that influence the integration of the WWW as an effective and usable tool into a municipal structure. 
A specialized key informant interview was undertaken to investigate a selected municipality's WWW 
site management style. Lastly, a heuristic evaluation was undertaken to support and validate WWW 
interface design guidelines derived. The literature review, the key informant interviews, and the 
heuristic evaluation processes provided the necessary knowledge from which to derive the Interface 
Design Guidelines for WWW Planning Initiatives. 

The WWW Interface Design Guidelines provide planners and municipalities with a solid 
understanding of the complex issues of interface design and WWW usability. As well, the 
organizational and content management challenges of implementing the WWW as an effective and 
usable tool are highlighted. Recommendations through WWW Interface Design Guidelines are put 
forward to aid planners and municipalities in achieving a more usable and useful municipal and 
planning WWW site. For example, participatory design, which involves those that use a WWW site to 
help design it, generally improves tbe usability a WWW site. 

A usability analysis of a selected municipality's WWW site was undertaken utilizing the 
derived WWW Interface Design Guidelines as tools to this end. This analysis assesses the 
effectiveness of a decentralized design and management approach in maintaining an effective and 
usable WWW site. The findings indicate that the decentralized approach to WWW design and 
content management system of the case study utilizing WWW styleguides for WWW design does not 
necessarily ensure a consistent WWW design as organizational influences can affect a WWW 
styleguide's implementation. 

Further research might include polling citizens that use a municipal WWW site to determine 
what aspects of the structured information they find useful and usable. The effectiveness of a 
usability testing program within a municipality could also be investigated. 
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Crossing the Bar 

Sunset and evening star, 
And one clear call for me! 

And may there be no moaning 
When I put out to sea. 

But such a tide as moving seems asleep, 
Too full for sound and foam, 

When that which drew from out the boundless deep 
Turns again home. 

Twilight and evening bell, 
And after mat the dark! 

And may there be no sadness of farewell, 
When I embark; 

For though from out our bourne of Time and Place 
The flood may bear me far, 

I hope to see my Pilot face to face 
When I have crossed the bar. 

Alfred, Lord Tennyson 
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1 PROIECT TNTRODUCTION 

1.1 PROJECT CONTEXT- PLANNING AND COMMUNITY PARTICIPATION 

We are now in the midst of a rapidly changing world as the information age in now 
upon us in full force. Running parallel with this rapid technological change is an ongoing 
renewal of participatory planning. The WWW presents an opportunity for planning 
departments and municipalities to increase participation between itself and its' communities. 
Friedmann (1992,136) quotes Alfredo Rodriguez who states-

"To think of a democratic city is to think of a mode of inhabiting, participating 
in, building, creating, living, and imagining the city, the urban stage, new forms 
in space... How shall citizens participate?..." 

Daly and Cobb (1989,172) state that one requirement for community is that there is 
extensive participation by its members in the decisions by which their lives are governed. 
French, Israel, & Aas, (1960, 258) state that "Participation is a processes in which two of more 
parties influence each other in making plans, policies or decisions. It is restricted to decisions 
that have future effects on all those making the decisions or on those represented by them." 
With this in mind, consider Milbrath's (1989, 72-79) comment on the value and breadth of 
participation within a community-

"People need, and the community should provide, a meaningful personal role 
for their participation. Asserting the right to participate is another way of 
saying that it is only fair for people to be given an equal chance to determine 
their future. Participation means something more than working to win 
elections; it may be directed to all aspects of community living. It is educative 
and provides opportunities for people to realize all they are capable of being; in 
that sense, it is a vehicle for self-realization and quality of life. Participation 
also is important for achieving a sense of belonging and freedom." 

Friedman (1992,169) notes that a genuine participatory approach to development with 
communities being involved at all stages of problem identification and in the implementation 
of programs is an approach to be sought after. Friedmann (1992, 79) also notes that "it is an 
empirically verifiable phenomenon that people wish to protect the environment on which 
they depend on for their life and livelihood. "Protection" in this instance refers to the interest 
of a political community to extend its authority over the life space or territory that sustains 
it.... Two broad conditions influence a communities control over its life space: the state's 
accountability to the community and the community's ability to assert effective control over 
the market sphere within its territory." 
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1 PROTECT INTRODUCTION 

Friedman's two conditions, the states accountability to the community, and the ability 
of the community to assert effective control within its sphere's of influences, present an 
interesting relationship between the community and the state. In the context of this MDP, the 
state is equivalent to the municipal government. Further, the community's ability to assert 
effective control within its sphere of influence can also be read as the community's ability to 
assert effective communication towards the municipality regarding issues within the 
community's lifespace. 

However, the budgetary squeeze that many planning departments have felt in recent 
years has led to an economization of their departmental structures. The downside of this is 
that the participation factor of citizens in the planning process has been economized as well. 

Milbrath (1989, 145-146) states that planning is ubiquitous in all societies, and that 
planning often fails when we ask too much of it since planners do not possess sufficient 
information and would not have the capacity to process and utilize it effectively if they did 
possess it. Planners must presume that they know what people want: very often their 
presuppositions are wrong. 

1.1.1 CITIZEN PARTICIPATION AND THE PLANNER'S TOOL KIT 

Citizen participation in the planning process requires that there are citizens interested 
in participating in that process. However, it is reported that in many cases, more than 80% of 
the population of a community can fall into the silent majority (Connor, 1989, 3). Within the 
silent majority there are silent supporters and silent opponents which Connor (1989, 3) 
describes as being separated by the undecided, indifferent and skeptical. 

The following are some reasons Connor (1989,3) suggests as to why people belong to 
the silent majority -

• Unaware of the issue due to selective perception. 
• The issue seems irrelevant to them. 
• The issue is important and is in good hands. 
• The issue is decided; the government won't listen. 
• The issue is low priority; responding is difficult. 

The WWW can be valuable in addressing Connor's reasons through the utilization of a 
brochure type of WWW site. By disseminating information on various planning and 
municipal issues to citizens (the users hereafter referred to within this MDP) the municipal 
structure can provide information to inform its citizens, to inform the silent majority. An 
interactive WWW site would be especially useful in providing citizens the ability to share 
their views of specific issues being polled, thus addressing Connor's last two points. 
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1.1 PROIFCT CONTEXT- PLANNING AND COMMUNITY PARTICIPATION 

Connor (1986, 3) builds upon 
Arnstein's (1969) "Ladder of Citizen 
Participation", and offers a new perspective 
and foundation to Arnstein's initial concept. 
Connor's (1986, 3) objective is to provide a 
systematic approach to preventing and 
resolving public controversy about specific 
policies, programs and projects. See 
Appendix 1, page 114 for a description of 
each of the steps in the ladder. 

Connor (1986, 5) suggests that the 
ladder is a cumulative relationship between 
the rungs- each higher one builds on each of 
the lower ones. The "rungs" of interest in this 
discussion are the three at the bottom of the 
ladder, namely Education, 
Information/Feedback, and Consultation. 
Each of these three rung's scope of influence 
or direction of action is towards the General 
Public. These three areas are candidates for 
examining how the use of a municipal WWW 
site can be used as a tool to fulfill the 
mandates of each area via a brochure type of 
WWW site, and via more interactive forms 
for feedback and consultation. For example, 
we could use a municipal WWW site to educate citizens of the community about the local 
planning or municipal issues and developments in their neighborhood. As well, we could 
with the use of interactive forms to gain feedback from the residents on these very same 
issues, as well as consulting with them in a simple on-line form. A municipal WWW site 
could also offer various alternatives to the issues, as well as describing the pro's and con's of 
within each issue. 

FIGURE 1.1- NEW LADDER OF CITIZEN 

PARTICIPATION 

(Connor, 1986, 6) 

Resolution/ 
Prevention -+• 

Litigation 

Joint Planning . 

Consular at ion 

Information; 
Feedback 

Education 

I \ 

— LEADERS 

GENERAL 
PUBLIC 
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1 PROJECT INTRODUCTION 

1.2 OPPORTUNITY STATEMENT 

There is an opportunity for planning departments to utilize the World Wide Web (WWW) as an 
effective tool in the dissemination of information. The underlying assumption of the MDP is that 
the WWW can provide for an effective and efficient medium in the service provision of 
planning departments and municipalities, and specifically participatory community planning. 

The Commission of the European Communities (Commission of the European 
Communities FAST Programme, 1982, 30) has recognized the present trends guiding the 
information age and suggests that technologies, organizational systems, and tools for 
building an Information Society must be created together. Planners will need to magnify and 
leverage their tools to keep pace with the changing times and with the planning challenges 
that they face. Mary-Ellen Tyler (1994,174) reminds us that "planning cannot simply be about 
imagining a more desirable future; it must be about the design of alternative solutions to 
achieve it." This requires the designing of alternative tools to achieve desired planning ends. 

New tools have many questions that follow them as they are initially introduced. 
Gerald Hodge and John Jespersen (1994) offer the following to consider-

"It is easy to get caught up in the enthusiasm surrounding computer 
telecommunications... Computer networking, however, carries with it questions similar 
to those evoked by previously adopted methods of communication. Can it be brought 
into general usage in rural communities? How quickly? What role do we expect it to 
play? Who will be the players? Not least, how can it be used most effectively while 
promoting sustainability, community values, and local self-management of economic 
development?" 

1.2.1 POSSIBLE PLANNING AND MUNICIPAL FUNCTIONS THE WWW CAN ADDRESS 

The following lists provide potential functions that a planning 
department/ municipality may consider being useful in addressing via the WWW. The lists 
are of three types: the first list provides municipal-wide types of information that could be 
presented in a brochure type of presentation. A brochure WWW site is mainly a site that 
provides meaningful and salient information to the user. The second list provides a list of 
planning related information specifically relevant to a planning department, also within the 
context of a brochure type of WWW site. The third and fourth lists provides types of 
interactive components that the planning municipality/department may find appealing to 
address. An interactive component allows the user of the WWW site to interact with the site, 
by either providing information, requesting information, or participating in any other type of 
online activity provided for by the WWW site the user is visiting. 
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1.2 OPPORTUNITY STATEMENT 

Brochure site for Informat ion d isseminat ion-
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City of V a n c o u v e r , e m a i l ue at rccycleg 'wi m s e y . c o m . Or call t h e R e c e d i n g I l o t i i n» 

j-?yjjl Docuno 

Figure 1.2 C 
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1 PROTECT INTRODUCTION 

Planning or Development 
Services Department 

• Official Community Plans 
• Zoning information 
• Planning related Statistics 

FIGURE'S 1.3 A,B,C- TYPICAL PLANNING 

INFORMATION AVAILABLE ON A 

MUNICIPAL WWW SITE. 

(WWW.CITY.VANCOUVER.BC.CA) 

F:.v: j Forward | 

'~ Netscape: Uomntomn Skyline Study ( 
| Images | Open | Pttrt Stop | 

Location h t t p : / / w w ctty VHKOHYM- be. c a/cty elert/rr*#ting s / AC skyllrwst udy2.htm 

CITY OF VANCOUVER I 

Downtown Skyline Study 

The City of Vancouver invites you to attend a public information meeting on the 
the second phase of the Downtown Slyline Study: 

Monday, January '£/ 
7-Opjn. 
L I K I ^ Square, Lower Level 
irfwrgia and Homer 

You can also attend any of the following open houses: 

Open Houses 

January22and23,11 «.m,-5p.m, 
Pacific Centre Rotunda, Howe and Weal Georgia 

January 25 and 27,11 SJII, - 5 p.m. 
Library Square, Georgia and Homer 

January 28,63Q-9p.:m. 
False Creek Community Centre, 2nd Floor Boardroom 
1318 Carlwright, Granville Island 

January 29,6:30 - 9 p.m. 
KitsiUno Community Centre, Boardroom 
2690 Larch St. (at 12th) 

Mount Pleasant Community Centre, 
3161 Ontario St. (at 16th) 

February 5, 630- 9 p.m. 

[ J ^ ^ J ] Documint: Don 

Figure 1.3 A 
i d 

! Netscape; Planning and Land Use Inuenpage ! 

Back Forward Horn* 
;atian : |li*tc- 7/wv.eity .vir,cc. 

I | kut-jt, | Op+n Pnnt Find J st°P m 
CITY Of VANCOUVSl _, 

v Planning & Land Use 

1 Rwporte and Projartc I CityPlan 1 Boards fir Faxtek 

Your (Jornmunity I K ules fi- Kugulationa I The File Room I Tree* in Vancouver 

W W * New? I Pn»» Rele 
I 

What ' s New? 

Weekly Planning Update 
A comprehensive list of current rezoning applicali 
policy developments. 

nd pending or current 

Press Releases 

H x t t H L O l * 
Mayor Owen to present awards at 18th Annual City of Vancouver Heritage 
Awards. (February 11. 1997) 
(ptPTini finning Surrey 
Results of interim zoning survey leads to February Open Houses, (f&nusxy IF. 
1997) 

iltslfdrett fatesdenote nr/jen JCAMM n 

Reports A. Projects 

•ued, 

The newsletter of the Water Opportunities Advisory Group, 

wmWmtf*''"'*'-'^*'"--' __ ..wws 
zm. Document Done 

Figure 1.3 B 
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? Netscape: City of Uoncout'er. Uleekly Planning Update \ 
fiat* | Forward | Honr* | Reload | Images | Open | Print | Find | 

nation: jhttp ://wwv*itg be ea/commsves/plarnfrig/^rpij html 

CITY OF VANCOUVER 

Planning Department 
Weekly Planning Update 
(For the week of: February 17,1997) 

Contents 

Cmrant Development Applications 
Scheduled for Development Permit Board consideration 

Current Rrwming t pp linrinrw 

D. Area-Wide Rezonina and Other Amendments to trie Zoning and 
Development By-law 

Pending or Current Policy Development 
A. Heritage 
B, CentralArea Plannin g (Downtown) 

D, Community Planning 
E. Rezoning, Development, Subdivision, and Trades Fess 

Introduction 

The following information outlines work presently being done it 
Planning that may lead to policy or land use/regulation changes 
affecting development opportunities in various parts of the city, 
Any amendments or additions will be in bold, and reconings 
approved by Council, but not yet enacted or shown on Zoning 
sectional maps, will be indicated with an asterisk (*). 

IMPORTANT NOTICE; While the Planning Department attempts 
to ensure this list is complete and accurate, Ihe Planning 
Department and City of Vancouver, nor their employees warrant 

tent that the information is accurate or complete, The 
WVmz^isiL 

- • r > 

I JN.'il ?4'T if-3 IK r.atSBSbi 

I . 

m 
Figure 1.3 C 
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1.2 OPPORTUNITY STATEMENT 

Interactive site for Users to participate with Municipality over the WWW-

Interactive Municipal Functions 

• Search Engine for the WWW municipal site 
• Online Service Rating of city services 
• Block parents sign-up, listings 
• Parking compound registry listings 
• Municipal policy forum 
• Online voting off issues 

FIGURE'S 1.4 A,B,C- INTERACTIVE 

INFORMATION AVAILABLE ON A 

MUNICIPAL WWW SITE. 

(A-B- WWW.CITY.VANCOUVER.BC.CA) 

(C- WWW.CITY.TORONTO.ON.CA) 

| Netscape; City of Uoncouuer UJeDsite Search f 
Bank Forward J Reload | triages j Open J Print | Find | Stop 

i: rrtlp V / v v w crty v. :» A-Moure* j / re a t u r e _d / 
H| 

OTY OF VANCOUVER 

Search the Webs i te Using Keywords 

Enter keywords \ 
through; 

O Entire 
minutes; 
:•> Council agpndac, report* and minutes; 
O P«A Bum d • yfti iilas, report! and noinul 

to search 

EXCEPT Council and Part Board agpndos, reports and 

for | 40 instances to be found In the | Complete File 

( Find It! ] ( deor ] 

For example, if you want information about building inspections. 
type those words in the box. Click on Ihe Find If! button ta gel an 

Click on the Qmrbutton if you change yaur mind and want to 
look far something else. 

Search Help 

usnMMm mnnEm 

E 
Figure 1.4 A 
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i Netscape: Uancouuer Bonn) uf Parks and Recreation ! 
Buck |Forvwd| Horn* | Rtlotd j kff},f | Op*n | Print | Ffaj | 

Location: |http:/Ain#v.eity ,v»ncouv»r Jx.c»/p»rW/ir>d*x.htm] 

CiTY OF VANCOUVa 

Vancouver Board of Parks and 
Recreation 

?1TW fitsirh A vuriuif 
Vancouver, B C. 

VnGlZ4 
Phone: («H) 257-8400 I Fax: (604) 257-8427 

News Releases 

• Bloedel Conservatory Invites You To A Free Admission 
Day on February 14th 

• At Its Ma*tin%of Fflr- .i';y A 1097, the Vancouver Park 

Baud 
• What's Happeningat Ihe Fraserview Golf Course 
• At [t's Meeting of [an-jary 27th, 1937, The Vancouver Park 

r-.-o.vd.. . 

Park Board Meetings 

The elected board of Parks commissioners meets on 
scheduled Monday nights al ?:QC PM at 2099 Beach 
Avenue. These are public meetings. 

o Nert regular Board meeting March 10,1997 
0 V i e w m e l W M w t j f l g l ^ ^ u i e . A y D d u ^ 

B o l d Report* 
: Vi«w th« IWf. MwBringr^bwduIe.Agcndatand 

Fg j | ) 78»,M0K(<t914byW.. 

To speak to the Board about a 
a delegation.  

Figure 1.4 B 
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j Netscape: Citu of Toronto Referendum Instructions ! 

I:|M ;j/3wrd/r*ffr.fo htm 

REFFRFNDJM 

It 's Your Democratic Right 

Vote by March 3 in the Megact ty Referendum 

The City of Toronto is holding an official referendum lo ask your opinion on the 
Ontario Government's proposal lo eliminate the City of Toronto and all other existing 

:ie£ in Metro Toronto by amalgamating them into a megacity. 

As a result of recent changes in Ihe Municipal Elections Acl 1996, this referendum will 
be in the form of a mail-in ballot. 

W h o 

Gett ing your i l l o l 

How lo vole 

How lo relum your ballot 

If you do not receive your ballot packa geby February 19 

ILys 

Revision Off,.* si Toronto Ci_Iy_Ha.ll 

Ward Revision Centres 

More Informo lion 

Who Can Vote 

You are qualified to vote if you are; 

• 18 years of age or older on March 3,1997; and 

• a Canadian citizen on or before March 3,1997; and 

• a resident of Ihe City of Toronto on March 3,1997; OR 

a landowner or tenant in Ihe City, or the husband or wifr 
tenant in the City between Ianuarv2 and March 3.1997. 

rj-7?il E99TO"*,„1M^ . 

Figure 1.4 C 
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1 PROTECT INTRODUCTION 

Plann ing a n d D e v e l o p m e n t 

• Building Inspection requests 
• Assessment of proper ty s ign-up form 
• Development Applicat ion Forum 

There are many W W W municipal sites 
already in existence that p rovide the brochure 
type of information. This one-way information 
exchange, from municipali ty to ci t izen/user, 
does provide utility to the municipali ty by 
providing information in a cheaper and more 
flexible format (as opposed to print). But the 
remaining largest un t apped cost-saving 
potential of the W W W is its potential 
interactiveness wi th users as indicated by the 
sampling of the possibilities above. This will be 
further discussed in 6.12, Use Informational 

FIGURE'S 1.5 A,B/C- INTERACTIVE 

PLANNING INFORMATION AVAILABLE ON 

A MUNICIPAL W W W SITE. 

(A- WWW.CITY.VANCOUVER.BC.CA) 

(B- WWW.CITY.TORONTO.ON.CA) 

Exchange Tools. 
mie : Applications and Fees 

f-Ll Fut * * d 

l l l l t tw : JMtp://wvv cttvj.vjft6auv*rb«ej/comrn!vM/Psryl^sppf«-/j(fi2 ht 

Secondary Suite Program 
Department of Peroita and Licenses 
Cily ol Vancouver 
•163 Heat 12th Avenue 
Vsacourer, B.C. 
VST 1V4 

Dear Sir/Hadan: 

Re 
Property Iddress (Application for Special Inspection -suite) 
Enclosod is tha Ia6 00 foe for init iat ing the "Special Inspection" ( 

building at the abore location in order to determine the upgrading 

requirements (or retaining/installing a auite(3) 

I understand that a team ol three Inspectors will require access to 

entire buildlug aai that I will be notified In writing ol any reaed: 

that u i l l be required to retain or ins ta l l the additional dualling I 

oral further, that If I wish to pursue this Matter, additional pemii 

be required I an also avare that any hesardoua deficiencies ldent: 

during the inspection au3t bs rectified i 

the additional sui te(s) . 

To arrange the inspection appointnent pli 

Hoaa no; or Work 

ether . 

Hani 

(property ovner) 

ansa —mm 
r>?^i l Document: Pw». 

Figure 1.5 A 

. Net .cape: Henlthi) Citij Office Surucij = 
B«k [Forward| Horn* | Btlc*3 | hMBg | Opm | 

LoMtion; jhttp.//wvw citu.toroiito.on.ci/6s«r/ticosurvu.h 

Healthy rem P H M U I huod Profile 
A Quick I tool thy Community Sur rey 

Toronto 

Ferpeople livinginTorotito ; the distinct area within Aietropoliten 
Toronto, net including East York. FiobJcoke, North York, 
SctiborvugiLi or York. 

Healthy City Strrwy 

1. Whatt^gbbouihoodotoyouhwin? 

WM ~Z 3111 
2. m m dedineyoTirnBigbboartwoii.fZt' yvu deline]Kwr 
neighbourhoodac-.ordingtoi/speople, streets, landmarks., etc. 7} 

±0 liJ 
3. What toll that mokuyourneitfihrailwod health?? 

= 1 i - „ .. .. Z l l 
4. What is unhealtliy about your ruajhbouihood? Ham would you 
make your neighbourhood healthier? 

-<i"m^ss>w J s s i r p T ; ; ;.,r:| 
5. What do you feel 
(juality ol lib: in Tut 

e mori important thingp afhacting the 

« l 1 !'-> 

a a „ L 
6. How would you compare the quality at life In your own 
neighbourhood with the real ot Toronto? 

7. Why? 

*»» - . ™» wmm . *—KB 

To help us sort oar information: 

What m the nearest major intersection to your home? 

What ts your postal code? 1 

Ma 

Yw 

Your ajjp; 

May we contact you by e-mail? 

1 

Ma 

Yw 

le : J Female Q 

O N o O 

[ SUBMIT FORM ] RESET FORM j 

Thank you far letting its know about youi HualltryCihH 

For more information on the Toronto Healthy City Office, please visit the 
Toronto Healthy City Office pages, or contact us at: 
The Healthy City Office 
20 Dundas Street West 
Suite 1036, Box 22 
Toronto, Ontario 
M5G2C2 

at 

Telephone; (416) 3S2-C09S 
FAX:(416)3Q2-0Oa() 
TDD/TTY;<«6)3«7354 

E-mail us al h^y^i i ty.-jprcsnloxi 

Home 1 Council 1 Wanii 1 Economic Uevekipmenl I OtyBuMneaa I Service* 

BSS-
Figure 1.5 B 
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1.3 STUDY STATEMENT 

1.3 STUDY STATEMENT 

The effectiveness of the WWW as a planning and municipal tool will largely be 
determined by the interface design of the tool. WWW Interface Design Guidelines are 
provided addressing the effectiveness and usability of the WWW interface. 

This MDP provides WWW Interface Design Guidelines for planning and municipal 
WWW initiatives. These guidelines have to be considered in order to design an effective 
WWW tool for planning. This requires that Human-Computer Interaction (HCI) aspects of 
designing a WWW site be thoroughly considered. The forthcoming HCI discussion is a broad 
based examination of many HCI factors that impact the usability of the human-computer 
interface, factors which affect the effectiveness of this medium as a tool. The HCI discussion 
provides the foundation from which the WWW Interface Design Guidelines are based. 

The research structure of this MDP is that of a Case Study. The Case Study refers to a 
"bounded context in which one is studying events, processes, and outcomes" in a chosen 
setting (Miles and Huberman, 1984, 28). Since this MDP focuses on the WWW setting, the 
"bounded context" of the study is that of the WWW of the Internet- specifically that of the 
World Wide Web Browser's information space interface, see Figure 1.6. 

By understanding complex 
HCI issues, the design and 
architecture of a WWW site for 
municipal and planning purposes can 
be more effectively designed as a tool 
that saves resources, rather than 
draining them. 

INFORMATION SPACE 
ON NETSCAPE'S 
WWW BROWSER 

FIGURE 1.6- HUMAN-COMPUTER INTERFACE 

OF A WWW BROWSER 

Loc*tlon: |httf>://ito<JI tird.ci/ 

fT ' -U 1 Ctairr>Wit:Dcrrt. 
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1 PROJECT INTRODUCTION 

1.4 PROJECT GOAL AND OUTLINE 

The project goal is to determine whether WWW Interface Design Guidelines can 
guarantee a usable WWW interface. A usability assessment of a current municipal WWW 
site is undertaken utilizing the WWW Interface Design Guidelines as indicators, while also 
drawing upon the key informant interviews for pragmatic context. 

The WWW Interface Design Guidelines are based upon an amalgamation of relevant 
interface design issues derived from the literature review. These are presented and applied to 
the case study municipal WWW site. The analysis of the City of Vancouver (COV) WWW site 
(www.city.vancouver.bc.ca) assesses the effectiveness of the COV's decentralized design and 
management approach in maintaining its WWW site. The assessment outlines important 
organizational and usability considerations within the implementation of the WWW Interface 
Design Guidelines. These findings provide planning professionals with an understanding of 
the complex issues of WWW design within a municipal context. 

1.4.1. OUTLINE OF PROJECT 

The Chapter outline for the MDP is as follows-

• Methodology, Chapter Two. 
• Human-Computer Interaction Literature Review, Chapter Three. 
• Key Informant Interview Analysis, Chapter Four. 
• The Flexible WWW Medium, Chapter Five. 
• The WWW Interface Design Guidelines, Chapter Six. 
• Conclusions- WWW Usability for Municipalities, Chapter Seven. 
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2 METHODOLOGY 

2.1 APPROACH 

The researcher discusses three areas: (1) HCI issues and concerns of designing an 
effective WWW interface; (2) the key pragmatic realities of typical planning offices and the 
municipalities they operate within; and (3) how these driving forces shape the overall design 
and architecture of an Internet WWW site. Specifically, the researcher seeks this information 
through identifying the major discussants on HCI in the literature. Key informant interviews 
were also utilized. The approach for the interviews was based on Crabtree and Miller's 
(1992, 74) methodology- 'The researcher did not start with a hypothesis to test, but rather 
attempted to discover a group's culture, or shared sense of reality through (a) observation-
what people actually do, as well as examination of artifacts of any sort, (b) discussion- what 
people actually say they think, believe, or do, and why, and (c) reflection- what the 
ethnographer infers or interprets." A usability analysis of a WWW site and a Heuristic 
Evaluation are also provided to reinforce the WWW Interface Design Guidelines. The WWW 
site analysis also serves the purpose to assess whether the provision of interface design 
guidelines can, in and of themselves, ensure consistency and usability within a WWW 
interface. 

2.2 DATA COLLECTION TECHNIQUES AND SCOPE OF RESEARCH 

The researcher collects information surrounding these approaches through literature 
reviews, key informant interviews, a Heuristic Evaluation of a municipal WWW site, as well 
as a WWW Internet site usability analysis. The researcher limits the key informant interviews 
to planners and computer services support staff within municipalities to acquire and limit 
data to the pragmatic challenges and concerns of implementing the WWW as an effective and 
efficient tool in the municipal context. 

The assumption of the MDP is that the WWW has value and that citizens would utilize 
a municipal WWW site. As such, citizens were not interviewed to determine their views of 
the WWW- is it a useful tool that they would use regularly? 

2.2.1 LITERATURE REVIEW 

A Literature Review was selected as the primary tool of data collection on HCI and is 
modeled after Neuman's (1997, 95-101) methodology noted below. The researcher also 
attended the CHI 96 (Conference on Human Factors in Computing Systems) International 
Conference in Vancouver in April, 1996. This provided much of the background and 
direction for the review on Human-Computer Interaction. The review provided information 
to critically assess the HCI issues and concerns that affect the usability of the WWW as a tool 
for planning purposes. 
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2 METHODOLOGY 

Neuman (1997, 101-102) notes that literature reviews show the reviewer's familiarity 
with a body of knowledge; show the path prior research has taken and how a current project 
is linked to it; and can show how to integrate and summarize the current knowledge in a 
topic area, often stimulating new ideas and insights. The literary review methodology 
followed the these five steps-

1. Define and Refine Topic 
2. Design a Search 
3. Locate Research Reports 
4. Organize the Notes 
5. Write the Review 

1. Define and Refine Literature Review Topics 

The researcher defined the parameters of the literature review at the beginning of the 
search to include articles about HCI issues: namely participatory design, metaphors, 
graphical user interfaces, icons, usability, design issues, implementation concerns, and lastly, 
cognition. Many HCI articles referenced usability, yet since this term's meaning is quite 
broad- many usability articles were not relevant to the level and scope of the research within 
this MDP. 

2. Design a Search 

The design of the literature review required that the scope of the survey be determined 
by deciding which information sources to search, and which materials to include. The 
following locations were chosen based on the type and amount of material-

• MacKimmie Library, The University of Calgary 
• Faculty of Environmental Design Resource Center, The University of Calgary 
• University of British Columbia Library, Main Stacks 
• Education Library, University of British Columbia 
• Math Library, University of British Columbia 
• Sedgewick Library, University of British Columbia 
• Walter C. Koerner Library, University of British Columbia 
• Conference Proceedings and associated literature from CHI '96 
• Bennett Library, Simon Fraser University 

Materials for this MDP were sourced from scholarly books, scholarly journals, 
dissertations and theses', government documents, presented and unpublished papers, 
alternative journals, industry publications and conference papers, as well as Internet 
publications sourced from the Internet. 

The literature review focusing on HCI is very current, taking many of the findings 
from the CHI '96 conference proceedings and its related discussants. The literature review 
ended in July, 1996 in order to prepare the MDP. 
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2.2 DATA Cm IFCTTON TECHNIQUES AND SCOPF OF RESEARCH 

3. Locate Research Reports 

The researcher used the University of Calgary (CLAVIS), the University of British 
Columbia (UBCLIB), and Simon Fraser University (SFULIB) library computer databases' for 
locating research data. 

4. Organize the Notes 

Articles that were considered relevant based on the above steps were signed out of the 
libraries, or photocopied if possible. They were previewed for relevance. Relevant sections 
were bookmarked or copies highlighted, and notes inputted in the researcher's computer 
using Microsoft Word 5.1 to aid in the editing process. 

5. Writing the Review 

The researcher read the articles, and the most important ideas were identified. These 
ideas were either stated as being important, either in the abstracts or introductions, or similar 
concepts re-stated as the author(s) developed a particular theme to the article. 

2.2.2 KEY INFORMANT INTERVIEWS 

These interviews seek information on the following topics-

• current computing systems 
• political acceptance of the WWW as a viable tool 
• usability knowledge of WWW sites 
• the perceived importance of HCI concerns to the development of WWW 

municipal sites 
• the integration of the WWW into the planning/ municipal process 
• departmental/municipal constraints 
• management style of a municipal WWW site 

Since the subject matter is quite broad and diverse, and very qualitative, the Key 
Informant Interview technique is most appropriate. This is since this technique is 
preeminently suited for gathering qualitative and descriptive data that are too time 
consuming to attain using other techniques, like that of questionnaire surveys. 

The key informant interview technique was also chosen as it utilizes face-to-face 
contact, and this type of contact is one way to maximize trust and thus gain access to 
personal opinions and key facts (Fielding and Fielding, 1986, 50). Trust building was 
important, especially in the planning departments. New technology is usually treated quite 
critically by stakeholders within organizations until they become comfortable with the 
technology. The key informants provided the most reliable source of information for these 
types of stakeholder concerns. 
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2 METHODOLOGY 

Crabtree and Miller (1992, 75) note that the key informant needs to be thoroughly 
enculturated and currently active within his of her own culture in order to represent that 
culture accurately to the researcher. Thus, the participants selected for interviews were 
planners within municipal planning departments, as well as computer systems support 
personnel within the computer departments of municipalities. Participants were selected by 
discussing with planning departments' managers the MDP's subject matter. The managers 
then selected a planner who would be best suited for discussing the subject matter. This 
sample is not sought to provide a representative few that can be generalized to all persons or 
all situations, but rather a selection of specialized knowledge which provides a useful 
overview of the broad dynamics of approaching a pragmatic profession with a tool that has 
yet to prove itself. "The selection of key informants represents non probability information-
rich sampling. The selection attempts to yield a small number of informants who provide 
representative pictures of aspects of information or knowledge distributed within the study 
population (Crabtree and Miller, 1992, 78)." In one case the researcher was led to the 
Communications Advisor of the municipality who was responsible for their WWW presence. 

Confidentiality was important. Each of the participants agreed that their words could 
be used without disclosure as to the source. Any reference to such material would then only 
be cited generalizations. 

1. Interview Preparation 

In July, 1996, the researcher prepared an Informed Consent Letter, which had the 
consent of the Faculty of Environmental Design Ethics Committee. A summary of the 
research was included with the Informed Consent Letter and faxed to potential interviewee's. 
See Appendix 2, page 115, for a copy of the Informed Consent Letter. 

The key informant interview style was a hybrid between Michael Patton's (1982,162-
165) description of the Standardized, Open-Ended Interview and that of the Informal, 
Conversational Interview. The former's strengths include the minimization of the variation of 
questions posed to the interviewees, thus reducing the bias that comes from having different 
interviews for different people. Because the researcher had limited time with each of the 
interviewees, the Standardized, Open-Ended Interview approach was deemed most 
appropriate. However, realizing that each municipality could be different, based on resources 
and political considerations, Patton's (1982,162-165) Informal, Conversational Interview 
approach was also integrated within the standardized approach. The strength of this hybrid 
approach is that it allowed the researcher to be highly responsive to individual differences 
and situational changes while targeting key areas of research. The researcher prepared an 
Interview Guide that included a list of questions and topics that acted as a checklist the 
researcher deemed important to consider. Thus, the Interview Guide ensured that basically 
the same topics were asked (Patton, 1982, 163) of the interviewees given time constraints (half 
hour to forty five minutes of scheduled interview time). 
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2.2 DATA COLI FCTION TFCHNTOUFS AND SCOPF OF RFSRARCH 

The hybrid between the two interview styles can be noted in the types of questions 
that were asked: they were specific enough in terms of direction, yet it left the response style 
and amount to be determined by each interviewee. This later point addressed the potential 
differing situational circumstances that may be embedded within each of the Interview 
Guidelines. It was left up to the interviewee whether they wished to pursue that topic. In 
certain situations, elaborative questions relating to the Interview Guideline topic were asked 
to explore deeper the situational background of particular topics. 

2. Key Informant Selection 

A total of ten interviews were undertaken with planners from various municipalities, 
three interviews were conducted with computer systems staff from three municipalities, and 
one with a communications advisor of a municipality, for a total of fourteen interviews. The 
knowledge or perspective that the researcher is seeking- specifically the integration of the 
WWW as a tool into the planning process- is not equally distributed within a "random" 
sampling study group within a given population (Crabtree and Miller, 1992, 78). Therefore, 
not only planners were interviewed- other key informants were also interviewed from the 
computing services departments of three municipalities. 

These additional interviews provided an opportunity to compare and contrast the 
findings made by the planning departments' key informants. The contrasting element of the 
interviews was a critical aspect as it allowed a deeper investigation of the internal 
organizational challenges that face municipalities, and whether these challenges are 
recognized inter-departmentally. Miles and Huberman (1984, 217) note that the researcher 
should consider how many times a theme or issue comes up when drawing conclusions to 
key informant data. Interviewing key informants from departments with different mandates 
and job responsibilities (planning vs. information systems) provides a strong verification of 
issues of mentioned by both key informant pools. 

Crabtree and Miller (1992, 78) note- "Key informants are not selected randomly. 
Random sampling, as one type of probability sampling, assumes that the characteristic under 
study is represented equally in a study group." As such, the municipalities were approached 
by the researcher via phone. In the case of the planning key informants, the researcher 
phoned the planning department and asked for the departmental manager. The MDP topic 
was then described over the phone to the manager. The researcher then asked for a name 
within the department that would best be suited for an interview given the MDP topic. In 
four cases, the departmental manager was the interviewee, and in the other six cases, the 
researcher was directed to another person within the department that was felt to have the 
best knowledge on the research topic. In many cases, it was the most computer literate 
person within the department. These persons were then faxed an information sheet on the 
research topic, as well as a Process of Informed Consent letter. 
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2 METHODOLOGY 

The same process was utilized in approaching the information systems departments. 
Names were forwarded by the planners of the respective municipalities on whom to speak to 
within the information systems departments. It should be noted that two of the 
municipalities interviewed, White Rock and Whistler, had small municipal offices. The 
information gained from the planners interviewed was deemed adequate in terms of gaining 
an accurate account of the internal organizational challenges they face. In these two cases, an 
interview with an information systems person was not pursued (leaving a possible eight 
information systems employees to be interviewed). In the case of West Vancouver and Delta, 
the planners interviewed were very aware of the information systems challenges within that 
municipality and an interview with an information systems person was not pursued (leaving 
a possible six information systems employees to be interviewed). Coquitlam, New 
Westminster, and North Vancouver City information systems interviews were not pursued 
due to time and budgetary constraints. Thus, three of six remaining municipalities did have 
an information system's employee interviewed. 

Below is the listing of those municipalities interviewed, grouped by the key 
informants' departments. 

Planners from the following municipalities were interviewed-

• The City of Coquitlam 
• The City of Delta 
• The City of Richmond 
• The City of Surrey 
• The City of New Westminster 
• The City of North Vancouver 
• The District of North Vancouver 
• The City of West Vancouver 

The City of White Rock 
• The Town of Whistler 

Information Systems staff from the following municipalities were interviewed-

• The City of Surrey 
• The City of Richmond 
• The District of North Vancouver 

A Communication staff member from the following municipality was interviewed-

• The City of Vancouver 
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2.2 DATA COLLECTION TFCHNTOUFS AND SCOPF OF RFSFARCH 

3. Interview Questions 

The researcher followed Crabtree and Miller's (1992, 81-84) suggestions in the 

structuring of the questions to gain the most amount of information from the participants-

Descriptive: General descriptive questions were asked to explore the setting and learn 

about the organization and the participant. 

Structural: Structural questions were asked to explore how specific activities are 
done, and if the description varies with the actual activity. 

Contrast: Contrast questions were asked to build on the analysis that has been 
verified by a structural question. 

The Interview Guide served to guide the conversation rather than determine it. 
Questions were initially developed by reviewing the MDP's Opportunity Statement (page 1) 
in context of the MDP's Study Statement (page 9). After an initial set of questions were 
developed, they were reviewed and edited by analyzing them based on Crabtree and Miller's 
above typology. Changes were made to ensure all three types were present. The Interview 
Guide approach allowed the informants the freedom to discuss topic areas in any order, and 
ensured that all the topics areas were covered. Written notes were kept during the 
interviews, and then the researcher de-briefed and consolidated the conversation shortly 
thereafter to audio tape. 

4. Analysis of Key Informant Interview Data 

The researcher utilized the "Editing Analysis Style" of Miles and Huberman (1984, 22) 
to analyze and synthesize the interview data. This approach is a simple method which 
searches for meaningful themes of discussion from the interview. The editing process 
included cutting and pasting to rearrange the information so that the themes become 
apparent through repetition. The interview data was entered into a personal computer using 
Microsoft Word 5.1 to aid in the editing process. 
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2 METHODOLOGY 

The analysis of the interview data proceeded through three steps (Miles and 
Huberman, 1984, 22)- Data collection and reduction, displaying the data, and drawing 
conclusions and verification. 

Data Collection and Reduction 

The interview data was transferred as a straight narrative text. The data was reduced 
by determining the major themes related to the Interview Guide. Specifically, the qualitative 
researcher analyzes data by organizing it into categories on the basis of themes, concepts, or 
similar features. The researcher develops new concepts, formulates conceptual definitions, 
and examines the relationships among concepts. Qualitative researchers conceptualize or 
form concepts as they read through and ask critical questions of data (e.g. field notes, 
historical documents, and secondary sources). 

Displaying the Data 

The main strength of Key Informant Interviews is that it allows for a qualitative 
perspective on subject matter that is not quantitative. The focus of this endeavor was to 
determine why interviewees commented on topics the way they do. This approach allowed 
for the pragmatics of the situation and environment that the interviewees exist in to be 
understood more fully. 

Drawing Conclusions and Verification 

McGrath, Martin, and Kulka (1982, 69) state that the intent of qualitative analysis is to 
organize a large quantity of specific detail into a coherent picture, forming interlocking 
conclusions. Miles and Huberman (1984, 217) suggested the following tactics to draw 
conclusions: note how many times a theme or issue comes up, noting irregular patterns or 
opposing themes, and clustering issues together to form concepts. Miles and Huberman 
(1984, 217) also state that "these tactics are essential to avoid research biases because there is a 
near-library of research evidence to show that researchers habitually tend to overweigh facts 
they believe in, forget data not going in the direction of reasoning and see confirming 
instances more easily." 

Miles and Huberman (1984, 22) state that conclusions must be 'verified' and that the 
process of verification may be as "brief as a second thought [or as] lengthy as an argument 
among colleagues." Verification was tested by cross-referencing issues from similar 
interviewee's within the same profession with one another. See Section 2.3.1 and 2.3.2 (page 
20) for a detailed explanation on how the data collected was verified. 
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2.2 DATA COLLECTION TECHNIQUES AND SCOPE OF RESEARCH 

2.2.3 HEURISTIC EVALUATION 

A one hour Heuristic Evaluation of a WWW site was undertaken to validate the 
WWW Interface Design Guidelines that had been derived from the Literature Review and the 
Key Informants Interviews. As well, the Heuristic Evaluation provided additional insights to 
the researcher that proved valuable in the analysis of the WWW municipal site found in 
Chapter Six. 

The Heuristic Evaluation followed the methodology suggested by Jakob Nielson and 
Robert Mack (1994, 25-62) by inviting the participation of usability specialists in the analysis 
of a WWW interface. The specialists are asked to list the various problems of an interface in a 
think aloud co-discovering format. As this is occurring, the researcher and an assistant 
recorded notes listing the comments made by the specialists. After the WWW site was 
evaluated, a short de-briefing followed noting the common themes and concerns that 
recurred throughout the Heuristic Evaluation. 

A sampling of some interface heuristics derived by Nielson (Nielson and Mack, 1994, 
25-62) and verified by the participants are the following-

1) Match between system and real world- Speak the users' language 
2) Minimize the users' memory load- Recognition rather than recall and aesthetic 

and minimalist design 
3) Consistency 
4) Feedback 
5) Clearly marked Homepage exits 
6) Flexibility and efficiency of use- use shortcuts 
7) Prevent errors in Navigation 

As Baecker et al. (1995, 82) notes, a Heuristic Evaluation focuses the attention of the 
specialist on those problems within an interface that are often sources of usability concerns. 

The specialists invited were Graduate and Doctoral candidates from the University of 
Calgary Faculty of Computer Science, as well as from the University of Calgary Psychology 
Department's Ergonomics Laboratory. 

The WWW municipal site selected was the City of New York. This site was selected as 
it was a large and complex municipal site with various interface elements present within the 
WWW information space that could have an impact on the usability of the WWW site. 
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2 METHODOLOGY 

2.2.4 WWW INTERNET SITE USABILITY ANALYSIS 

The municipal W W W site that was selected for the Usability Analysis was the City of 
Vancouver (www.city.vancouver.bc.ca). This site was selected as it was a well developed 
municipal W W W site, and was close in terms of all other key informant municipalities being 
interviewed. The City of Vancouver key informant interview also aided in unders tand ing the 
challenges that the administrators of this W W W site face. 

2.3 WEAKNESSES AND BIAS IN RESEARCH 

The key informant interview data was analyzed wi th continual awareness of reliability, 
validity, and researcher bias due to McGrath, Martin, and Kulka's (1982, 25) comment that 
"empirical results are unlikely to change, while the interpretation of the results is subject to 
researcher bias." 

2.3.1 RELIABILITY 

Often interview research is criticized by the subjective nature of the data , and as such 
is either invalid or unreliable (Crabtree and Miller, 1992, 226-227). Fielding and Fielding 
(1986, 51-52) suggest that checking links between concepts wi th data confirming the concepts 
is one approach to validate the data. Reliability was tested by cross-referencing issues from 
similar interviewee's wi thin the same profession with one another. Miles and Huberman ' s 
(1984, 22) process of verification (as discussed on page 9) was utilized as the approach to 
validate the data for reliability. All data was found to be reliable as the cross-referencing links 
were found to be consistent among the key informants interviewed. Another method utilized 
for reliability was to ensure that the notes m a d e of the interview were transcribed both 
literally and contextually into the computer. Follow-up calls were m a d e to ensure correct 
interpretation of the notes should a question of accuracy in unders tand ing appear. 

2.3.2 VALIDITY 

The confidence placed in the researcher's analysis of the data accurately representing 
the real wor ld is k n o w n as validity. In the pure sciences "replication is a vital part of the test 
of generalizability." (Fielding and Fielding, 1986, 42). But the intent of this research 
methodology was not necessarily to ensure that the findings of this research could be 
replicable. The intent of this methodology is to provide data collected by the key informants 
and literature review that is accurate, and not necessarily generalizable to all situations. The 
important aspect of this s tudy is that each addit ional piece of evidence is consistent with 
other observations. Validity in this work is that observations are not being contradicted or 
proved wrong in practice. Thus , the results of this MDP are valid since the results are 
consistent with the observations collected. 
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2.3 WEAKNESSES AND BIAS IN RESEARCH 

2.3.3 RESEARCHER EFFECTS 

There are a number of simple safeguards that were utilized in the attempts to avoid 
researcher biases and the 'inventing' of themes. The researcher encouraged participants to 
discuss various communication and planning issues so that the participants were not 
confusing the frequency of an event with the impact of the event. And from Miles and 
Huberman's (1984, 25) work-

• The researcher reviewed the MDP topic at the start of the interview so that the 
participant knew why, what, and how the information would be collected and 
used, 

• and, information that the researcher knew on the topic was not revealed so that 
the interview would focus on what the participant knew. 

2.3.4 LIMITATIONS IN THE SCOPE OF RESEARCH 

As the assumption of the MDP is that the WWW has value and that citizens would 
utilize a municipal WWW site, citizens were not interviewed. This limits the research in 
terms of suggested content provision (or interactiveness components) that citizens (the main 
users of the site) may find useful. Ideally, based on WWW Interface Design Guideline Two: 
Utilize Participatory Design- municipal and planning WWW designers would utilize 
participating citizens/users within the design of their WWW site and gain valuable insights 
into user-oriented content, navigation and WWW site layout, as well as potential interactive 
components. 

It is also assumed that the major user population is the citizen pool of a local 
municipality. Interviews with citizens to determine their views and objectives that they 
would bring to bear on a WWW municipal task was not pursued. Differences between and 
among different citizen groups can be experienced, thus polling citizens of one city may not 
have been able to provide accurate citizen generalizations necessary for this MDP. However, 
Interface Design Guideline Two- Utilize Participatory Design, does involve the users in the 
process of designing a WWW site. Thus citizen feedback would become available to 
individual WWW designers utilizing this guideline. Designing for a citizen user group 
would be different than designing for an internal municipal "Intranet"- the users of the 
Intranet being another potential user group that was not interviewed. This is due to the 
assumption that a WWW municipal and planning site has intrinsic value for its users, 
whoever the users may be. 
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3 HUMAN COMPUTER INTERACTION LITERATURE REVIEW 

3.1 THE NEED FOR HCI 

The WWW is challenging, in terms of using it as a tool, in that its effectiveness is 
highly contingent on "interface design"- the interface being the visual bridge between the user 
with the WWW homepage via a computer monitor. Discussing the WWW as an effective tool 
for municipalities and planners first requires a thorough investigation into Human-Computer 
Interaction (HCI). This discussion on HCI heavily references Paul Booth's (Booth, 1989) 
detailed work on the subject. If a tool is only as good as its design, then the success of 
executing a user's task via the WWW will be largely determined by the design of the tool, i.e. 
the WWW interface. 

Booth (1989, 2) reports that many factors in designing computer systems contribute to 
user difficulty. Two general examples are that WWW designers do not properly understand 
users and their needs, and secondly, some WWW interface designs require the users to 
remember too much information. 

Shackel (1985) states that the main users of computer systems are no longer just 
computer professionals. They are discretionary users. As a result, the designers are no 
longer the equivalent to the users. "The risk that exists is that the designers may not realize 
just how unique, and therefore unrepresented, they are." Booth (1989, 3) continues that it is a 
common view that there needs to be a set of tools and a methodology to inform computer 
professionals about how users behave at the interface. With the rise of WWW authoring tools 
for creating WWW homepages, the ability for non-computer professionals to design and 
program their own WWW sites has become a reality. Now, not only should computer 
professionals be informed about HCI design issues, but also the relatively amateur WWW site 
designers. 

HCI in the municipal context is very important since it may be the case that not all 
municipalities or regions will be able to afford or retain a computer professional for the 
design of their WWW site. The WWW site may be delegated to the most proficient computer 
user in the department rather than to a computer professional with a HCI background. One 
aspect of this MDP is to consider what design elements are important in the design of a 
usable WWW site in order to develop WWW Interface Design Guidelines that are relevant to 
the planner/designer of the WWW municipal site; someone who may not have access to such 
HCI knowledge and expertise. 

©1997 Gordon Berg page 22 



3.3 DIALOGUE- THE FOUNDATION OF HUM AN-COMPUTER INTERACTION 

3.2 DEFINITION OF HCI 

Booth (1989,17) best summarizes the diverse field of HCI with his definition-

"HCI is the study and theory of interaction between humans and complex technology. 
HCI is concerned with how current input and output technologies affect interaction 
and in what situations these technologies and techniques might be put to best use. It is 
also concerned with modeling the knowledge a user possesses and brings to bear on a 
task. HCI's interests at a task level are in the means by which the user's information 
needs, and a system's information provision, might be matched. In terms of design, 
HCI is the study of the design process, and its overall aim is to engineer a shift from 
system-centered to user-centered design. At an organizational level, the objective for 
HCI research is to suggest both design and implementation techniques that might 
prevent problems such as job deskilling and conflict between groups." 

Booth's definition above indicates the many areas that planners and municipalities 
should consider in terms of HCI issues and concerns regarding the implementation of the 
WWW as a tool. 

3.3 DIALOGUE- THE FOUNDATION OF HUMAN-COMPUTER INTERACTION 

Since HCI is the study of interaction between computers and humans, it is important 
to discuss dialogue'. When two humans speak to one another the interaction is called 
dialogue. This communication is more than exchanging words, it is the process of 
transferring information. The exchange of this information is dependent on the meanings 
that we attach to the words themselves (Booth, 1989, 46; Gray, 1993, 47; Johnson, 1992, 21). 

Meaning can be considered in terms of semantics and pragmatics (Morris, 1946). 
Semantics is referred to the literal meaning of words and sentences, regardless of the context 
of the communication. Pragmatics, however, is the study of meaning considering the context 
and the individuals involved (Gerrig, 1986; American Institute of Graphic Arts, 1981). 

It is important to realize that communication interpretation depends on the context, the 
pragmatics, of the communication. Dialogue infers responding to the communication, 
requiring that the participants map this information onto their present knowledge structures 
(Booth, 1989, 46; Lakoff and Johnson, 1980). For example, a WWW site requires the user to 
respond and make decisions regarding the direction to proceed within the structure of the 
WWW site. 
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3 HUMAN COMPUTER INTERACTION LITERATURE REVIEW 

There are also other important distinctions within human-computer dialogue that are 
relevant, those being the differences between style, structure, and the content of human-
computer interaction. Booth states that what is communicated in a human-computer 
dialogue not only depends on the content of the dialogue, but also on its style and structure. 
This reinforces that the context of messages is important. "Messages are not only delivered in 
isolation, but relate to previous messages (Draper, 1986)." 

Within the current WWW interfaces available for accessing the WWW, the style, 
structure, and content variables of human-computer dialogue interaction is somewhat 
governed by HTML protocol. For instance, WWW designers cannot control the structure or 
style of the WWW browsers, but they can control the style within the "WWW Information 
Space" itself (Figure 1.6, page 9). 

Schiederman (1987) has proposed the following eight considerations as an example of 
certain considerations that need to be addressed in the interface design process-

• Dialogues should be consistent. 
• Systems should allow users to shortcut through some parts of familiar 

dialogue. 
• Dialogues should offer informative feedback. 
• Sequences of dialogues should be organized into logical groups. 
• Systems should offer simple error handling. 
• Systems should allow actions to be reversed. 
• Systems should allow experienced users to feel as though they are in control 

rather than the system. 
• Systems should aim to reduce short-term memory load. In other words, users 

should not be expected to remember too much. 

McMillan and Moran (1985) state the following two relevant guidelines for WWW 
design-

• The designer should consider the user when choosing command names. 
In other words, choosing command names that fit with the other command 
names in the system is not the most important consideration; 

• and, the facility to undo the effects of the last command should be made 
available to the user. 

Design guidelines are always open to interpretation as Booth (1989, 53) notes. 
However, they do serve a useful purpose to illuminate the broad issues that should be 
considered for the interface to be effective in reaching its goals. WWW designers must 
remember that successful communication requires a degree of understanding by the users of 
the WWW site design, this determined in part by the meaning of the symbols and terms used. 
Understanding the dialogue interactions between humans and computer systems is an 
important aspect for WWW designers who wish to design "user friendly" WWW interfaces to 
consider. 
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3.4 USABILITY IN HUM AN-COMPUTER INTERACTION 

The term "usability" has been the subject of many discussions in HCI literature. Booth 
(1989, 104) reinforces that even with the increases in knowledge regarding HCI issues, "...we 
are just as capable of producing an unusable product or system as we have always have 
been." In order for a WWW tool to be effective, it has to be 'usable'. 

3.4.1 DEFINITION OF USABILITY 

Eason (c.f Booth, 1989,109) summarizes usability by suggesting that a major indicator 
of usability is whether or not a system or facility is used- it is the user's act of choice which is 
the essence of usability, which suggests that the crucial measure of usability is the pattern of 
the user's responses to options and the way these responses build into a learning or 
non-learning strategy. 

A more operational notion of usability as proposed by the International Standards 
Organization (ISO) is that the usability of a product is the degree to which specific users can 
achieve specific goals within a particular environment, effectively, efficiently, comfortably, and 
in an acceptable manner (Booth, 1989, 110). 

Shackel's (1986) approach to usability is via specified and measurable operational 
criteria defined on page 16. Shackel notes that the terms should be given numerical values 
when the usability goals are set during the design stage. According to Shackel, for a system 
to be "usable", the following requirements must be achieved- Effectiveness, Learnability, 
Flexibility, and Attitude. 

Effectiveness 

at better than some required level of performance (e.g., in terms of speed and errors), 
by some required percentage of the specified target range of users, within some 
required proportion of the range of usage environments. 

Learnability 

within some specified time from installation and start of user training, based upon 
some specified amount of training and user support, and within some specified re-
learning time each time for intermittent users. 

Flexibility 

allowing adaptations to some specified percentage variation in tasks and/or 
environments beyond those first specified. 
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Attitude 

within acceptable levels of human cost in terms of tiredness, discomfort, frustration 
and personal effort. 

Usability is a rather vague concept, and Shackel has attempted to provide a firm 
foundation from which to measure usability. It is difficult to measure flexibility- since it is 
difficult to specify, communicate, and test in a system's development cycle. More 
importantly, according to Booth (1989,111-112), is that Shackel fails to explicitly consider 
"usefulness." Booth states that a useful system helps users achieve their goals. The system 
may meet all the requirements cited above for being a usable system, however, if the 
functions of the system do not match those of the user's goals, than the system will not be 
used. Although the system may be usable, it may not be useful. 

This leads Booth (1989, 112) to reconsider and revamp Shackel's definition to include 
usefulness, and to drop the criterion of flexibility. Thus, Booth's amended set of criteria for 
usability are the following-

• Usefulness 
• Effectiveness (or ease of use) 
• Learnability 
• Attitude (or likability) 

3.4.2 PRINCIPLES OF USABILITY 

There are four general principles of usability discussed in the literature. These are as 

follows and form the main aspects of participatory design-

Early Focus on Users 

Designers should have direct contact with intended or actual users- via interviews, 
observations, and surveys. The aim is to understand users' cognitive, behavioral, 
attitudinal, and anthropocentric characteristics. 

Early and Continual User Testing 

Presently, the only feasible approach to successful design is an empirical one, requiring 
observation and measurement of user behavior, careful evaluation of feedback, 
insightful solutions to existing problems, and strong motivation to make design 
changes. Start by testing early to ensure that the design is user-oriented. 
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Iterative Design 

A system under development must be modified based upon the results of behavioral 
tests of functions, user interface, help systems, documentation, and training 
approaches. This process of implementation, testing, feedback, evaluation, and change 
must be repeated to improve the system. 

Integrated Design 

All aspects of usability (e.g. user interface, help system, training plans, documentation) 
should evolve in parallel, rather than be defined sequentially, and should be under one 
management. 

(Gould, Boies, and Lewis, 1991, 75) 

As municipalities and planners try to integrate the WWW into municipal processes, 
usability issues will become the most important facet with which WWW designers will need 
to focus on. Usability is not determined by just one or two constituents, but is influenced by 
a number of factors. Booth (1989, 106) states explicitly that these factors do not simply and 
directly affect usability, but interact with one another in sometimes complex ways. Eason 
(1984) has suggested a series of concepts that offer insights into the complicated relationships 
found within HCI and usability. These can be found in Appendix 3, page 117. 

Eason's concepts suggest that the usability of a system not only depends on the nature 
of the user, but also on the characteristics of the task and system (Booth 1989,108). The 
overall implications of this is that WWW interface designs have to balance the complex 
variables of the user, the system, and the task to successfully create usable WWW sites. 
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3.5 USER NEEDS ANALYSIS AND USABILITY TESTING 

Booth (1989,113) states that a User's Needs Analysis has stages that need to be 

considered in the development of an interface-

User Characteristics: There must be an understanding of who the users are, 
together with an appreciation as to their characteristics. 

Task Analysis: There needs to be an understanding about the user's goals 
and activities, as well as the tools they use and the 
environment within which they work. 

Situational Analysis: There needs to be an appreciation of the situations that 
commonly arise as part of the user's normal activities. 

Booth notes that even following such a design and implementation methodology, there 
will in all likelihood be usability problems still inherent with the system (Booth, 1989,117). 
As Booth (1989,117) states - "...it is rarely possible to anticipate every problem or pitfall." This 
shows that testing the interface design after it is developed is a valuable segment in the 
development process of a usable interface before it is released to the WWW. 

Damodaren (1983) and Eason (1985) discuss about incorporating "...the user into the 
process of how usability goals are set, and not just how a system is measured against these 
goals." Damodaren and Eason discuss involving the user in the process of how usability 
goals are set, incorporating users into the systems design process. The integration of users in 
this, as well as other aspects of the design and testing of the interface (icon recognition, site 
architecture etc.), has become known generally as participatory design. 

Usability testing attempts to identify areas that have been designed poorly through the 
utilization of what Booth (1989,117-118) describes as Task Scenarios and Usability Defects. In 
a Task Scenario, a certain specific task is stated, and given the tools in the interface and the 
systems' design, a user tries to complete the task. Usability Defects are anything that 
prevents the user from completing a target task with reasonable effort and within a 
reasonable amount of time. Although these usability testing concepts serve to highlight areas 
that are of concern on a micro-level of system design and implementation, Booth (1989,118-
119) notes that solely focusing on these types of tools may miss the larger macro-picture of 
whether the system would actually be used. 
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As the above discussion on usability indicates, the definition of usability is difficult to 

define, measure, engineer, and test. However, it still remains a product attribute that can be 

improved, provided that there is a commitment to certain design activities. Booth (1989,129) 

notes that the following attributes of usability should be present in the design of a system-

Objectives: management backing and clear objectives to produce a usable product; 

Planning: making plans and time to address usability issues and apply human factors 
techniques and tools; 

Techniques: apply the relevant human factors tools and techniques (on a cost/benefit 
basis) at the right time in the development process; 

Interest: continually strive to put yourself in the user's position, understand the user's 
needs and involve representative users in design, review, and testing; 

Care: reflect concern for usability in all aspects of the product, and to take care to fix 
important usability problems that are discovered; 

Specialists: to make use of specialist human factors help. 

One way to balance these complex variables within interactive systems, such as WWW 
pages, is to utilize iterative design and continual evaluation (continual redesigning of the 
product until a satisfactory usability rating is achieved). This can be achieved through 
participatory design and usability testing based on the Gould, Boies, and Lewis citation, page 
27. 
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3.6 MENTAL MODELS 

The user's mind, and how it forms mental models of situations to lower its cognitive 
load so that it is able to address other stimuli, affects how the user approach computing 
systems. It is important to understand why a user develops and refines mental models of 
computing systems so that WWW designers can effectively address and utilize the natural 
mappings and models that users employ. 

Mental models are basically an explanation of how persons interact with computer 
systems (Booth, 1989, 71). As persons interact with computer systems, they generally form 
mental models of the system. This is commonly accepted in the HCI literature. Norman 
(1983) phrases it this way-

"In interacting with the environment, with others, and with the artifacts of technology, 
people form internal, mental models of themselves and of the things with which they 
are interacting. These models provide predictive and explanatory power for 
understanding the interaction." 

Nelson (1965, 96) continues by discussing the mental models users form of what he 
terms as a 'screenworld'-

"By the psychic architecture of a system, I mean the mental conceptions and space 
structures among which the user moves: their arrangements and their qualities, 
especially clarity, integration and meshing, power, utility and lack of clutter. 

It should be noted that these notions are much like those by which we judge regular 
architecture, and indeed the relationship would seem very close. An architectural 
grand design- say, of a capital building- embraces the fundamental concepts a user will 
have to know to get around: main places, corridor arrangement (visualization and 
symmetries), and an access structure. These concepts are the very same in a 
screenworld or other complex man-made virtual structure: main places, corridors and 
transition rules (and their visualization and symmetries), and access structures. It is a 
virtual space much like that of a building (though not confined to three "normally" 
connected dimensions), and susceptible to the same modes of spatial understanding, 
kinds of possible movement within, and potential appreciation and criticism..." 

Mental models are incomplete since the user will never have all the detailed 
information concerning a task or system (Norman, 1983). This instability of mental models 
can lead to user confusion, especially on the WWW, since the mental boundaries between 
various WWW sites are not firm due to hypertext and hyperlinks. To address the 
incompleteness of mental models, the discussion turns to metaphors, and how they can be 
used to aid the user's understanding of WWW site architecture and layout. 
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3.7 METAPHORS 

3.7 METAPHORS 

Appleyard (1976, 220) suggests that an individual's cognitive abilities or style affect the 
manner in which they process encountered environmental information. Appleyard (July, 
1978,13) discusses that the drive for order and simplicity on the part of persons, (in the 
context of this MDP- WWW users) is driven by the need for cognitive economy to reduce the 
strain of overload and ambiguity. "The complexities of the real world are therefore structured 
in simpler ways, as myths (Appleyard, July, 1978,13)." 

Appleyard (May, 1978, 2) continues by stating that the concept of symbolism (in the 
context of this discussion- metaphors) should be central to our thinking about environmental 
planning and urban design and in the context of this discussion- WWW design. He 
(Appleyard, May, 1978,13, c.f Appleyard 1976) further notes that for persons to be aware of a 
place, or identify a place, or to discover the entrance, these places must be signaled in some 
way. The relative need to catch attention should depend on the potential audience, its 
familiarity with the place, and its public significance." The same applies in virtual spaces-
potential opportunities for navigation and content need to be signaled in some way, to be 
visible. Once visible, Appleyard (May, 1978,19-24) states that a potential action (in this 
context- a WWW navigation opportunity) must attract attention. Attention can be gained by 
size, colour, or even symbolic meaning that the image has for the audience. 

In order for users to gain an accurate model of the WWW system efficiently and 
accurately, designers of WWW systems can use metaphors. Metaphors act as mental models 
that are well known to the user, either naturally, or through specific experience. Booth (1989, 
74-75) explains that the process of learning builds upon existing knowledge, and this is where 
metaphors come in useful. By identifying common features of objects that users presumably 
can relate to through the commensurability of the subject or object, a new concept can be built 
based upon previous knowledge. Booth notes that metaphors enable learning, provide short
cuts to understanding complex concepts, and can be used to shape users' behavior in 
circumstances that are unfamiliar (Booth, 1989, 75). Thus, metaphors help us to understand 
the target domain in terms of a source domain. In terms of WWW design, the use of 
metaphors aid WWW designers and programmers in structuring the architecture of the 
WWW site in terms that are familiar and commonly understood (known as a 'source 
domain') found within the users mental models. 
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The use of metaphors can address, with a minimum of cognitive overhead, the broad 
areas of visibility and action that Appleyard (May, 1978, 19-24) discusses above. Kuhn and 
Blumenthal (1996,15) cite the following authors comments on metaphors-

"Most of our fundamental concepts are organized in terms of one or more 
spatialization metaphors." (Lakoff and Johnson) 

"Much of how we think in later life is based on what we learn in early life about the 
world of space." (Minsky) 

Appleyard, (1976,156-161) 
discusses, from a planning 
perspective, how citizens 
cognitively map their city. 
Individual citizens were asked to 
draw a map of what they thought 
their city layout was (Figure 3.1). 
Two types of dominant maps 
occurred, one that was highly 
sequentially based, and a second 
type where maps were more 
spatially dominated. Appleyard 
(1976,161) concluded that the 
more common type of maps were 
the sequential type, confirming 
the importance of the path system 
as a structural organizer. With 
this noted and translated into the 
WWW domain, a sequential 
navigation sequence would thus 
lend itself more to how a citizen 
interprets virtual movement and 
navigation within a WWW site. 
Appleyard is supported by 
Cleveland and McGill (1985) 
which found that persons 
navigate the easiest in a two-
dimensional space. 

Kuhn and Blumenthal 
(1996, 50) go on to note that metaphors create ontologies. An ontology is the set of objects 
and operations in a domain, i.e., the universe of discourse for an application. "A clearly and 
consciously organized ontology is the basis for the kind of simplicity that makes systems 
usable (Winograd and Flores c.f. Kuhn and Blumenthal, 1996, 51)." Thus, effective metaphors 
act as sense-makers by establishing a coherent set of intelligible concepts. 
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Effective metaphors also provide structure for the target domain through projection of 
ontology from source metaphor to target domain. This requires that the source domain 
generate a useful ontology for the needs of the WWW site. Ultimately, the source domain 
should lead to effective ways of solving the problems of usability associated with the 
interface and/ or the architecture of the WWW site. 

Appleyard (May 1978, 29) notes that as the familiar environment becomes loaded with 
social symbolism, its original perceived physical qualities can be lost. In a virtual 
metaphorical world, the actual physical qualities are lost, and what remains within a virtual 
metaphor is the symbolism associated with the source domain that is usually spatially based. 

3.7.1 SPATIAL METAPHORS 

Metaphors structure our thinking through coherent hierarchical systems. These image 
schemas are rich in spatial metaphors. What spatiahzation achieves for users is that it blends 
virtual with real activities. Doing so shifts cognitive load to spatial perception and action 
through mapping abstract inferences onto spatial inferences. This spatiahzation promotes 
coherence in interface operations. 

Space affords what no other domain does- it organizes target domains that lack 
perceptual aspects so that we can perceive and act on them; it manages complexity rather 
than just hiding or simplifying it; and finally, it is the domain that we have the most 
experience. Kuhn and Blumenthal (1996, 54-58) continue that "spatiahzation carries intrinsic 
inference patterns of space over to abstract domains. This affords intuitive and efficient 
reasoning at the user interface." They also note that "spatiahzation serves the user's need to 
organize abstract notions coherently and to ground them in familiar experiences. These 
experiences are natural in the sense that they are products of our bodies, our interaction with 
the physical environment, and our interaction with other people." 

It is very important to realize the motivation for understanding spatiahzation- its 
importance derives from the fact that perception, manipulation, and motion in space are 
largely subconscious activities that impose little cognitive load (i.e. brain power) while 
offering powerful functionality. 

Consider hypertext and its' specialized spatial metaphors that have developed over the 
last three years-

• Hypertext is space- users enter it and leave it, as well as move around in it. 

• Hypertext is large-scale space- you navigate it and map it. 
• Hypertext is a city- you remember landmarks, and explore neighborhoods. 

• You 'surf the Internet. 
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3.7.2 SELECTING A METAPHOR 

When selecting a metaphor WWW designers must consider the properties (elements) 
of metaphors. Hammond and AUinson (1987) state that a metaphor can be described by two 
dimensions, firstly, the Scope, and secondly, the Level of Description. Scope refers to the 
number of concepts that the metaphor addresses, whereas the Level of Description refers to 
the type of information the metaphor is expected to communicate. This implies that 
metaphors are not a flat one to one mappings (as discussed by Norman, page 30). Designers 
need to understand that metaphors are always partial mappings from source to target 
domains. They do not imply that both domains are the same, i.e. folders on our computer 
desktop do not collect dust. See Figure 3.1 (page 36) illustrating a spatial metaphor. 

A metaphor usually introduces a hierarchy with a host of sub and perhaps supra-
metaphors. This initial mapping establishes the metaphors context. Kuhn and Blumenthal 
(1996,115) state that the role of context is crucial for understanding the way a metaphorical 
mapping works. When establishing mappings it is important to identify contexts in the 
source domain. By considering context, the appropriate metaphorical mappings can be more 
appropriately determined. The context defines the meaning of the metaphor insofar as only 
certain selected aspects of the source domain are mapped. Context also limits the extent to 
which the metaphor is bounded. 

Kevin E. Mullet (Designing Visual Interfaces: How to create Communication Oriented 
Solutions Tutorial, Conference on Human Factors in Computing Sciences, Vancouver, April, 
1996) stated that when using metaphors to communicate "one has to make sure that the 
metaphor being used is understandable and relevant to the user population that will 
experience it." There are cultural differences with users, and a metaphor that is relevant and 
salient in one culture may not make much sense in another. 

The general methodology of choosing a metaphor as proposed by the authors Carroll, 
Mack and Kellog (1988, 67-85) is the following-

• Identify candidate metaphors or composite (global) metaphors. 
• Detail metaphor/software matches with respect to representative user 

scenarios. 
• Identify likely mismatches and their implications. 
• Identify design strategies to help users manage mismatches. 
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It is important that the metaphor chosen is understood by the expected user 
population. If it is not, the mental overhead of a user experiencing a WWW site that does not 
follow common metaphorical understandings will only lead to confusion and frustration. 
Kuhn and Blumenthal (1996,1) note that by understanding spatial metaphors, and exploiting 
the common, basic human experience of accessing, operating in, and moving in space, 
metaphors offer a key to substantial usability gains. Spatialized metaphors are important in 
the design of a WWW site as Kuhn and Blumenthal (1996, 54-58) note since space is central to 
human activities and space plays an important role in cognition. Lastly, Kuhn and 
Blumenthal (1996, 54-58) state that spatial metaphors are more fundamental than other 
metaphors and achieves for users the following-

• it blends virtual with real activities 
• it shifts cognitive load to spatial perception and action 
• it maps abstract inferences to spatial inferences 
• it promotes coherence of interface operations 

Cleveland and McGill (1985) suggests that the most powerful perceptual mechanism 
for people is the ability to recognize position within a two-dimensional plane. Cleveland and 
McGill (1985) reports that many studies indicate that position in a plane to be a very effective 
tool for basic perceptual tasks. Thus, a possible metaphor for a municipal WWW site could 
be a metaphor of height in a building, specifically, floors of a building (a two-dimensional 
metaphor). Thus the ontology of a building, and its different floors and motion between 
them, can indicate that a WWW site has various floors (levels) of activity. For example, by 
providing an information kiosk on the WWW homepage (Table of Contents) describing what 
floors various municipal functions exist on, a user will realize that the floor on which to find 
the planning department, for example, is Floor 5. While browsing other areas of municipal 
interest, they begin to climb the virtual stairwells, or take virtual elevator, to the appropriate 
floor. This is an example of a spatial metaphor whose ontology's has natural mappings to 
most users that are familiar with high-rises. The natural mappings lessen the cognitive 
overhead, while the user retains that the end goal of their navigable journey is Floor 5. 
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3.8 GRAPHICAL USER INTERFACES 

The previous discussion focused on introductory information on HCI, and how the 
user begins to process information in a human-computer interface relationship setting 
through utilizing mental mappings and metaphors. The major developments in Graphical 
User Interfaces and their related HCI issues are discussed next since most WWW sites are 
graphical in nature and presentation. Initially popularized by Apple computer, Graphical 
User Interfaces (known otherwise as GUI's) have addressed many of the HCI issues that have 
already been discussed. 

FIGURE 3.2 - THE APPLE COMPUTER "DESKTOP" 
GRAPHICAL USER INTERFACE, SYSTEM 7.5.5 

This figure shows the spatial metaphors that Apple Computer 
utilizes for its Graphical User Interface. Note the folders and 
the trash can. Directories are shown as folders. The trash can 
is used for deleting files and directories. 
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In terms of the case study of this MDP, the GUI that is relevant for this discussion is 
the WWW Browser (see Figure 3.3, Page 37). There are many different kinds of WWW 
browsers, yet these browsers all have similar controls; the style aspect Barnard and 
Hammond (1982) referred to. The WWW browsers communicate visually to the users with 
the use of arrows (in all three examples in the top left of the browser) to represent the 
spatialized concept of forward and backward. This minimizes some of the cognitive load that 
a user requires in the interface for navigation. 
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More importantly is how the WWW designer structures the content in the interface 
area to enable fast and easy navigation. Just as graphical user interface elements 
programmed in to the browser's structure can aid in the human-computer relationship at the 
browser interface, GUI elements can also aid in the design and WWW site architecture of the 
WWW information space (Figure 1.6, page 9). 

©1997 Gordon Berg page 37 



3 HUMAN COMPUTER INTERACTION LITERATURE REVIEW 

3.8.1 THE VISUAL CHANNEL 

Baecker et al. (1995, 411) note that data does not become information until it informs, 
that is, until it can be used as the basis for problem solving and decision making. Thus, one 
primary goal of interactive computer systems must therefore be to help extract data that is 
required for a task from the mass of data available. The system (thus the design) needs to 
provide the relevant information for the task at hand, and to provide it in the most articulate, 
succinct, and appropriate manner possible. In doing so WWW designers exploit the human 
capacity for perceiving structure and organization- in short, for understanding. The main 
vehicle today for delivery of information from a computer to a user is, obviously, the visual 
channel. 

Baecker et al. (1995, 411) note that-

"...effective human-computer interaction requires the presentation of information so 
that the eye and brain can see what the presenter intended on being seen... The visual 
sensations reaching the eye are translated into perceptual experience by the brain 
through processes such as pattern recognition. We therefore need to acquaint 
ourselves with how we experience and perceive such phenomena as brightness, 
contrast, flicker, motion, and colour." 

The above statement by indicates the breadth of the HCI discussions on vision, graphic 
design, and visual display. There are certain aspects in these discussions that should be 
highlighted. The first is that the brain attempts to organize sensory messages into meaningful 
patterns and structures by applying rules that summarize it as a model of the way the world 
is organized and the way it should appear in various contexts. Another important point is 
that perception is an active process. What Baecker et al. (1995, 412) note is that what is seen is 
not a passive response to visual input but the result of active hypothesis formation and 
testing conditioned by the users expectations. 

Baecker et al. (1995, 412) further note that the context of an image is also an important 
factor as what appears in the adjoining parts in space (within the current scene) and in time 
(in the immediate recent past) affects perception. These two factors- as well as composition, 
colour choice, and design attributes of visual elements- can all affect perception. All of these 
factors and elements of perception come together in the graphic design of the interface. 
Graphic design (Baecker et al., 1995,413) is "the art of the possible, the discipline of effective 
visual communication." Effective human-computer interaction via the visual channel 
interface with users must consider graphical elements and how they form a visual language. 
The two main sources for a visual language are discussed in Sections 3.8.2 and 3.8.3 next. 
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3.8.2 TYPOGRAPHY 

Typography is the most basic element of graphic design (Baecker et al., 1995, 413). The 
choice of various types of fonts, sizes, weights, and colors should allow great flexibility for 
the WWW designer to communicate with words. The challenge is that WWW browsers have 
a preference function that allow users to choose which font and size they view the 
information found within their WWW information space. This means that the user can affect 
changes on the ASCII text of the HTML file. An HTML {Hypertext Mark-up Language} file is 
the programmed file that the WWW designer creates, and which tells the WWW browsers 
what to do with the information found within the file. This font preference setting for the 
WWW browser results in the WWW designer losing some control in the presentation of 
ASCII text since the user can effect font changes. An example of a font change is illustrated in 
Figure 6.19, page 100. 

3.8.3 PICTURES, SYMBOLS, SIGNS, AND ICONS 

Any discussion regarding graphical user interfaces should comment on pictures, 
symbols, signs, and icons. Mills (1982, 3-12; 1985, 303-308) states that we need to consider the 
insights of pictorial representation and communication from the fields of art, art history, 
design, and the psychology of visual perception. This background is shared by all mankind 
in some form, depending on specific experiences of a person, which is incorporated into that 
person's "cognitive schemata" and their capacity for metaphorical thinking. The choice of 
pictorial representation can facilitate user's understanding of images and their problem-
solving ability. Baecker et al. (1995, 414) note that the imaginative and appropriate choice of 
visual representation is a key determinant of the success of a user interface. 

Arnheim (1969) discusses the various aspects of pictorial representation-

"An image serves merely as a sign to the extent to which it stands for a particular 
content without reflecting its characteristics visually.... Images are pictures to the 
extent to which they portray things located at a lower level of abstractness than they 
are themselves. They do their work by grasping and rendering some relevant 
qualities- shape, color, movement- of the objects or activities they depict... An image 
acts as a symbol to the extent to which it portrays things which are at a higher level of 
abstractness than is the symbol itself..." (originally published in 1969- "Visual 
Thinking", University of California Press.) 

The early generations of WWW page design utilized the graphical icon widely, and in 
many ways, the first real year of the WWW saw the abundant, and in many instances the 
overuse, of this graphical element. However, the icon still has important graphical and GUI 
properties that are worth mentioning. 

©1997 Gordon Berg page 39 



3 HUMAN COMPUTER INTERACTION LITERATURE REVIEW 

Icons are images that can represent system commands, objects, states, or results (recall 
the discussion on style and structure of a GUI). Many icons function as pictures as defined 
above in the work of Arnheim. 

The American Institute of Graphic Arts (AIGA) (1981, 20) discusses icons along three 
dimensions: semantic, syntactic, and pragmatic. The AIGA descriptions can be found in 
Appendix 4, page 118. All of this implies that an icon's perceived meaning depends on the 
context in which it appears and the background knowledge and interests of the viewer. As 
icons are not automatically universal and do not necessarily work in all cultures, they need to 
be designed and tailored for specific audiences (Neilson and Wagner, 1996). 

Marcus (1990) comments that-

"Developing better visual communication in GUI's will make it possible for everyone 
to benefit from the capability of high performance computer graphics systems to 
communicate more efficiently and effectively through high performance graphic 
design." 

Marcus further notes that this can be accomplished through the use and understanding 
of a broad set of factors, which include utilizing visual language, consistency, ease of 
navigation, and within the domain of graphic design, specifically the understanding of 
symbolism (metaphors) and the use of colour in emphasizing and organizing graphical 
elements within the interface. 

Nielson (1986, 28) discusses two discount usability tests for icon usability. The first, 
Icon Intuitiveness, is a test where an icon is shown to a small number of users, typically five, 
without its label. The users are then asked to state their best guess as to what the icon 
represents. This test helps assess the degree that the graphic chosen for the icon represents 
the intended concept. 

The second test (Nielson, 1986, 28), the Standard Usability Test, is when the icons are 
shown to users within the context of the entire interface. The users are then asked to think 
aloud as they perform set tasks that have been chosen by the researchers. This tests how well 
the icon works within the context of the interface as a whole. 

The WWW is certainly moving in the direction of indicated within Marcus's above 
comments. Usability of GUI's must be addressed within this momentum of graphical 
communication to ensure that the graphical design elements help decrease the cognitive 
overhead of users. 
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3.9 THE COMMUNICATIVE ISSUES OF HYPERTEXT 

Vannevar Bush wrote in his classic paper "As We May Think" in 1945 the first concepts 
of what would become known as hypertext, a termed coined by Ted Nelson. Bush may have 
been the first person to see the computer as a fundamental tool for transforming human 
thought and human creative activity. Bush foresaw the application of machines to 
information storage and retrieval, the multimedia potential of future computer use, and the 
value of associative indexing (Bush, 1945, 101-108). 

Ted Nelson also was very influential in the initial developments in the field of 
hypertext. Nelson (1965, 96) contrasts his concepts of hypertext to traditional text which can 
be referenced in Appendix 5, page 119. Nelson's concept of a user learning or using a system 
at their own level of sophistication is an important point to contemplate when considering 
usability. Kosokoff (http:/sunsite .unc.edu./cmc /mag / 1995/mar/kosokoff.html (as of Sept. 
22. 1996)) provides additional hypertext design considerations in Appendix 6, page 120. 

3.9.1 ADVANTAGES OF HYPERTEXT 

Nelson (1965, 96) discussed the concept of indexing and linking keywords, a term he 
called Hypertext, that would allow for the simple navigation based on keywords that would 
automatically take readers to another prescribed file, thus in essence linking together pages' 
of files through hypertext 'bridges'. 

Conklin (1987, 38) summarizes the advantages of the continued development of 
hypertext. Detailed descriptions of these can be referenced in Appendix 7, page 121. 
Hypertext-

• provides ease of tracing references 
• provides ease of creating new references 
• provides information structuring 
• provides global views 
• provides customized documents 
• provides modularity of information 
• provides consistency of information 
• provides task stacking 
• provides collaboration 

These hypertext advantages are not without their user challenges. 
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3.9.2 HYPERTEXT HCI CONCERNS 

Confusion in hypertext use originates from two main sources cited by Gray 
(1993, 47)-

• category troubles resulting from the lack of shared literal meanings for 
categories by social actors and the software. 

• navigation troubles resulting from the user losing the sense of virtual space with 
which they are involved with through the computer interface. 

Category troubles 

In terms of category troubles, the programmers of the WWW pages must thoroughly 
understand the literal and the not-so-literal meanings of their hypertext links, so that 
confusion of literal terms is minimized. Peter Johnson (1992, 21) confirms this when he writes 
that memory can be improved by chunking together items that are similar and by identifying 
a common meaning. Levine (1995, http:/ /www. sun. com/styleguide/) also supports this by 
choosing meaningful words or phrases for links. 

Adding links to text emphasizes the word or phrase containing the link, and can make 
the text more difficult to read. In contrast, highlighting a single word of text may not be 
sufficient to act as an identifier of a link (Levine, 1995, http:/ /www. sun. com/styleguide/). 
If the hypertext links lack in a shared literal meaning between the hypertext link and the user, 
the user could choose a certain bridge and expect to see a WWW page that is congruent to 
their understanding of the literal meaning of the hypertext bridge. What may confront them 
instead is a WWW page that is not congruent with their expectations, resulting in confusion. 
The user then attempts to rectify their dissonance through retrospection of the hypertext and 
in context with the hypertext links as noted by Gray on page 30. Gray (1993, 56) further notes 
that if the user can make appropriate inferences, then non-literal links can also be used to 
navigate fairly quickly to the information sought. However, this type of navigation relies on 
the calculated inferences that a user makes, based on the context of the topic, and the recent 
history of the links that the user has taken. The programmer relies on the intuitive skill of 
users to make the appropriate choices for accessing the information they search for. The 
structure of the information on the page will affect how these inferences are drawn. Also the 
actual intrapersonal experience that the user has in making inferences, based on a limited 
page history, will jointly determine whether the inference made is accurate, and in part, 
determine if the information sought after is acquired, as well as understood. 
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Susan Gray (1993, 23) writes-

"Computer-human communication contains many of the same facilities for assessing 
understanding, repairing troubles, and redefining meaning. The human actor in 
hypertext navigation, for example, by looking at an opened file, can retrospectively 
analyze understanding, repair misunderstandings, and situationally interpret 
meaning." 

Users can re-evaluate surrounding circumstances which has caused them confusion, 
and try to remedy the confusion with re-evaluative measures and tactics involving revising 
their conceptual models of the WWW site, and reinterpreting the semantics and pragmatics of 
hypertext terms that led to the confusion. 

Levine (1995, http:/ /www. sun. com/styleguide/) cites Jutta Degener's "Dangerous 
Words" of the WWW, found in Appendix 8, page 122, lists words that are conspicuous in 
terms of meaning and context within the WWW medium. This list provides interesting 
examples related to the WWW medium and the associated semantics of certain words and 
phrases within the WWW medium. 

Navigation troubles 

Navigation troubles, the second point listed above that Gray (1993) describes as 
causing confusion in hypertext documents, is the result of the user having an expectation of 
linearity and structure within the hypertext document. Gray (1993, 83) notes that these 
expectations become the theme of the actor's stories concerning link navigation 
disorientation, either when links traversed are non-sequential or when sequential links fail to 
lead to the information sought. 

Conklin (1987) cites two reasons for navigation troubles, namely disorientation and 
cognitive overhead. The disorientation challenge refers to understanding where the user is in 
the web of hypertext links and their ability to travel among the links effectively and 
efficiently. This requires the user to have an understanding of the content of the pages and 
the relationships between pages. Cognitive overhead refers to the necessary cognitive ability 
required by users to keep conscious track of the links between files requiring users to create a 
virtual road map of the links, and not necessarily recalling the information content of the 
pages. 

These two concerns reinforce why it is important to integrate HCI within the scope of 
WWW sites. Since the general purpose of a WWW site is to communicate information and 
knowledge to the user, how the information and knowledge is structured in the interface will 
determine the success of the communication experience. How and where hypertext 'bridges' 
are located within a WWW page are important variables which will, in part, determine the 
level of understanding and cognitive awareness that the user will have when experiencing a 
particular WWW page. 
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There are many WWW sites that are communicatively useless since the structure of the 
WWW pages fail in the following important respects-

• too many links, embedded within text and independent, attempting to 
communicate too much information, causing disorientation 

• lack of a coherent system for determining where the links are placed 

• possibly creating confusion in literal understanding of the link term, causing 
disorientation 

• a series of links that lead to an expanding body of choices, which increases the 
cognitive overhead to critical levels causing confusion and termination of the 
hypertext interface 

It must be emphasized that users make an investment in time and energy while 
accessing hypertext documents. Time is determined mostly in part to the level and speed of 
connectivity that the user has, and the energy investment refers to the amount of mental 
attention one has to have to remain cognitive and oriented in the virtual space of hypertext 
documents. Due to these factors, hypertext links must be carefully planned and designed to 
enable the user to access information quickly and efficiently within the constraints of time 
and cognitive energy. Literal hypertext terms chosen can have an even larger effectiveness in 
avoiding confusion if they are set out as links in a Table of Contents format. This avoids 
having embedded hypertext links within a paragraph where the literal meaning may conflict 
with the situational context of the paragraph. The challenge for programmers of hypertext 
WWW pages is to understand the mental limits of the users, in terms of cognitive overhead, 
disorientation, and the literal meanings of links. 
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3.9.3 THE LOCAL/CONTEXTUAL FACTORS OF INFORMATION 

Booth (1989, 55-56) mentions that the local and contextual factors of the WWW site 
have to be considered before the interface containing the information is structured. This is 
since these factors can determine the success of the information site in communicating 
efficiently to the user. Kosokoff (http:/ / sunsite .unc.edu / cmc/ mag/1995 / mar/ 
kosokoff.html (as of 09/22/1996)) has identified two types of such factors, the first being 
'Audience & Service' and the second being the 'Fit with Existing Resources'. 

Audience & Service 

When creating an information site, WWW designers must consider whether the 
intended audience has the ability to access the site. Further, the site must provide the 
information in such a manner that the user will return to the site for further searches. This 
means that the site provides a specific purpose for its existence and that it meets the demands 
of the interested users. 

Fit with Existing Resources 

When designing the information site, consideration has to be given to the financial 
resources required for the implementation of the site, as well as the ongoing financial 
resources required for the smooth operation of the site. The resources available, both 
financial and professional skill, will also determine the extent possible of meeting the 
information sites mandate, whether this mandate is determined by government, academic, or 
private agencies. The existing resources of the agency will determine just how complex the 
site can become. 

The design of a WWW site, as a tool for planners and municipalities, must consider the 
employees work and municipal environment in terms of funding, and acceptance of this 
technology. 

3.10 LITERATURE REVIEW SUMMARY 

The literature review covered in this chapter presents a diverse range of HCI concerns 
regarding interface design for the WWW. It served as an introductory discussion on the 
topic, and as such, was cursory in its approach. The literature review process revealed many 
considerations for WWW interface design. These details will be further explored in Chapter 
Six when specific design guidelines are forwarded and then applied in a WWW site analysis. 
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4 KEY INFORMANT INTERVIEW ANALYSIS 

Key informant interviews were utilized to uncover and determine the pragmatic 
challenges of integrating the WWW into a municipal organizational structure. This 
chapterfirst discusses the organizational factors that can impact interface usability. Secondly, 
the chapter discusses the findings from a group of ten planning key informant professionals 
that were asked questions regarding these types of organizational factors. Third, a key 
informant interview with a communications officer of the City of Vancouver discussed the 
municipality's design and content management system for their WWW site. Their 
management approach is highlighted in this chapter since the City of Vancouver's WWW site 
provides the case example for the forthcoming usability analysis to determine whether or not 
usability guidelines can help maintain and ensure consistency and usability within a large 
municipal WWW interface. 

4.1 ORGANIZATIONAL FACTORS OF USABILITY 

Debra Herschmann (1996) highlights throughout her work the organizational factors 
that exist within the domain of an organization which influences the design of the user 
interface. These include budgetary restrictions, tight deadlines, departmental and customer 
demands, availability of qualified personnel, and the imposed schedules of departments 
external of the development of the interface. There are also other factors, including possible 
conflicting agendas of development team members, development staff with varying levels of 
skills, and varying levels of support from individual departments. Also, the accuracy of 
estimating the scope of the project is also a major factor in the development of the interface. 
Many key informants discussed issues surrounding these factors. 

All of these organizational factors lead toward one common end: the cost of the 
interface, in dollars and usability. When these factors are taken into account with common 
myths of user interfaces- such as the view that the quality of the user interface does not really 
matter; that usability is subjective and thus cannot be tested or engineered; and lastly, since 
the user interface is an implicit aspect of the development process and does not need to be 
explicitly planned (c.f. Mayhew, 1996, 3). It is therefore not a surprise that many user 
interface designs fail in the ambition of meeting HCI concerns of usability. This implies that 
providing WWW Interface Design Guidelines is but one factor of many that can influence 
usability of an interface determined in part by an organization carrying out the interface 
design project. 

Understanding the implications of such organizational influences on usability and 
design of an WWW interface for a municipal WWW site was an important research focus in 
the key informant interviews. Many of the questions within the Interview Guide (listed on 
page 47) seek out feedback on organizational and political situations and influences that can 
impact the integration of the WWW tool into a municipal structure. 
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4.2 INTERVIEW GUIDE 

4.2 INTERVIEW GUIDE 

The following is the Interview Guide that was utilized for the key informant 
interviews. The letters following the questions relate to the type of question being asked, 
based on Crabtree and Miller's (1992, 81-84) discussion on structuring questions to gain the 
most from key informant interviews. These questions were determined as described in the 
Section 2.2.2. 

Interview Guideline For WWW Design Considerations 
(not necessarily in order of discussion) 

Who has Access to the Internet here? S/C 
Who is Accountable to the question utilizing the Internet for municipal use? S 
Is there an Active GIS Database being used here? S 
How are Budgets for new technology handled, by Department or through the 
Corporation? What is the usual timeline? S 
How does Council feel towards the issue of the Internet within the workplace? D 
Is there Computer Support for your department computers? How fast? D /S 
Is there Computer Training for new technology/software? S 
What, if any, are your Concerns regarding Computer technology? D 
Is there a Computer Committee comprised of members from various departments within the 
municipality? S 
Is there Computer Development Permit Tracking (planning only)? S 
How many Computers are there in your department? C 
What is the average Development Permit paper trail (planning only)? D 
How much Integration of this department with other departments is there (cooperation on 
projects)? D / C 
Are there any Internet Connections at this municipality? S 
If so, Who has the connections? C 
What is the Internet Mood within your department and municipality? D 
What is the general Internet Literacy level of the persons in this department? D 
What are your Internet Concerns? D 
What do you think the Internet can offer your department? D /S 
Is there an Internet Strategy for your department and/or municipality? S 
What are the common Planning Department Constraints (computer, personnel, etc.)? S 
What are the Policy Considerations for the use of the Internet in the office? C 
What is the Size of the planning office here? D 
Technology is driven within Municipality by which department? S 

D- Descriptive 

S- Structural 

General descriptive questions were asked to explore the setting and 
learn about the organization and the participant. 

Structural questions were asked to explore the descriptions further by 
probing about how specific activities are done, and if the description 
varies with the actual activity taken. 

C- Contrast Contrast questions were asked to build on the analysis that has been 
verified by a structural question. 

(Crabtree and Miller, 1992, 81-84) 
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4 KEY INFORMANT INTERVIEW ANALYSIS 

The responses were then analyzed according to Neuman's (1994, 421) approach of 
organizing the data into categories on the basis of themes, concepts, or similar features. The 
researcher then used this data to develop new concepts, formulate conceptual definitions, and 
examine the relationships among concepts. Recurring themes and concepts were quickly 
evident from the interviews with the planners. 

4.3 PLANNING KEY INFORMANT RESPONSE TABLE 

The Planning Key Informant Response Table, lists the key informant responses by topic 
group. Each key informant is listed and identified by an arbitrary identifying number. 

Similar questions from the Interview Guide above were grouped together, forming the 
four classes of questions- planning related questions; Internet related questions; computer 
support related questions; and political support related questions. The Planning Key 
Informant Response Table can be found in Appendix 9, page 127. 

4.4 NOTED KEY INFORMANT COMMENTS 

Specific comments made by the above ten planning key informants deemed relevant to 
the MDP's topic of integrating the WWW as an effective and efficient tool into the municipal 
context and environment appear below. These comments were such that they were not easily 
placed in the above groupings. The key informant identifier numbers below are consistent 
with those listed above in Table 4.1. 

Key Informant 1 

• City developing policy for Internet and WWW presence. Has been stalled since 
initial WWW homepage was created 8 months ago. 

• Research assistant in planning office has full access to the WWW for planning 
related research. 

• Frustrated over lack of time key informant has regarding learning about the 
WWW and the possibilities it presents in a planning context. 

• Has designated Technology Champions within each department that meet 
monthly to discuss computing technology and support. 

• Working towards a test group for WWW use. 
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4.4 N O T F P KF,Y INFORMANT COMMF.NTS 

Key Informant 2 

• City developing policy for Internet and WWW presence. 
• Concern of who would maintain information. 
• The municipality doesn't know in what ways the WWW could benefit them, or 

how to proceed. 
• Computing Services stretched in terms of computing support for the municipal 

department. 
• Internal network connections utilizing cable with offices in three different 

locales. Presents opportunity for Intranet. 
• Question of public access raised. 
• Utilizes a verb in all planning related brochure headlines. 

Key Informant 3 

• Mentioned that they are concerned with what the cost-benefit impact of a 
WWW site is. 

• Computer Committee meets often with Twenty Minute Updates", well within 
the attention span of attendees. 

• Interested in having historical data online. 
• Interested in land-use permits online. 

Key Informant 4 

• Never enough time to learn. 
• Information systems department responsible for WWW site. 
• Just beginning policy of Internet WWW presence. 
• Mentioned the question of the needs of the users, and the needs of the 

municipality in meeting those user needs. 

Key Informant 5 

• WWW site mainlv a brochure site. 
J 

• Interested in properties tracking via the WWW via GIS. 
• Computer committee dysfunctional. 
• Department managers have positive stance on the WWW. 
• Mentioned groups to test WWW site. 
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Key Informant 6 

• Interested in WWW to reduce cost while maintaining or increasing level of 
municipal service via interactive WWW site. 

• Development permit online tracking a goal. 
• All planners have Internet access. 
• Implementing development application system that interacts with the tax, 

treasury and engineering departments. 
• Planners not really able to influence this system as the interface has already 

been determined by vendor. Noted some usability issues of this system from 
the perspective of the planner being the user. 

Key Informant 7 

• Municipality has lack of management leaders in terms of technology integration 
into the municipal structure. 

• Planning plays coordinating role between Engineering and Development 
departments in terms of technological and computing systems foresight. 

• Council voted down WWW as a tool for the municipality. 
• Perception of municipal service provision via the WWW deemed negative. 

Key Informant 8 

• Not sure how effective a WWW site would be for a smaller municipality. 
• Computing technology a black box for most municipal workers. 
• Not sure the role the WWW would play within their planning and municipal 

context. 

Key Informant 9 

• Small planning department. 
• Computer technology lacking within the municipality. 
• Presently integrating GIS within the municipality. 
• Mentioned community plans would be good online, as well as zoning 

information. 
• Waiting for GIS system to be completed before any online interactiveness could 

be considered. 

Key Informant 10 

• Interested in using WWW for online information and interactiveness. 
• Strong support from all departments. 
• Budgets able to provide support to WWW initiative. 
• WWW content management and maintenance is not found in any job 

descriptions as of yet. 
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The major themes outlined within the planning interviews were organized into a table, 
showing the number of municipalities that share that theme or concern. This can be found in 
Appendix 10, page 130. 

The three interviews with computing systems staff and the interview with the 
communications manager provided an opportunity to further examine other possible 
contrasting themes, concepts, and issues. In all cases, the interviews with the information 
systems key informants verified the responses of the planning key informant from that same 
municipality. 

Validation of these themes occurred-

• Time 
• Maintenance and Upkeep 
• Political Support 
• Security 

Other themes arising-

• Insofar as interface design, consistency and minimization of screen clutter were 
noted as being important. 

• Tension within computer services in keeping the computing system "fresh and 
clean" in terms of bugs and viruses. A WWW interface to a databank system for 
user interaction threatens the perceived sterility of municipal computing 
systems. 

• Requires buy-in from all participating departments. 

All of the key informant interviews provided a clear basis for examining the 
challenging realities of integrating the WWW as a tool within the organizational structure of 
municipalities. 
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4.5 INTERVIEW THEMES 

The Interview Guide, with its three types of questions based on Crabtree and Miller's 
(1992, 81-84) approach provided a stable platform from which to investigate the 
organizational challenges of integrating the WWW as a tool for municipalities. The following 
are explanations of the themes that developed from the key informants. 

Security 

Seven of the ten municipalities listed computing systems security as a concern with the 
Internet. When asked as to what exactly was the concern, the fear of hackers getting into 
their desktop computers within the department was noted by several interviewees. This was 
especially noted in the context of discussing interactivity. 

Interactivity 

All key informants recognized the ability for the WWW to provide interactivity with 
the users. However, the issue of security also came up when discussing interactivity. 

Research 

Planners realize that the WWW is an information resource, and all municipalities 
mentioned that they would, or are, using it for such. 

Time 

Time for learning and integrating the WWW into planning and municipal functions 
was the largest constraint for all municipalities. All key informants raised this issue. 

Maintenance 

Given that the main constraint in planning departments interviewed is time, the 
question of who would maintain any information on-line was raised. Content management, 
and the associated dollar costs of maintaining a WWW site, is an important consideration. To 
accomplish this in-house requires a certain level of HTML programming literacy, and it was 
found that there is a varied amount of HTML literacy found within the planning 
departments, and municipalities as a whole. The issue was raised on one instance of 
interactivity with the public on the Internet. Since planners and the planning staff are 
overworked, they would not have the time to read any comments from the Internet. 
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4.5 INTERVIEW THEMES 

Policy on Access 

There were comments made on the question of access: who would have access to the 
WWW for information and research within the municipality since this is one component of 
the WWW tool? In one case, only the researcher for the planning department was on-line. 
The question of public access was also noted as being a major theme- who would use the 
WWW site?; how would the concept of city service through the WWW change the citizen's 
view of city hall?; as well as the obvious fact of the hardware required to access a WWW 
municipal site versus walking/driving to city hall. 

Budget/Accountability 

A WWW planning oriented site would be funded by city tax dollars. Whether 
departments' or corporate services of the municipality were to form a budget, ultimately, the 
City Council would have the last word as to whether the budget passes. However, in one 
case, the computing services branch of the municipality has integrated the Internet within its 
operations without the actual approval of Council. This has been done under the approach 
that it is experimental. Once the Internet experimental learning curve has leveled out, the 
department can then draft a Policy Consideration to take to Council for their approval. 
However it is done, the Council still has the last word. As such, the question on the 
receptiveness of Council to the Internet is warranted. In one case, the Council has voted 
down Internet access for its employees, and is negative to the Internet generally. In three 
other cases, the Mayor's are very receptive to exploring the Internet as they see that it could 
possibly save resources. In one case, one annual report was put on-line for Council to access 
for a debate. By doing so, it saved the municipality $ 3000.00 in printing and desktop 
publishing. 

Since then, this municipality's Council minutes have also been put on-line for the 
media to access, rather then printing them in hard copy for media distribution. In two other 
cases, either a Treasury department employee/manager, or a computer services 
employee/manager are Internet friendly and are pushing for the exploration of this tool. 

There could potential cooperative cost-sharing for municipal WWW sites with private 
industry. However, the political nature of the municipality may not be conducive for entering 
into such an arrangement due to various liabilities that could be incurred, financially, as well 
as politically. To maintain a municipal WWW site solely within a municipality would offer 
the politicians a feeling of more control and security over this tool, a tool that is easily 
misunderstood by laypersons. 
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Need 

All interviewees stated that a WWW site for a municipality has obvious advantages. 
As well, two municipalities mentioned the aspect of service. This service mentality indicates 
that there is some thought of having a more interactive type WWW site where the public can 
actually accomplish a task without leaving home. This implies that although the brochure 
type of WWW site can and does save money, an interactive WWW municipal site could affect 
the level of service citizens receive from city hall. One aspect of this type of interactivity 
could be an on-line Development Application tracking system. Understanding how the 
advantages of the WWW could help their department mainly revolved around how the 
planners could use it for research. Seven key informants did not realize the possibility for 
participatory and interactive aspects that the WWW could provide to their department. 

Time-wasting 

Three interviewee's mentioned a concern for time-wasting with the WWW within the 
office environment. This was brought out of the discussion when they had mentioned that it 
would be a positive addition to the office in terms of research capabilities. However, one 
interviewee mentioned that as with the phone, the fax, or even smoke breaks, it is not a 
question of having the ability to waste time- ultimately, it is a question of management and 
professionalism within the office. 

Interface Issues 

A key informant from a information systems department, with over two decades of 
computing-oriented experience, suggested that interface design should address these 
particular design issues- consistency, speed, and screen clutter. The key informant also stated 
that there is "no such thing as perfection" in computing interface design. 
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4.6 CONCLUSIONS: TOO MUCH PAPER, N O T ENOUGH TIME 

Overall conclusions, based on the ten planning, three information systems, and one 
communications officer key informant interviews are the following-

• The largest constraint for all municipalities was time to integrate this new 
technology into the municipal structure. 

• The WWW is viewed as a potential tool for the municipalities, and some 
municipalities have even made attempts to utilize it as such. 

• The knowledge of design of a WWW site is left either to the computer literate 
within various departments, or out-sourced to various Internet Service 
Providers due to time and knowledge constraints. 

• There is a lack of HCI design knowledge generally found within municipalities 
with a WWW presence. 

• The political mood is generally supportive with the outright exception of one 
municipality. With the supportive mood of the WWW generally from the 
municipalities, the actual integration of the tool into the organizational 
framework of the municipality is, in many instances, still being reviewed. There 
is also a hesitation of providing interactive service tools to the citizens due to 
security concerns. 

• Interface design concerns mentioned by key informants reflected issues of 
consistency in the presentation of the information. 

• Concern for content management was mentioned by three key informants. 

All key informants were very interested in this MDP's topic, an indication of the lack 
of time they have for addressing the WWW and issues of interface usability. 
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4.7 THE CITY OF VANCOUVER WWW SITE MANAGEMENT STYLE 

The key informant interview with the City of Vancouver (COV) involved discussing 
the management style for their WWW site. The communications department initially began 
the COV WWW presence two years ago, and is presently involved in guiding the city's 
municipal WWW site's architecture. This particular interview was intentionally left for last. 
By that time, the common themes arising from the other key informant interviews were clear 
and understood by the researcher. As such, the interview with the COV dealt specifically 
with their WWW site management process, a process spearheaded by the communications 
department. 

The organizational challenges faced by the COV and its WWW site in terms of 
usability are commonly shared by all municipalities interviewed. The common issues of time 
and WWW proficiency of managing the content of the WWW site were discussed. In the case 
of the COV WWW site, the approach utilized for managing the WWW site is a decentralized 
one. Two years ago, the communications department put on-line the WWW a report dealing 
with a very sensitive issue for the city, the potential location of a casino to be located in the 
east end of Vancouver's downtown. From that point, the COV realized that it could use the 
WWW as a tool for the dissemination of information to the citizens of its city. As the 
communications department had initially placed the casino report on the Vancouver Freenet, 
it remained active in showing departments how the WWW could be used as a tool 
throughout the Vancouver municipal structure. The communications department sought out 
interested individuals in other municipal departments to become departmental 
"Lndexmasters". The Indexmaster is responsible for that individual department's WWW 
content and their department's virtual structure within the COV WWW site. Due to time 
restraints across the entire municipality, it was important to have a decentralized approach to 
content management in order to prevent one person or department from becoming the 
content editor for the entire COV WWW site. This decentralized approach towards content 
management creates challenges in presenting information consistently across all departments 
administered by various individual Indexmasters. 

The COV key informant was very aware of key factors of WWW usability, such as 
graphic file sizes, modem download times, consistency, and content management. However, 
time constraints prevents the COV key informant from guiding and teaching other 
Indexmasters this type of usability information. To address this, the COV communications 
department created a styleguide to aid the departmental Indexmasters in the formatting and 
presentation of their WWW information. The styleguide was developed since the COV's key 
Indexmaster realized the importance of consistency across all COV WWW pages. 
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A decentralized design and maintenance approach has advantages in avoiding an 
onerous task of content management for one specified person or department. But it also has 
disadvantages in terms of usability when the styleguide breaks down in its implementation of 
departmental WWW pages. Furthermore, how the municipality manages the WWW content 
on an ongoing basis will also determine the overall usability of the WWW tool. Although 
styleguides can help integrate some usability guidelines within the styleguides layout, 
ultimately, a styleguide cannot support any explicit understanding for WWW site architecture 
and navigation concerns. The necessary HCI knowledge required for integrating usability 
within an interface cannot be formatted within a generic styleguide that is difficult to 
administer by separate indexmasters in different departments. 

4.8 ORGANIZATIONAL ASPECTS OF CREATING AND MAINTAINING USABILITY 

Implementing the WWW as a tool within a municipal or planning process will require 
accommodating the municipality's structure. Every municipality interviewed had certain 
members with various levels of skills and experience that others lacked (specifically 
regarding the WWW.) This is the main motivation for using multidisciplinary teams in the 
design of systems. 

An interdisciplinary team assembled for designing and maintaining a large municipal 
WWW site may include the following disciplines: human factors specialists (acting as 
usability experts), programmers, graphic designers, documentors, marketers, planners, and 
managers (Herschmann (1996, 5-3; Mayhew, 1996). Each of these disciplines have a range of 
expertise and probably conflicting agendas. Depending on the resources of the municipality, 
a usability specialist and the WWW designer's roles may not be available in-house. However, 
it has been noted above that the greatest constraint within all municipalities interviewed is 
time. Striking a WWW design committee may not be practical for these municipalities. The 
provision of a styleguide may offer a simple, and attractive, solution, yet it has weaknesses. 
Whether or not styleguide or design committee is the vehicle for WWW interface design 
within an organization, Herschmann (1996, 5-2) states that the main challenge of interface 
design in a large organization is to reach a common consensus where team members 
(departments) work toward a shared vision of the final product. This requires an explicit 
articulation of a goal (a Statement of Purpose), and clear communication between members of 
the design team in order for there to be buy-in among the members of this vision. This buy-
in was noted as being necessary for design success by the information system's key informant 
from Surrey. If the shared vision of the product is in reference only to a styleguide then there 
could be a disjointed approach with a lack of usability focus as to how the WWW tool should 
be designed, implemented, and maintained. 
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Figure 4.1, The Environment of Pragmatic HCl Implementation, illustrates that these 
organizational challenges discussed above by Herschmann (1996) are found within the 
"Management Strategy" and "Corporate Culture and Habit's" areas. HCl and usability finds 
itself within the user-task-environment inter-relationships with the goal being to understand 
the user and their tasks, and to provide a well-designed WWW architecture to enable these 
tasks. 

Figure 4.1 also illustrates the 
format of this MDP. Chapter Three and 
Five, the HCl literature review and the 
discussion on the WWW medium, 
discuss the HCl issues and concerns 
regarding the User, Task, and 
Environment areas. The MDP does not 
discuss the hardware or the software 
aspects shown in the figure. The key 
informant interviews, Chapter Four, 
identified issues and concerns regarding 
the Corporate Culture and Habit's area. 
Lastly, the COV key informant and 
Chapter Six examines the management 
strategy of a WWW site. 

Usability within a WWW interface 
falls within the User, Task, and 
Environment areas. Not only does 
usability need to be supported by 
software and hardware, but it is also 
dependent on the organization's 
structure and influences, as well as the 
managing strategy the organization has 
for administering and maintaining 
usability. 

FIGURE 4.1- The Environment of Pragmatic 
HCl Implementation 

(Human Factors International. "How to 
Develop an Effective GUI Standard ", 
Self-published, Fairfield IA., 1996,13) 
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The WWW medium as the user experiences it is flexible because of the preference 
settings within the user's WWW browser; the user's monitor size; the user's screen resolution; 
as well as the computer platform from which the users are accessing the site. Furthermore, 
different WWW browsers format certain HTML attribute tags differently. The end result is 
that the user experiencing a WWW site does not necessarily see what the WWW designer 
intended them to see. 

Figure's 5.1-5.5 show the different first impressions that a user sees when they visit the 
City of Vancouver (COV) WWW site. Based on the user's monitor size, resolution, and 
platform, they all experience differences with the design of the site, some subtle, some not. 
Unlike a magazine, the designers and publishers of WWW content cannot be sure of how the 
users will experience their site due to the above variables. Take into account the user's 
connection speed (via modem or network connection) to the Internet, as well as how busy 
intermediate WWW servers are, and the user's total experience of the WWW site (its 
perceived performance for that particular user at that particular time) cannot be assured by 
design as it can in print media or television. See Appendix 11, page 131 for a technical 
description on the screen captures and how they were resized. 

It is recommended that WWW designers test a WWW design on multiple platforms. 
This will provide WWW designers an opportunity to recognize any usability flaws, and allow 
them to revise their FTTML coding to ensure a usable interface. 
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Figure's 5.1 A-D show four different types of WWW browsers. Each type subtlety 
changes the appearance of the same HTML site computer programming code. MacWeb's 
browser does not read the background colour code, and therefore is gray. Mosaic and 
MacWeb does not recognize the center tag, thus the Election Update link is left justified. 
Later versions of browsers attempt to reconcile these deficiencies. However, in many cases, 
these browsers are now a commercial product requiring the user to purchase the software. 
Since many persons are using WWW browsers they have received for free, there is a 
resistance towards purchasing. Thus HTML Version Two is the defacto programming 
standard since the earlier versions of WWW browsers only support HTML Version Two. 
Figure 5.1 D is America Online's WWW browser. It has difficulty rendering the transparency 

of a GIF 89a image, yet it does recognize the center HTML 
tag. (The AOL browser was only available on a 14" 
monitor for the researcher, and is included within this 
appropriate set of Figures.) 
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On a larger screen, the initial amount of information greeting a user to the COV WWW 
site increases. However, there are still formatting differences among the browsers. MacWeb 
does not recognize the table's HTML tag, and as such lists the links in a column manner. 
Note the consistent forward and backward arrow navigation components within each 
browser, as well as the WWW file location. 
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5 THE FLEXIBLE WWW MEDIUM 

On the largest screen tested, at the highest 
resolution setting, the amount of information 
greeting the user increases again. The COV site's 
What's New navigation links begin to appear. 
MacWeb remains challenged with the table 
HTML tag. In terms of aesthetics, there seems 
to be a lot of white space at the top of this WWW 
homepage. On smaller screens (14") this forces 
the user to scroll down to reach the Quick Access 
navigation links (see Figure's 5.1 A-D). Thus the 
trade-off in design is whether to have a smaller 
homepage graphic freeing up valuable space at 
the top of the page for at least some navigation 
links; or to keep a large graphic and force the 
user to scroll. It must be remembered that the 
standard screen size for the majority of users is 
still 14-15". 
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Figure's 5.4-5.5 illustrates the differences in the COV WWW site's homepage 
appearance among different computing platforms. All examples utilize a common browser 
type, that being Netscape, Version 3.01 for the Macintosh, and Version 3 for the PC and the 
Sun system. The preferences were the default settings as determined by Netscape. Of all the 
three platforms considered, the Macintosh Apple platform Netscape browser had the widest 
browser default window setting. The narrowest default window size was the Sun platform 
(Figure 5.5 C, page 65). Even amongst Figure's 5.4 A-B the Macintosh and PC platforms, 
there is a large discrepancy in the viewing experience greeting the user. The Macintosh 
browser provides the most information on the screen between these two platforms at this 
screen resolution and monitor size. 
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5 THE FLEXIBLE WWW MEDIUM 

Figure's 5.5 A-C illustrates the Netscape browser application on the largest monitor 
size tested, at the highest resolution available. Even viewing with a consistent browser, with 
a consistent monitor size and resolutions changes the viewing experience for the user. This 
flexibility in how the WWW medium is experienced is the main visual challenge that WWW 
designers have to consider when creating a WWW site. Of these three platforms, the PC 
Netscape browser application formats and presents the HTML information with the most 
amount of white space within the browser's information space. Even at a lower screen 
resolution (such as in Figure 5.4 B, page 63) there is so much white space that no meaningful 
site navigation links are available without forcing the user to scroll. At the higher resolution, 
as seen in Figure's 5.5 A-C, site navigation links become visible. It should be noted that the 
[1996 Election Results] link was a temporary link that appeared for one month on the site as 
seen in these figures. Although the [1996 Election Results] link (see Figure 6.1, page 70) has 
since been removed, the issue of white space remains to be a practical design issue for the 
COV WWW site since different browsers, and similar browsers on different platforms, format 
the consistent HTML code differently. 
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5 THF FLEXIBLE WWW MEDIUM 

Based on this tour of WWW browsers, computing platforms, and monitor sizes, it is 
apparent that the WWW medium is not absolute in terms of a WWW designer knowing 
exactly what a user may experience when visiting a WWW site. This being the case makes 
designing for usability within a WWW interface an even more difficult task. 
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6 THE WWW INTERFACE DESIGN GUIDELINES 

This chapter discusses general principles of design based on the HCI literature review. 
Secondly, findings form the Heuristic Evaluation are forwarded that provide generalized 
usability concerns that were mentioned by the Heuristic Evaluation participants. Lastly, 
WWW Interface Design Guidelines are forwarded based upon the literature review and the 
general principles of design, as well as the Heuristic Evaluation. An examination of a WWW 
municipal site is also undertaken simultaneously to aid in visualizing and understanding the 
usability components of each Interface Design Guideline. The site selected is the City of 
Vancouver (COV), B.C., Canada (http://www.city.vancouver.bc.ca/). 

6.1 PRINCIPLES OF USER INTERFACE DESIGN 

Following from the literature review on HCI and usability, the following principles 
(Gould, Bois, and Lewis (1991, 75), discussed in Section 3.4.2, page 26) are important in 
guiding the creation of the WWW Interface Design Guidelines- Early Focus on Users; Early, 
and Continual User Testing; Iterative Design; and Integrated Design. 

6.2 PRINCIPLES OF EFFECTIVE VISUAL COMMUNICATION 

In addition to the Principles of User Interface Design, the following Principles of 

Effective Visual Communication (Marcus, 1990) also guide the development of the WWW 

Interface Design Guidelines as the WWW interface is a graphical interface-

Principle One 

Organization- Provide the user with a clear and consistent conceptual 
structure. 

There are many important concepts within the Principle of Organization. These 
include consistency, screen layout, relationships, and navigability. 

Consistency - Internal consistency suggests to observe the same conventions and 
rules for all elements of the GUI. External consistency suggests to follow 
pre-existing platform and cultural conventions across WWW pages. Real world 
consistency suggests to make conventions consistent with real world experience. 
Lastly, when to deviate from consistency suggests to deviate only when doing 
so provides a clear benefit to the user. 

Screen Layout - Organize an interface through the spatial layout or composition 
of the graphical elements of the interface. 
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6.2 PRINCIPLES OF EFFECTIVE VISUAL COMMUNICATION 

Relationships - Visual organization can also be accomplished by identifying and 
establishing clear relationships of related elements and disassociating unrelated 
elements. 

Navigability - Requires that there be a focus for the user's attention by directing 
attention to primary, secondary or peripheral items via a visual language. 

Principle Two 

Economize- Maximize the effectiveness of a minimal set of cues. 

In essence Marcus (1990) describes economization as doing the most with the least. 
Economy can be discussed in terms of simplicity, clarity, distinctiveness, and emphasis. 
Simplicity suggests to include only those elements that are essential for visual 
communication. Clarity involves designing all elements so that their meaning is not 
ambiguous. Being distinctive is designing elements so that important properties can be 
distinguished within the essential elements. Emphasis is to make the important properties 
easily perceivable. This may mean to simplify the interface area so that the critical 
information can be more easily seen. 

Principle Three 

Communicate- Match the presentation to the capabilities of the user. 

To communicate successfully Marcus (1990) notes that a GUI must balance the 
legibility, typography, symbolism, color/texture of the interface, as well as the readability of 
the interface. Readability as defined by Marcus (1990) means that the "display is 
comprehensible- easy to identify and interpret, as well as inviting and attractive." Legibility 
refers to designing individual characters, symbols, and graphic elements to be easily 
noticeable and distinguishable such that they show up well on the computer monitor. 
Typography refers to the decisions related to the choice of fonts. Recall that WWW browsers 
can format ASCII text differently depending on the preferences of the user. Thus, the 
exacting typographic control that graphic designers have grown accustomed to within print 
media does not exist with WWW text files. Symbols created from the graphical techniques 
discussed already must communicate the desired message. Colour/ texture must also be used 
to highlight and communicate the message efficiently. 

The key informant interviews, in addition with the broad-based Principles of User 
Interface Design and Principles of Effective Visual Communication, form the foundation from 
which the WWW Interface Design Guidelines are derived. See Appendix 12, page 132 for 
other principles by author's of HCI, all of which suggest a common aspect of knowing the 
user and minimizing their conceptual load by good interface design. 
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6 THE WWW INTERFACE DESIGN GUIDELINES 

6.3 THE INTERFACE DESIGN GUIDELINE SELECTION METHODOLOGY 

AND HEURISTIC EVALUATION OUTCOMES 

The following are the eleven Interface Design Guidelines which have been selected to 
discuss HCI interface design and areas of organizational influence in usability -

• 6.3 Define the Audience 
• 6.4 Utilize Participatory Design 
• 6.5 Give Useful Content 

6.6 Design for HCI 
• 6.7 Understand Hypertext 
• 6.8 Use Consistent Visual Language 
• 6.9 Consider WWW Page Layout 
• 6.10 Understand Type and Style 
• 6.11 Consider Informational Exchange Tools 

6.12 Test, Test, Test 
• 6.13 Create an Organizational Buy-In for HCI 

These eleven interface design guidelines have been derived from the literature review 
and validated by the heuristic evaluation that was undertaken by the research and discussed 
in Chapter Two. Various authors of HCI have commented on certain usability elements as 
being relevant and necessary in the design of usable interfaces. Key usability elements from 
the HCI literature review were selected for their relevance to the WWW interface, and listed 
as a guideline, or grouped together within a guideline topic. The following authors of HCI 
have discussed within their work elements of these WWW Interface Design Guidelines-
Barnard and Hammond (1982,1983), Carroll, Mack, and Kellog (1988), Crawford (1996), 
Conklin (1987), Damodaren (1983), Eason (1984,1985), Gasen (1996), Gray (1993), Gould and 
Lewis (1985), Hansen (1971), Heckel (1991), Lewis and Rieman (1993), Mills (1982), Nielson 
(1993), Nielson and Mack (1994), Norman (1983), Piquet (1996), Rubenstein and Hersch 
(1984), Shniederman (1987,1992), Soloway and Pryor (1996). Other authors sourced from the 
CHI '96 International Conference on Human Factors in Computing Design include Heller and 
River (1996), Mullet (1996), Mayhew (1996), Herschmann (1996), Kuhn and Blumenthal 
(1996), Baecker et al. (1995), Wixon, Flanders, and Beabes (1996), and lastly Nielson and 
Wagner (1996). Further sources are listed within the Bibliography of the MDP. 

The methodology followed from the literature review resulted in the selection of 
WWW Interface Design Guidelines. Portions of these guidelines were subsequently validated 
by the Heuristic Evaluation discussed in Chapter Two. A portion of the specific heuristics 
derived from the evaluation are listed in Section 6.9.3, page 93. 
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The generalized heuristics of usability derived by the Heuristic Evaluationevaluators 
consist of the following-

• Consistency- is there consistency among pages in terms of WWW page elements 
and navigation controls 
Navigation- are navigation controls clear and easy to understand 
Tasks- does the user have anything to do 
Download time- minimize download time 
Clickable imagemap- indicate graphics are navigation tools 
Screen layout design- minimize scrolling 
Number of Links- minimize number of links on a page 
Date- place date of revision on pages in a format that is not easily 
misinterpreted 
WWW site's purpose- a statement of purpose limits the expectations of the user 
Exiting links minimized- minimize exiting links from the site to ensure that the 
users remain using your site 

The WWW Interface Design Guidelines provide the tools necessary for examining the 
usability of a municipal WWW site. The outcome of the COV WWW usability analysis is a 
deeper understanding of the guidelines being analyzed. More importantly, the reader realizes 
through the COV case example that the simple provision of usability guidelines are not 
enough to ensure that a usable WWW interface and site is designed and maintained. 
Certainly, interface design guidelines and the knowledge required to implement them is 
important in the development of an interface. However, the organizational structure 
responsible for implementing them can influence the outcome of the design process. 
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6 THE WWW INTERFACE DESIGN GUIDELINES 

6.4 INTERFACE DESIGN GUIDELINE ONE-

DEFINE THE AUDIENCE 

Defining the audience of a municipal WWW site 
will provide clues as to what can make the municipal 
WWW site useful for users. The more specifically 
WWW designers can define and catalogue the needs of 
users, the better they will be able to meet those needs. 
There are many dimensions of audience that a 
municipality may want to consider. These include those 
interested with community and regional issues. 

To satisfy users' needs requires planning. One 
aspect of a WWW plan is determining the WWW site's 
goal. There can also be secondary goals corresponding 
to the cost-saving tasks that each municipal department 
has. There could also be other objectives that are quite 
specific and task-oriented. In a municipal context these 
are likely to be departmental types of tasks. It is 
important that these tasks be considered within a WWW 
site if the municipahty has a goal of saving resources by 
servicing citizens via the WWW site. 

The key informant feedback indicated that the 
municipalities are aware of these potential cost-savings. 
Defining and understanding the audience would give 
indications as to what type of services the users would 
potentially consider to access and use via the WWW. 
The key informant interview with the COV 
representative determined that the COV is targeting 
mainly the residents of Vancouver. There is only one 
link on the COV homepage (Figure 6.1) specifically 
dealing with tourism, and that link is descriptions of 
tourist areas within the Vancouver area. As such, this 
site is not intentionally geared or oriented towards 
tourists. As the subtitle of the COV homepage states-
The World Wide Web site of Vancouver's municipal 
government"- it is clear that the COV WWW site does 
not consider the tourist audience as being relevant to the 
information being presented. This was verified by the 
COV key informant. 
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FIGURE 6.1 

THE CITY OF VANCOUVER 

WWW HOMEPAGE (DEC. 17,1996) 
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6.5 INTERFACE DESIGN GUIDELINE TWO- UTILIZE PARTICIPATORY DESIGN 

FIGURE 6.2- THE C O V ' S GRAPHIC 

DENOTING NEW CONTENT 

NEW 

It is also important to note that the COV site 
presumes an audience that is interested in the 
timeliness of the information being 
presented. There are [What's New], [Latest news 
releases], as well as [Weekly planning update] links. (Words appearing within the [square 
brackets] indicate that these words are hypertext links.) The site also uses a "New" graphic 
(Figure 6.2) to aid users in identifying new content presented on the site. There are also the 
typical static information links present on municipal services and initiatives. Thus, the 
audience of the COV WWW site is clearly the residents of this city as the key informant 
verifies. The COV differentiating among those searching for new timely information and 
those looking for the typical static phonebook type of information. 

6.5 INTERFACE DESIGN GUIDELINE TWO-

UTILIZE PARTICIPATORY DESIGN 

There are always many ways to sort and organize the content of a WWW site. 
Participatory design with users that have an interest in the WWW site being designed can 
determine whether information is better at the top or the bottom of a page, three hyperlinks 
into the site, or on the homepage. Using participatory design (and other participative 
methodologies that are available) will ensure that logical categories and sub-categories are 
grouped and structured, thus beginning to determine the WWW site's architecture. This site 
architecture for the users will be largely intuitive as it mirrors their actual mental mappings 
of the content and its' navigational linkages. 

Being able to utilize users within the design phase of the WWW site by incorporating 
tasks that they would undertake at a municipal site (such as looking how to pay a parking 
ticket) can provide indications as to the efficient site architecture and layout of the 
information. For a user trying to find out where to pay a parking ticket via a municipal 
WWW site, typical questions like the following may be raised- ..."Is that in the Parking 
Department? Is there a Parking Department? Or is it Finance and Accounts? Or is it 
something about By-Laws?..." These questions all raise issues of usability, design and 
architecture, as well as how accurate the WWW site designers' understand the audience (as 
well as how accurate the audience understands the functions of the municipality). These type 
of questions are realistic in the context of searching a municipal WWW site for relevant 
information for someone faced with paying a parking ticket. What better person to ask about 
this information than a user trying to find information like this via the COV WWW site. This 
is one task example that could utilize participatory design in the development and design of 
the information architecture of the site. Other relevant tasks for users can also be determined 
and designed for future WWW implementation. 

The HCI literature review revealed that it is important to plan and utilize participatory 
design in the creation a usable WWW site. Conception and storyboarding, as well as flow
charting or workflow analysis are certain participatory design tools that can be used in the 
development of a WWW site. 
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Conception and storyboarding is a participatory design process used with users in the 
design phase. It is graphical in nature and is used to plan and visualize both page layouts, as 
well as to further indicate navigation relationships throughout the site. It is difficult to 
visualize the overall navigation of a WWW site and sense the feel of the site without 
storyboarding since the cognitive overhead for WWW designers and participants can become 
too high. Structuring the content of a site using a flow-chart or workflow charting method 
involving the users will also allow WWW designers an ability to analyze and question 
content areas in order to re-verify or re-design the architecture so that it is consistent with the 
users' mental models. 

It is suggested that the COV, as well as other WWW municipal sites, utilize the task 
and workflow charting via participatory design to aid in decisions surrounding the 
architecture of the WWW site to ensure that the WWW site is user friendly towards various 
user's tasks- tasks that are determined by the users and not necessarily the designers. The 
key informant interview with the COV determined that the COV does not presently utilize 
users within the design of their site. This was also the case for the other key informants. The 
main reason for this is the lack of time municipalities have in order to carry out such 
methods, as well as the lack of HCI understanding surrounding the usability benefits from 
utilizing such methods. 

6.6 INTERFACE DESIGN GUIDELINE THREE-

PROVIDE USEFUL CONTENT 

Defining and understanding users' goals and motivations for visiting a municipal 
WWW site indicates the range of content the users will find valuable. Content identification 
begins to organize the WWW site's structure by grouping content based on user motivations 
and tasks they wish to accomplish at a municipal WWW site. Content for a municipal WWW 
site could obviously mirror municipal functions found in City Hall (noted by two key 
informants), but WWW content does not need to be limited to just that specific type of 
information. 

In designing a WWW municipal site, content follows from defining and understanding 
the audience. This indicates aspects of content that could be provided. The COV key 
informant discussed who the COV's audience was, and developed the content for their 
WWW municipal site based on their audience. The COV WWW homepage links as listed in 
Appendix 13, page 133, shows the diverse range and scope of the information being 
presented. 

The COV WWW site presents content mainly through thinly populated "menu" or 
"index" pages before they get to substantive and usable information. It is beneficial to " 
flatten" a site's hierarchy providing more information sooner to increase the user's perception 
of "value" within the content and architecture aspects of a site. Flattening the hierarchy will 
require secondary navigation opportunities. These types of intermediate navigation WWW 
pages have minimal content. 
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The COV WWW site does provide typical phonebook-like information, however, it 
also provides other current and timely information and initiatives of the city. The COV 
WWW site's content seeks to balance the typical needs and questions of citizens that visit City 
Hall with promotional' information of the City and its current operations. Different content 
types should be differentiated within the architecture of the site. This is somewhat done at 
the COV site (Figure 6.1, page 70) with the utilization of the [Quick Access] links (static links 
mainly) found on the top of the COV WWW homepage. More dynamic current information 
of the city is found in the "What's New" section on their WWW homepage, as well as in the 
specific municipal departmental areas. Ultimately, the administrative and content 
management of the COV WWW site will determine its continuing structure. 

6.6.1 CONTENT SPECIFICS- PROVIDE A STATEMENT OF PURPOSE 

A municipal WWW site may wish to include on their WWW homepage a Statement of 
Purpose. This would state who the WWW site is for, what the WWW site offers, and why the 
site was created. This would indicate that the WWW designer has defined who the audience 
is, and understands the goals and intentions of the typical audience visiting the site. 

The key informants all recognized the benefits of having a WWW site, some examples 
being to save resources, and to increase the level of service that the municipality provides. 
This is one approach or component area that a Statement of Purpose could have. Other 
approaches would be ideally identified by each municipality given its situation and design 
philosophy of the municipal WWW design team. 

There is no specific Statement of Purpose explicitly listed on the COV WWW 
homepage. Indirectly, the subtitle of the homepage graphic (The World Wide Web of 
Vancouver's municipal government, Figure 6.1, page 70) seems to indicate a type of 
purposeful statement. A better statement would describe the COV WWW site as an 
additional citizen service tool. Following this type of statement, list the content that is 
available which users may find useful and interesting. By doing this, the Statement of 
Purpose would begin to indicate to the users the overall architecture of the COV WWW site. 
From the key informant interviews, it was stated that the WWW could save money by the 
simple provision of information that could easily be disseminated via the WWW medium. 
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6.6.2 CONTENT SPECIFICS- PROVIDE A TABLE OF CONTENTS 

Users of a municipal WWW site require a Table of Contents in some form to aid them 
in the assessment and navigation of the site. This Table of Contents can be in many forms, a 
text-based list, a graphic image map, or even a banner type of graphic. What is important is 
that the Table of Contents closely mirrors the mental mappings of the users so that the 
amount of cognitive overhead required by the user in searching for a topic is minimized. The 
COV's Table of Contents is provided by the top four navigation links plus the "Quick Access" 
navigation links (Figure 6.1, page 70). 

Two key informants acknowledged that the individual departmental structure of a 
municipality could be a natural Table of Contents. However, one other key informant 
mentioned that if this were the approach than the WWW design and architecture could run 
the risk of becoming an on-line telephone directory. Whether this occurs does not necessarily 
depend solely on the layout of the Table of Contents, but also on the content itself. 

The COV WWW site's Table of Contents consists of a bi-level visual hierarchy defined 
by the relative font sizes. The top hierarchy navigation opportunities are the [Services], 
[Council], [Communities], and [Contacts] hypertext links, all at <H3> heading size. The 
secondary level of links (totaling sixteen links) are defined by <H5> heading sizes and the 
group is described as "Quick Access" links (Figure 6.1, page 70). This "Quick Access" term is 
problematic, since the WWW site design should already incorporate "quick access design" for 
the user to access useful and relevant data quickly. Using this term implies subtly that the 
rest of the links are "Slow Access". Not a connotation that is desirable. When considering the 
amount of screen space that the term "Quick Access" takes up, forcing the user to scroll the 
extra inch (an inch on a 14" monitor is a lot of screen space), it is suggested that the COV 
WWW site could make better use of the screen space by removing the "Quick Access" term. 

The choice of words for the hypertext links in a Table of Contents situation is also an 
important consideration as was generally noted by Gray (1993, 47). There is a choice 
available called [City Government]. What does this choice of words communicate to the 
user? When choosing [City Government] the user is taken a page titled "About City 
Government". Thus, the link could have been called [About Vancouver's City Government]. 
However, such a hyperlink word length would not have been conducive for the COV WWW 
site design for their Quick Access index all hypertext links had to be of similar length to be 
visually balanced. Thus, in certain instances trade-offs occur between WWW page 
components (that seek to balance visual aesthetics) and design guidelines (that are concerned 
with usability issues). 
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6.6.3 CONTENT SPECIFICS- PROVIDE PUBLICATION INFORMATION 

It is important to state to the users that the municipal WWW site is continually 
updated so that they realize that there is fresh content. This shows an organizational level of 
commitment to the municipal WWW site by the municipality, reassuring users that the 
content provided is relevant, current, and usable for their needs. The COV WWW site is 
updated regularly as is noted on the COV homepage (Figure 6.1, page 70), and on subsequent 
pages within their WWW site. 

The [What's New] portion of the COV homepage (providing the latest news of the City 
of Vancouver) is located below the Quick Access index area. The benefit of this is that the 
new information is found easily for the repeat users of the site- they do not need to navigate 
through the WWW site to find the new information area. It has been noted that the length of 
the COV homepage has varied since the researcher first visited the site in May of 1996. This 
is since the new information placed there is not regularly re-integrated within appropriate 
areas of the site quickly. Just as it is important to list new information, it is important to de
list and integrate "less" new information into the architecture of a WWW site. This requires 
more than just adding the information to the bottom of a WWW page somewhere within a 
hierarchy of links- it requires an assessment of where the best place is to locate that piece of 
information. In some instances it is fine at the bottom of a currently existing page. However, 
as time goes on and new information is re-integrated into the WWW site, the "tagging on the 
end of page" strategy of link and information placement begins to affect the usability of a site. 
Eventually, there will be needed a re-design of the WWW site architecture. 

6.6.4 CONTENT SPECIFICS- CONTACT INFORMATION 

In the case of a municipal WWW site, contact information could almost mirror the 
telephone listings. A phone directory structure could provide a design structure for a WWW 
municipal site. However, from a design perspective, phone listing structures formats are 
inflexible and regimented causing increased difficulties in structure, mental mappings, and 
site navigation. A key informant noted that a phone directory listing type of architecture is a 
limiting design structure for their vision of a municipal WWW tool. This stated, the overall 
COV site architecture does not base its structure on this sort of phone directory structure. It 
only uses the directory type of listing in on the [Get in Touch] area only. The rest of the 
WWW site utilizes content groups as the means of organizing the WWW site and its 
navigation opportunities. 

The COV WWW contact information is well designed within the entire site. At the 
bottom of every page there is a [Get In Touch] link that takes the user to an index page of 
phone numbers, addresses, fax numbers, e-mails, etc.. On pages with specific content from 
specific departments within the COV, there 
are [Contact e-mail] links specifically for CITY HOMEPAGE GET IN TOUCH COMMUNITIES 

that department, as well as the [Get In |FIGURE 6.3- THE COV BOTTOM PAGE MENU BAR 

Touch] link. 
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6.7 INTERFACE DESIGN 

GUIDELINE FOUR-

DESIGN FOR HCI 

The main difference between design for WWW-
based media and design for more common and 
traditional print media design revolve around human-
computer interaction, and subsequent perceived 
performance of the medium. The performance 
unpredictability of the WWW can affect the audiences 
perception of a WWW site. This was noted by three 
key informants as a concern about designing an 
effective municipal and planning tool. The degree to 
which graphics are used, the size of images and 
overall WWW pages, and the way in which the 
information is partitioned, will be perceived 
differently depending on the speed and quality of a 
user's Internet connection. "Generally, the slower the 
link over which your reader will be retrieving WWW 
pages, the more important it is that WWW designers 
maximize "value" and usable content, and minimize 
document size and load time (Levine, 1996, 
http:/ /www. sun. com/styleguide/)." 

WWW designers need to maximize "value" and 
usable content, and minimize document size and load 
time. The COV key informant mentioned that 
styleguides that incorporate performance oriented 
guidelines are available to the Indexmasters of the 
various departments. They also mentioned that the 
COV WWW site has also attempted to address 
performance within the architecture of their site 
through the use of navigational menu bars (Figure 6.3, 
page 75). This stated, users visiting the COV WWW 
site will find the first two layers of navigation 
information well designed and presented, but 
thereafter, they may find subsequent layers, such as 
the [Latest News Releases] link (Figure 6.4), rather 
overwhelming, intimidating, and therefore by HCI 
definition, unusable. These user reactions are typical 
of too much cognitive overhead. Without a content 
management system, the architecture of a site will not 
support continual additional content without it 
affecting the perceived performance and usability of 
the site. 
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6.7.1 HCI SPECIFICS- METAPHORS 

Metaphors chosen within a WWW site design should be understood by the expected 
user population. Not following a common metaphor will only lead to confusion and 
frustration. Indications for appropriate metaphor selection can be derived from the mental 
mappings that become apparent through participatory design phases. In this context, a 
metaphor usually represents a visual signal to indicate an action, an activity choice, or a sense 
of place for the user (recall Figure 3.2, page 36, the Apple "Desktop" and "Trash" metaphor.) 
The challenge for WWW site designers is to pick metaphors that their audience understands. 
This is not difficult if the users are involved with the design and/or choice of what 
metaphors to use. 

Icons (graphical metaphors) also have to be developed carefully so that the image is 
comprehensible to users and their metaphorical reasoning. Some icons can represent 
metaphors that are not consistent with the meaning that the WWW designer intends for 
users. Thus, when users press the icon, and subsequently are faced with a context different 
than that of their expectations, the WWW site fails in providing navigation that is consistent 
with the users' metaphorical concepts. 

The metaphor allows a common understandings of architecture, context, and 
navigability of the WWW site design by the users. As mentioned previously, one key 
informant discussed the architecture of a municipal WWW site in terms of a telephone 
directory listing, that listing acting as a metaphor. 

The challenge for any WWW municipal site is to determine the presentation context of 
the information, i.e. metaphors of the site. One possible metaphor is the above mentioned 
phonebook directory structure metaphor. This could be a potential source of initial 
architecture of a municipal site. However, this metaphor is quite limited in its ability to 
integrate new information. The COV WWW municipal site is a hybrid between the hard 
structure of a telephone book (through the provision of the main four navigation 
opportunities- [Services] [Council] [Communities] [Contacts]), and the need of having a 
flexible approach to other WWW architecture site design content areas, such as the "What's 
New" section appearing on the COV WWW homepage. Ideally, the structured information 
links at the top of the COV WWW homepage should be based on the feedback from the 
participatory design process which involved the users of this WWW site. 
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6.7.2 HCI SPECIFICS- CONSISTENCY 

One main component of HCI usability for the WWW is consistency. Navigational 
success on the WWW relies heavily on consistency. This involves using restraint in choosing 
fonts and font sizing and the use of white space for visual distinctions. Also colour choices, 
icon sizing, banner placements, hyperlinks (both graphical and textual) and other page 
element usage impacts consistency. Consistency is required to minimize the cognitive load of 
the user more so than for visual appeal. A key informant discussed the importance of 
consistency, based on twenty years computer systems experience. This key informant 
attributed the lack of consistency within the realm of information systems to the development 
and integration of many non-intuitive interfaces into the municipal environment. 

The guideline of consistency is 
attempted within the COV WWW site. 
Although the provision of a COV WWW site 
styleguides does provide an opportunity to 
have consistent page layout, the styleguide 
does not provide a consistent methodology for 
determining navigation opportunities. The 
provision of a styleguide does not avoid 
inconsistencies within the COV WWW site. 
Where the COV styleguide fails is in the deeper 
layers of information that individual 
departments are responsible to administer. A 
styleguide cannot, by it nature, communicate 
all the HCI navigation issues via its design to a 
departmental Indexmaster. Figure 6.5 and 
Figure 6.4, page 76, display COV WWW pages 
that do not follow the consistent visual 
language and navigation architecture from the 
COV's WWW styleguide. 
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Other aspects of consistency, such as font 
size and typeface, are determined by the WWW 
browser defaults. In the case of [Major Info 
Sources] of the COV WWW site, Figure 6.6 A, the 
font being displayed is all CAPS, and some of these 
all CAPS text are actual hypertext links . These 
hyperlinks are especially hard to decipher. This 
particular file has not been reformatted for the COV 
WWW site, most likely due to time constraints of 
the Indexmaster responsible for that area. 
Hypertext links have been anchored within the file 
as needed, or as determined as being important. 
Other aspects of consistency are adhered to 
generally, such as the white background and 
graphics. However, Figure 6.6 B shows the 
destination file from the [DOG LICENSES] 
hyperlink, the first hyperlink available on this 
WWW page. The user is greeted with an 
inconsistent page in terms of formatting, 
specifically the lack of use of the selected white 
background color and the lack of 
graphics. 

! Netscape: City of Uancouuer - Contacts f o r FAQ* ! =-l L 
| Forward Reload | Inn»9*3 | Oprri | Print PM 

Location: l h t t p : / / w 

Whit 's hev? I Wh; •: tool? 

;a /s ty clerk/ info ̂ depti-boards/bberi gijiriej.html 

Handbook ) Met Search | Wet Dirfrotorij | Software | 

m 

Uformirio* o\ iM-.^nvi-rt', tuA Bngrfc CITY OF VANCOUVER 

Contacts for Most Frequently 
Requested Information 

I*st Vjfatid: SovroW IS, 1996 

This list is in alphabntical order. Use your browser's 
FIND command to help find vhat you are looking for. 

If you don't find vhat you are looking for, let i 
and ve' l l try to add it. 

Compiled by the Office of the City Clerk 873-7276 

I knov 

Injured Wild fcnim&Ls 

b i rds , e t c . ) 

DPOS in Parks/1 

Vicious Dogs 

ftSAKTjOITEL 7EKECLES 

Abandoned Vehicle: 
Public Property 

M.TS MB 'rULTUBI 

BEACH HAIHTEHMTCE 

Wildlife Rescue Association 526-71 ji 

Wildlife ilarager, Stanley Park 257-8$! 

873-7 ! License Counter Clerks 
Permits & Licenses Department 

251-1 \ 

Oiilce ol Cultural Ai ia l rc 
Social Planning Department 

w_ 
257-3 0 

|~_r/-;lil f'm;jrTi'"-|t i ii -
ZI. 

FIGURE 6.6 A (TOP) & B (BELOW)- THE C O V ' S MAJOR 

INFO PAGE WITH THE SUBSEQUENT D O G LICENSE PAGE 
This example shows that 

although there can be consistency on and between 
many levels of a WWW site, ultimately, whether or 
not the consistent styleguide pattern is followed 
will be determined by the person(s) administering 
that area of the WWW site. The particular WWW 
page sequence in the above example shows a lack 
of content management and adherence to a 
common vision of the COV WWW site. Based on 
the key informant interviews, one of the major 
influencing factors for such inconsistencies are the 
time constraints that the COV WWW Indexmasters 
have. 

: Netscape: Licence Fees = 

Back I Forward I Home Reload I Images | flpwi } Print Stop I 

Location: | h t t p : / /www.d t y . 

What's New? | What's Cool 

*/corp«vcs /business / AC>ltcenc»fs»s.html 

Handbook | Net Search | Met Directory | Software 

1996 License Fees 

Business License Fees Due 

B usiness license lees are due on or before February 2,19% A penalty of five per cent (or a 
minimum of $5) vill be added to late payments, TD avoid the late penalty, your payment must he 
received in the Licence Office hy 5:30 p.m. on February 1. Hailed payments must be postmarked 
February 2. 1996, or earlier. 

The application form mailed to you must be completed, signed end returned vith the specified tee 
before the license can be i33ued 

[f j o « hare not received an application form, contact the Licence Office at 
B73-7568 o r 873-7569. 

Pay Early and Save $10 on Your Dog Licence 

1996 fees for dog licenses in the City of Vancouver are: 

• male or female dog $5d 
• neutered or spayed dog $34 (veterinary certificate required) 

Dog licenses purchased before March 1 qualify for a l i o reduction per dog. 
To license your dog, ve need the foltoving information: 

• ovner's name, address and phone number 
• dog's name, ser, bread, colour, and tatfco numbers 
• veterinary certificate of spayirig^neuiwing, if applicable. 

There are three vtys you can get 4 dog license: 

1. Mail the above information and a cheque for the appropriate fee to the License Office, 
City Hall, 453 West l|j>h Avenue, Vsncoliver, B.C., V5T 174 

2. vtrit the License Office at City Hall East Wing 
3. visit the City Pound at 1280 Raymur Avenue, Vancouver 

Pisase remember, dogs must He leashed vhen off their ovner's property. Dogs running at large in 
the city, including streets and parks, may be impounded. 

After February 1, 1996 you can call the City's Dog Hotline at 871-MUTT(87l-68B8) for 
complaints about dogs off leash, dogs biting or injured oidead dogs in city streets 

^ ~5?lB 
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6 THE WWW INTERFACE DESIGN GUIDELINES 

6.7.3 HCI SPECIFICS- NAVIGATION 

The WWW site is essentially a hierarchical entity, having chapters or other predictable 
content sections ideally based on some sort of metaphor to aid in user navigation. It is 
beneficial to "flatten" the WWW site hierarchy providing more information sooner. However, 
for some larger sites this may prove challenging- Levine (1995, http:/ / www. sun. com/ 
styleguide/) notes that usability tests at Sun Microsystems suggest that people sometimes 
don't like to read WWW pages, they skip over text that they consider non-essential. 
Furthermore, users do not like to scroll. To aid users in navigating through a WWW site, the 
following navigation components should be considered-

• Add a heading on each page that links back to beginning of the document 
(referred to as a jumpline). 

• For pages within each chapter or section, add a secondary header that takes 
readers back to the beginning of that chapter. 

• Since WWW pages can be longer than one-and-a-half screens, it may be 
valuable to repeat any navigational links at the bottom of a page as well as 
putting them at the top to help readers navigate without forcing them to always 
scroll to the top of the WWW page (Figure 6.3, page 75). 

• If the page is long, with several distinct sections that are not visible from the 
first screenful, add a mini-index of the sections, allowing new users to get a 
sense of what to expect from a section. This also allows returning readers to tell 
more quickly if a page contains what they need, providing rapid navigation to 
the destination they want. 

The "What's New" area of the COV WWW site is not user friendly. It also violates the 
maximum number of links (Nielson andWagner, 1996) present on a WWW page (7 + / - 2). 
One design rationale for having the "What's New " information on the COV WWW 
homepage is so that the users have quick access to the new information without having to 
click on another navigation component. This comes with a price to usability- forcing the user 
to scroll- which is overall slower than linking to another page. Another reason stated by the 
COV key informant is that it allows for the easiest maintenance of the "What's New" 
information. Though the key informant realizes that this is a less than optimal situation, 
design for ease of content management vs. design for user usability sets a dangerous design 
precedent. The added usability that a separate link to a new [What's New] page provides 
outweighs this design and maintenance rationale for having the [What's New] present in its 
entirety on the COV WWW homepage. 

Although the "What's New" portion of the COV homepage is troublesome from a 
usability perspective, the "Quick Access" hyperlinks provide an excellent navigational tool 
allowing users to orient themselves to specific material. 
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6.7.4 HCI SPECIFICS- NAVIGATION INFLUENCING CONTENT PRESENTATION, 
CONTENT PRESENTATION INFLUENCING NAVIGATION 

A well designed and structured site is difficult to create, requiring the balancing of text 
and information with navigation controls. Ultimately, as the user searches the site's contents 
and delves deeper and deeper into the hierarchy of the site, the amount of written content 
can increase by providing more information in a scrollable window. Designers can presume 
that an active user is, by that point in the navigable space, interested in the content so that the 
amount of content can increase. 

Understanding users' viewing strategies can allow the design, architecture, and content 
of the site to take advantage of user navigation traits by providing very salient and 
meaningful links in key areas of the WWW information space. A styleguide cannot entirely 
provide for navigation possibilities since navigation, content, and users' cognitive overhead 
change throughout various areas of a WWW site, while a styleguide remains static in form. 
Yet a styleguide does present a relatively easy approach in creating and maintaining a basic 
visual language throughout the WWW site. 

WWW site designers have no way to predict where users will come into a WWW site. 
For a user that lands in the middle of a WWW site's hierarchy, navigational aids to take the 
user back to the WWW homepage and Table of Contents must be provided (see Figure 6.3, 
page 75). The design and architecture of links and link placement can end up supporting or 
detracting from the WWW site's content. "The presence and placement of links affects the 
utility of WWW pages by providing connections to other content, organizational markers and 
a means to define terms and provide references (Levine, 1995, http:/ /www. sun. com/ 
styleguide/)." He suggests describing the destination of the link in absolute terms, rather 
than using implied destinations. Previous" and "next" assume that users can predict the 
WWW site's structure. A phrase that describes where a link leads, such as "Ahead to Chapter 
5: Quality", is better than an unadorned "Next" (Levine, 1995, http:/ /www. sun. com/ 
styleguide/). Also, if graphic buttons are utilized, then use "redundant" hypertext links as 
well to aid people in decoding your symbols. 

Similar to the fold in a newspaper, the bottom edge of the browser window will stop 
some people from reading further. If a WWW page is as long as the information space, the 
reader will see all the links that are presented in one glance and won't have to guess about 
what's below the edge of the window. The COV WWW homepage (Figure 6.1, page 70) does 
scroll beyond the WWW information space window, and impacts usability. 
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CITY HOMEPAGE GET IN TOUCH COMMUNITY 
FIGURE 6.7- THE COV BOTTOM OF PAGE 

NAVIGATION COMPONENTS 

FIGURE 6.8- THE COV's 
WWW RETURN TO 

HOMEPAGE GRAPHIC 

(GREY BACKGROUND DENOTES 

AN INTERLACED GIF FILE) 

CITY OF VANCOUVER 

The site navigation components dictated by the 
COV WWW styleguide consist of the Bottom Page Menu 
Bar, Figure 6.7, and the [Return to HomepageJ graphic, 
Figure 6.8, situated at the top right of the WWW page. The menu bar options include a 
duplicate return link to the COV WWW homepage, a link to a key contacts page, and a link 
to the communities page. 

I Netscape: Transportation Issues i 
Badt I Forward | Horn. [ Raload | Images | Open stm> [ 

Location : |hltp : / / « * city 

What' j Haw? | What's Cool? 

:a/encs¥cs/transpor1/tran4jlan/issu.s html 

Handbook | Net Search | Nat Directonj | Softw 

G3 
An interesting point in the contents of the 

menu bar is a consistent link to the 
[Communities] page from most everywhere in 
the site. For instance, four layers deep within 
the COV site, at the Draft Transportation Plan 
Section One WWW page, the menu bar at the 
bottom of this page still links to Communities 
(Figure 6.9). Is this by design or the result of 
having a styleguide that includes the 
Communities link on it? The end result of the 
latter situation is that as the styleguide is 
referred to by indexmasters responsible for their 
departments content. The link is automatically 
integrated into that departments' pages, whether 
it makes sense for it to appear or not. In the 
example above with the Draft Transportation 
Plan, it makes more sense to link to the 
Transportation Indexpage to allow other 
navigation opportunities to transportation issues 
than it is to link to a planning oriented 
communities page. There are other examples as 
well of the seemingly lack of context for this link 
in the menu bar at the bottom of every page. To 
further prove that this is indeed what has 
happened, take the mouse slide it to the right of 
the communities link. What appears is the URL-http::/ / www. city.vancouver 
.bc.ca/resources/feature_d,- and beside it- .../feature_e. This shows that there are more 
navigation opportunities already mapped into the styleguide menu bar. Yet the individual 
Indexmasters responsible for each department's content fail to recognize the navigation 
opportunity (and overall navigation philosophy behind this design feature) that exists for 
them. Thus, they fail to provide other links that are of relevance to the content being 
presented on the page. This reinforces that the simple provision of a styleguide cannot 
ensure that the continued usable navigation and architecture of a WWW site remains usable. 

existing street system for moving people ana goods To achieve 
this, Vancouver will: 

• increase transit use inlo and within the city by improving 
existing transit service, using smaller buses, and 
implementing new rapid transit tinea; 

• promote walking and cycling by providing better 
pedestrian and bicycle- connections to mighhouihood 
centres, and providing more facilities for bicycles, 

• discourage car use by charging car users a larger snare of 
their costs through bridge mils, gea taxes, end increased 
parking rates, 

• mate better use of existing streete for bikes, buses , 
good3 movement, and carpoob, and 

• encourage land use ihat reduces the demand for travel by 
creating neighbourhood centres, focusing more jobs in 
these centres, and continuing ID develop new residential 
neigribouihoods plumed for downtown." 

This CityPlan direction, together vith the regional tKuwpomtion plan sets the 
overall directlorL and framework for trartspoitautorL This Draft Plan is intended to 
outline uie necessary measures to achieve The trans*, oration direction. 

1.5 OUT than; .rig personal attitudes and behaviour 

Municipal arid Provincial governments can do much TO address transportation 
needs by supporting transit and removing incentives which favour the use of the 
car where practical alternatives exist But in the end, personal attitudes and 
behaviour -vfll be major factors in deteirminirig how Vancouver residents travel 
around the city and trie impacts this travel -will have on neighbourhoods 

Ghoo3ing m shop locally, walking or cycling children in school, using the bus ID 
get to work, combining trips when we do use the car, driving slowly on residential 
streets, avoiding shortcuts through neighbourhoods, are examples of how 
individuals can help to reduce traffic impacts and reliance on the car 
Transportation debates in the city have often been characterised by people's 
objection to traffic in their own neighbourhoods, but insistence on their rizhts to 
drive with the greatest convenience through other people's naighbouihoods. The 
success of Ihe Plan would hinge on personal conrtnitment, and willingness to 
accept some extra inconvenience when travelling around the city. 

[Title P*ge| |Pwt One Conottsl IPrcvuoM f*»\ Hot of Page] [Htut Fugtl 

nnmmmf — m a •.•unmii-a 
wi l l i« i : 28 0<l«l.r 1996 

2L 
as. 

• • [ » 
E 

FIGURE 6.9- THE COV TRANSPORTATION 

SECTION ONE PAGE 
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For a long document, such as the Draft 
Transportation Plan (Figure 6.10 A) (http:/ / 
www.city.vancouver.bc.ca /engsvcs/ transport 
/tranplan/ issues.html) there is a document 
specific table of contents that aids the user in 
minimizing their cognitive overhead by allowing 
an inspection of the information being presented 
to them before navigating to the page that actually 
contains the information. As Figure 6.10 A shows, 
there are five separate pages containing the report. 
Part One contains five separate issues, but they are 
all found on the same page making printing of 
them easier for the user. This architecture allows a 
user to print the Transportation Strategy, Part One 
in five separate print commands instead of 
eighteen (one for each sub-section). 

In some instances, using the Draft 
Transportation Plan as an example, additional 
hierarchical links are inserted on the WWW page 
to minimize the users cognitive load in 
remembering the context of the dense text present 
on the page. Figure 6.10 B shows the bottom of 
the Transportation Strategy, Part One, Chapter One 
WWW page. Just above the menu bar are 
additional navigation elements for the user to 
utilize to decrease the cognitive load of the user. 
The hierarchical history of the document area is-
[Title Page] [Part One Contents] [Previous Page] 
[Top of Page] [Next Page] . The [Title Page] link 
take the user to the Table of Contents for this 
article, which is broken into two parts. [Part One 
Contents] is just that, and the [Previous Page] and 
[Next Page] links provides the linear navigation 
within the document itself. The [Top of Page] link 
allows the user to return to the top of the present 
page. This is a good example of the COV using 
navigation components to decrease the cognitive 
overhead for a user navigating dense text. 

-.. I—gg Netscape: Draft Plan: Transportation Strategy ^ S 
Bask | Forward | Horn* 1 Reload | Images | Open \ Print j Find j Stop | 

location ; [http ://•*• 

What's Nev? | Wh 

ouver bo .ca/engines/transport/tranplan/strategy Jitml 

Handbook I Net Search [ Net Directory | Softwar 
m 

pun iflnaamjfli m CITY OF VANCOUVER 

Part One: 
The Transportation Strategy 

C o n t e n t s 

IT S u u m a r f u d In t rodnc tnu 

1. T ianspout turn Issues 

L A The trarepoitatirjii problem 
1.2 Regional proposals lor ttansponaUon 
1.3 A clean and mote sustainable system 
1.4 Vancouver CityPlan directions lor transportation 
1.5 Our changing personal attitudes end behaviour 

2. Fund&nftMBls of Hi* Plan 

2 . 1 Overviev 
2.2 Sharing the road network 
2-3 Calmer traffic in the neighbourhoods 
2.4 A better transportation balance « the downtown 
2 .5 Targets tor transportation 

3^ P n o i i t u * for I imp It mentation 

3 .1 Overview 
3.2 Improvements to transit services 
3 .3 Neighbourhood and pedestrian Improvements 
3.4 Changes to the road network 
3.5 Improvements (or bicycles 
3 .6 Monitoring the plan 

(L. Glossary 

i 
SiL 

2L'..:!JJ..ZJJ:::..L;M.Z i-r 

FIGURE 6.10 A (TOP) & B (BOTTOM) 

TRANSPORTATION TOC & SECTION 1.5 

I Netscape: Transportation Issues j 
Back [Forward) Home | Reload [ Images [ Open | Pr i 

Location: [h t tp . / /www city v. 

What's Nev? I What's Cool? Handbook | Net Search 

m 
Net Directory Software 

existing street system for moving people and goods. To achieve 
this, Vancouver vill: 

• increase transit use into and within the city by improving 
existing transit service, using smaller bnses, and 
implementing nev rapid transit hues; 

• promote vaUdng and cycling by providing better 
pedestrian and. bicycle connections to neighbourhood 
centres, and providing more facilities for bicycles, 

• discourage car use by charging careers a larger share ot 
their costs through bridge tolls, gas tBixes, and increased 
parking rates, 

• male better use of existing streets for bikes, buses, 
goods movement, and carpoob, and 

• encourage land use Uiat reduces the demand for travel by 
creating neighbourhood centres, focusing more jots in 
these centres, said continuing to develop new residential 
neighbourhoods planned for dovntovn " 

This CityPlan dlrectton, together with Hie regional transportation plan sets me 
overall direction and framework for transportation. This Draft Plan is Intended to 
outline the necessary measures to achieve the transportation direction. 

1.5 Our changing personal attitudes and behaviour 

Municipal ard Provincial governments can do much to address transportation 
needs by supporting transit and removing incentives "which favour the use of the 
car where practical alternatives exist But in the end, persona! attitudes and 
behaviour Trill he major rectors in deterrroning hov Vancouver residents travel 
around the city and the impacts this navel will have on neighbourhoods. 

Choosing ID shop locally, waiting or cycling children to school, using the bus ID 
get to work, combining trips when we do use the car, driving slowly on residential 
streets, avoiding shortcuts through neighbourhoods, are examples of how 
indKyJiual3 can help to reduce traffic impacts and reliance on the car 
Transportation debates in the city have often been characterised bypeopte'3 
objection to traffic in their ovn neighbourhoods, but insistence on their rights to 
drive with the greatest convenience through other people's neighbourhoods. The 
success of flie Plan vrjuld hinge on personal commitment, aril villingness to 
accept some extra, inconvenience vhen travelling arounri the city. 

1 

ITlUe Q t | l IPwt One Cokknyl (Previous Pure! [TOT QC P»gtl |He« Puft] 

Corniest ; or quKtiou? Yoii I U senA us tin ail 

HliilHi'l'JiM< •i i it l l ' i 'HiJ •it,v.i'ii n,-i 

nznz 
li 

/ /ww/w.ci ty .Vancouver be.Oj/»rigsvos/transport/tranplan/tundm^rit.ritmi 
mi 
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6 THE WWW INTERFACE DESIGN GUIDELINES 

The nature of the WWW medium is that it is largely a text-based medium. Reducing 
the amount of text is sometimes a factor to consider, especially if there is a lot of text found 
within a WWW page. Sometimes, however, it does not need to be a factor for consideration, 
especially in the case of the COV's Draft Transportation Plan (http:/ / w w w .city. Vancouver, 
bc.ca /engsvcs/transport /tranplan / issues.html). The main body of this text is found at the 
fourth hierarchical level of the architecture of the site. WWW designers can safely assume 
that by the time the user arrives at the fourth level of a hierarchical structure (as described 
above) there is a level of buy-in or commitment to the information. This is since they have 
had a chance to determine that the information they are accessing is of some value and use to 
them. As such, dense intimidating information does not necessarily need to be scaled back to 
50% of its original, as generally initially suggested by Neilson (User Interface Design for the 
World Wide Web Tutorial, April 13,1996) if the WWW site design allows a preview of such 
information sufficiently and in context with other content to ensure that the user has a buy-in 
to the content being presented. 

On the bottom of most content pages following the styleguide are e-mail hyperlinks 
directly to the department and/ or the persons responsible for that specific page for comments 
and/or questions (see Figure 6.10 B, page 83). However, this could confuse a user as they 
may just click the visually more significant and more attractive [Get in Touch] menu tab. This 
opportunity does not provide for specific communication opportunities related directly to the 
content being presented, thus illustrating that there exists a visually distinctive hierarchy of 
links, some more important and some less. Possible revisions to this particular example is to 
qualify that the e-mail link is only for comments or questions regarding the Transportation 
Plan. Specifying the purpose of the e-mail link will allow the user to determine whether that 
link, or the more general [Get in Touch] link, is appropriate. 

©1997 Gordon Berg page 84 



6.8 INTFRFACF DESIGN GUIDELINE FIVE- UNDFRSTAND HYPF.RTFXX 

6.8 INTERFACE DESIGN GUIDELINE FIVE-

UNDERSTAND HYPERTEXT 

It has been emphasized that users make an investment in time and energy while 
accessing hypertext documents. Time is determined mostly in part to the level and speed of 
connectivity that the user has. The energy investment refers to the amount of mental 
attention a user is required to have in order to remain focused and oriented in the virtual 
space of hypertext documents. Due to these factors, hypertext links must be carefully 
planned and designed to enable the reader to access the sought after information quickly and 
efficiently within their constraints of time and energy. The challenge for programmers of the 
hypertext pages is to understand the mental limits of the users, in terms of cognitive 
overhead, disorientation, and the literal meanings of hyperlinks. 

Effective navigation of the site depends not only on placement of hyperlinks within the 
browser's information space, but also the context of the hyperlink's word choice in relation to 
the surrounding text and information within this information space. WWW designers have 
to be careful when choosing words for hyperlinks for reasons described in Section 3.9.2, page 
42, by Gray, (1993, 83). Levine (1995, http:/ /www. sun. com/ styleguide/) notes that 
meaningful words or phrases for links should be chosen- the reader should be able to scan 
the text of your links and learn something about their destination without much reference to 
the surrounding text. Levine (1995, http:/ / www. sun. com/ styleguide/) further notes that 
an appropriate length for link text also has to be considered- a single word may be too small a 
target, and may not be meaningful, however, using an entire sentence for a link may prove 
difficult to read especially if the text extends over multiple lines. 
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The COV WWW site has generally chosen 
link words and phrases that are definitive, and not 
ambiguous. However, one example highlighting 
word choice and the subsequent content of the link 
is the following- on the COV's WWW homepage, 
one of the top four level links is titled 
[Communities], whereas in the "Quick Access" area 
there is a link named [Community]. The former 
plural form indicates possibly that this link 
contains information on the communities of 
Vancouver. If so, what does the singular form link 
contain? Figures 6.11 A & B shows the WWW page 
contents following from the [Communities] links. 
The [Community] link, Figure 6.12, page 87, shows 
some links to content that does not appear under 
the [Communities] link (Figure 6.11 A & B) and in 
some ways, this content appears to be the 
miscellaneous links left over from a general 
"community" information subject area. 

As seen in Figure 6.11 A, the [Communities] 
link offers community profiles. In Figure 6.12, page 
87, the "Quick Access" Community link, there is 
also a community profiles oriented link. Following 
this link provides Figure 6.13 (page 88). Despite the 
obvious lack of keeping to the COV styleguide, the 
page provides information on how to order such 
community profiles. This duplication of links 
provides no greater usability. When a user is faced 
with the duplicate sets of information on 
Community Profiles from a page that does not fit 
with the COV styleguide with another WWW page 
with apparently the same information and 
following the COV styleguide (Figure 6.11 A & B), 
the result is an increase in the user's cognitive 
overhead. The user then tries to retrospectively 
analyze the content to understand why the 
duplication exists. This creates additional cognitive 
overhead for the user as they try develop a mental 
model of the site. 

N> tscapg: City of tlancouuen Community Profiles ; 

Bad< I Forward I Home [ Reload | Images | Open [ Print | Find | 

Location |b t tp7 /www.c i t y 

Stop | 

What's Hew? | VhataCool? | Handbook 

ty—profiles /index .Mm 

Het Search | Het Directory | Software | 

BJ 

CITV OF VANCOUVER 

Vancouver Community Profiles 
W e l c o m e to V a n c o u v e r ' s N e i g h b o u r h o o d s 

This mdex vill take you irrformation about City services and community resources 
in each of Vancouver's 23 ne^nbourTiooils. Local histories and demographic 
information are included in comprehensive profiles lor each neighbourhood. 

V a n c o u v e r ' s N e i g h b o u r h o o d s 

tulViXi Riikr* Ktrririjl* Hl»<is\zi::* 

Dowitovn Kilhnwv Uci t t C u n t * 

DowntovB Z&-i;iik Kitsilnio StrHhoom 

r'ljnhsr-Sm tiiaid< Myjclp XX22L 

F u m e w Mount FL**s*K Vxioritr-Fnstrvitvr 

<3 rai4vit w- Vc o U H J Oticri4g< V*ti E*d 

HJLS 1 iniTS S i inn; r R t afif w-Co Hmrwuu i V « t Point Grey 

Kta^iuto. . 
Ctitr Cottsjr. 

R i W F w k 

N t i e k b c n i i h o o d I m t e c r a t e * S e r v i c e T e a m s 

On Septe inter 27, 1994, Council adopted apian to provide an effective 
community-based City service delivery system. Neighbourhood Integrated 
Service Teams (HISTs) vork ^ t h m the ex»ri3lve nervorfc of City services 
already existing in communities -- in libraries. recreation centres, 
communrry-based policing, fire halls and through engineering vlth garbage 
collection, streets, and severs Fifteen teams cover Vancouver's 23 
neighbovxrhoods 

Teams coIlaborate across tradlUorial departmental end agency boundarifis. 
With this integrated approach, teems ere better able to help communities solve 
problems such as excessive noise and illegal activities thai undermirie public 
gaiety end quality of lrfe. 

As a result of the N1ST UuTjatlve, many problems are being resolved in the 
community and not at City HaH 

Goals for NIST include ellecuve, friendly service, community irrvolvBrnent in 
creative problem solving, and providing ready-access in information about the 
City The goals are supported by 

• This part of the City website 
• Internet public access tenuinals in City Hall (main floor) and library 

branches 
• Kiosks vith prmied City services mfoimauori in library branches. 

You can send email to NIST liaison members two wa.ys: 

• you can 3end email to the NISTs directly, or 

FIGURE 6.11 A- [COMMUNITIES] LINK I 
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I you can send errnil r tlur NI5T3 directly, 01 

» if you are vnting from a Vancouver Public Library terminal or a 
using abrovser that cannot send email, you can fill out flus form 

Please be sure »o provide tvo very important pieces ol lnlormaixn: 

1. yovi preferred vay lor U3 to get beck to you (a telephone number, 
email address, lax machine or street address) if you would lite a 
reply; ami 

2. the name ol your community. 

T a n c o i w i Poblic Library 
branches are bated on the VPL homepage 

lateraet Access 
"TVo terminals are available at VPL Renfrev branch. Other public a 
terminals are also available through the VPL, The City announced the plan lor 
29 public access terminals in a nevs release. May 23. 1996. 

* 

v 

vr 

Community Centres 
Check, out our listing of community centres in Vancouver too. 

Vancowrer P a r t s 
h. hating of city parts by community 

Fire &, Rescue Seir ices 
Visit Fiie & Rescue homepage for a listing of fire halls in the city 

Crime pres ta t ion 
Check, out the Vancouver Police Deparment homepage. 

Vancouver Police can be reached al 665-3321 
For emergencies call 9 1 1 . 

Garbage ft Becycliag 
ChecJi out the collection schedule. 

Other Services and Facilities 

L f O U H 
This listing of associations, facilities and community services is compiled and 
maintained by the City of Vancouver Social Planning Department. 

Vancoavci Schools 
Visit the Vancouver School Eoard homepage. 

Yancoavet Day Care Centres 
A hating of day cere services by neighbourhood. 

Vancoaver Health Units 

Information for the neighbourhood pages is based on a series ol Community Profiles first 
developed by the City of Vancouver Planning Department. The boundaries of Vancouver's 23 
neighbourhoods are defined by the City for planning purposes, and may nnt accurately reflect 
smaller historical irighbourtioods. 

Printed versions of community profiles, vith tables, photographs and more information, are 
available through the Planning Department. These are the major information sources. 

Commit; or jiustiois? You dim stii n; em; Dti)g\ If sillyBOY Dtsig* 

nmsma 

FIGURE 6.11 B- [COMMUNITIES] LINK II 

Nptsnnpe: City of Uancouuer Community I =13= 
Back | Forward| Home | Reload | Images | Print | Find | Stop | 

xi |hUp 7 /www.c i ty .Vancouver,be .ca/cornrri html 

i H t w ? | Vh i t ' sCoo l? ! Handbook | IW S»arcri | Net Oircctorg | Software 

E3 

CITY OF VANCOUVER 

Community 

Heighboathood Integrated E c r m c j .Teams 
vorkrns w h c mmurjues 10 solve problems 

CoBtact the Neighbonrhood lategrated 
Service Teem, LlUgQB1TI your community 

Map of Tmcot iyer ' s 23 Coniwm»ities 

Profiles of Vancouver 's 23 communities now available 

^•miTiiii K imin Lis nag 

The Yonia Pages . including Vancouver's Civic Youih Strategy 

Dogs Rnnaing at Large Faci Sheet 

The Y a n c o a v r School Bo are 

Volnateering m your community 

Help mBvcomers to Canada settle into their nev communitiss 

Inventory of Neighbourhood- based Organizations 

Iateraet Pablic Access Locunnra in Vancni]«^r 

City programs and services for people -with dtaaMItdeg 

Ccani t ! or {lunioif ? You cut Jtai us t a t i 

HIillHWiMt aw.imwm;i IMMUEIUIM 

E S , Docum+nt: Don*. 
- I 

m?|ra 

FIGURE 6.12- [COMMUNITY] LINK 
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If there is to be cross-over to information 
with the same content (in this example the 
content of Community Profiles) then at least 
the WWW designer (or Content Manager) 
should ensure that the cross-over links end up 
providing the same information. In this 
example, the user would discount the 
Community Profiles information found on the 
non-COV styleguide formatted page (Figure 
6.13) as this page is not following the COV 
styleguide like that of the [Communities] link 
(Figures 6.11 A & B, page 86-87). The 
navigation sequence within this example 
increases the cognitive load of a user interested 
in community information as described by 
Conklin (1987). 

The issue of where information goes is a 
challenge for the COV due to its decentralized 
content management structure. Departments 
do not necessarily know what other 
departments are doing in terms of information 
and/or content. Thus, it is possible to have 
duplication of information. The only solution 
is to have a content management/testing 
program whereby the WWW site is 
investigated for such duplication, and instances 
of duplication noted. Once noted, duplicates 
can be removed, possible necessitating a 
restructuring in the local navigation structure. 

There will always arise instances where 
new information cannot be pigeon-holed into a 
pre-existing category. Dropping the 
information into related topic areas with no real 
overall site management and design strategy 
will quickly turn the site into a hit and miss 
affair when users try to find useful content. 
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6.9 INTERFACE DESIGN GUIDELINE SIX-

USE CONSISTENT VISUAL LANGUAGE 

"The Universal is always the same, the specifics are always different." 

(Robert Aitken c.f. Waters, 1996, 47) 

The graphical elements within an WWW interface create what Annette Wagner 
describes as visual language (User Interface Design for the World Wide Web Tutorial, April 
13,1996). A visual language is a set of page elements, such as fonts, color, and other visual 
cues, that work together conveying a clear and simple message to the audience. The elements 
of a visual language provide an opportunity for designers to create a variety of images and 
other visual cues that provide for clear indications of navigation possibilities within the 
interface. Creating a visual language is achieved through either utilizing similar colors, 
spacing, typefaces, as well as images (Mullet, 1996). 

The advantage of designing a visual language for a WWW site is that it provides a 
consistent look and it gives the user a sense of place, emphasizing the navigational structure 
of the content of the site. The creation of a simple and consistent visual language will 
minimize users cognitive overhead as they navigate the WWW site. 

Visual language should account for the following (Marcus, 1990)-

• A comprehensible mental image (metaphor) 
• Appropriate organization of data, functions, tasks, and roles 

(cognitive model) 
• Efficient navigation schema among these data and functions, tasks, and roles 
• Quality appearance characteristics (visual language) 
• Effective interaction sequencing (the feel) 

One key informant detailed their use of an actual newsletter that their planning 
department would send out to the community periodically. The key informant stated that 
from a desktop publishing perspective, their newsletters follow established publishing 
conventions for visual and graphic appeal. The key informant had mentioned that these 
same conventions could be used within the WWW interface, yet did not explain further on 
what conventions would be personally important to see. The following discuss specific 
elements that contribute to the visual language of a WWW site. 
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6.9.1 VISUAL LANGUAGE SPECIFICS- USE GRAPHICS CAREFULLY 

Non-user friendly WWW visual interfaces are usually full of distracting visual 
elements. Mullet (1996, 62) notes that many visual interfaces usually are too cluttered and 
have visual noise with excessive detail and embellishment. To create simple visual solutions, 
the WWW designer needs to reduce a visual design to its essence by determining the 
essential qualities that should be conveyed by the design, examining every element of the 
design to see if it is required. Regularize the elements in the design utilizing either font, 
color, and/or geometric shape and combine common design elements from different items for 
maximum leverage. Overall, the design of a visual language seeks to balance and organize 
page elements. 

From the WWW performance perspective, only essential images which help explain or 
demonstrate the WWW site's subject matter should be used. Other points are to repeat use of 
small graphics throughout the site as these load from the computer's memory cache, as well 
as using the <ALT= "description "> tag. This HTML attribute tag describes to users that are 
navigating with their graphics turned off what the graphic is. 

The COV utilizes graphics well in terms 
of the guidelines above- there are not any 
superfluous unnecessary graphics that appear 
for the sake of appearance. Typically the logo 
or 
banner of a WWW site is the first visual item 
that users see, and as such, it should be 
distinctive and prominent since it serves to 
provide a visual and an organizational 
identity for the users. As this logo/banner is usually the first visual item users experience 
within a WWW site, it is an important artifact in the formation of the users visual language of 
the site. Being prominent means that usually that the graphic is large in size. The size of the 
homepage graphic on a smaller monitor is such that it forces the user to scroll to reach any 
meaningful navigation opportunities. On the smaller monitors, the homepage graphic takes 
up about half the screen (Figures 5.1 A-D, page 60); and on the largest monitor at the highest 
resolution setting, it take up at least one third of the usable information space available in the 
WWW browser (Figures 5.3 A-C, page 62). Thus the trade-off is size and prominence versus 
amount of scrolling required, as well as the fact that large homepage graphics provide no real 
useful information, and take time to download. 

Figure 6.14 is the COV's homepage graphic that shows the users that they are in the 
COV's WWW site. It is a straightforward and simplistic 17K GIF graphic with few colours. 
However, a good design aspect is that the text title appearing below the homepage graphic-
"The World Wide Web site of Vancouver's municipal government"- which states to users with 
their graphics turned off where they are (see Figure 6.1, page 70). 

FIGURE 6.14- THE C O V ' S WWW 

HOMEPAGE BANNER 

(GREY BACKGROUND DENOTES 

AN INTERLACED G I F FILE) 

' CIT 
VANCOUVER 

B R I T I S H C O L U M B I A - C A N A D A 

* CITY OF Of 
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On subsequent pages, the site utilizes the graphic found in Figure 6.8, page 82, as a 
navigation link back to the COV WWW homepage. The only problem is that this link in the 
context of the WWW page is not an intuitive navigation opportunity. This is since it is not 
stated explicitly that clicking on this link will take the user back to the COV homepage. Also, 
the graphic is not highlighted as a link, an obvious design choice to visually integrate the 
image with the background colour (white). Making this choice lessens the chance of a novice 
user to the COV WWW site to realize that it is a navigation opportunity. Once loaded within 
the browser, the browser can quickly extract this image, (as it does with other images) from 
the disk cache of the browser thus decreasing loading time of the pages. The graphic is small 
and is scaled accordingly to help integrate itself with the surrounding scale of the default 
type and size within the browser. A small graphic is a function of its graphic file resolution, 
number of colours, as well as its absolute size, and file format. 

The secondary navigation opportunities resulting from selecting the top four links (see 
Figure 6.1, page 70)- [Services] [Council] [Communities] [Contacts], as well as the Quick 
Access links- all utilize the small graphics on each of their respective intermediate navigation 
WWW pages. The one exception is an image map that loads under the [Communities] link. 
The design rationale for this is that these secondary hierarchical levels of navigation all link to 
salient information that a user may be searching for. By avoiding the use of large graphics on 
this secondary navigation level, the speed of access for the user to the salient information is 
increased. This aspect of the COV is a well designed example of secondary navigational link 
strategy which helps keep the user's waiting time to a minimum, ceteris paribus. The top 
level and secondary level of the COV WWW site quickly determines the visual language of 
the site. The visual language is communicated clearly and quickly to the user through the 
choice of background colour, colour choice of the graphics, as well as use of graphics. The 
spacing and formatting of the pages also provide a consistent look and feel for the user. 
However, as can be seen in Figures' 6.4, 6.5, 6.6 B, and 6.13, the COV styleguide has not been 
followed. In this instance, the WWW designer(s) responsible for the information have not 
included the visual elements as suggested by the COV WWW styleguide. 
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6.9.2 VISUAL LANGUAGE SPECIFICS- COLOUR 

Colours help convey a mood or aid in highlighting images that appear within the 
WWW site. In order to utilize colours effectively requires some knowledge in colour theory, 
which in most cases is common sense. Waters (1996, 114) discusses that studies have shown 
that the best colour scheme for reading is to have black text on a white background. This 
provides a high contrast between foreground and background. Other high contrast 
colour/shade combinations could be used provided they are easy to read. 

Use of colour should be used with restraint since undisciplined use of colour in the 
content area of an Internet browser has some efficiency issues (Neilson and Wagner, 1996). 
The more colours in a graphic, the larger the graphic file is, thus ceteris paribus, the longer 
the file takes to download into the browser for viewing. The longer it takes for the graphic 
files to download, the less utility (usability) the users will sense in the WWW site. 

Another aspect of WWW and colour is that of selecting colours that are capable of 
being accurately displayed within the browser information space. These are termed "browser 
safe" colour palettes (Waters, 1996,116-117). These colours are "safe" since they will not 
"dither". Dithering is when the browser attempts to provide the best match to the 
unrenderable colour by combining pixels of other colours together to try to match the colour. 
Dithering occurs when a colour is present which cannot accurately be presented within the 
interface by the system colours of the computer. 

The colours utilized for the main homepage graphic (Figure 6.14, page, 90) are 
repeated within the smaller [Return to Homepage] graphic (Figure 6.8, page 82), as well as 
the "New" graphic (Figure 6.2, page 71). This colour consistency is an important feature to 
minimize the cognitive load of the user by refraining to shock them with outrageous colours, 
and to emphasize the visual language of the site that has been created within the design. 
Other graphics throughout the COV WWW site show restraint in the number of colours being 
used. This is consistent with Marcus's (1990) comments on the subject. 

It is suggested that 256 colours is not exceeded on WWW site graphics. The fewer 
colours, the smaller the graphic file, and the faster it will load. However, with the increases 
in the bandwidth opportunities for the users, specifically cable, these guidelines on 
minimization of file size will quickly be irrelevant. 
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6.9.3 VISUAL LANGUAGE SPECIFICS- GRAPHIC TECHNICAL GUIDELINES 

Graphic technical guidelines all reflect aspects of HCI and usability, recognizing the 
WWW's limitations as a constrained and fluid medium. The WWW is constrained since the 
WWW's performance at the user interface is determined structurally by the size and the 
speed of the Internet connection (the size of the pipeline and speed of the hardware); and 
fluid in terms of the number of Internet users (the amount of fluid in the pipeline). How the 
Internet user load interacts with the constrained factors governs the velocity, i.e. perceived 
performance as it is experienced by the user via a computer interface. 

See Appendix 14, page 135 for the graphic technical guidelines. These guidelines 
ensure that graphics will be able to attract, rather than detract, from the utility and usability 
of the municipal WWW site. 

The following are some comments regarding the technical aspects of the COV's graphic 
use as was discussed within the Heuristic Evaluation that was undertaken for this research-

• uses 72 dpi resolution in their graphics 
• keeps many of the graphic files to 13K, and in one instance, a graphic file of an 

image map was 34K (these sizes are consistent for fast download time as many 
users utilize 14400 modems) 

x« DOES NOT indicate that the community image map is clickable in Figure 6.11 A 
x» DOES NOT consistently place height and width pixel dimension tags in an 

image reference which will allow some WWW browsers to display all the text 
on the page faster 

• does minimize the number of colors being used in an image 
• does use images with transparent backgrounds to better integrate images, 

however, the AOL WWW browser seems to have difficulty with these, 
Figure 5.1 D, page 46 

x» uses graphical bullets TOO much in the case of the [Latest News Release], 
Figure 6.4, page 61 

• does use a small number of accent graphics repeatedly, rather than using a large 
number only once each 

• does keep user download time in mind 
• uses interlacing graphics where appropriate 
• does use appropriate file format for images 
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6.10 INTERFACE DESIGN GUIDELINE SEVEN-

UNDERSTAND WWW PAGE LAYOUT 

The importance behind planned and consistent page layout is that it allows the eye to 
quickly recognize patterns. These patterns should indicate navigation and/or information 
components to the user. The most used layout concept is that of grids or columns. The grid 
or column method suggests placement of page items with the goal of achieving page balance 
and consistency. The use of grids and columns for layout design on the WWW can be 
complicated since unlike a static piece of paper, the WWW page has various viewing sizes as 
well as having to provide for navigation possibilities. Also, a WWW site's layout is dynamic, 
not only in terms of the WWW browser's window size, but the user's font preferences. 

By using grids or columns, a visual consistency is achieved and perceptually noticed 
by the eye so that when the user scrolls, the consistency implied by the layout already in view 
is continued. Grids or columns also have to be carefully considered in terms of the gutter 
space between them, so that the columns are not too close or too far apart. There is no set 
width for this separation, as it is relative to the font size and the context of the layout. Also, if 
the columns are too narrow, the text will be too disjointed and hyphenated to provide for 
easy reading. The determination of the layout of the WWW column sizes is determined by 
the WWW designer based on the layout that is envisioned, as well as taking into account the 
metaphors and the navigation controls that are needed in the WWW site. A key informant 
mentioned that similar to their municipality's newsletter using grids and columns, that the 
WWW interface could be more easily read by users should it apply the same technique. 

The COV WWW site provides a styleguide to aid in the presentation and layout of the 
site. However as has been discussed, the provision of such a styleguide does not necessarily 
mean that all pages within a COV WWW site will utilize it. The styleguide that the COV 
WWW utilizes is crisp, with logical navigation opportunity patterns scripted within it- the 
top right return to homepage, the bottom menu bar, and the content specific e-mail link. 
Although there have been comments made on the deficient aspects concerning the overall 
navigability opportunities available within the styleguides menu bar, generally, the layout 
and vision of the styleguide, when used in a consistent manner, is functional and easy for the 
Indexmaster to learn and use. 

6.10.1 WWW PAGE LAYOUT SPECIFICS- TABLES AND FRAMES 

The use of tables and frames can be viewed as an attempt to visually create grids or 
columns for structuring of the information space, yet tables and frames are only seen by 
certain WWW browsers that support tables and frames. The use of these two formatting 
tools of WWW design have raised usability concerns in how they present the data in varying 
browser window sizes. One example is the creation of scroll bars in the case of frames when 
the browser window size is smaller than the frame specifications. 
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The COV WWW site does not employ the 
use of frames within their site. The key informant 
interview suggested that using a styleguide without 
the rather complicated HTML computer code for 
frame use would be easier to implement site-wide 
with a number of different persons involved with 
the construction of the site. As well, the navigation 
aspects of frames were cited as being a usability 
threat. In some instances, the use of tables does 
occur, such as in the CityNews page (Figure 6.15), 
and on the homepage in the Quick Access area 
(Figure 6.1 page 70). As shown in Figure 6.15 the 
layout of this page is visually appealing, so long as 
the user has a browser that can format the HTML 
that is required to achieve this effect. Also, at the 
top of the page is a contents of the page that allows 
the user to jump to that area of the page since it is 
quite long. This page is a good example of a hybrid 
approach borrowing elements derived within the 
publishing trade (columns and grids for visual 
layout appeal) and a Table of Contents hyperlink 
system that acknowledges the nature and 
challenges of this medium. When tables are 
utilized, they are generally well done. 
As shown in Figure 6.15 the 
CityNews page looks visually 
balanced at the default width of the 
Netscape browser. However, resize 
the browser to take up more of the 
screen space available, and it can be 
seen in Figure 6.16 that although the 
grids and columns remain centered 
and at a fixed width, the formatting of 
the Table of Contents is left justified. 
WWW designers must remember that 
what they see when they design is not 
necessarily what the user will see 
(Chapter Five). 
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6.10.2 WWW PAGE LAYOUT SPECIFICS-

G R A P H I C C O N T R O L 

If more control is wanted over the layout 
of the WWW page, the WWW designer can 
resort to the use of graphic files in the form of 
imagemaps. What imagemaps allow is the 
point and clicking on an element within a 
graphic, which retrieves from the server the 
subsequent file. In this way, resizing of the 
browser window and changing the font 
preferences within the browser will not affect 
the presentation of the WWW page, as the 
graphic file is static in appearance. 

The COV WWW site utilizes one main 
imagemap for their community profiles page. 
The map is a 34K interlaced GIF file (Figure 
6.17) and allows residents to click on their 
neighbourhood for relevant neighbourhood 
information. By clicking on the Kitsilano 
community link on the imagemap, the 
following page appears, Figure 6.18. The image 
greeting the user (interlaced GIF, 9K) is a larger 
Kitsilano community map with graphical icons 
on it showing the general area of various city 
services, such as fire halls, schools, and police. 
The use of graphics in this example is to help 
augment the content of the page rather than to 
determine and freeze the actual layout and 
design of a page. 
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6.10.3 WWW PAGE LAYOUT SPECIFICS- HEADLINES/ SUBTITLES 

These components of page layout should have positive connotations and explain the 
benefit to the user. One key informant mentioned that using verbs within headlines and 
subtitles implies more of an action-oriented article, and thus, entices users to read the article. 
The COV WWW site's headlines and subtitles explain well the information forthcoming and 
are differentiated enough by the use of header tags to visually be distinctive and easy for the 
user to read. 

6.10.4 WWW PAGE LAYOUT SPECIFICS-

KICKERS/ LEAD-INS/ PULL-QUOTES/ AND CAPTIONS 

Kickers are one or two words that indicate the topic of the subsequent text. Lead-ins 
and pull-quotes also hint about what the subsequent text is about. Captions are short 
descriptions of graphics, artwork, navigation opportunities, etc.. These methods are utilized 
by magazine publishers to address the readers commitment of time and money to the site. In 
order to address efficiency issues in the search for relevant information, the use of these 
techniques allow the user to quickly scan and determine whether the information is what 
they require or want. 

See Figure 6.15, page 95, which illustrates captions and lead-ins within a City News 
WWW page that are text based, and formatted well to indicate their implicit purpose. 
Captions are used mostly to briefly describe the contents of a link possibility. Given the 
nature of the city information, and the time and ability required to create graphic kickers or 
lead-ins within departments may be constrained by talent and/ or time, it is no surprise that 
these elements have not been utilized. The use of graphic files to create these mechanisms is 
suggested here since it gives the designer the most control in the placement and look of the 
mechanism in relation to the content. 

6.10.5 WWW PAGE LAYOUT SPECIFICS- JUMPLINES 

Jumplines allow a body of text to jump into the WWW browser's information space 
without retrieving a new HTML file. They are utilized since users who do not want to scroll 
will most likely miss the information that is not at the top of the screen. Providing jumplines 
at the top of a WWW page allows the user to consider the additional hidden content areas of 
that WWW page. 

On a related note, the Quick Access [What's New] link just bumps the COV homepage 
up an inch so that the [What's NewJ portion of the COV homepage appears. This is known 
as a Jumpline and this type of link adds to the cognitive overhead for a user. This is since the 
user has no intuitive way of knowing whether they have reached a new WWW page. 
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Jumplines are used throughout the site in the form of [Top of Page] hyperlinks (see 
Figure 6.10 B, page 83). It was noted earlier that there seems to be a tendency to add 
information links to the bottom of a page. As the page grows, the WWW designer adds in 
this link to quickly take a person back to the top of the page, fumplines returning to the top 
of a page should only be used in conjunction with jumplines taking the user down to the 
information so that they do not have to scroll (a mini-index of sorts). Thus, the top of the 
page should have a mini-index with jumplines including the contents of the large scrollable 
page (see Figure 6.10 A, page 83). There are some usability authors, such as Jakob Nielson 
(Sun Microsystems), who state that WWW designers should avoid large scrollable pages. 
However, as noted previously, this statement is true in certain circumstances and not in 
others. 

6.10.6 WWW PAGE LAYOUT SPECIFICS- FILENAMES 

Experienced users look at the directory structures found in the location area of the 
browser and try to interpret the WWW site's structure. Therefore use directory and file 
names that are intuitive and short. Also, use all lower case filenames and tie together 
filenames to structures of the site. Although it is true that mature users utilize the filenames 
for navigation purposes, WWW designers need to ask why this is so. The main reason why 
users have trouble navigating in a WWW site is that the explicit WWW navigation 
architecture and design presented to them forces too much cognitive overhead. Thus the 
users have been forced to derive a secondary method for navigating the WWW information 
space as an attempt to mitigate this cognitive overhead (Nielson, User Interface Design for 
the World Wide Web Tutorial, Conference on Human Factors in Computing Sciences, 
Vancouver, April, 1996) 

Filenames provide a system that shows the directory structure of the site, the structure 
that is viewed within the WWW page hierarchy system. For mature users the filename 
location option on the browser offers a textual page orientation device, however, it does not 
support hyperlink capability. It is suggested that the filenames and directory names be short 
and concise. In a large site such as the COV WWW site, renaming already existing electronic 
documents is a daunting task, and when placed in perspective with other tasks, appears to be 
a low priority one. As such, it may not be realistic given the time constraints that 
municipalities face to address this seemingly low priority task. The key informant for the 
COV stated that there is no file naming convention being utilized at the COV that is guiding 
the naming of WWW directories and files. COV Indexmasters are free to choose filename, 
mainly constrained by the Windows 3.1 format. 
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6.11 INTERFACE DESIGN GUIDELINE EIGHT-

USE CONSISTENT TYPE AND STYLE 

Despite the introduction and large-scale use of graphics within WWW sites, the most 
important form of communication of the WWW is still text-based. The usability issue 
surrounding the use of ASCII text is that of readability- how can WWW designers make the 
text appearing within the WWW information space more readable to the users visiting the 
site? ASCII text is more difficult to control within the WWW medium as WWW browsers can 
specify how the ASCII text in the HTML files are viewed. Users can select within the 
browsers the font style and colour of their choice. Despite the lack of control over ASCII font 
selection, the WWW designer can specify relative size and attributions of the WWW browser 
font preference. Indiscriminate use of the HTML tags for ASCII font attribution and size may 
distract the user from the content, discouraging the user from reading that WWW page. 

Other formatting challenges are the longer the line of text is, the more difficult it is to 
read, since the user's eyes have no place to stop. Secondly, all CAPS is more difficult to read 
as the differentiation between letters is obscured (Waters, 1996, 149). 

Another component of style within the realm of WWW design is the use of 
background graphic tiles. These are graphical images that form a backdrop for the text and 
give a certain style or flare to the WWW page. However, the usability issues surrounding the 
use of backgrounds are that the download time for the page is increased, and also the 
background graphic may decrease the contrast between the type appearing on the WWW 
page causing difficulty in reading. WWW designers need to ensure that if the WWW 
municipal site is using a background, that there is good contrast between it and the overlying 
text. 

Marcus (1990) suggests using a maximum of three typefaces in a maximum of three 
sizes and reminds WWW designers that text should be formatted appropriately, i.e., set text 
flush left, set numbers flush right, and avoid centered text in lists. See Figure 6.15, page 95, 
the CityNews page which follows Marcus's suggestions well. 

The type and style components as described above attempt to provide a 
distinguishable structure within the text passage. Utilizing readable, and thus usable type 
and style methods, will aid the user of the site in reading the information being presented. 
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The proportional and fixed font size as determined by the default settings within 
Netscape provide a clear and readable text based on a white background. The white 
background of the styleguide provides an excellent contrast to the dark text that the Netscape 
browser also defaults to, thus providing an increase in the ease of reading the page. There is 
design restraint shown in the font attributes of the site- there are no blinking tags or difficult 
italic passages. The only comment is that on some links the information accessed is very 
dense and intimidating for the user to read such as the COV News Release page, Figure 6.4, 
page 76. 

If the user changes their default fonts 
and font sizes, the user cannot be assured of a 
readable page (Figure 6.19). Background 
images are not used within the site. Other 
examples, such as Figure 6.5, page 78 use of all 
CAPS in this page since the file being 
referenced is a ASCII text file. This makes it 
difficult for the user to read. 

Other than these examples, Marcus's 
(1990) basic font recommendations have been 
followed well by the COV WWW site providing 
information in a clear and concise manner. 
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6.12 INTERFACE DESIGN GUIDELINE NINE-

USE INFORMATIONAL EXCHANGE TOOLS 

The WWW offers the opportunity to have interactive information exchange between 
users of the WWW site and the site administrators. As mentioned by all key informants, 
interactivity provides a increased opportunity/ability for a planning department or 
municipality to include the participation of its citizens in key issues affecting them and the 
municipality. 

In addition to the listings of municipal and planning-oriented content found in Section 
1.2.1- Possible Planning and Municipal Functions the WWW can Address- the following two 
lists, 6.12.1 and 6.12.2, present further content that a planning or municipality department 
could consider on providing in a brochure type of format. 

6.12.1 PLANNING OR DEVELOPMENT SERVICES DEPARTMENT 

Guides to Rezoning 
Guides to Development Permits 
Guides to Land Development Procedures 
Guides to Subdivisions 
Bulletins for Planning Pre-Notifications of Developments 
General information on Neighbourhood Concept Plans 
Official Community Plan Maps 
General Information on attending a general meeting 
Affordable Housing Listings 
Guidelines for Residential Character Studies and Buildings Schemes 
Property inquiries 
Building Permits and Inspection information 
Development permits information 
Property Records 
Planning department appointments and bookings 
Soil removal and disposal information 
Social planning information 
Future city plans and development information 
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6.12.2 MUNICIPAL-WIDE INFORMATION PROVISION 

Library access and information 
Recycling information 
Sewer and Street information 
Beach openings and closures information 
Bicycle lanes information 
Business License information 
Community centers information 
Community hall meetings information 
Complaints information 
City cultural information 
Environmental Protection information 
Health Units information 
Human Resources information 
Marina and Library services information 
Finance/ Treasury information 
Economic development commissions information 
Permits and licenses information 
Youth outreach program information 
Bylaw Enforcement information 
Handi-bus information 
Air pollution information and reports 
Emergency Response Units 

Sections 6.12.1 and 6.12.2 are informational provision opportunities only, i.e. providing 
information in a brochure format. These are listed here since these content areas can also 
indicate areas for municipalities to consider for interactiveness. The following two sections, 
6.12.3, and 6.12.4, lists opportunities that are conducive toward an informational exchange 
between planning department/municipality and the user/citizen in an interactive manner. 
An interactive WWW site is where users can participate in a task that they find valuable to 
undertake over the WWW. 
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6.12.3 POSSIBLE INTERACTIVE PLANNING AND DEVELOPMENT FUNCTIONS-

• Community special events listings and postings 
• Community development chat forum 
• Strata-title development inquiries 
• Online Development Applications/Permits for building permits 
• Development application tracking 
• Community corner street billboard listings and postings 
• Interactive GIS information regarding municipal land 
• Click before you dig- Online underground power line search for builders (municipal 

WWW site interfacing with the municipalities GIS database.) 
• Registration for speaking at a General Development Permit Meeting 
• Interactive Zoning Maps 

6.12.4 OTHER POSSIBLE INTERACTIVE MUNICIPAL FUNCTIONS-

• Museum information/online displays of current shows providing interactiveness 
• Car pools listings and postings 
• Heritage buildings online tour 
• Crime Stoppers Tips form 
• Online Service Rating of city services 
• Question and answer check sheets 
• Tax and Water online payment 
• Dog pound interactive online listing for lost and found pets 
• Environmental Protection tattle-tail form 
• Fines information- online paying 
• All Application fee payments 
• Accounts payable information/ interactive tracking of cheque payout 
• Bookings and Rentals of community halls 
• Leisure and Parks Summer Kid's Camps Registration 
• Chat rooms for particular topics 
• Message boards for citizens to post messages to others 
• Creation of mailing lists for pertinent municipal information as it is created and 

diseminated 
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The opportunity to have on-line forms for the users to utilize presents an ability for 
interactive information communication between users and the municipality. On-line forms 
present a flexible way to integrate information from users of the municipal WWW site to 
those in the municipality. The graphic layout of the forms need to provide for a consistent 
design and layout, and provide familiar cues for input. When determining the data fields for 
the forms, WWW designers need to consider the logic and consistency of the fields. For 
example, the name field appears at the top of the form, and the postal code after the address 
all types of forms. This type of logical arrangement that most everyone is familiar with 
should be utilized. This sort of information is determined through participatory design 
methods. 

By providing areas of interactivity, the municipal or planning WWW site begins to 
create a sense of community. By allowing citizens to post messages, request information via a 
electronic mailout by the city, and providing topic forums for a chat environment, the 
municipality provides an environment where discussion and information provision is 
fostered. Thus, interactive components such as the examples listed above provide a safe 
environment where readers will want to contribute. Other methods for marketing such 
interactiveness is to have famous or experts in the field online during specific periods of time, 
where citizens can ask questions and receive answers. Providing a "Mayor Online Hour" 
once a week is one opportunity for the municipality to reach out to its communities via this 
medium. 

In providing a WWW site where users interact with the municipality of planning 
department, it is important that they see how they influence the WWW site, in terms of 
content provision, correction, and/or navigation changes. In this way, users of the municipal 
WWW site can provide ongoing "testing" of the WWW site. To gather such feedback, utilize 
feedback forms, provide e-mail addresses for reporting WWW site concerns, and conduct 
online polls (Heller and Rivers, 1996,131). In addition, the municipality or department 
involved should respond to feedback, and publish feedback in a special feedback archive. 

By creating a community of interactiveness, users of the municipal WWW site leave 
their mark, and the site management and administration benefits from having users test the 
continual changing municipal site. 

Integration of interactivity in a WWW site should utilize participatory design to 
determine what issues should be open for interactive feedback and participation. 
Participatory design would also give indications to the WWW site administrators and 
designers on how these issues could be presented within the WWW municipal or planning 
interface. Interactivity will also require a buy-in from all necessary departments needed to 
create, maintain, and disseminate the interactive responses. Thus, departmental support from 
the planning department (potential initiators of an interactive form), computing services 
department (providers of the CGI/Java scripts, WWW server), as well as treasury department 
(provider of validation means via property tax numbers) are all necessary. 
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The issue of security arises when dealing with interactiveness via the WWW. To 
mitigate such concerns, such interactive components of a municipal or planning department 
could be stationed on a separate WWW server, completely independent and separate from 
the computing systems of the municipality and its departments. All files necessary for the 
interactiveness component would be uploaded to the stand-alone WWW server, and all 
database common gateway interface (CGI) or Java scripts would reside on the stand-alone 
server. When the citizen feedback data is required, a simple download via a dial-up 
connection to the stand-alone WWW server can then occur, with the connection terminating 
at the completion of the download. 

Any information that is acquired via an interactive system needs to be validated to 
ensure that the citizen/user of the system is indeed a stakeholder in the community. 
Validation could occur via many different ways, either through the provision of a name and 
phone number, address, property tax number, etc. Each of these validation means has 
limitations in the ability to ensure that a person is who they may claim they are. For 
example, the provision of an address to validate that a user is living within the municipality 
may not be sufficient- the WWW user claiming to be a citizen of that particular municipality 
could open a phonebook and randomly take an address within that municipality. Using a 
property tax identifier would prevent renters of properties to participate. Thus, validation 
has to balance ease of user participation with a means to accurately validate the participants 
identity. Individual validation processes will be unique for each municipality, dependent on 
their willingness and capability to track such information. 

To integrate interactiveness via the WWW into a municipal organization will require 
that the municipal organization be committed to upholding the interactiveness on their side 
of the WWW site. Users/ citizens will respond if given a chance, thus it is important that the 
municipality or the department that is involved/responsible for the informational exchange 
be willing to provide the resources necessary to disseminate such responses. This includes 
having a departmentally integrated approach in maintaining the security and integrity of the 
computing system and the information being presented. 
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Figure 6.20 shows an interactive form from 
the City of Toronto. The case study for this 
project, the City of Vancouver WWW site only 
utilizes e-mail response as a participatory means 
of interacting with the users of the WWW site. 
On-line forms were not being used at the time or 
research. In two cases, those being the [Draft 
Transportation Plan] and the [Survey of Zoning 
Changes], there are requests for the users to send 
in their comments on these issues. One key 
informant mentioned specifically the time and 
energy required to compile feedback information 
is a major discouragement in using a WWW 
municipal site in this manner. Ultimately, 
whether a municipality can disseminate such 
volumes of information will be determined by the 
resources that the municipality has. 
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6.13 INTERFACE DESIGN GUIDELINE TEN-

TEST, TEST, TEST 

Just as it is important to proof read essays, it is important to proof read and test WWW 
sites. As the discussion on WWW Interface Design Guidelines indicate, a WWW site is a 
complex and multi-faceted tool, utilizing graphics, a navigable architecture, content, and the 
user's ability to recall and understand what is being presented, to provide information to the 
user. As such, testing of a WWW site needs to address all of these components. In the 
philosophy of the design rationale put forth in Interface Design Guideline Two, Utilize 
Participatory Design, testing of a site would be a continuous endeavor throughout the design 
and creation phases of the WWW site. Iterations of the WWW site design and architecture-
through continual design, prototyping, and testing, as well as utilizing interactive feedback 
from users- will aid the WWW site's administrators in maintaining a professional, working, 
and up-to-date municipal or planning WWW site. 

Early in the design phases of a municipal WWW site, designers could utilize paper 
prototyping to illustrate the architecture of the site to potential users. Also, icon and symbol 
testing can be used so that the visual language that is determined to be most effective can be 
utilized. One way to undertake this is through the use of a think aloud method, where the 
user speaks what they are thinging while undertaking the task. Both these early testing 
methods can ensure that the WWW site, as it take shape, is on target for achieving usability in 
the two main areas of usability concerns- those being architecture and icon/visual language 
intuitiveness. 

Once the WWW site architecture is determined, iterative testing can shift to utilizing 
Heuristic Evaluations (utilizing Usability Experts) and Usability Roundtables (utilizing User 
Groups) using think aloud or co-discovering methods of discovery. Focuses of these usability 
forums can aid designers and WWW site administrators in determining user reactions to 
WWW site architecture and design while focusing on a fundamental or typical task that a 
user may engage in. 

By using prototypes, icon intuitiveness testing, Heuristic Evaluations and Usability 
Roundtables, municipal and planning WWW site designers and administrators will ensure 
that the main usability defects frequently found in WWW sites will be discovered and 
rectified. In addition to these types of tests, the following tests can be applied by the WWW 
designers and administrators, as organized by main topics discussed within the previous 
WWW Interface Design Guidelines. 
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Content-

The content of the site needs to be proof-read to ensure that proper spelling and 
grammar is being used. As well, participatory design that should have been utilized earlier 
on in the design phase of the WWW site should have addressed areas of content and content 
structuring so that it is intuitive. 

• Identify primary purpose of each page in the first few inches of the screen space 
• Help the reader answer these questions- What is on this page? What can I do 

here? Where can I go from here? 
• Spell and grammar check the content within the WWW site, and ensure that the 

text within the WWW interface is easilv read. 
J 

• Ensure that the title bar matches the content of the WWW page. 
• Keep text readable if using a background. 
• Put the year on any dates appearing within the WWW site. 
• Place a contact name on the WWW site. 
• Resize the WWW site to varying window sizes to ensure the formatting of the 

page remains reasonably consistent and usable. 
• Test interactive forms. 

One aspect of content testing is to ensure that new information is indeed new. A good 
method to follow is to date the new information when it is uploaded to the WWW site. In 
terms of the COV WWW site, its What's New information appears on the bottom of its 
homepage. When the key informant for the COV was asked for the design rationale for 
having the What's New information on the COV's WWW homepage, the key informant 
responded-

To provide a location that gives a hierarchy of what we consider the most important 
information, as well as the latest. It isn't necessary to have it on this page, but it does 
make things slightly easier to administer if they are on the homepage. Downside is 
that the page loads a little slower, but I suspect that extra loading time is low because 
the material is just text and a repetition of existing image files ("New" gifs).... it isn't a 
satisfactory situation, (we are) looking for ways to automate things so that we can have 
a moderated What's New section, but also one that just lists all the additions since a 
certain time." 

Although the key informant acknowledges the deficiencies of the What's New area 
residing on the COV WWW homepage, the efficiencies that are gained in terms of 
administration of that information, in their eyes, outweigh the negative usability concerns 
that are present. 
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Graphics-

The issue of speed of download of a site will require that the use of graphics and other 
multi-media components, such as video clips and sound, be used with an understanding of 
the bandwidth issues involved. As Internet connectivity reaches into the realm of cable, such 
as television does now, the issue of bandwidth will lessen, and the use of graphics and other 
multi-media components would be able to be utilized more abundantly. However, for now, 
graphically-oriented methods for minimizing graphic file size should be considered when 
testing a WWW site. 

• Use small images and repeat where possible. 
• Use text alternatives for images. 

Use GIF 89a formats for image files and ensure that they are the smallest file 
size possible. 

• Put size warnings on links to graphics to indicate to the user the size. 
View your site in different browsers and platforms to ensure that there is no 
glaring usability issues that come up due to how certain HTML tags are 
handled, or how the graphics appear or formatting are handled. 
Check the formatting, and ensure that varying WWW browsers are conducive to 
the HTML code. 
Are the links and graphical elements forming the visual language consistent 
throughout the WWW site. 
Use browser supported colour palettes. 
Only utilize animations and/or other special effects (via plug-ins) when they 
complement the content, rather than acting as the content. 

• 

• 
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Navigation-

The navigation testing of a site would include checking that all links are correct, as 
well as testing with users their natural understanding of the WWW site layout. Any 
navigation challenges that users face should be addressed. Utilizing participatory design in 
the early stages of storyboarding a WWW site would address many of these sorts of 
navigation challenges. 

• Orient readers to where they are in your site via maps or banners indicating 
where they are within the hierarchy. 

• Upload and test HTML files off the server to ensure that the directory and file 
structure of the WWW site remains unchanged so that the hyperlinks remain 
working. 

• Test with users the navigation hierarchy, link placement, hypertext word 
meanings, and download times. 

• Test the WWW site with the images off to ensure that there is still clear 
navigation controls visible (in the form of text) for the user. 

• Make navigation controls and orientation displays are clear and correct for each 
page. 

WWW designers are encouraged to utilize the above approaches to test for various 
aspects of WWW usability. Testing of the site with such approaches will uncover certain 
WWW design trade-offs and flaws and will allow the WWW designer(s) to re-consider or re
design the municipal WWW site before it is released to the Internet. Time-out for testing 
throughout the development phase is one of the most important aspects of designing a 
usable, and professional, WWW site. However, many WWW designers treat it as being one 
of the last tasks in the creation a WWW site. As such, it is often overlooked due to time and 
budgetary constraints. 

It is evident from the examples cited above regarding the COV's styleguide's lack of 
consistent use that either there has been no testing by the key persons responsible for that 
information, or that these persons have not had the time (or resources) to rectify any 
problems. Figure's 6.4, 6.5, 6.6 B, 6.13, and 6.16 show that there is a lack of care, testing, 
and /or time to ensure that COV site is coherent across all borders of departmental content 
responsibility. Resizing the browser window would have shown a tester that the Table of 
Contents in the CityNews page (Figure 6.16, page 95) would not be centered like that of the 
tables (Figure 6.16). Although the visual language is consistent across the site, partly due to 
the use of the styleguide, less obvious elements such as the bottom navigation menu bar are 
not utilized to its full potential. Although testing would show that the navigation menu bar 
is present, the ignorance of the tester regarding the hidden possibility of other navigation 
components render the usability of this tool less effective in ensuring the overall tightness in 
design and architecture of the WWW site. When the COV key informant was asked 
regarding testing and feedback at their WWW site, the key informant stated the following-
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"We do respond to feedback, although we have no formal aproach to users other than a 
broadly distributed mail to on pages throughout th site. Internally, we have a form 
that staff can fill out. We will put a similar form on our site in a few weeks for external 
users." 

The form the key informant is discussing is a form for design input. When asked if 
there are any methodical testing procedures done at the COV WWW site, or whether testing 
is the responsibility of the departmental indexmaster to ensure that their area is OK, the key 
informant responded that it was the latter scenario- the departmental indexmaster was 
responsible for their specific content area. As has be seen, such a decentralized approach to 
testing and maintenance has its challenges when the individual departmental indexmaster is 
challenged in terms of time for maintenance, or knowledge in HCI usability. 

6.14 INTERFACE DESIGN GUIDELINE ELEVEN-

CREATE AN ORGANIZATIONAL BUY-IN FOR HCI 

There must be an organizational and management buy-in to utilize HCI and the WWW 
Interface Design Guidelines to ensure that the usefulness and the usability of the WWW tool 
is first achieved, and secondly, maintained. All key informants from planning departments 
interviewed did not have much, if any, detailed knowledge of HCI. Due to their time 
constraints within the office, it is not realistic that they would ever have an opportunity on 
municipal time to consider HCI in any significant depth in the context of implementing HCI 
usability guidelines within their departments WWW presence. 

The main administrative and design challenge in providing a large WWW site with 
many individuals responsible for content and content presentation is consistent and timely 
content management. Figures' 6.4, 6.5, and 6.6 B, and 6.13 show that the WWW designer(s) 
responsible for the information has not included the visual elements as suggested by the COV 
WWW styleguide. A decentralized approach such as the COV's requires an overall content 
management component/structure to ensure that the content is consistent with the visual 
language and other design and usability issues. As content increases on the WWW site, it 
will be necessary to revise the architecture template and the navigation opportunities being 
presented to the user to reflect cognitive limitations of users. Creating an architecture 
template and then continuing to add content to the template without considering the user 
will quickly make the navigation of the WWW site a nightmare. Based on the key informant 
interviews, time for content management, as well as whose responsibility it is remains a 
policy issue that is being raised in several of the municipalities. 
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The challenges faced by the COV WWW site in terms of usability are shared with all 
WWW sites, municipal or otherwise. Comments regarding the decentralized design and 
maintenance approach utilized by the COV for its WWW site have indicated that creating 
styleguides can help integrate usability guidelines into the design of the interface, but 
ultimately, whether continued usability is achieved will be determined by the supporting 
management framework of the organization. 

From the COV example, the utilization of a styleguide did make some gains towards 
usability, however, the common challenge that faces the COV and any municipal WWW site 
is content management. Content management is not solely within the realm of the user-task-
environment relationship. It is based largely on the management strategy and the corporate 
culture and habits of the organization administering the WWW content and site (see Figure 
4.1, page 58). Consider the following three key ingredients for good user interface design 
which Mayhew (1996, 4) states: integrate usability design principles and guidelines, have 
sound managerial and organizational techniques, and lastly, utilize good information 
gathering, design, and testing procedures for the WWW site's interface. The last ingredient 
speaks to the content management aspect that municipalities will need to address in keeping 
their WWW sites usable. Many of the comments made regarding the COV site analysis in 
Chapter Six provide examples of usability flaws due to the decentralized approach of 
maintaining the COV WWW site. By using many different Indexmasters, with varying levels 
of FFTML proficiency, it can be expected that there will be a breakdown eventually of the 
COV styleguide. This breakdown (and the effects that it has on usability) is the result of the 
organizational structure that maintains the WWW site. Thus there are two factors influencing 
usability of an interface, the HCI sphere of knowledge of the Indexmasters, plus 
organizational management challenges and constraints. 

Content management will become the primary focal point enabling this site to 
maintain a user-friendly site architecture and design. It is apparent that the WWW medium 
is flexible and changeable (Chapter 5). As the medium is this, WWW sites have to also be 
flexible and changeable. Site architecture and design can never be static if the site 
administrators are concerned with usability. WWW site designers must strike a balance 
between aesthetic appeal and ease of modification. Over time, new navigation items will 
have need to be added and page titles will have to be changed. Re-design can avoid much 
work by building room into graphical menus and navigation bars for additional options or 
simply by using textual menus. However, as seen in the COV site, this can only work if the 
content responsible persons (Indexmasters) are aware of such HCI navigation opportunities. 
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A decentralized departmental approach to the design and maintenance of the COV 
WWW site has advantages in terms of having departmental control over the content of the 
individual areas. However, the challenge is how to maintain a usable site when the 
responsibilities of the WWW site are distributed throughout the organization, and the 
intricacies of usability are so complex. The only visible solution is to have an overall content 
and site architecture management system which determines the format and philosophy of the 
design of the WWW site and implements this vision in coherence with the usability WWW 
interface design guidelines. The typical indexmaster/ content manager of a WWW site would 
first be a technology champion. This is a person that understands the limitations of 
computing technology, and thus, is a person that can get the most done with it. Secondly, the 
indexmaster/content manager would have to have a strong skill in writing and editing, as 
well as being very knowledgeable in the affairs of the city and its departments. Ideally, 
communications officers of a municipality would be likely candidates, but not necessarily the 
only candidates. Lastly, the indexmaster/content manager needs to have a strong 
understanding and vision for the future, in terms of Internet technological advances, as well 
as for the design philosophy of the municipal WWW site. To nurture such an individual 
within the municipality will requires an organizational buy-in of HCI usability. 

In closing, WWW Interface Design Guidelines cannot be blindly applied to any 
interface situation without an understanding as to why the guidelines exist (requiring 
knowledge of HCI), as well an understanding of the sponsoring organization's resources, 
constraints, and attitudes towards this resource. Referring back to Section 1.3, page 9, the 
project's goal was to determine whether WWW Interface Design Guidelines can, in and of 
themselves, guarantee a usable WWW interface. Although WWW Interface Design 
Guidelines that improve the usability of a WWW interface are certainly necessary, they are 
not sufficient. A content management system supported by the organization must be 
implemented to achieve continued usability through time. 

©1997 Gordon Berg page 113 



APPENDIX 1 

Connor (1986, 6) describes the rungs of the "New Ladder of Citizen Participation"-

Education 

The essential foundation of an informed constituency; developed through long term, low profile and low cost 
activities; mutual education of the various parties by each other is a key element; where a sound educational 
base has been developed and a non-controversial proposal is put forward, a comprehensive public involvement 
program may be quite unnecessary (e.g. move from Education to Prevention on the diagram. 

Information-Feedback 

The simplest form of public involvement in which information is provided to the public, together with several 
alternative solutions which respondents are asked to rank. Suitable for simple and less controversial proposals. 

Consultation 

A more comprehensive process which solicits new alternatives, further evaluation factors and weights on 
evaluation criteria from the interested and informed public for a proposal; this process is more demanding of 
both planners and the public, but also more powerful in generating generally acceptable solutions to issues. 
This is still an advisory process. 

Joint Planning 

A process to involve decision-making jurisdictions as partners in the planning process; where several agencies 
have a stake in the issue, a "one-window" approach is highly desirable. 

Mediation 

An application of the labor-management conflict resolution process in which a neutral and respected third party 
seeks to develop workable compromise solutions. More likely to be effective when the conflict is mature, power 
is balanced between preferably two parties, negotiation is seen as inevitable and the decision can be reviewed 
later. 

Litigation 

While often slow, costly and divisive, this is the last opportunity to resolve an issue; this often takes place before 
court action; a new breed of environmental lawyers can often be more appropriate than traditional ones. 

Prevention/Resolution 

While most regard prevention as ideal, there are some combative organizational cultures where decisive action 
is valued; organizational development processes can sometimes be employed usefully in these cases. A sense of 
equity about proposed solutions is important for them to be generally accepted. 
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Process of Informed Consent 

Research Project Title: 

Interface Design Considerations for 
WWW Planning Initiatives 

A Masters Degree Project prepared in partial fulfillment of the requirements of the M.E.Des. degree from the 
Faculty of Environmental Design, 

The University of Calgary 

Investigator: 
Gordon Berg 

Supervisor: Dr. R.M. Levy, University of Calgary 
External Advisor: Dr. J. Caird, University of Calgary 

Industry Advisor: Ernest von Rosen, M.Sc, AMG Media, Vancouver 

This consent form, a copy which has been forwarded to you, is only part of the process 
of Informed Consent. It should give you the basic idea of what the research is about and 
what your participation will involve. If you would like more detail about something 
mentioned here, or information not included here, please ask. Please take the time to read 
this form carefully and to understand any accompanying information. 

Project Description-

The investigators Masters Defense Project (MDP) focuses on 'Interface Design 
Considerations for Computer Mediated Communications in the Realm of Participatory and 
Regional Planning.' The researcher will critically examine and evaluate how Internet 
technology as a new tool in the planning and design of the environment is highly 
dependent on the interface design of the tool. The MDP will provide Interface Design 
Guidelines to regional and community planners to ensure effective computer mediated 
communications, providing an effective and efficient tool for the dissemination of 
information on local/ regional planning. 

Specific Chapters and Endnotes of the Project discuss the following topics-

1) To broadly explore the changing foundations of planning thought focusing on 
community participation and empowerment to provide a frame of reference to discuss the 
Internet as a tool for planners. 

2) To introduce the current trends of the information age, along with their impacts on the 
planning profession. 

3) To examine communication theory and human-computer interface studies focusing on 
usability of human-computer systems' tools. 
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4) To examine selected planning oriented Internet sites and their interfaces. An analysis 
using parameters found to be important in the communications theory chapter will be 
undertaken. 

5) Lastly, this Project will provide a synthesis on how the planning profession can 
reposition itself via information technology in community and regional planning practices. 
The Internet Site Analysis will be used to highlight and reinforce Design Considerations that 
are forwarded to address the successful integration of the Internet as a tool within the 
planning process. 

Your Involvement-

Research and analysis will be conducted by the principle investigator. The principle 

investigator is asking for your involvement in a brief interview related to your views and 

concerns of the Internet, as well as your viewpoints on participation in local planning 

processes. 

The procedure being used for this communication is either through in-person or phone 
interviews. (The researcher prefers in-person interviews, but realizes that in some cases this 
is not an option.) Your views can be integrated within the research by simply signing this 
Informed Consent letter. Anonymity of personal statements in the final document may be 
requested and provided for. 

Your signature at the bottom of this page indicates that you have understood to your 
satisfaction the information regarding participation in the research project and agree to 
participate as a subject. 

In no way does this waive you legal rights nor release the investigator, sponsors, or 
involved institutions from their legal and professional responsibilities. You are free to 
withdraw from this study at any time. Your continued participation should be as informed as 
your initial consent, so you should feel free to ask for clarification or new information 
throughout your participation. 

If you have further questions concerning matters related to this research, please contact 
Gordon Berg at 604 730 4876 (Vancouver residence). 

If you have further questions concerning your participation in this project, you may 
also contact the Office of the Vice-President (Research) and ask for Karen McDermid, 
(403) 220 3381. 

Thank You, 
Gordon Berg Signature of Consent 

Please retain a copy of this for your records and reference. 
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Eason's concepts are as follows (c.f. Booth, 1989,106) and indicate the breadth of 
issues and relationships that are found within HCI-

Task Characteristics 

Frequency-

Openness-

System Functions 

Ease of Learning-

Ease of Use-

Task Match-

User Characteristics 

User Knowledge-

Motivation-

Discretion-

refers to the number of time any particular task is 
performed by a user. 

refers to the extent to which a task is modifiable. 

refers to the effort required to understand and 
operate an unfamiliar system. 

refers to the effort that is required to operate as 
system once it has been understood and mastered by the 
user. 

refers to the extent to which the information and 
functions that a system provides matches the needs of 
the user. 

the knowledge that a user applies to a task. 

refers to the amount of motivation a user has to 
operate a system. 

refers to the user's ability to choose not to use some 
part, or even the whole system. 
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The AIGA descriptions of the three dimensions of icons are as follows-
(American Institute of Graphic Arts, 1981, 20) 

"The semantic dimension refers to the relationship of a visual image to a meaning. 
How well does this symbol represent the message? Do people fail to understand the message 
that the symbol denotes? Do people from various cultures fail to understand this symbol? 
Do people of various ages fail to understand this symbol? Is it difficult to learn this symbol? 
Has this symbol already been widely accepted? Does this symbol contain elements that are 
unrelated to the message? 

The syntactic dimension refers to the relationship of one visual image to another. How 
does the symbol look? How well do the parts of the symbol relate to each other? How well 
does this symbol relate to other symbols? Is the construction of this symbol consistent in its 
use of figure/ground, solid/outline, overlapping, transparency, orientation, format, scale, 
color, and texture? Does this symbol use a hierarchy of recognition? Are the most important 
elements recognized first? Does this symbol seriously contradict existing standards of 
conventions? Is this symbol, and its elements, capable of systematic application for a variety 
of interrelated concepts? 

The pragmatic dimension refers to the relationship of a visual image to a user. Can a 
person see the sign? I s this symbol seriously affected by poor lighting conditions, oblique 
viewing angles, and other visual "noise"? Does this symbol remain visible throughout the 
range of typical viewing distances? Is this symbol especially vulnerable to vandalism? Is this 
symbol difficult to reproduce? Can this symbol be enlarged and reduced successfully?" 
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Ted Nelson (1965) contrasts hypertext to that of traditional text-

"Systems of paper have grave limitations for either organizing or presenting ideas. A 
book is never perfectly suited to the reader; one reader is bored, another confused by the 
same pages. No system of paper- book or programmed text- can adapt very far to the 
interests or needs of a particular reader or student. 

However, with computer-driven display and mass memory, it has been possible to 
create a new, readable medium, for education and enjoyment, that will let the reader find his 
level, suit his taste, and find the parts that take on special meaning for him, as instruction or 
entertainment. 

Let me introduce the word hypertext to mean a body of written or pictorial material 
interconnected in such a complex way that it could not conveniently be presented or 
represented on paper. It may contain summaries, of maps of its contents and their 
interrelations; it may contain annotations, additions and footnotes from scholars who have 
examined it. Let me suggest that such an object and system, properly designed and 
administered, could have great potential for education, increasing the student's range of 
choices, his sense of freedom, his motivation, and his intellectual grasp. Such a system could 
grow indefinitely, gradually including more and more of the world's written knowledge." 
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Kosokoff s Hypertext Considerations 
(http:/sunsite .unc.edu./cmc / m a g / 1995/mar/kosokoff.html (as of Sept. 22.1996)) 

1. Menu language 

The hypertext link names should be clear and precise, strongly hinting at what is to be found by 
selecting the item. 

2. Classification 

How the hypertext links are organized is partly determined by the type of information within the links. 
The links could be geographical, biological, or other. But the findings of Kosokoff suggest that most users seem 
to prefer a subject-based organization for most resource types. This could be due to the relative easier cognitive 
task of making inferences when confused about potential links. Since subjects are usually broad in nature, and 
most users are familiar with subject headings from their personal experience in libraries or other information 
situations, the users prefer that which is most common to them. Thus subject-oriented sites require the least 
amount of time and energy in understanding the "Rules of Engagement" for the site. 

3. Maintenance & monitoring 

It is important to maintain and monitor any off-site links so that references made to them are accurate 
and worthwhile for the user to access. The more complex the information site becomes, the more difficult this 
becomes as resources are required in terms of time and energy to maintain such links. 

4. Menu structure and heavily-used resources 

The most used and obvious information links should be located at the top of the page to facilitate quick 
and easy recognition. This helps reduce the cognitive overhead that Conklin describes. 

5. Linear menu structure 

Kosokoff's research has found that one major complaint is that there are often too many selections at the 
Homepage level of many sites. The one advantage about longer menus is that they leave a shallower menu 
structure beneath them. However, too much in one menu can be overwhelming, as is the case in the above 
stated site. Some (for instance Jakob Nielson, CHI 96 Tutorial) suggest that a 7+1- 2 deep structure should be 
about the maximum, as this addresses Conklin's cognitive overhead concerns as well as the 
disorientation aspect of links. 

6. Location: Where in the Net is this? 

Due to the hierarchical nature of the information sites, it is easy to become disoriented. As such 
Kosokoff suggests that resource files should contain some indication of their origin/authorship and that 
administrators should consider placing such information at the top of all informational files. 
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Conklin (1987, 38) summarizes the advantages of hypertext-

• ease of tracing references: machine support for link tracing 
means that all references are equally easy to follow forward to 
their referent, or backward to the reference; 

• ease of creating new references: users can grow their own networks, 
or simply annotate someone else's document with a comment 
(without changing the referenced document); 

• information structuring; both hierarchical and nonhierarchical 
organizations can be imposed on unstructured information; even 
multiple hierarchies can organize the same material; 

• global views: browsers provide table-of-contents style views, 
supporting easier restructuring of large and complex documents; 
global and local (node or page) views can be mixed effectively; 

• customized documents: text segments can be threaded together 
in many ways, allowing for the same document to serve multiple 
functions; 

• modularity of information: since the same text segment can be 
referenced from several places, ideas can be expressed with less 
overlap and duplication; 

• consistency of information: references are embedded in their text, 
and if the text is moved, even to another document, the link 
information will provides direct access to the reference. 

• task stacking: the user is supported in having several paths of 
inquiry active and displayed on the screen at the same time, such 
that any given path can be unwound to the original task; 

• collaboration: several authors can collaborate, with the document 
and comments about the document being tightly interwoven..." 
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Link Words to Avoid 

Levine (1995) cites Jutta Degener's "Dangerous Words", cataloging some of the most 
common traps that a writer of WWW documents may encounter. 

available 
Almost always redundant. If the things you are linking to weren't available, you couldn't link 
to them in the first place. Some of the style guides in the related material section 
recommend replacing every occurrence of "Click here to go to X.' by "Information on X is 
available.' The main effect of that change is that it shows you've read one of those style 
guides. 

back 
Which way leads back' depends on the direction your visitor came from. Describe the subject 
of the page instead, or use absolute directions. 

Check it out! 
A meaningless buzz-phrase that often camouflages the speaker's lack of enthusiasm for 
whatever it is that you're supposed to visit. 

click 
Some of your readers will not be able to click; use "select this' instead of "click here', if you 
must. (Better, avoid talking about the document in the first place; write about the subject 
instead.) 

cool 
An overused buzzword. Try to describe why, not just that, you like it. 

current 
Often redundant. Used correctly, it refers to the current instance of a periodical event ("the 
current issue); do not use it to refer to a document that is merely growing or being 
maintained ("the current comp.lang.c FAQ' or "the current list of pizza toppings'). As a 
general rule, if you don't offer back issues of the event, you don't need to point out that what 
you do offer is the current version. If you are using current' to stress that the information 
you provide may become invalid in the future ("Currently, the Internet is acquiring a million 
new users per month',) replace it with an explicit date or source of the information ("As of 
September 1994,...'). Like a program that is written as a one-time hack and then stays around, 
your text might stick around much longer than you anticipate. 

describes 
The resource describes fact' talks about structure, not contents. 
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documents 
The resource documents information' again talks about structure, not contents. Documents' 
sounds good if the verb's subject is not usually considered a source of information; e.g. 'The 
rings on this tree stump document the forest fire of 1804, as well as the sequence of very dry 
summers in the 1960s. If the resource is implicitly a document (such as a file, a list, or a 
hypertext page), the documents' is just redundant and boring; stop writing about the form, 
start writing about the contents. 

Here is ... 
If you start a sentence with here is' or here are', you usually end up talking about the 
document rather than the subject. 

home 
Similar to "back'. Which way leads vhome' depends on the your visitor. Describe the 
subject of the page instead. 

hot 
Another overused buzzword. It started out as meaning frequently used' or at least recently 
used', and now says the same as cool'. 

hotlink 
Should be a frequently used or popular link, not just a link. If the word Tink' alone isn't 
spectacular enough, use 'hyperlink'. 

hotlist of cool 
sites /links 

At least pretend that you have been around long enough to tire of this pun. 

InterNet 
is spelled "Internet". Big I, small n. Avoid the StoodlyCaps mannerism in general; unlike 
identifiers in most programming languages, English text easily accommodates white-space 
characters and hyphens. 

Internet 
A (globally unique) set of interconnected smaller networks that transfer packets or, on a 
slightly higher level of abstraction, streams of data between applications on hosts. The World 
Wide Web is one of many Internet applications; others are email, chat systems, large parts of 
USENET, and user interface systems like X/Windows and News. Since "Internet" sounds 
cooler than "World Wide Web," one often sees the two terms confused. Nevertheless, an URL 
is not an "Internet address ", and "surfing the Internet," if one would actually do that, would 
be a boring affair that involved a lot of packet header decoding. 
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link to 
means to edit a document to include an anchor or other reference to another document; it 
does not mean "follow a link". 

list 
If you describe the format that you present your information in ('Here is a list of things ...'), 
you could and should be talking about the contents instead. 

Mosaic page 
"Mosaic" is only one of many possible programs people use to read documents available on 
the World Wide Web. The documents themselves are "HTML documents" or "hypertext 
documents" or -pages. Describing the medium with the name of one particular browser 
makes as much sense as calling a highway a Ford path. 

neat 
Almost as overused as "hot' and cool'. Try to describe why, not just that, you like it. 

"Browser"-enhanced 
Don't do it. If you do it, don't talk about it. If you talk about it, don't assume that markup 
geared towards a particular commercial vendor is an advantage. 

next 
One of the relative directions that make sense only in text that shouldn't be hypertext in the 
first place. If the next page has a title, at least mention it together with the direction. 

note 
If you ask your readers to note' something, they should have a chance to arrive at your 
conclusion by examining your evidence themselves. 

Almost any sentence that uses Nnote' can be reworded to avoid it; simply state the fact the 
reader should be aware of. 

offered 
Redundant in a way similar to available. 

one-stop shop 
Often used as "Your one-stop shop for X on the World Wide Web." Promises that I won't need 
to go anywhere else, and most often the first sign that I should. 

point your browser at.. . 
One cannot point programs at sites. I don't even want to think about the metaphor that 
would allow this. 
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press this button 
Like click here', only worse; the writer is so infatuated with the cheesy 3-D looks of the new 
form — in my case, badly aligned buttons that jerk across the page when I scroll it that he or 
she believes the user will actually press the button rather than click on it (or select it). 

previous 
One of the relative directions that make sense only in text that shouldn't be hypertext in the 
first place. If the previous page has a title, at least mention it together with the direction. 

provides 
The resource provides information' again talks about structure, not contents. Many phrases 
with "provides' are better expressed using other verbs; e.g.-

1. provides a history -> recounts 
2. provides a list -> lists 
3. provides a description -> describes 
4. provides an overview -> surveys, introduces 

Sometimes, "provide' is just a fancy word for give'. 

select here 
The author has dutifully replaced the "click' in "click here' with a select' - but failed to 
consider that one selects something, not somewhere. 

select this link 
Almost as bad as "click here,' but at least the uninspired writer does not assume a bitmapped 
client program. 

surf 
An overused buzzword. With its allusion to "waves" it may have its place - but you just can't 
surf a net. 

There is..., This is ... 
If you start a sentence with Here, This, or There, you usually end up talking about the 
document rather than the subject. 

view 
Do not use view' when you mean read'. 

view this server 
Much as one cannot point a browser, one cannot view a server, either; only a document, page, 
or screen. 
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viewing 
pleasure, for your 

Avoid worn-out phrases like this one unless you're writing a parody. 

WWW 
can be hyphenated either as 'World-Wide Web' or 'World Wide Web' (but try to be consistent 
within one document). It is a world-wide (hence the name) network of documents, software, 
and protocols that connect them. Consequently, it does not make sense to speak of this' or 
my' or our' WWW; the part controlled by a single human or company can only be a 

document, subtree, web, or site. 

And one addition to the list, which is not in Jutta's document: 

under 
construction 

The nature of web documents is to be fairly fluid and easily updatable. Either you have 
enough done that you think your pages are useful to people, in which case you need not 
apologize for them, or you aren't ready to show them to the world, and shouldn't be 
making them public. It's acceptable to talk about the work that will be done to your pages in 
the (hopefully) near future, as long as you're going to do it. 
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Municipality: 1 2 3 4 

Planning related questions-
1) Number of Computers? 
2) Computer Permit Tracking? 
3) Size of Department? 
4) Development Permit paper trail? 
5) Planning Dept. Constraints? 
6) Technology driven by? 
7) Active GIS Database? 
8) Budget? 

Internet related questions-
9) Is there Internet Access? 
10) # of Internet Connections? 
11) Internet Mood? 
12) Internet Literacy? 
13) Your Internet Concerns? 

14) Internet Strategy? 

Computer support questions-
15) Resp. for Computer Train.? 
16) Computer Support? 
17) Computer Committee? 

Political related questions-
18) What are Council's concerns? 
19) Internet Policy Considerations? 
Maintanance 

25 IS 17 23 
Yes No Yes No 
20 18 15 23 
? ? 200+ 7 

Time Time Time Time/$ 
Engineering Eng. Eng. Eng. 
Yes Yes Yes Yes 
Corporate Dept. Corp. Corp 

Yes Police Only Yes ? 

1 0 all ? 

Excellent Ok-Fine Excellent Ok 
Good 7 Good ? 
Security (S) Maintenance (M) 

none S, Time (T) 
? ? publii c access ? 

H.R. H.R. H.R. H.R. 
>one day >one d. > l / 2 d . >one d 
Yes No ? Yes 

? Reviewing ? F Reviewing 
Security Access, S Legal 
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Municipality: 

Planning related questions-
1) Number of Computers? 
2) Computer Permit Tracking? 
3) Size of Department? 
4) Development Permit paper trail? 
5) Planning Dept. Constraints? 

6) Technology driven by? 
7) Active GIS Database? 
8) Budget? 

Internet related questions-
9) Is there Internet Access? 
10) # of Internet Connections? 
11) Internet Mood? 

12) Internet Literacy? 
13) Your Internet Concerns? 

14) Internet Strategy? 

Computer support questions-
15) Resp. for Computer Train.? 

16) Computer Support? 
17) Computer Committee? 

Political related questions-
18) What are Council's concerns? 

19) Internet Policy Considerations? 

? 24 10 12 
Yes Yes No No 
20 24+ 8 12 
? 300+ 200+ 120-200 
Time Time Time, Staffing 

Time, Staffing 
Engineering 
Yes 

Eng. 
Yes 

Tax Eng. 
Yes No 

? ? Corporate ? 

Yes 
? 

Yes 
100+ 

Experimental Yes 
14 5 

Ok Excellent Council -ve 

Good Excellent 
Experimental 

Ok-Fine Ok 
None Cost savings Security 

Access 
7 Brochure H.P. 

Brochure H.P. 
None 

7 H.R. Computer Com. 
None 

>one day 
Yes 

> l / 2 d a y 
Yes 

Yes O.K. 
Yes Yes 

Supportive 

7 

Under review 
Negative 

No position 
? Service Concept ? 
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Municipality: 10 

Planning related questions-
1) Number of Computers? 
2) Computer Permit Tracking? 
3) Size of Department? 
4) Development Permit paper trail? 
5) Planning Dept. Constraints? 
6) Technology driven by? 
7) Active GIS Database? 
8) Budget? 

Internet related questions-
9) Is there Internet Access? 
10) # of Internet Connections? 
11) Internet Mood? 
12) Internet Literacy? 
13) Your Internet Concerns? 
14) Internet Strategy?? 

Computer support questions-
15) Resp. for Computer Train.? 
16) Computer Support? 
17) Computer Committee? 

4 25+ 
No Yes 
1 25+ 
200+ 300+ 

Time, Staffing Time 
Public Works Tax & Property 

No Yes 
Dept. Corporate 

No Yes 
0 100+ 
Interested Excellent 
Ok-Fine Excellent 
Security SecurityTime 
None Progressive H.P. 

Computer Com. HR/Computer Com, 
> l / 2 d a y > l / 2 d a y 
Yes Yes 

Political related questions-
18) What are Council's concerns? 
19) Internet Policy Considerations? 

Positive Positive 
Security, Legal 

Security, Public Access 
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Key informant themes-

Key 
Informants 

I s s u e s 1 2 3 4 5 6 7 8 9 10 

Time • V = V I V V V i V j V [ V V j V j 
' ! • 

Security • V • V ; V V" ' ! V " " ] " " "71"7'1 ; ! ! : 
Maintenance ! -if • V \ •>/ "7"i"7"i" I 71 

; ; I ! ! ! ! [ 

Cost i ; • 

savings • V • V " V V i'v'1 i i f 1 i : 
Computer I i i ; ; 
Committee i V i V V V V i V 17 1 
Political 
Support : A / V V : A / V IA/A/V ok V V VVV; x i x ok iVVV: 

1 ! ! J ! 

Research • V i V i V V V V i V i V v'T "v "1 ; ; : : i 
Internet ; S i S ; Y Y Y i S ! S ! No r No ; Y ; 

off ice access • 

Time ! ! ! I 1 

wasting • V '• V r v 1 
Internet i ! 
l i teracy i S i V V • ok V V ok ; V V i V V i S r x Qjj\ 

Y- Yes S= Some x= Poor 

V W = Excellent 
VV= Good 
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Figures 5.1-5.5 illustrate the visual differences between different browsers, screen sizes, 
screen resolutions, and computing platforms. The common variable among all of these 
figures is that the screen captures were taken with the WWW browsers at their default width. 
These screen captures were then resized to be three inches (541 pixels) wide to enable the 
layout as it appears within this MDP. For example, Figure's 5.1 A-C shows the screen 
captures of different browsers with the same monitor size and a consistent resolution, all at 
the browser's default width; and re-sized to three inches (541 pixels) width. Figure 5.1 C, 
MacWeb's browser, is shorter in height since its default width was originally wider than that 
of Figure 5.1 A and Figure 5.1 B. When resized to three inches Figure 5.1 C's height 
proportion became shorter. Thus, the shorter the height of the individual figures, the wider 
the original default width was for that particular browser. 
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Additional Usability Principles-
(c.f. Baecker et al., 1995, 75) 

Hersh (1984, (original source not referenced in Baecker et al., 1995)) presented 93 
guidelines. A sampling are as follows-

1. Designers make myths; users make conceptual models. 
10. Minimize conceptual load. 
15. Do not violate the rules of human conversation. 
16. Be consistent in the use of language. 
31. Write the user's guide first. 
89. Select subjects who are representative of the target population. 

Heckel's (1991) design elements are-

1. Know your subject. 
2. Know our audience. 
4. Communicate visually. 
6. Speak the user's language. 
7. Communicate with metaphors. 

Shniederman's (1992, 72-73) eight golden rules of dialog design are-

1. Strive for consistency. 
2. Enable frequent users to use shortcuts. 
3. Offer informative feedback. 
4. Design dialogues to yield closure. 
5. Offer simple error handling. 
6. Permit easy reversal of actions. 
7. Support internal locus of control. 
8. Reduce short term memory load 
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The Listing of Homepage Links on the City Of Vancouver WWW Site 
(as of Dec. 1, 1996) 

1996 Election Results 

Services 
Council 
Communities 
Contacts 

Quick Access 

• What's New 
• Major Info Sources 
• Recreation & Culture 
• Tourism 
• Meetings 
• Questions A-Z 
• Emergency Prep. 
• About Vancouver 
• City Government 
• Statistics 
• Public Protection 
• Jobs Available 
• Community 
• Current Issues 
• Environment 
• Immigration 

What's New... 

• Latest news releases 
• Weekly Planning Update 
• See what's happening in your neighbourhood. A comprehensive list of 

current rezoning applications and pending or current policy developments. 
• 1996 General Local Elections November 16 
• Draft Transportation Plan Your comments are welcome. 
• Council Decision on Club Keno 
• Report to Council (October 22) 
• By-law amendment (passed October 24) 
• Recycle Your Leaves 
• A Reminder About Parking Fines 
• City Introduces New Service, Communication Initiatives 
• Neighbourhood Integrated Services Teams working with communities to 

solve problems 
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• Contact the Neighbourhood Integrated Service Team Liaison in 
your community 

• Watermain Cleaning Oct. 7 - Dec. 3 
• Draft Capital Plan for 1997-1999 Input deadline has passed; Background 

information only 
• New Business Hours for City Hall's East Wing Sept. 9/96 to Jan. 31/97 
• Council Approves Amendments to Protect Trees 
• Wide Area Radio System and Emergency Centre 
• Greenways: a city-wide network of green paths for pedestrians and cyclists 
• Blue ways advisory group looks at water bodies around Vancouver 
• Fire Protection System being built Downtown Expect some traffic delays 
• Survey on Zoning Changes Return by December 21. 
• Zoning District Descriptions: The meaning behind terms like RS-1 and CD-I 
• Zoning Review Available For neighbourhoods presently zoned RS-1 or RS-IS 
• Important Notice for Property Owners on Land Assessment Averaging 
• [Top of Page] 

Upcoming Public Meetings 

CITYweek 
• This week's events listing 
• Council Meetings 
• Council Package 
• Agendas, Reports and Minutes for regular Council, Standing Committee and 

Commission meetings 
• Hastings Park Conference and Open Houses - till Dec. 7 
• Development Permit Board Meeting Dec. 9 1239 West Georgia Street 
• Information meeting on 1410 Granville (proposed Dance Centre) Nov. 26 
• Public Hearing on Billboards Nov. 26 
• [Top of Page] 
• Comments or questions? Send mail to info@city.vancouver.bc.ca 
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Technical Guidelines for Graphics-
(Waters, 1996, Heller and Rivers, 1996.) 

• use 72-80 dpi resolution so that the pictures fit reasonably well on various 
system monitor types 

• keep files to 30K as many users utilize 14400 modems 
• scan images at 150 or 300 dpi, manipulate in RGB mode, re-save at 72 dpi, 

switch file to indexed color in an interlaced GIF format. The interlaced GIF 
format allows the graphic to load within the interface in layers of detail, 
thus allowing the user to recognize the graphic before it has totally 
downloaded 

• indicate that imagemaps are clickable; this is also true for banners 
• limit large images used solely for visual appeal 
• place height and width pixel dimension tags in an image reference will 

allow some browsers to display all the text on the page faster 
• warn audience if link leads to large graphic or indicate size of graphic 
• minimize the number of colours being used in an image, 200 or less and 

choose all graphic colours from the same palette 
• if using many images on the same page, consider making an image map out 

of them 
• use images with transparent backgrounds to better integrate your images 
• use original graphics 
• use graphical bullets for a reasons other than looking neat 
• use graphical divider bars sparingly 
• use a small number of accent graphics repeatedly, rather than using a large 

number only once each 
• use care with background images 
• preview your images on several hardware and browser combinations 
• keep user download time in mind 
• use transparency and interlacing as appropriate, test all antialiased images 
• test with multiple browsers and platforms 
• use appropriate file format for images, interlaced GIF format (GIF 89a) for 

flat colours, JPEG for photographic images with a lot of subtle differences in 
colour 

• do not resize images within indexed colour mode, always switch to RGB 
and then re-size to minimize ragged edging 

• use thumbnails to aid the user in determining whether they wish to view 
the image, indicate image size and typical download time 

• make navigation buttons in imagemaps look like buttons to indicate that 
they are "clickable" 

• use Java applets only if necessary, and if able to download quickly, use Cycle 
timers to stop the applet after a set amount of cycles 

• do not use "Under Construction" signs 
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