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Navigation in Web Applications 


Web users frequently get lost because applica-
tions have a model of navigation that is differ-
ent from what they are used to. These
differences cause confusion. To overcome the
problem, designers have to adapt familiar
design rules to the Web.


This paper discusses some of these prob-
lems and how to avoid them in designing
Web applications and Web sites. It is based


on observations during usability testing,
design, and writing projects. The focus is on
applications, with which users perform
actions, rather than informational sites,
which exist to inform. (There is a lot of over-
lap—for example, the task of signing up for a
mailing list while at an information site. The
guidelines in this paper can apply to any type
of site.)
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The World Wide Web is a


new application develop-


ment platform. For better


or worse, people come to


it with expectations based


on their experience with


other platforms, such as


Windows, Macintosh, and


Unix. This experience


makes up a user’s concep-


tual model. Unfortunately,


that model conflicts with


the model of navigation


on the Web.
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Some of the biggest problems are
• Knowing where you are and where you


are going 
• Losing users and losing work
• Separating the browser and the application
• Lack of context
• Delays caused by network connections


Knowing Where You Are and 
Where You Are Going
It is easy to get lost in Web applications
because they are less structured than other
applications. They are not limited by size, and
it is easy to create many links to pages inside
or outside the application. Pages can therefore
go on at length, and users can make many
departures from a page to explore new topics
before finishing the current task, often leaving
work unfinished. They can also get lost on
side trips and forget what they were doing. 


You can handle this problem by arranging
information carefully. Some people might
benefit from having pages with links to all
other pages, but many others will be over-
whelmed. The task at hand is clearer and the
page design is more appealing when choices
are arranged through a clear structure such as
a hierarchy or star pattern.


Use of clear and consistent navigational
aids (page names, logos, banners, icons, and
background colors) helps users know where
they are in the application. Uniform Resource
Locaters (URLs) are important, too. Some
applications do not have unique URLs for all
pages because hypertext markup language
(HTML) code is dynamically generated or
frames are poorly used. In this case, clicking
the Reload button loads something other than
the current page, losing unsaved data and
causing confusion.


Hypertext indexes and help systems pro-
vide quick access to information. With the
proper use of frames, a “hyperhelp” system
can preserve context by allowing users to see
the page they are working on along with the
relevant help text. Likewise, an index can help
users get directly to particular pages within the
application, as shown in figure 1.


Losing Users and Losing Work
Sometimes designers make it too easy to leave


a site. It’s one thing to mention a company in
an application; it’s another to give users a way
to interrupt their work and go to the compa-
ny’s home page. Losing users to ads or exter-
nal links may have value (like revenue), but
there is a trade-off in lost users and lost work.
External links are more appropriate for infor-
mational sites, where surfing is the primary
activity, than for applications, where users
have a task to complete.


In the following example (see figure 2),
toolbar commands (such as “Check supplies”)
could attract a user’s attention before she has
completed the main task, which is configur-
ing a new printer. In that case, the configura-
tion might never be completed.


A better way to structure an important task
like this is to have only relevant commands
and require users to quit the task before doing
anything else. In that case, the toolbar would
have only one choice, labeled “Cancel”.


Another example is a site that offers
attractive links such as “Increased perfor-
mance” that can take users away from regis-
tering for a mailing list. These links make it
too easy for them to leave and never finish
signing up for the list. Users lose information
from the list and the site owner loses a read-
er or customer.


Whereas Web applications tend not to
have exit paths, other platforms provide clear-
ly marked exits, usually a Quit or Exit com-
mand on the File menu. On the Web, those
commands simply terminate the browser, with
no offer to save work in progress. Web users


Figure 1. A Web application index has page links


 







can also type in or click on an external link
and leave at any time. 


Seeing a clearly defined exit link might
help users remember to finish what they are
doing before leaving an application. It could
check that a task is complete and ask the user
to confirm exiting. If there were some reward,
for example, a review of the changes made
during a session or a receipt, the benefit to
using the safe exit would increase.


Don’t let your users leave before they are
done with your site or before you are done
with them. If it is important to provide links
out of the product, try one of these techniques:


• Have a special exit page where external
links and other useful information are
shown.


• Put links in safe places so users won’t
lose work if they click and leave.
Remind them to bookmark the page
and return. 


• Use frames when users click an external
link. One frame shows the external link,
the other is a reminder to return.


Separating the Browser and the
Application
There is simply a lot more explicit navigation
on the Web than on other platforms. Links
abound, and users can move to an endless
number of pages at will. Although this kind of
navigation is an integral part of the Web, it
demonstrates the separation between an appli-
cation (such as a search engine or online store)
and the browser (which simply shows the data
on each page). 


This split is perhaps clearest with the Back
button, which is part of the browser, not the
application. If the user clicks Back three
times, the application does not know it. Even
though it might seem to the user that backing
up over those pages is undoing the task they
represent, she is simply seeing the pages fly by
in reverse order. The button only displays the
pages but does not typically affect the state of
the application. (Similarly, clicking Forward
does not redo an action.)


Thinking of the data as separate from the
controls used to display them is new, because
applications on other platforms are seamless
wholes. There the data and the application for
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manipulating them are tightly integrated.
Users, especially novices, do not recognize
where the browser ends and the application
begins.


Here is an example (figures 3 & 4) from
online commerce:


Fred is ordering plants from an online
nursery. 


In Step (a), he collects the products that he
wants to buy by clicking on any of the Add
Item links in the catalog. In Step (b) he checks
the order form for correctness and clicks on
the Payment link when he is done with the
form. The page shown in Step (c) asks for
Fred’s credit card information, which he
enters and then clicks on Submit. Finally, in
Step (d), Fred sees that his purchase was
approved.


Before leaving the store, Fred realizes that
he forgot to buy the dibble that he needs to
plant the tulip bulbs, so he uses the Back but-
ton to return to the pages of the catalog. As
he goes back from (d) to (c) to (b) to (a), he
realizes that he’s backed up over all of the
ordering information.


Now he wonders what the state of his
purchase is:


• Will his credit card be charged? 
• Will he get the items he’s ordered? 
• Does he have to reorder? 
• When he clicks on the Add item link


again, will he get an empty order form
or the one he has been using?


Figure 2. Links outside of an important task can send users on detours


 







It is difficult for users to answer these ques-
tions, especially when they first encounter the
situation. Designers should encourage users to
kick the back habit. Instead of encouraging or
requiring the use of the Back button, applica-
tions should have navigation buttons to take
users directly to where they need to go. In this
case, the buttons could be:


Lack of context
Unlike Macintosh and Windows programs, a
Web application does not bring up a dialog box
to ask questions or get information to complete
a subtask. On other platforms the main win-
dow remains behind a dialog box and provides
context. This allows the user to remember how
this subtask fits into her larger work.


As on other platforms, it is helpful to dis-


16 i n t e r a c t i o n s . . . n o v e m b e r  +  d e c e m b e r   1 9 9 7


play information in context rather than
requiring users to remember the context.
Figure 6 shows how this can be done in a
printer management application. Instead of
displaying an error message on a page by itself,
redisplay the page that caused the error with
the message in a prominent place. Even
though they are looking at a new Web page,
users will perceive it as the same one. They
will not have to go back and forth to interpret
the error message.


By showing new information in context
rather than in isolation, users have less to
remember and may not have to return to
pages they just left. This requirement is no
different on the Web than on other platforms,
but it can cause more problems on the Web
because of the time it takes to go back to the
original page and figure out the context. 


Delays Caused by Network Connections
Navigating from one page to another in a Web
application takes longer than moving from a


Figure 4. The purchase pages unwinding as the Back button is pressed
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Figure 3. A complete purchase in a Web application 
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Figure 5. Buttons to navigate directly to other
places in a shopping application


 







main window to a dialog box in a traditional
application. Delays inherent in navigation add
to users’ cognitive load because they have to
keep contextual information in their minds
while waiting. It also makes their work take
longer than they expect. 


Delays arise from two sources: network
traffic and computation. If the Web server is
on a network, especially if it is distant, it sim-
ply takes more time to serve pages to the
browser. Web applications typically depend
on servers for computation, such as calculat-
ing shipping charges or re-sorting a list of
names and messages. 


Although these delays may seem small, com-
puter users have enjoyed faster response time
elsewhere than is currently available on the
Web. To make it worse, there is no way to pro-
vide familiar feedback such as progress indica-
tors when operations are expected to take a
long time, so users do not know what to expect.


Using an intranet instead of the Internet
can reduce many delays. Using smaller graph-
ics and fewer pages reduces the time spent
waiting. Making navigation clearer reduces
errors and overall task time.


Summary
Web site designers can help users navigate
through their applications by applying design
guidelines with the particular requirements of
the Web in mind. Arranging information
carefully, not tempting users to interrupt their
work, hiding the split between the browser
and the application, maintaining context and
being aware of network delays all help users
accomplish more work with less confusion.


When a particular company owns a plat-
form, they can set standards and publish
guidelines. The Web does not fit that model,
so there is a wide variety of guidelines, some
good and some bad. Experience and usability
testing are essential to ensure good design. 


For online information about designing
Web pages, look at the WebHCI Web site
(http://www.acm.org/sigchi/webhci/), which
has links to many other useful sites. 
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Figure 6. An error message shown in context
rather than on a separate page
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