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Abstract. ISO 9241-110 standard provides user-interface design rules based on 7 
dialogue principles. The priority of the principles varies depending on the char-
acteristics of the tasks, the users, and the environments. We observed the behav-
ior of middle-aged and older novice PC users when they performed some Web 
navigation tasks. We also pointed out some of the problems with usability, as 
discerned from the observations. We found that among the dialogue principles, 
self-descriptiveness is the most important. The observed problems, which were 
associated with the dialogue principles, suggest strategies for the enhancement of 
Web usability.  
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1   Introduction 

The rapid penetration of the Internet has made Web sites one of the most important 
ways of passing and acquiring information today. Unfortunately, the relative newness 
of Web site design principles has created serious usability issues, particularly for 
people with disabilities and elderly users; this is especially true in Japan because it 
has already become an aged society. A lot of research is targeting accessibility, the 
ability to access information [1, 2] or is targeting usability [3, 4]. However, no Web 
design methods that are appropriate for elderly users have been published.  

The user-centered design method stipulates the repeated cycle of user-tests fol-
lowed by redesign according to the opinion of users [5, 6]. This approach is theoreti-
cally valuable but not so practical, however, since user-tests often consume too much 
time, effort, and cost. Web design is no exception. Web designers, who are not always 
ergonomics experts, decide the order of solving the problems identified by user-tests; 
they often modify only those problems that they can solve easily to meet the strict 
deadlines. Effective approaches to deciding what is important or what is not important 
have longed been sought. 

If the level of Web usability at the start point of the cycle is high, fewer user- 
tests would be needed. Moreover, performing an effective evaluation in just one cycle 
would reduce the time, effort, and cost of user-tests. These are really useful advantages, 
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because only limited resources are available for developing Web sites in practice. In 
order to reduce the costs of user-tests, a methodology that can identify and prioritize the 
problems is needed. 

In this study, we focus on the standard, ISO 9241-110 [7], in which dialogue is de-
fined as “the interaction between a user and a system to achieve a particular goal”. 
The priorities for a set of design principles depend on the characteristics of the tasks, 
the users, and the environments.  

The final goal of our study is clarify the strategies to prioritizing these principles so 
as to enhance usability for elder people. Our approach secures a high level of usability 
at the first user-tests and avoids the haphazard repetition of redesign/retest and so 
makes the design process more efficient. In this paper, we discuss the strategies avail-
able for Web usability enhancement by examining practical examples from user-tests. 
The dialogue principles are shown below [7]. 

 
1. Suitability for the task 
2. Self-descriptiveness 
3. Conformity with user expectations  
4. Suitability for learning 
5. Controllability 
6. Error tolerance 
7. Suitability of individualization 

 
We have carried out investigations into the strategies that can enhance Web usability 
for elder people by using the dialogue principles as shown in the below steps. 

 
1. Collect examples for Web usability via user-tests and extract important dialogue 

principles. 
2. Clarify the limitation of the domain in which the principles are available.  
3. Clarify the strategy for enhancement of Web usability by using the principles that 

reduce the cost for Web site development. 

2   Examination 

Six PC users (4 females; 50 - 65 years old), who had some experience in PC opera-
tion, 3 - 15 years, participated in this examination. They were instructed to access a 
portal Web site managed by a major Japanese company for elderly users and accom-
plish three search tasks. We observed them and performed interviews after the tasks. 
We then grouped the problems into 7 categories related to the 7 dialogue principles. 
They were asked to perform the three tasks listed below. 

 
1. Keyword search task: to search for articles on the Japanese hobby of “Kokedama”, 

by using the search function of the site. 
2. Browsing search task: to search for articles about “NPO: nonprofit organization” 

without using the search function. 
3. Submission task: to apply for an event they are interested in. 
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3   Results 

3.1   Summary of the Results 

We observed a wide variety of user behavior toward the tasks and divided them into 7 
categories related to the 7 dialogue principles. Table 1 lists the results in 3 contexts of 
use, keyword input, search results, and objective pages. The problems in contexts  
of use “Keyword input” and “Search result” were observed in task 1. These in context 
of use “objective pages” were observed in all tasks. 

Table 1. Observed problems in the portal site for elder people 

context of use dialogue principles observed problems 
self-descriptiveness Some users could not make 

adequate keyword for search. 
keyword input 

error tolerance Some users input sentence 
instead of keyword for search. 

self-descriptiveness Some users did not refer to 
other result pages of search. 

search results 

conformity with user 
expectations 

Some users paid too much 
attention to characters in red. 

self-descriptiveness Some users did not refer to 
other result pages included in 
the main article. 

objective pages 

self-descriptiveness Some users could not scroll to 
see all contents on main article 
page.  

3.2   Keyword Input for Search Function 

There were some problems with keyword input. The main problem was that some 
users could not make adequate search terms to complete the task. Some users input 
“How to make Kokedama.” into the search box as shown in Fig. 1. Because the users 
input a sentence instead of a keyword, the Web system could not return useful search 
results. The system should provide information to users on how to select a search 
keyword; this depends on PC literacy level of the user. 

Because the kinds of characters were restricted, some users could not input search 
term appropriately. In Japanese, there are several ways (characters) of indicating the 
same meaning. One of them could not accept Kana characters. Because she entered 
the term again using Kanji characters, she could get the search results. Although the 
Web system should accept all kinds of characters, it could not because its search sys-
tem did not have the word in its dictionary. This goes against the dialogue principle 
“error tolerance”. It is better to provide instruction on the characters available, if the 
Web system can not accept all kinds of characters. 
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searchsearch

 

Fig. 1. Search box at the top page of the portal site 

3.3   Search Results 

Some users failed to examine all of the search result pages, if there were more than 
one search result page. A page shows page indicators at the bottom of search results 
page as shown in Fig.2. There was insufficient contrast between the page indicators 
and the background. Some users could not even identify that the numbers existed and 
could not refer to after the second page. This meant that they could not get an ade-
quate result, i.e. the answer to the search task. This reflects a problem related to the 
dialogue principle “self-descriptiveness”. The method used to refer to other pages 
could not be understood by the user. A better way should be provided.  

1 2 3 next page→
 

Fig. 2. Page indicators for navigation (low contrast) 

As shown above, some users could not identify the page indicators, see Fig.2. In 
the other pages, other than the search result pages, different kinds of page indicators 
were used as shown in Fig.3. Because these indicators had sufficient contrast, they 
could find the page indicators. This implied that they could not identify indicators that 
had insufficient contrast against the background. This is a perceptual problem for the 
users. 

1 2 3 next page→
 

Fig. 3. Page indicators for navigation (higher contrast) 

This Web site used contained 3 kinds of contents: articles, questionnaire of an event, 
and report of events. It was very confusing because the search results page showed 3 
kinds of results simultaneously, see Fig. 4. This result shows a list of results, links to 
the searched pages; for example, one search result (an article) was shown and a mes-
sage was also shown in grey characters, and so was not eye-catching. The others 
showed that there were no search results in red characters, for example there were no 
search results for questionnaires and reports. Almost all users were overly attracted to 
the words in red at the expense of the useful results which were not in red. The users 
could not get appropriate information and misunderstood the information presented. 
Although, of course, there is a problem with result presentation, this result suggests 
that elder users pay a lot more attention to eye-catching word styles. This is a problem 
for the dialogue principle “conformity with user expectations”. 
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There are one result.

Search results of articles

Search results of questionnaires

Search results of reports

No result

No result

No search 
results in red 
characters 

This page shows 
3 kinds of search 
results 
simultaneously.

A message 
about search 
result of articles 
in grey 
characters

There are one result.

Search results of articles

Search results of questionnaires

Search results of reports

No result

No result

No search 
results in red 
characters 

This page shows 
3 kinds of search 
results 
simultaneously.

A message 
about search 
result of articles 
in grey 
characters

 

Fig. 4. Search result page shows 3 kinds of results simultaneously 

3.4   Objective Page 

When browsing, some users experienced the same problems as in the search result 
pages. Although there are page indicators at the bottom of the pages as shown in 
Fig.3, they could not refer to other pages in the objective contents. Although they 
“saw” the page numbers, they ignore them and did not use them. They answered that 
although they recognized the existence of the page links, they did not want to click it. 
They thought that the links were not to another part of the main content. They did not 
pay attention to the indicators. This is another problem. We call it cognitive problem 
with self-descriptiveness. If it is not perceived because of poor contrast, we call it 
perceptive problem with self-descriptiveness as shown in Fig. 2.  

When the objective content consisted of 5 pages, some users read the objective 
pages one after the other until they reached the last page. In order to go to the first 
page and to refer the other contents, some of them pushed the button to move to the 
previous page. The previous page was shown but they could not readily detect that 
this page had already been examined, because no visual clues were provided. This is 
also a problem with self-descriptiveness because the users failed to understand the 
progress of the dialogue. 

Some Web pages need to be scrolled in order to see all contents of the page but in-
cluded a submit button above the bottom of the page as shown in Fig. 5. Some  
users stopped scrolling at this point and so failed to get important information below 
the submit button. If the submit button of the page is not placed at the bottom of the 
page, some users will fail to scroll through the page completely. This is also a  
problem in self-descriptiveness. It is a serious problem because the visualized position 
of the submit button is determined in part by the condition of the window, for exam-
ple, window sizes and zooming level. Its position is difficult for Web designers to 
control. 



830 M. Watanabe, S. Yonemura, and Y. Asano 

Portal site

Event information

submit 
button

Area below this line
is not presented 
without scrolling.

submit

Portal site

Event information

submit 
button

Area below this line
is not presented 
without scrolling.

submit

 

Fig. 5. Problems observed in main content. Some users stopped scrolling at this point and so 
failed to get important information below the submit button. 

4   Discussion 

The results showed that the 3 most frequently observed problems were related to the 
principles of “self-descriptiveness”, “conformity with user expectation”, and “error 
tolerance.” The problems related to the principle “self-descriptiveness” were observed 
most often. The standard describes “self-descriptiveness” as “a dialogue is self-
descriptive when each dialogue step is immediately comprehensible through feedback 
from the system or is explained to the user on request”. The results suggest that self-
descriptiveness is the most important principle in designing a Web site for elderly 
users. 

Moreover, some users could not find information about self-descriptiveness, even 
though it was presented clearly. This suggests that there are 3 levels of problems in 
self-descriptiveness as shown below. 

 
1. The lack of self-descriptiveness.  
2. The perceptual problems of self-descriptiveness.  
3. The cognitive problems of self-descriptiveness.  

 
First level: the information provided did not establish self-descriptiveness. For ex-

ample, some users input the wrong type of characters into the search box and the 
system failed to identify the error. It should clearly state the type of characters permit-
ted. Second level: the information presented offered some form of self-descriptiveness 
but the amount was insufficient. For example, some users failed to notice that  
the search results occupied more than one page. This suggests that the contrast of the 
page-indicators and links to the other pages were inadequate. Third level: there are 
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some cognitive problems although the information yielding self-descriptiveness is 
clearly displayed. For example, some users failed to scroll the window to read the 
area below the intermediate submit button. They stopped scrolling when the submit 
button appeared. Although the site designer thought that enough information was 
displayed, some problems remained. These results imply that these problems are 
mainly caused by the 3 common weaknesses of the elderly: poor attention span, lim-
ited short-term memory, and insufficient conceptual understanding (all were noted in 
the ISO standard [7]). 

Our previous study showed the same results. We had performed 2 kinds of exami-
nations [8]. One involved a search map application on a Web site served by 4 major 
portal sites in Japan. The other involved an application to search for information on 
transferring between trains on a Web page. Five PC users (4 females; 50 - 65 years 
old), who had some experience in PC operation, 3 - 15 years, participated in these 
examinations. They performed tasks similar to those described above. In the search 
map tasks, they input the name of a place at the beginning. When they selected a 
place name in the search results, a map was shown. They then had to resize and adjust 
the position of the map. In these contexts of use, similar results were recorded. To 
search for information on train transfer, they input the name of the station and the 
time of departure/arrival at the beginning. Then they had to confirm the name of sta-
tion, the time of departure/arrival, path way and so on. After that the search results 
were presented to users. Although the results were divided among several pages, 
some users could not refer to pages other than the first page. The results confirm that 
the important dialogue principles strongly depend on context of use, that is, the way 
of Web operation. In almost all contexts of use, self-descriptiveness is important. This 
result matches the results reported in this paper. We think that these results are valid 
in the domain of Web applications and elderly users.  

We think that some of the limitations of the domain are caused by the characteris-
tics of elderly users. One problem is their inability to make useful keywords. A useful 
solution is for users to engage in a trial and error process with the system in order to 
input more appropriate keywords. For example, if there are no search results, the 
system should not just present the message “No search results.” It should also display 
“Try to input the keyword in other characters”. In this context of use, support for the 
dialogue principles of “self-descriptiveness” and “error tolerance” is needed. This 
may not be a problem unique to elderly users. 

Another problem is the inability to identify the page indicators that have poor con-
trast in the search result page. It is one of the perceptual problems with self-
descriptiveness. Moreover, some users could not identify the correct result because of 
the wrong results shown in red characters. They were attracted to the eye-catching 
feature of the character display. This is one of the problems with conformity with user 
expectations. It is thought that it is unique to elderly users because of their limited 
attention scope. 

In the objective pages, some users could not identify the difference between the 
pages. This is caused by the poor short-term memory characteristics unique to elderly 
users. Some users misunderstood the page indicators as part of the content. Moreover, 
some users could not scroll beyond the submit button if it was not at the bottom of the 
page. These are cognitive problems with self-descriptiveness and are also unique to 
elderly users. It is the most serious problems among the 3 levels of problems in self-
descriptiveness. 
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5   Conclusion 

Our research shows that self-descriptiveness is the most important principle for design-
ing Web site for elderly users. We should use the 7 dialogue principles to categorize the 
results of user-tests and then solve the problems associated with self-descriptiveness, 
especially cognitive problems, in order of their importance. This strategy makes it easy 
to determine what should be tackled first. We can clarify the points on which the limited 
design resources should be concentrated by using the standard for ergonomics for hu-
man-system interaction, dialogue principles. Problems of self-descriptiveness, espe-
cially cognitive issues, are most important. If we use the dialogue principles, we will be 
able to enhance the level of usability at the start of the design cycle and reduce the num-
ber of design-test cycles needed. Future works include the collection of many examples 
of various contexts of use and also investigate Web design methods where the focus is 
on the cognitive problems of elderly users. 
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