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Abstract

This study conducted task-based usability testing to evaluate “the Integrated Information System
for People with Disabilities of National Taiwan Library.” Adopted observation analysis to record the
user’s retrieval process and problems, supplemented by in-depth interviews, to explore the user’s
opinions after testing. Questionnaires also were taken to measure the awareness for the learnability,
memorability, error frequency and severity, efficiency and satisfaction of the system. The results are
summarized as follows: (1) Personalized service functions generate the most operating errors and
take the most time. (2) Visually-impaired persons have a high frequency of “operation hesitation” and
“questioning,” and the time to complete tasks is higher than other types of impaired persons. (3) Most
of the reasons for the error are improper design of the function key position. (4) The sorting of search
results and the operation process of search have high lostness in web pages. (5) The position of the
system operation instructions is not obvious and the textual description is lengthy. According to the
result, the suggestions of usability design have been proposed for improving the system interface.
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Extended Abstract

1. Introduction

In 2012, Taiwan established the Alternative
Format Collection System with the initial aim
of serving visually impaired users who required
book information. However, in 2022, this system
started to serve more people, including those with
physical, hearing or learning disabilities. The
system was developed in accordance with the web
specifications for AAA-level accessibility. The
system provides union catalog and interlibrary loan
services by employing a decentralized metasearch
method to import book titles with accessible texts
from national libraries, large public libraries,
university libraries, and special education
institutions. This enables people with physical
or mental disabilities to access interlibrary book
information, to read and listen to books online, and
to download and use digital resources. This system
has a responsive web design and can be consulted
and browsed through various information devices.
The aforementioned features have rendered the
Alternative Format Collection System an essential
book search system for people with physical
or mental disabilities. The interface design of
a system needs to be based on users’ search
behavior. After the Alternative Format Collection
System expands its target users, it is important to
make sure the system is accessible to people with

various types of disabilities. Therefore, the present

study investigated the opinions and experiences of
various groups with physical or mental disabilities
regarding using the Alternative Format Collection
System. By investigating the system’s accessibility
and analyzing the experiences and opinions of
people with physical or mental disabilities, these
users’ opinions regarding the design of the system
interface can be understood, and the functions that

are difficult to use can be identified.

2. Research Design
This study adopted the task-oriented

observation approach to examine the search
processes and operation problems of people with
physical or mental disabilities with respect to
using the Alternative Format Collection System. A
questionnaire survey was conducted to understand
the users’ views regarding learning how to use the
system, whether the system facilitates memorization,
the system’s fault tolerance and efficiency, and their
satisfaction level with the system.

The 16 individuals who participated in the
present study experienced visual (n = 4) or hearing
(n = 4) impairment, learning disability (n = 4),
or physical disability with functional impairment
of the upper limbs (n = 4). To ensure that the
participants could execute the functions that were
investigated, this study provided the participants
with instructions for a search task and asked
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them to operate freely according to the task and
to subsequently complete a questionnaire used to
determine the system’s perceived accessibility.
The author analyzed the search processes
of the participants through video recordings of
the participants’ operating processes. Statistical
analysis was conducted to determine the degree to
which the tasks were completed and the time the
participants spent executing the tasks. In addition,
the behavioral characteristics identified during
the observation processes were categorized as
operating errors, misunderstanding the meaning
of the question, hesitation in operation, raising
questions, network problems, system problems,
trial and error, and excessively long system
response time. After the operation problems and
the moments of occurrence in the recorded videos

were marked, a statistical analysis was performed.

3. Conclusion

3.1 The problems that occurred when the
participants executed the search task were
often related to individual-specific functions.
In other words, the participants often could not
successfully input their account number to pass
the authentication step.

3.2 Regarding the time the participants spent
on the task, they spent more operating time
attempting to interpret the online instructions
and using individual-specific functions. The
participants with visual impairment required
the most operating time. Notably, operating the
system is much more challenging for people with
visual impairment than it is for people with other
types of disabilities. Therefore, for the design of the
system interface, particular attention must be given

to the needs of people with visual impairment.

Extended Abstract

3.3 Most errors were related to hesitation
in operation or operating errors. The reason for
errors occurring was most often the positions of
the function keys. The frequencies of hesitation
in operation and raising questions occurring for
the participants with visual impairment were
higher than those for participants with other
types of disability.

3.4 Analysis of the page confusion level of
the participants during the operation processes
indicated that the participants exhibited a higher
confusion level when sorting through search
results and operating the book search function. The
participants with learning disabilities exhibited
a higher level of confusion with the pages than
those with other types of disabilities did. Although
the participants with visual impairment exhibited
a lower level of confusion, they had the longest
operating time because of frequent hesitation in
operation and raising question errors.

3.5 Although the opinions of the participant
groups regarding learning how to use the system
varied considerably, most participants considered
the advanced search mode to be complex, the
location of the instructions for operating the
system to not be easily identifiable, and the
explanatory text to be lengthy, and they indicated
that they would prefer being given the option
of determining how the search results were
presented onscreen.

3.6 The participants reported that whether the
system-facilitated memorization was dependent on
whether the onscreen illustrations were clear and
the vocabulary used in the system was intuitive
and easy to understand. The participants with
learning disabilities expressed negative opinions

on the subject the most frequently; the participants
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reported that to improve the system’s
fault tolerance, the system should provide
instructions when operating errors occur. The
participants’ responses with respect to the
perceived efficiency of the system indicated
whether they were satisfied with the response
time of the system.

3.7 More participants were satisfied with the
system than were not. Cumbersome operation
was the main reason participants reported not
being satisfied with the system overall. People
with physical or mental disabilities generally
prefer simple search methods that are intuitive
and easy to understand. Therefore, the wording
for information systems should be simple.

The present study discovered that the
groups with disabilities encountered varying
problems related to the accessibility of the
system. Therefore, if all requirements of people
with disabilities are considered in designing
a system interface, the means through which
such a system can be improved may be
difficult to identify. To improve the interface
of the Alternative Format Collection System,
developers should focus on the needs of people
with visual impairment, who have higher
a difficulty level in seeing publications. In
addition, the common needs of people with

other types of disabilities should be considered.
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