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A04 427 |B0O4* 925 |[C03 595 | D03 822 |E04 856 | FO4 891 |G04 740
A05 336 |B05*1077 |C04 1087 | D04 687 |E05 867 | FO5 890 |GO5 697
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k4 BRI BT ES B R (H)

(D )

Mean difference

95% Confidence interval

groups groups (1) Std.error - Sig. Lower Upper
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Abstract

Library websites are the platforms that libraries extend their services to. In
addition to concerning the contents of library websites, their easy understand-
ing and flexible usage are the most important issues that are liable to disregard
their critical effects on library web sites design. Library websites of poor us-
ability will frustrate users’ aspirations for libraries services. In this research,
based on user centered design, we apply various methods of system usability
scale, usability testing, think aloud and interview to evaluate the usability of
university library websites. We also apply system usability scale to measure the
users’ satisfaction about library websites. By the results of quality and quan-
tity analyzed usability data, we will disclose the diversity of usability for dis-
tinct discipline users and modifiable defects of the studied library website. We
take experimental testing on modified web site to verify the effectiveness of the
evaluation process of usability. We have the result that users take about less
56% time to accomplish the assign tasks in average. And the system usability
scale measurement of the modified web is superior to the original one.

Keywords: Usability; Usability evaluation; University library websites, Usabil-
ity testing; System usability scale

SUMMARY
Introduction

The Internet and information technologies are highly advanced nowadays.
Through search engines, users can easily retrieve the needed information from the
Internet. However, website designers’ design principles can greatly influence the
efficiency of information retrieval on any websites. Usability is a concept that
aims to discuss design issues of websites so that websites are easy to understand
and use.

* Principal author for all correspondence.
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According to Nielsen (2003), when website usability is improved, the aver-
age website transactions may increase up to 100% and the flow of the website
may go up to 150%. The library website is an expansion of library services. In
addition to the comprehensiveness of the library website, whether the library
website is easy to use and whether the user can find the needed information on the
library website determine the overall quality of the library.

Therefore, how to enhance the usability of the library website so that the
user can be satisfied with the efficiency of the library websites becomes a critical
issue.

This study conducted task-based usability testing, observations, and in-
depth interviews to obtain users’ perspectives for library websites. To uncover the
possible problems of the usability of library websites, users from different subject
areas were recruited. Based on the results of the data analysis, the research team
redesigned the library website and reevaluated the effectiveness of the website
in order to examine the usefulness of usability testing of library websites in
universities.

On the other hand, this study also administered questionnaires using system
usability scale (SUS) to measure the changes of the users’ satisfaction for the
library website before and after the redesign.

Literature Review

1. Usability

U.S. Department of Health and Human Services, HHS defines the usability
as “Usability measures the quality of a user’s experience when interacting with a
product or system—whether a Web site, a software application, mobile technol-
ogy, or any user-operated device.”

Usability is associated with the user’s learnability of a system or a product to
reach their goals and the user’s satisfaction throughout the process. Chowdhury,
Landoni, & Gibb(2006) stated that usability has different meanings for different
disciplines and professions. Take librarians for example, usability is defined as
the efficiency of accessing and retrieving information. As for the HCI commu-
nity, the majority thinks that usability is related to interfaces, especially to the
efficiency, effectiveness, and satisfaction in using a particular interface.

The specification of ISO, ISO/IEC 9241-11(1998) defines usability as “extent
to which a product can be used by specified users to achieve specified goals with
effectiveness, efficiency, and satisfaction in a specified context of use.”

2. Methods for usability evaluation

In 2005, the Usability Professionals’ Association (UPA) investigated all
their members who are usability engineers to understand the most frequently
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used methods for conducting usability tests. The results showed that 70% of the
evaluation process involves heuristic evaluation, usability testing, user studies,
and interface/interaction designs (The Usability Professionals’ Association, 2006).
The lists of usability methods provided on Usability.gov, maintained by
the US Department of Health & Human Services, and Usability Net, sponsored
by EU, show that heuristic evaluation, usability testing, and task analysis can
complement each other and are commonly used for usability evaluations.

The Design and Implementation of the Experiment

The chosen website for the case study is the library website of the National
Taiwan Normal University. According to the Ministry of Education, the Na-
tional Taiwan Normal University has 7 academic subject areas. The study aims
to probe the viewpoints for website usability from users with different discipline
backgrounds. In addition, this study also examines the effectiveness of the
usability evaluation for university libraries.

Nielsen (2000) stated that the sufficient number of people needed for us-
ability testing is 4 -6. He further stated that on average, testing 5 people would
be enough to uncover 85% of usability questions. Therefore, this study recruited
5 people for each subject area; in total 35 people were invited for the usability
testing of this study.

The data collection of the study included usability testing on task-based
questions using the library website, retrospective thinking aloud, and in-depth
interviews. Also, system usability scale (SUS) was used to understand users’ sat-
isfaction for the library website.

The effectiveness analysis was conducted by redesigning part of the library
website based on the results of the study. Next, the researchers conducted another
round of website usability testing and measured the user’s satisfaction using SUS
to examine the effectiveness of the usability testing for library websites.

Data Analysis

1. The analysis on the usability for different subject areas

Using the ANOVA test, the study examines if there are significant differ-
ences for the time spent on completing the tasks for users from different
disciplines. Outliers were removed from the data to avoid statistical bias. The
scores of 28 participants were analyzed to show the differences among 7 subject
areas. Table 1 indicates the results of the ANOVA test.

The result of the ANOVA test showed there is a significant difference for the
time spent by participants from different subject areas (F=4.458, P=.005 < .05).
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Table 1 Summary of the ANOVA Test Based on Subject Areas

Sum of Deg. of
Source squares freedom Mean square F Sig.
Intercept ~ 542870.000 6 90478.333 4.458 .005%*
Group 426215.250 21 20295.964
Total 969085.250 27

2. Effectiveness analysis of usability testing

Based on the participants’ comments from the three most controversial tasks
in the usability testing, the library website were redesigned. A second round of
usability tests was conducted for 15 people in order to compare the changes of
satisfaction among the user before and after the redesign. The results revealed
the total time for completing the three tasks before and after the website redesign
was 415.77 seconds and 234.87 seconds respectively, which is an improvement of
180.9 seconds.

In other words, the efficiency for the time spent on tasks is improved for
56% after the redesign. There is also a significant difference from the ANOVA
test as shown in Table 2 (F= 13.868, P= 001 < .01), which indicates that there is a
significant difference for the time spent on the tasks before and after the redesign.

Table 2 Summary of the ANOVA Test for
the Time Spent on Completing Tasks

Sum of Deg. of '
Source squares freedom Meansquare F Sig.
Intercept 343628.595 1 343628.595 13.868 .001%**
Group  1189395.905 48 24779.081

Total  1533024.500 49

##P< 01
In addition, the ANOVA test was used to show the satisfaction with system
usability before and after the redesign as seen in Table 3 and revealed that there is
a significant difference (F=7.114, P= 010 < .05), meaning the user’s satisfaction
was significantly improved after the redesign.

Table 3 Summary of the ANVOA Test for
the Changes of Users’ Satisfaction

Sum of Deg. of
Source squares freedom Mean square F Sig.
Intercept ~ 1147.959 1 1147.959 7.114 .010%*
Group 7583.929 47 161.3602
Total 8731.888 48

P<.05
According to the analysis of the study, it is found that usability evaluation
can enhance the user’s experience for the library website and improve the user’s
satisfaction for system usability.
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Conclusion

This research is a usability evaluation on the user-centered library websites
of a university. The research methods of the study include usability testing, sys-
tem usability scale, and in-depth interviews; the study examines the participants’
experience and viewpoints for the before and after redesign of library websites
based on the collected data. Based on the statistical analysis, the study concludes
that usability evaluation can enhance the user’s experience for the library website
and improve the user’s satisfaction for system usability.

The quality of the information architecture of a website greatly influences
the user’s experience and the satisfaction of the website. The results of the study
suggest that university libraries examine the most often used functions and ser-
vices of the website and those that are difficult to understand for the user by
conducting usability testing and to enhance the user experience by redesigning the
website accordingly, so that users’ satisfaction can be improved and enhanced.
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