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ABSTRACT 

Web site usability is even more critical as the number 
of sites grows exponentially and the number of users 
increases dramatically. We describe a new automated 
methodology and tool, Web TANGO, being developed 
to allow designers to explore alternative designs of 
information-centric web sites prior to implementation. 

K e y w o r d s  
Web Design, Automated Usability Evaluation, Informa- 
tion Retrieval 

INTRODUCTION 
Despite the abundance of design recommendations and 
guidelines for building a usable web site [4, 5, 10, 11], 
web site usability continues to be a pressing human- 
computer interaction issue. Most of the difficulties that 
users experience in web sites can be attributed to poor 
information architecture [2, 8, 9, 10]- the grouping of 
information into categories and the addition of naviga- 
tional elements over this information structure [8]. Ex- 
isting approaches and tools provide very limited sup- 
port for evaluating information architectures and other 
aspects of web sites, especially during the design phase. 

The goal of this research is to develop a new automated 
methodology and tool, Web TANGO (Tool for Assess- 
ing Navigations and Organization), to allow designers 
of information-centric web sites (i.e., sites designed pri- 
marily to provide information) to evaluate the usability 
of their designs early. Our technique will employ Monte 
Carlo simulation and information retrieval algorithms to 
approximate a user's information seeking behavior and 
report quantitative usability measures (e.g. number of 
errors and navigation time). This will enable the com- 
parison of different design options before undergoing the 
costly process of implement£tion. 
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RELATED WORK 

We conducted an extensive survey of automated usabil- 
ity evaluation techniques for Web interfaces [3]. Our 
survey revealed that the majority of existing methods 
can only be employed late in the design phase (i.e., with 
existing web sites). Furthermore, none of these meth- 
ods attempt to evaluate the information architecture of 
sites. 

Our survey revealed one simulation method, WebCrite- 
ria's Site Profile [11], that attempts to mimic a user's 
information-seeking behavior within a model of an im- 
plemented site. Site Profile uses a idealist web user 
model that follows an explicit navigation path through 
the site, estimates page load time and navigation time 
for the shortest path corresponding to the supplied path, 
and measures content freshness and page composition 
(e.g. amount of text and graphics). Currently, it does 
not employ other user models, attempt to predict nav- 
igation paths or consider the impact of other page fea- 
tures, such as the number of colors or fonts, in estimat- 
ing navigation time. 

WEB TANGO ARCHITECTURE 

Web TANGO will employ Monte Carlo simulation and 
information retrieval algorithms to approximate a user's 
information seeking behavior and report quantitative 
usability measures (e.g. number of errors and naviga- 
tion time) as well as simulated navigation paths. Figure 
1 depicts Web TANGO's architecture and underlying 
model of information-seeking behavior, which is based 
on a study by Bryne et al. in [1]. 

A typical design scenario entails the designer initially 
creating.several designs (i.e., site models) in TANGO 
either by specifying information about each page, in- 
cluding page title, metadata, page complexity and link 
structure, or importing this information from an exist- 
ing site. The designer would also specify details about 
the server's latency and load (i.e., server model) and 
users' information tasks (e.g. destination pages and as- 
sociated topics of interest). Finally, the designer would 
specify models of anticipated users with key parameters, 
such as the reading speed, connection speed, probability 
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tha t  a user will complete a task, read a page, make an 
error, etc. The designer will also be able to specify con- 
s t raints  in the user model,  such as an upper  bound on 
navigat ion t i lne or a small  screen size, using product ion 
rules. We will create several reusable models  based on 
observed user behavior  in future studies. 

After specifying these models, the designer would then 
run the s imula tor  for each design. The designer specifies 
s ta r t ing  pages or uses randomly-chosen one. During the 
s inmlat ion run, the s imula tor  mimics a user navigat ing 
the site as depicted in Figure 2. The simulato# uses in- 
format ion from the server and site model  to compute  a 
load t.ime for each page. The s imula tor  then es t imates  
t ime for scanning the page (i.e., read and think t ime) 
based on the page complexi ty  and correlated usabil i ty  
measures.  The  s inmla tor  also updates  the user 's con- 
ceptual  model  to mimic  a user employing scent (i.e., 
informat ion cues) in locat ing informat ion [6]. 

The s imula tor  must  also mimic a user surveying nav- 
igation opt ions  by comput ing  think t ime,  ranking the 
options,  and selecting an option.  We are planning to 
employ informat ion foraging theory [6, 7] for the rank- 
ing a lgor i thm.  This  approach has been used to present 
users with relevant web pages in a site [7], and could be 
adapted  to rank navigat ion opt ions in TANGO.  

After conduct ing s imulat ions of each design, the de- 
signer would use s imulat ion results to select the best  
design and to inform design improvements .  

FUTURE WORK 

Web T A N G O  is a work in progress. Future  work entails 
conduct ing an online s tudy to correlate page composi-  
tion (e.g. number  of words, links, graphics,  fonts, color 
changes, reading complexity,  etc.) with perceived page 
complexity.  The  results of this s tudy will enable us to 
make more accurate  predict ions of scanning t ime when 
page elements are known• We also plan to conduct  a 
user s tudy to develop and val idate a navigat ion predic- 
t ion a lgor i thm based on prior work on informat ion for- 
aging theory. We will also extract  several user models  
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Figure 1: Web T A N G O  a rch i t e c tu r e .  
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Figure 2: S i m u l a t o r  b e h a v i o r  d u r i n g  a run .  

from this study. We will then imp lemen t  the simula-  
tion tool and use a heal thcare in t ranet  as an evaluat ion 
testbed.  We will val idate  s imula tor  results  for compa-  
rable designs with observed usage. 
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