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Improving Web Usability for Hard-of-Hearing Persons
by Considering Their Interaction Characteristics

Miki Namatame*! and Muneo Kitajima*?

Abstract -

An important device for attaining Web usability is the Web accessibility guidelines. How-
ever, as is often the case, the descriptions of the guidelines are not specific enough for Web
developers to create concrete Web pages that conform to the descriptions. This paper
considers Web usability for hard-of-hearing persons. For those persons, the guidelines do
not say much but “Content must be perceivable .” This paper argues that the description
must be augmented by supplying success cases and this paper provides the one. This pa-
per starts by describing our previous experiments (1], 12] showing that the hard-of-hearing
participants interacted with experimental Web pages very differently from the hearing
participants by various measures, such as 1) the number of errors and the time neces-
sary to select the correct link, 2) scan patterns, 3) the types of selected links, and 4) the
amount of time necessary to select a link, possibly due to the difficulty of the informational
organization of the original Web page as perceived by the hard-of-hearing participants.
Considering the Web interaction characteristics of the hard-of-hearing participants, we
redesigned the page in three ways: 1) adding vertical lines that should function as visual
support enabling hard-of-hearing users to grasp the informational structure easily, 2) re-
placing difficult-to-understand labels with comprehensible representations, and 3) adding
links to images for facilitating image-based access to the pages that they represent. Ob-
served performance measures for the redesigned page revealed that the abovementioned
differences disappeared, indicating that the redesign was successful. We believe that
this case study exemplifies the successful redesigning of Web pages to make them more

accessible to hard-of-hearing users.
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Fig.1 Differences in scan patterns (left, hard-of-hearing; right, hearing).
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Table 1 Task performance of the hearing par-

ticipants.
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Table 2 Task performance of the hard-of-
hearing participants.
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Fig.2 The types of selected links.
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Table 3 Characteristics of link labels.
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Fig.3 Original design and redesign.
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Fig.4 Scan path of one hard-of-hearing participant (before and after redesign).
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Fig.5 Time to accomplish task plotted as a
function of the number of errors.
2.3 ooao

gboooooooooooooooboooon
goboobboooboooboooobbooooooon
gobooboooooooobooboobobooo
gbbooobooobooooooboooboooon
gboboooboooooobooooboboobooooon
gbboooboooooobooooooobogoooo

gboboooobooooboooboobooboobooooooon
gboooobooobooobooobooboobooao
gboooobooooooobooobooboooo
gboooooooooooooooobooooooon
gboooooooooooooboboobooooogoo
gbobooboboooboooooooboooooon
gbooooboobobooobooboobobooo
gboboooboooooobooooboobooboooon
gboooopboooooboooooon

3. DOobOOoOoOoOobOOoboOooooOobooon

gbbooboooobooobooooboooo
goboooOooooobooooooobooooooon
goboooboboooboooboooobbooooooon
ggooooooobobooobbooboboboboboo
gboobooobooooboobooooobooboon
gboboooboooooobooooboboooooon
gobooboooboobooobooooooooo
gbooooboobooboboooooboob oo
gbboooobooobooooboobooooooon
gbooooo3goooooooboooooooon
gbobooooooooboooboobooooooon



gobooooooooooooboooO0 Voll9, No.4,2007

04 0D0O0DDOOOOOOOOOOOO
Table 4 Average time to accomplish task and
average number of errors (standard
errors in parentheses) after redesign
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Table 5 The distribution of selected links, af-
ter redesign.
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Fig.6 Time necessary to accomplish the task
on the original page and on the re-
designed page.
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Fig.7 The design space based on the guidelines, left, and the design space
augumented by hard-of-hearings’ interaction characteristics, right.
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