Available online at www.sciencedirect.com

Int. J. Human-Computer Studies 71 (2013) 321–334
www.elsevier.com/locate/ijhcs

Factors that affect visually impaired users’ acceptance
of audio and music websites
Eleanor T. Loiaconon, Soussan Djamasbi, Todor Kiryazov
School of Business, Washburn Hall, Worcester Polytechnic Institute, Worcester, Massachusetts 01609, USA
Received 4 May 2010; received in revised form 15 August 2012; accepted 18 October 2012
Communicated by S. Wiedenbeck
Available online 10 November 2012

Abstract
The number of users with visual impairments is on the rise. Companies have an opportunity to increase their reach and revenue by
ensuring their websites are accessible to these users. Developing websites around the needs of those with visual impairments is especially
critical as the afﬂuent Baby Boomer generation ages and is faced with a multitude of vision problems. Despite this fast growing, webreliant population, little work has been done to develop a behavioral model that addresses its needs. Grounded in accessibility and
acceptance theories, this research proposes a model that predicts Web usage behavior of blind and low-vision users. Our results show
that one of the most widely used acceptance models does not predict the adoption behavior of visually impaired users as effectively as a
modiﬁed model that includes information accessibility. Those with visual impairments decide to revisit a website based, in part, on its
accessibility as well as its ease of use and usefulness. These results suggest that traditional acceptance models may predict the behavior of
users with visual impairments better when reliability and convenience of access to Information are also considered.
& 2012 Elsevier Ltd. All rights reserved.
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1. Introduction
The Internet has become a popular means by which to
work, shop, play, and communicate. One area of growth is
the online audio book and music industry. More and more
people are buying music and other audio products online
instead of through traditional formats, such as in-store sales
(eMarketer, 2008). With the digitalization of multimedia and
the success of iPods and MP3 devices, audio and music sites
are becoming hot spots of activity. The availability of online
audio and music sources and their growing success raises a
question about the accessibility of these sites to blind and
low-vision users who want to download music and other
audio products. Previous research has shown that businesses
often ignore website accessibility (Loiacono, 2004; Loiacono
et al., 2009) to their own detriment since people with
disabilities control over $175 billion in disposable income
(United States Department of Education, 2004). Inaccessible
n
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websites may push away people without disabilities as well.
Over 75% of those without a disability believe that companies should make their products and services accessible to
those with disabilities, even it if means incurring additional
costs (United States Department of Education, 2004). So, the
question then becomes how does information accessibility
online affect visually impaired users’ use of a website?
Accessibility will be discussed in greater detail below, but
overall accessible websites are those that give users equal
opportunity to ‘‘perceive, understand, navigate and interact
with’’ (W3C, 2008) the information they contain. The
Internet relies heavily on text and image content as a primary
way of retrieving and delivering information. This graphic
user interface (GUI) method of providing access to the Web,
however, is not suited for a large segment of the user
population. People with sensory disabilities have been isolated from the Internet because many websites are not
designed to ﬁt their needs. Assistive technologies, such as
screen readers and text magniﬁcation, can be helpful to them,
but, as Loiacono (2004) has reported, most websites do not
support these technologies and, hence, remain inaccessible.
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(For a more extensive discussion of website accessibility
standards, see Appendix A.)
According to the US Census Bureau (2007), approximately
13 million US citizens (4% of the US population) and 180
million people worldwide (World Health Organization, 2007)
have some sort of a sensory disability. This population
becomes even larger when we include people with a reduced
sense of visual depth perception. Vision loss is a major public
health issue and will demand even more attention as Baby
Boomers, who comprise a large portion of the population,
continue to age. According to the Lighthouse National
Survey on Vision Loss (2011), 16.5 million people over the
age of 45 have some kind of impaired vision. In 2010, when
the last Baby Boomers turned 45, the ﬁgure grew to 20
million as older people lost their vision and required
corrective lenses. As the population of people with visual
impairments increases, the need to meet their accessibility
needs for online resources also increases. Often times the
Web serves as a means of breaking the social isolation felt by
those with visual impairments. They are freed from physical
constraints that may hinder them from making purchases,
gaining information, or communicating with others.
While a number of powerful theoretical models have been
developed to help make online resources more user friendly,
little attention has been given to the speciﬁc needs of users
with visual impairments. This research takes a basic step
towards understanding factors that may help predict web
usage behavior of this population. In particular, we examine
how accessibility may affect visually impaired users’ use of a
website.1 To investigate this phenomenon, a theoretically
based model was developed to predict accessibility’s impact
on adoption behavior. The proposed model was tested using
measures to evaluate the usage and accessibility of online
audio book and music stores by the blind and visually
impaired community. After discussions with members of this
community via popular online message boards, phone conversations, and emails, we selected a popular online music
and audio book store, Amazon.com, as a primary site
for this study. The popularity and growth of this site is
conﬁrmed by recent reports. Amazon.com has invested more
than $300 million in technology and content to build a
digital-download business (Schonfeld, 2006). With millions of
users visiting Amazon.com daily, it is fast becoming the
largest promoter of digital downloads.
In what follows, we discuss background information and
review the literature related to this topic before presenting
our research model and the study’s methodology. We then
present and discuss our results, highlighting key contributions of this research.
2. Background
Audio and music recordings made to play on mobile
devices, such as iPods and MP3 players, have become a
1
Here, we use the expression website use interchangeably with website
acceptance, or website adoption.

ubiquitous part of our society and appear to be valuable
resources to those with visual impairments. The Internet
currently provides more multimedia than at its inception,
yet it employs mainly visual means of delivering information to users. That is why, of all disability communities
that use the Internet, people with visual disabilities have
the most limited accessibility to it (Miyashita et al., 2007).
The population of blind and visually impaired Internet users
is growing rapidly. According to the American Foundation
for the Blind, a conservative estimate of American computer
users with visual impairments is 1.5 million. Of this 1.5
million (aged 15 and older), 979,000 use computers regularly
(Gerber and Kirchner, 2001).
2.1. Visual disabilities
The most common types of visual impairment include
myopia (nearsightedness), hyperopia (farsightedness), astigmatism, low vision, and total blindness (Paciello, 2000).
Those with myopia, hyperopia, and astigmatism are often
able to use corrective lenses to improve their vision. Low
vision refers to chronic visual impairment that cannot be
improved with corrective lenses or medical/surgical treatment. Over 135 million people worldwide (World Health
Organization, 2007) and 3.5 million people in the US
(Massof, 2006) have low vision, which ranges from mild to
severe. Color blindness is a type of low vision that impairs
one’s ability to recognize certain pairs of colors. Roughly one
in every 20 people has some kind of color vision disability
(Cassin and Solomon, 1990). Finally, total blindness refers
to complete lack of sight or no light perception. From a
legal perspective, however, those whose vision cannot be
improved to better than 20/200, and those who have 201 or
less of their visual ﬁeld remaining are considered legally blind
(Paciello, 2000).
2.2. Accessibility technologies for blind and low-vision users
Numerous applications are available to enable and
improve the computer use and Internet experience of people
with visual impairments. These technologies can be divided
into two groups: those that assist with input and those that
assist with output. The most popular technology for input is
speech recognition. It combines a piece of software and an
input device (microphone or headset), allowing the user to
speak commands that the software translates into system
actions. This technology can also be used as a Dictaphone to
create new text.
Output devices that assist those with visual impairments
include: (1) screen magniﬁers, (2) Braille displays, and (3)
screen readers. Screen magniﬁers refer to pieces of software
that ‘‘zoom in’’ on the computer screen to provide larger
text and images. Most GUI operating systems (OS) nowadays have an embedded screen magniﬁer that can enlarge
selected areas. Braille displays are pieces of hardware that
use pop-up pins to display Braille symbols that are usually
20–80 characters long. Screen reader software packages use
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a synthetic voice to read text and computer commands
aloud to the user. Earl and Leventhal (2000) have reported
that JAWSs is one of the most widely used screen readers
for Windows (Fig. 1).
2.3. Internet barriers faced by people with disabilities
Poorly designed websites create barriers for visually
impaired visitors, similar to the way inadequately designed
buildings prevent some physically disabled visitors from
entering. Web developers often do not realize how simple
features built into a webpage’s source code can greatly assist
those who cannot see a computer monitor. High speed
Internet is becoming more widespread in the US and
around the world, and the higher bandwidth is enabling
Web designers to deliver more multimedia content. In turn,
the line between software applications and webpages is
becoming ambiguous. Some websites combine text, graphics, Flash animation, and video. Rendering these websites
accessible to the visually impaired requires that every
component be coded in a way that allows assistive technologies to access content. For example, Flash animation or
online video should have captions that can be read to users
via screen readers if the user chooses this option.
3. Literature review
In the previous section, we discussed barriers faced by
visually impaired users when viewing online resources.
Although these barriers are likely to affect how visually
impaired users react to online resources, Information System
(IS) user behavior models rarely take visual impairment into
consideration. To determine which existing theories would be
best for our investigation, we examined videotapes of several
accessibility experiments conducted at a usability lab for a
leading ﬁnancial corporation. In these experiments, visually
impaired users completed tasks that required them to navigate
through several different websites. The users’ behavior suggested that Davis’s (1989) widely used Technology Acceptance Model (TAM) might be a good choice for our research.
TAM suggests that people are likely to use a website if they
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ﬁnd it easy to use and useful. TAM’s prediction seemed to ﬁt
the behavior of the visually impaired users we observed in the
videotapes. Though TAM has been successful in predicting
user adoption behavior generally, it has not been used to
examine the behavior of users with visual impairments,
however. In fact, the acceptance literature suggests that
TAM may need tailoring for populations with speciﬁc needs
(Djamasbi et al., 2009; Hu et al., 1999). In predicting the
acceptance behavior of more speciﬁc populations—healthcare
professionals, for example—it may be important to examine
how ease of use and usefulness affect user attitude (Djamasbi
et al., 2009; Hu et al., 1999).
Some studies have shown that including relevant population-speciﬁc factors, in addition to those already in TAM,
can provide a better explanation of acceptance behavior
(Djamasbi et al., 2009; Holden and Karsh, 2010; Hu et al.,
1999; Pare et al., 2006). The video recordings of visually
impaired users that we watched suggested that including
accessibility factors in TAM is likely to improve its
explanatory power for this population. For example, the
recordings showed that the reliability of access to information (or consistent quality of access) was an issue. On
several occasions, users were unable to move to the next
page because the designated buttons were not made
accessible (were not ‘‘tagged’’ properly) for screen readers.
Thus, while users were aware of a next page (and of its
availability to non-visually impaired users), they were
unable to access it. Additionally, the videos showed that
access to information often was inconvenient because
getting to it required many additional steps for the visually
impaired users; again this happened because Web components were not properly labeled for the screen reader.
Thus, the video recordings suggested that constructs that
capture the level at which access to information on a site is
reliable and convenient, in addition to TAM constructs,
may be particularly helpful in understanding the Web
experiences of visually impaired users because these factors
are likely to affect the ease of site navigation.
Culnan’s (1984) well-established behavioral theory takes
these additional constructs into account. We adopted those
constructs, speciﬁcally, users’ perceptions of reliability and
convenience of access to information, when developing our

Fig. 1. Example of screen reader.
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own model of how visually impaired users’ perceptions of
a website’s accessibility might affect their use of it. Both
TAM and the variables introduced by Culnan have been
independently validated on users without visual disabilities; however, rarely have they been used together and/or
included in studies involving visually impaired users.
In what follows, we brieﬂy review relevant literature on
technology acceptance and on the accessibility variables that
were used to develop the proposed model in this study.
3.1. Technology acceptance model
TAM (Fig. 2) was derived from the Theory of Reasoned
Action (1979) to investigate individuals’ adoption of a
technology (Davis, 1989; Davis and Kottemann, 1995;
Morris and Dillon, 1997; Szajna, 1996; Venkatesh, 1999;
Venkatesh and Davis, 2000; Venkatesh et al., 2003). TAM
posits that the major factors that inﬂuence user acceptance
are perceived usefulness and perceived ease of use of the
technology. Perceived usefulness is the degree to which a
person believes that his or her performance will be
enhanced by the use of a technology (Davis, 1989).
A signiﬁcant part of the TAM research suggests that
perceived usefulness has a strong inﬂuence on user usage
behavior (Davis, 1989). Perceived ease of use refers to the
extent to which one thinks that the system will be free from
effort (Davis, 1989). Though both factors correlate signiﬁcantly with actual usage of the technology, perceived
ease of use affects intention to use a technology directly as
well as indirectly (via perceived usefulness). This implies
that increasing users’ perceived ease of use may increase
their acceptance of the technology. The indirect relationship can be explained in that the easier a technology is to
use, the more useful it can be. TAM has demonstrated that
the direct relationship between perceived ease of use and
behavioral intention to use is most relevant, while the
indirect relationship via perceived usefulness is less important to technology users.
TAM has been validated and has been used to test users’
acceptance of Web-based systems under a multitude of
conditions: general Web usage (Agarwal and Karahanna,
2000; Riemenschneider et al., 2003); online shopping
(Devaraj et al., 2002; Lin and Lu, 2000); online learning
(Cheung et al., 2002) and others (King and He, 2006).
Years of testing have proven it to be a ‘‘powerful and
robust predictive model of a person’s willingness to accept
and use a technology’’ (King and He, 2006, p. 751).
Although Davis (1989) originally considered the inclusion
of antecedents to components of TAM, he concluded that
the antecedents were fully mediated by perceived ease of
Perceived
Ease of use

Behavioral
Intention to Use
Perceived
Usefulness

Fig. 2. Technology acceptance model, Davis (1989).

use and perceived usefulness. More recent research, however, has shown that antecedents to components of TAM
are relevant and enhance its predictability and practicality
(Davis and Yi, 2011; Anderson et al., 2011; Venkatesh,
1999; Venkatesh and Davis, 2000). In other words,
incorporating these antecedents into TAM allows those
examining technology acceptance behavior to develop
more actionable strategies for improving IS usage. Like
others, we chose TAM as a foundation on which to build a
better model, in our case, for our own investigation of the
impact of accessibility on the acceptance behavior of
visually impaired users.
3.2. Accessibility variables: convenience and reliability
Culnan’s (1984) work, grounded in organizational communication literature, suggests that the degree to which a
user believes that an online resource is accessible to him or
her has a signiﬁcant impact on the user’s acceptance of
that resource. According to this conceptualization, accessibility of an online resource consists of two independent
dimensions: physical accessibility and information accessibility. Physical accessibility refers to the extent to which a
device is physically available to the user. For example, to
access websites, users need to have an electronic device
such as a computer or a cell phone. Information accessibility refers to the extent to which a user can employ a
system to reach information. In regard to websites, users
would need to be able to employ whatever delivery system
is in place, i.e., to see and click links that lead to a site’s
information, to read printed information, or to hear audio
ﬁles on the site.
According to Culnan, information accessibility can be
divided into three perceptual sub-dimensions: convenience,
reliability, and ease of use. Perceived convenience pertains
to the degree to which a user perceives a system to provide
unobstructed and convenient access to the desired information. Perceived reliability refers to the degree to which a
system is thought to be consistent in providing dependable,
failure free, and reliable access to information. Finally,
perceived ease of use refers to the extent to which a person
ﬁnds the system easy to use. It also includes perceptions of
friendliness, ﬂexibility, and forgiveness when a user makes
a mistake, such as clicking an incorrect link.
A number of studies support Culnan’s work by demonstrating that accessibility can affect user behavior. For
example, information accessibility has been found to affect
email use (Karahanna and Limayem, 2000) as well as use
of virtual learning communities (Teo et al., 2003). Yuan
et al. (2011) showed that access to online resources plays a
signiﬁcant role in knowledge workers’ decisions to retrieve
needed information. Ilie et al. (2009) showed that both
information accessibility and physical accessibility of
online resources affect physicians’ decisions to use electronic medical health records. Physical accessibility was also
found to affect adoption and use of an electronic messaging system (Rice and Shook, 1988). Karahanna and
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Straub (1998) found that physical accessibility affects this
technology’s use through its inﬂuence on ease of use.
4. Research model
Although TAM has been validated in many different
studies (Davis, 1989; Davis and Kottemann, 1995; Morris
and Dillon, 1997; Szajna, 1996; Venkatesh, 1999; Venkatesh
and Davis, 2000; Venkatesh et al., 2003), it has not been
tested for visually impaired users. Similarly, while Culnan’s
(1984) accessibility variables have been shown to affect users’
perception of usefulness and/or ease of use (Karahanna and
Limayem, 2000; Teo et al., 2003), they have not been tested
for this population either. TAM and accessibility variables
are relevant, however. When site information is not easily
retrieved by screen readers, visually impaired users may have
to exert more effort to use the website; this may affect their
willingness to use the technology. In this section, we argue
that together TAM and information accessibility variables
(Culnan, 1984) can provide a more comprehensive picture of
acceptance behavior for visually impaired users.
Culnan (1984) suggested that usage behavior is affected by
the degree to which users perceive a device is available to
them (physical access) as well as the degree to which they
believe the desired information on that device is accessible to
them (information accessibility). Because access to computers
and the Internet is so prevalent today (i.e., people have the
ability to physically get to a computer and use it to access the
Internet), we focused on the information accessibility construct which looks at the ability to access information once a
user is on the Internet. Prior research suggests that the subdimensions of information accessibility can impact TAM
constructs differently. In particular, in their study of email
usage, Karahanna and Limayem (2000) showed that users’
perceptions about reliability of their access to information
acted as an antecedent to their perception of email’s usefulness. Their perception of the convenience of information
accessibility had no signiﬁcant effect on how useful they
perceived email to be. These results suggest that including the
information accessibility sub-dimensions as independent constructs in our model is likely to provide a more nuanced
explanation of user behavior.
In the following section, we present hypotheses that
informed our proposed model. We then explain how we
tested our model via a laboratory experiment, which was
setup to provide a uniform and concrete experience in
which to collect data from users, rather than a structure in
which to manipulate any study variables. The goal is to see
if the modiﬁed TAM model lends understanding to usage
behavior for people with visual impairments.
5. Hypotheses
Traditional acceptance models have shown that, all else
being equal, the easier a system is to interact with, the less
effort it will take to use (Davis, 1989). This seems especially
relevant to those with visual impairments because webpages
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tend to be more graphic-intensive and often are geared toward
sighted people (Everard and Galletta, 2005–2006; Jones, 2004;
Loiacono and McCoy, 2004). Designs that do not include the
needs of visually impaired users can make access to certain
information for these users inconvenient by requiring them to
take many additional steps. As we mentioned earlier, our
videotaped usability sessions showed that improper labeling of
certain buttons prohibited visually impaired users from going
to the next page by clicking on those buttons. While some
technically savvy users were able to get there by using the
search feature, this required additional steps (typing in the
search feature and clicking on several results until the proper
page was found).
A website’s lack of adherence to accessibility standards
can affect the user’s perception of reliability of information
access on a website as well. Similarly to the above example
on inconvenience, many webpages provide a summary or a
headline followed by a ‘‘click here’’ or ‘‘read more’’ link.
Access to information on such pages can be problematic if
the headlines and their corresponding ‘‘read me’’ links are
not properly labeled. Under these conditions, visually
impaired users who utilized screen readers had difﬁculty
orienting themselves. The incorrect tagging gave inconsistent access to information; if there were only one
headline, the users were able to follow the link, but when
there were multiple headlines, they could not discriminate
between the links. This gave them the impression that the
access to the information on the website was not reliable.
Poor designs, such as those explained above, make access
to certain information more error prone for those who use
screen readers. This, in turn, can affect a user’s perception of
how easy a webpage is to use and how useful it is overall.
Thus, when a user perceives that access to information on a
webpage is inconvenient and/or unreliable, it is likely that the
user will ﬁnd it hard to use the webpage and in turn less
useful as well. In other words, perceived convenience and/or
reliability of access to information are likely to affect the
perceived ease of use and perceived usefulness constructs in
TAM. Because prior research provides evidence that perceived reliability and convenience are independent construct
and may not both affect TAM constructs in the same way
(Karahanna and Limayem, 2000), we tested the effect of
these two sub-dimensions of information accessibility on
perceived ease of use and perceived use separately:
H1a. Perceived convenience will have a signiﬁcant impact
on perceived ease of use.
H1b. Perceived convenience will have a signiﬁcant impact
on perceived usefulness.
H2a. Perceived reliability will have a signiﬁcant impact on
perceived ease of use.
H2b. Perceived reliability will have a signiﬁcant impact on
perceived usefulness.
Lack of adherence to certain accessibility standards can
seriously affect access to information for a visually impaired

E.T. Loiacono et al. / Int. J. Human-Computer Studies 71 (2013) 321–334

326

user. When a screen reader is unable to read parts or all of a
page, a user who cannot see the page is likely to perceive
that access to information on the page is inconvenient. In
order to get around such a problem, these users often must
take additional steps that are not required by sighted users.
Even worse, inadequate tagging of web components denies
access to those components and renders the website an
unreliable source of information because it does not provide
dependable access to all of its components. Providing
information is a major function of websites; thus, it is
reasonable to argue that perceived convenience and perceived reliability of the system that provides accessibility to
website information are likely to have a direct impact on
a person’s behavioral intention to use the site, especially
when it comes to those with visual impairments. Hence, we
hypothesized that perceived convenience and perceived
reliability (sub-dimensions of information accessibility) are
also likely to have a direct effect on the acceptance behavior
of visually impaired users.
H3. Perceived convenience will have a signiﬁcant impact
on behavioral intention to use.
H4. Perceived reliability will have a signiﬁcant impact on
behavioral intention to use.
TAM is an intuitive model that predicts people will use a
system if they ﬁnd it easy to use and useful. This model has
been veriﬁed through numerous studies of different technologies (including websites) (Benamati et al., 2000; Davis
and Kottemann, 1995; Karahanna and Limayem, 2000;
King and He, 2006; Morris and Dillion, 1997; Venkatesh,
1999). Although this model has not been tested with visually
impaired users, we expected that this intuitive model would
also hold for this population. While visually impaired users
have needs other than those of sighted users, they too are
likely to accept a website only if they ﬁnd it easy to use and
useful. Thus, similar to other usage studies using TAM, we
predicted that all TAM relationships would hold for the
visually impaired population as well (Fig. 3).
H5. Perceived ease of use will have a signiﬁcant impact on
perceived usefulness.
Information Accessibility

Perceived
Reliability
H

H1b
H

H2b

Perceived
Ease of Use
H6

6. Methodology
In this section, we describe the study’s participants, their
assigned task, and the procedures for data collection and
analysis.
6.1. Participants
Subjects were recruited via online forums, mailing lists,
and bulletin boards for blind and low-vision users. Requests
for participation were also emailed to a number of blind Web
users who had heard about the study from friends.
All subjects were experienced Internet users who volunteered to participate. A total of 59 subjects participated,
which is sufﬁcient for use of Partial Least Squares (PLS)
analysis (Chin and Newsted, 1999; Vinzi et al., 2010). Of the
59 subjects studied, 18 were female. Their ages ranged from
19 to 58, with a mean age of 35.76 years. Participants had a
range of visual impairments, including low vision and various
levels of blindness (Table 1). Of this population, 95% were
using the Internet on a daily basis, and 97% said they had a
medium-to-high level of experience using computers. 100%
stated that they used the Internet for email and/or instant
messaging as well as for browsing. Approximately 80% of
the subjects had purchased items online previously. 40 of the
subjects reported using screen readers, such as JAWS or
VoiceOver, and 39 indicated using corrective lenses.
6.2. Procedure
After agreeing to participate, subjects were directed to the
experiment website where they ﬁrst completed a consent
form. After completing the form, they were given instructions
on how to proceed with the experiment. The entire experiment was estimated to take no longer than half an hour and
consisted of the following steps: (1) providing demographic
information, (2) performing the ﬁrst experimental task at the
ﬁrst website visited, (3) completing the experimental survey

No. of participants

H3
H4

2a

H7. Perceived usefulness will have a signiﬁcant impact on
behavioral intention to use.

Table 1
Number of participants with speciﬁc visual impairments.

Perceived
Convenience

1a

H6. Perceived ease of use will have a signiﬁcant impact on
behavioral intention to use.

Behavioral
Intention to
Use

H5

Perceived
Usefulness

H7

Nearsighted
Farsighted
Astigmatism
Low vision
Partially blind
Completely blind
Color blind

16
5
4
9
11
14
0

Acceptance Model

Fig. 3. Research model with hypotheses.

Note. Subject in this study were solicited from online resources for blind
and low vision users.
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for the ﬁrst website visited, (4) performing the second experimental task at the second website visited, and (5) completing
the experimental survey for the second website visited. The
survey measured the variables of interest: users’ perceptions of
accessibility and their degree of technology acceptance. Participants were presented with questions and a dropdown menu
of response options. From our previous interaction with
visually impaired users, we determined that dropdowns were
the easiest presentation format. They allowed screen readers to
convey the survey in an understandable manner to those who
were completely blind as well as to those with less severe visual
impairment. After completing the surveys, the respondents
were presented with a thank you message and were reminded
that they were entered to win a $100 Visa gift card.
6.3. Task
Each subject was required to visit Amazon.com and
performed a task that required them to look up the title of
the ﬁfth song on a speciﬁed album. In other words,
participants found the title of the ﬁfth song for the album
‘‘Come Away with Me’’ by Nora Jones or ﬁnd the title of
the ﬁfth song for the album ‘‘It’s Time’’ by Michael Buble.
The task appeared on a separate page that provided the
instructions for completing the task as well as the link to
Amazon.com. The participants were instructed to (1) go to
the designated website by clicking on the link to ﬁnd the
ﬁfth title of the speciﬁed album, (2) after completing the
task, come back to the task page by pressing ALT and F4
if a PC user and CMD and W if a Mac user, (3) enter their
answer in the speciﬁed textbox on the task page, and (4)
submit the answer after entering it in the textbox by
pressing the Submit button on the page. After pressing
Submit, the participants were directed to a page that
contained the TAM and accessibility surveys. After completing the surveys, participants were required to click
Submit to move to the next step. Clicking Submit redirected the participants to the task page that provided the
instructions for the second task. This arrangement ensured
that the questionnaires were presented to users after
each task.
Despite the above arrangement, it was possible for some
participants to type the answer in the textbox without
referring to the designated webpage. Our data showed that
this probably did not happen, however. All participants
clicked on the link that redirected them to the designated
website (Amazon). Second, the average task completion
time was about 4 min, with the standard deviation of 24 s.
These data suggest that the questionnaires were probably
completed after the task was completed.
6.4. Measurements
The survey questions (see Appendix B) were adopted from
scales that have been used and validated in previous accessibility (Culnan, 1984) and technology acceptance (Davis, 1989)
studies. Culnan (1984) provides a robust tool for measuring
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a user’s perception of information accessibility. Similarly,
TAM (Davis, 1989) offers a powerful and efﬁcient tool for
capturing user acceptance behavior. Some studies have applied
these measures successfully in investigations of e-commerce
(Djamasbi et al., 2006), but so far, neither of the scales has
been used to assess the accessibility of online audio and music
stores for visually impaired users.
7. Results
Table 2 contains the descriptive statistics for the variables
used in this study. All 59 subjects responded to each variable.
The standard deviations appear to be low, less than the mean
average, indicating that the responses are close to the mean
and are thus within an acceptable range. Construct validity
and reliability were determined through several analyses.
First, in order to ensure the items measuring each construct
were properly related, composite reliabilities were calculated
for each construct (Ringle et al., 2005). Table 3 shows
all constructs exhibited good reliability. Each construct’s
reliability measure was well above the acceptable 0.70 cutoff
point (Nunnally, 1978; Nunnally and Bernstein, 1994).
The data was analyzed using the Partial Least Squares
(PLS) method with bootstrapping, since it is a SEM
technique which is better suited for use in theory development than its SEM counterparts. (Chin et al., 1996, 2003;
Gefen and Straub, 2005). Convergent and discriminant
validities were evaluated as in (Gefen et al., 2000), using:
(1) factor item loadings and (2) average variance extracted
(AVE). Convergent validity is revealed by the loading of
all variables on their designated (theoretical) factor at a
signiﬁcance level of p o 0.001. Some items (PEU3,
PCON2, PREL1, and BIU3) did not load clearly on their
theoretical factors and so were removed. As Table 4 shows,
the remaining variables loaded as expected on their
theoretically designated construct.
In addition, the AVE for each construct (Table 3) was at
least 0.809 or higher, well above the 0.50 recommended threshold (Fornell and Larcker, 1981). In terms of
Table 2
Item descriptive statistics.

PU1
PU2
PU3
PEU1
PEU2
PEU4
BIU1
BIU2
PCON1
PCON3
PCON4
PREL2
PREL3
PREL4

N

Minimum

Maximum

Mean

Std. deviation

59
59
59
59
59
59
59
59
59
59
59
59
59
59

2
1
1
1
2
1
1
1
1
1
1
2
1
1

7
7
7
7
7
7
7
7
7
7
7
7
7
7

5.97
5.42
5.73
5.51
5.76
5.75
5.88
5.47
5.00
5.17
5.05
5.64
5.20
5.66

1.26
1.71
1.61
1.64
1.78
1.52
1.60
1.95
1.63
1.68
1.73
1.27
1.62
1.47
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Table 3
Construct discriminant & convergent validity.
CR

Perceived
Convenience

AVE PCON PEU BIU

PREL PU
.49***

Perceived convenience
Perceived ease of use
Intention to use
Perceived reliability
Perceived usefulness

0.930
0.927
0.895
0.941
0.928

0.815
0.809
0.810
0.843
0.811

0.903
0.687
0.639
0.761
0.664

0.900
0.706 0.900
0.630 0.666 0.898
0.761 0.732 0.731

.07***
.22***

.25***

0.900

Table 4
Item cross loadings.
CON

EOU

INTENT

REL

USE

0.534
0.620
0.668
0.627
0.546
0.930
0.902
0.875
0.659
0.747
0.625
0.575
0.694
0.514

0.704
0.561
0.933
0.910
0.854
0.636
0.561
0.662
0.580
0.521
0.585
0.690
0.729
0.634

0.910
0.890
0.708
0.643
0.530
0.577
0.584
0.569
0.602
0.433
0.631
0.714
0.688
0.565

0.491
0.662
0.622
0.638
0.393
0.772
0.656
0.704
0.919
0.870
0.923
0.603
0.660
0.599

0.717
0.595
0.785
0.765
0.440
0.655
0.601
0.539
0.607
0.590
0.686
0.908
0.941
0.849

All are signiﬁcant at level po 0.001.

discriminant validity (see Table 4), all items loaded
strongly on their designated theoretical construct and were
at least 0.10 (an order of magnitude) higher than any cross
loading (Gefen and Straub, 2005). Further, the squared
roots of the AVE (diagonal elements in Table 3) have
loadings of 0.898–0.903, which are higher than the cross
loadings between constructs (Gefen et al., 2000). This
analysis further supports discriminant validity. A ﬁnal test
was conducted to ensure there was no issue with multicollinearity. The variance inﬂation factors (VIFs) were
calculated and indicated no collinearity problems. All VIFs
were less than 6, substantially lower than the recommended
cutoff of 10 (Neter, 1989; Petter et al., 2007).
Once we established that the reliabilities and validities of
the constructs were supported, we tested our proposed
model (Fig. 4) using PLS through the SmartPLS package
(Ringle et al., 2005). The results support the hypotheses
and clarify the relationship between certain variables.
The ﬁrst set of hypotheses (H1a and b) posited that a
positive relationship would exist between the perceived
convenience of a website and its perceived ease of use as
well as its perceived usefulness. Similarly, the second set of
hypotheses (H2a and b) speculated that the perceived
reliability of access to a website would positively inﬂuence
its perceived ease of use and perceived usefulness. Though

R2=.62

.29***

R2=.50
Perceived
Ease of Use

Note. CR¼ Composite Reliability. AVE¼ Average Variance Extracted.
Squared AVEs are indicated on diagonal in bold.

BIU1
BIU2
PEU1h
PEU2
PEU4
PCON1
PCON3
PCON4
PREL2
PREL3
PREL4
PU1
PU2
PU3

Perceived
Reliability

Behavioral
Intention to
Use

.27***
2

.52***

R =.65
Perceived
Usefulness

.33***

Fig. 4. Research model results. Note: npo.05;
Dotted line indicates a non-signiﬁcant path.

p o.01;

nn

nnn

po .001.

H1a was supported (path coefﬁcient of 0.49 (po0.001)) and
perceived convenience does impact perceived ease of use,
H1b was not supported. Perceived convenience does not
appear to affect a person’s evaluation of a website’s ease of
use. On-the-other-hand, both H2a and b were supported.
Perceived reliability does impact perceived ease of use with a
highly signiﬁcant path coefﬁcient of 0.25 (po0.001). Similarly, perceived reliability impacted perceived usefulness. The
path coefﬁcient was 0.29 and was highly signiﬁcant at
po0.001 as well.
In addition to their impact on perceived ease of use,
perceived convenience and reliability were predicted to
directly affect a visually impaired person’s intention to use
a website. Speciﬁcally, the third hypothesis (H3) predicted
that the perception of convenience would directly impact
intention to use. The fourth hypothesis (H4), anticipated
that perceived reliability would directly affect a visually
impaired person’s behavioral intention to use a website
directly. Perceived convenience did directly impact participants’ intention to use a website directly (H3, path
coefﬁcient of 0.07, po 0.001). Additionally, our analysis
supported a direct relationship between perceived reliability and a visually impaired person’s behavioral intention to
use a website (H4, path coefﬁcient of 0.22, p o 0.001).
Our data supported the three hypotheses related to
TAM. The ﬁfth hypothesis (H5) predicted that perceived
ease of use would impact perceived usefulness. This was
supported with a highly signiﬁcant path coefﬁcient of 0.52
(p o 0.001). Further, the sixth hypothesis (H6) suggested
that perceived ease of use would have a direct impact on a
visually impaired person’s behavioral intention to use a
website. This was conﬁrmed with a strongly signiﬁcant
path coefﬁcient of 0.27 (p o 0.001). Lastly, hypothesis
seven (H7) postulated that perceived usefulness would
have an impact on a visually impaired person’s intention
to use a site. This was indeed supported with a path
coefﬁcient of 0.33 (p o0.05). This is consistent with
previous research which has shown that perceived ease of
use can have a direct effect on intention to use a system,
while also having an indirect one. Perceived ease of use can
affect behavioral intention indirectly through its impact on
perceived usefulness. Fig. 4 depicts the research model
tested and reports the statistical results.
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We ran additional analyses with the data, focusing on the
TAM and the accessibility variables individually. We found
that our proposed model was more explanatory of a visually
impaired user’s behavioral intention to use an audio or music
website. Although the entire TAM was supported, its overall
R2 was 0.59. This R2 is less than the proposed model’s: 0.62.
Our results showed that the perceived reliability and perceived ease of use had a signiﬁcant impact on a visually
impaired person’s intention to use a website, but our data did
not support a signiﬁcant link between perceived convenience
and intention to use a website. The R2 for the accessibility
variable alone was 0.49. This indicates the importance of
including the accessibility variable in TAM. The combined
results show that the proposed model appears to capture a
greater amount of variance as compared to TAM or the
accessibility variables alone.
7.1. Additional exploratory analysis
Although the main focus of this research was to develop
a model to help explain visually impaired persons’ behavioral intentions to use websites, we conducted additional
exploratory analyses to provide more insight into our
results. First, we tested our proposed model (using PLS)
on those with a higher degree of visual impairment (i.e.
partially and completely blind users) separately from the
rest of the visually impaired users in our study. Our
analysis revealed that the link between perceived ease of
use and behavioral intention to use was different between
the two groups. The link was signiﬁcant for users with a
lower degree of visual disability (low vision), but not
signiﬁcant for those with a higher degree of visual
disability (blind). These results together suggest that the
level of visual impairment may indeed affect acceptance
behavior and that future studies are warranted to examine
this possibility.
In addition, we conducted an analysis to see whether
there were any differences between the acceptance behavior of visually impaired and sighted users. We collected
information from an additional 22 users who were sighted.
We used SmartPLS to run our analysis, which revealed
that estimates of our proposed model were supported for
the sighted as well as the visually impaired users in our
study. This analysis also revealed that the proposed model
was supported with an overall model R2 of 0.66 for sighted
users. This exploratory investigation suggests that our
proposed model also may lead to a deeper understanding
of sighted users’ acceptance behaviors. Further research is
warranted.
8. Discussion
The results of our analysis show that all of the hypotheses
were supported except one. Hypothesis 3 asserted that
perceived convenience would have a signiﬁcant impact on a
visually impaired person’s intention to use the website.
Contrary to our expectations, the results did not show a
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signiﬁcant path between perceived convenience and intention
to use for visually impaired users. Perceived convenience,
according to our results, affected intention to use only
indirectly, through its effects on perceived ease of use.
Several ﬁndings are worth further discussion. First, the
results show that the proposed model has a strong explanatory
power (R2 ¼ 0.62). Second, the analysis shows that the
explanatory power of the proposed model (R2 ¼ 0.62) was
greater than that of the TAM (R2 ¼ 0.59) or of the accessibility
variable (R2 ¼ 0.49) separately. Third, the proposed model
provides a more nuanced explanation of acceptance behavior
because it considers more factors than those included in either
the TAM or the accessibility variables alone. Thus, the
proposed model more fully explains the acceptance behavior
of people with visual impairments. As the results indicate,
perceived reliability has a signiﬁcant and direct impact on the
user’s intention to use a website. Further, perceived convenience and reliability have a signiﬁcant impact on perceived
ease of use of a website as well (R2 ¼ 0.50), indicating a partial
direct effect on acceptance as well as an indirect effect through
perceived ease of use. This shows that visually impaired users’
intention to use a website depends on (1) their perceiving it as
accessible (i.e., perceiving it as providing reliable access to
information), (2) their perceiving it as easy to use (i.e., easy to
learn and navigate), and (3) their perceiving it as useful. In
other words, visually impaired users, similar to sighted users,
evaluate an IS based on its perceived ease of use and perceived
usefulness. Additionally, however, information accessibility
(i.e., reliability of access to information) plays a particularly
important role in a visually impaired user’s evaluation and
decision to use a site.
Our exploratory results show that information accessibility
was also an important factor for the acceptance behavior of
those users who did not have visual impairments. The
exploratory results provide further support for studies that
include information accessibility as a potential factor in
the acceptance behavior of users without disabilities (e.g.,
Karahanna and Limayem (2000)), but these results also offer
additional insight. The exploratory analysis suggests that
accessibility may affect the acceptance behavior of users with
visual impairments differently than those users without visual
impairments. Speciﬁcally, our analysis showed that perceived
convenience affected acceptance behavior of visually impaired
users only indirectly. But for those without visual impairments, the impact of perceived convenience on acceptance was
both direct and indirect. Additional research is required.
Previous research has shown that professionals beneﬁt from
an acceptance model that is tailored to their speciﬁc needs (Yi
et al., 2006; Djamasbi et al., 2009; Hu et al., 1999). Just as this
previous research has called for some modiﬁcation of TAM
for speciﬁc populations, such as healthcare professionals, the
current research suggests that TAM may need modiﬁcation to
include factors relevant to visually impaired users. The strong
explanatory power of our proposed model suggests that
acceptance behavior of people with visual impairments may
be explained more fully by including factors that are currently
not captured by TAM.

330

E.T. Loiacono et al. / Int. J. Human-Computer Studies 71 (2013) 321–334

Additionally, our exploratory analysis showed some
differences in construct relationships between users with
and without visual impairment, highlighting the need for a
model that might predict the acceptance behavior of
visually impaired users speciﬁcally. Given that acceptance
models, including TAM, have not been tested with this
particular population (Djamasbi et al., 2006), our study
has important implications. First, as explained above, the
results indicate that traditional models of acceptance may
need to be modiﬁed for visually impaired users. We found
that information accessibility (through perceived convenience and reliability) has a direct impact in predicting user
acceptance behavior, along with perceived ease of use and
perceived usefulness. Second, our exploratory analysis
showed that perceived convenience and reliability may
also affect the acceptance behavior of users without visual
impairments. These results provide further support for
including information accessibility dimensions within the
traditional TAM to better explain the behavior of users
without visual disability (Zimmer et al., 2008). For example, as in studies of email use (Karahanna and Limayem,
2000) or webpage use (Zimmer et al., 2008), factoring in
information accessibility can lend additional insight into a
user’s decision to use an IS.
In addition to making theoretical contributions, our
results have several important practical implications. The
results may be particularly important to those companies
that target Baby Boomers and older generations is that
aging is one of the major causes of visual impairment. The
results show that paying careful attention to accessibility
standards that assure convenient and reliable access to
information is likely to increase the number of visually
impaired users who revisit a company’s site, affecting the
return on the company’s IT investment.
The results also show that designers beneﬁt from
including visually impaired users in their tests. As the
results indicated, the impact of information accessibility on
acceptance behavior was different between those with and
without visual impairments in our study. Designers can
include simple modiﬁcations, such as adding correct tagging to improve the user experience for those with visual
impairments, while maintaining the site’s performance for
sighted people. Through early accessibility tests, designers
can assess the effectiveness of their improvements (e.g.,
proper tagging) for visually impaired users.
Further, by helping those with disabilities access websites,
companies can better serve their sighted customers as well.
One such example is by providing an alternative, non-Flash
site for users with screen readers. The multimedia nature of
Flash (combining text, audio, video, and graphics) offers a
potentially richer way for sighted and hearing users to
experience a website, but it also makes access difﬁcult for
those who require the use of screen readers. The bandwidthintensive content contained in Flash has caused sighted users
to encounter long delays when accessing Flash-enabled sites
on their mobile devices. Thus, by providing alternative, nonFlash sites, both sighted and visually impaired users will

beneﬁt. This is likely to result in an increase perception of the
site’s reliability and ease of use.
9. Limitations and future research
As with any experiment, it is difﬁcult to assess the
generalizability of the results beyond the context studied.
Future research should test the extent to which our results
generalize to broader contexts (employing different web
genres, tasks, etc.).
In this research, we tested our model with users from a
large cross section of visual disability groups. More indepth studies focusing on speciﬁc visual impairments and/
or examining differences in acceptance behavior between
users in different visual disability groups may be helpful as
well. For example, examining possible differences between
the acceptance behavior of blind users and those with low
vision (or those who are color blind) is likely to reﬁne our
results. In doing so, we might understand more about the
special concerns of visually impaired users and what can be
done to enhance their website use in particular.
In this study we did not examine the impact of the physical
dimension of accessibility to information. The availability of
different assistive technologies (e.g., brail vs. screen reader) or
lack of them, may affect acceptance behavior of visually
impaired users. Thus, future studies may compare model
results based on use of different assistive technologies.
Moreover, future research can test the proposed model
with users who possess disabilities that are not visually
related. Such studies could expand the generalizability of
our ﬁndings or reveal its limitations. For example, those
with cognitive impairments may value different aspects of
information accessibility when evaluating an audio site.
While all participants in our study completed the same
tasks, they were allowed to use different assistive technologies. This may have caused the task to be easier for some
of the participants than others. We did not control to see
how challenging the participants perceived the task to be.
Thus, future research is needed to test whether the
perception of task difﬁculty can affect the study results.
Our data showed that the majority of our participants
(97%) were able to complete the tasks in our study. It is
likely, however, that failure to complete tasks can affect
acceptance behavior. Thus, future studies can be designed
in a way to test this relationship.
Adam and Kreps (2006) have argued that, in addressing
problems with web access, web designers ‘‘would beneﬁt from
a critical approachymarried to continuing efforts in the
technicalities of Web standardizationy.[This] means having
disabled people completely involved in the design and testing
of websites and the development of Web accessibility standards’’ (Adam and Kreps, 2006, p. 215). (Adam et al., 2004)
suggested that Internet research has failed to adequately
address disabilities across cyberculture studies. As with gender,
which has only recently been seen as a ‘‘social category’’ in IS,
disability has not been considered as a social category (Adam,
1998). Thus, to truly understand visually impaired users and
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their website needs, future studies will need to include these
groups in the development and testing of sites, not after the
fact, but as they are being created. Research into how such
users can be integrated into the design and development of
websites is a critical area for future work.
10. Conclusions
The contribution of this research is two-fold. First, it is one
of only a few, if any, studies that framed the investigation of
technology acceptance for people with disabilities within the
context of a theoretical model. By applying such a model to
the accessibility literature, we were better able to understand
access issues for visually impaired users. Second, we have
developed a model that examines the impact of accessibility
in the context of a technology acceptance model, thus
providing a deeper understanding of how visually impaired
users accept or reject a technology. Our research provides
one of the ﬁrst theoretical, conceptual models on accessibility
and is one of only a few studies to examine technology
acceptance while considering the needs of the visually
impaired. Third, given the high level of disposable income
($175 billion) of those with disabilities, industries will ﬁnd it
to their ﬁscal advantage to develop sites that consider the
needs of those with visual impairments. This is especially
critical as the afﬂuent Baby Boomer generation ages and is
faced with a multitude of vision problems. They are likely to
need (and thus demand) additional measures to ensure their
access to websites.
Appendix A. Web accessibility standards
The World Wide Web Consortium (W3C) is the main
international standards organization for the World Wide
Web. It was founded in 1994 to improve the World Wide
Web by publishing Web standards and guidelines called the
W3C Recommendations (W3C, 2008). It is responsible for
the development of uniform protocols to assure the interoperability of the Web. The consortium consists of member
organizations that maintain full-time staff for the purpose of
working together in the development of standards for the
World Wide Web. As of December 2006, the W3C had 429
members and was open for new organizations to join. Other
W3C activities include education and outreach, software
development, and discussions about the Web. The Consortium is administered by the MIT Computer Science and
Artiﬁcial Intelligence Laboratory (CSAIL) in the US, the
European Research Consortium for Informatics and Mathematics (ERCIM) (in Sophia Antipolis, France), and Keio
University (in Japan). There are also ofﬁces in 15 regions
around the world (W3C, 2008).
The W3C started the Web Accessibility Initiative (WAI)
as an effort to improve the accessibility of the Web for
people with physical disabilities who require special devices
and software to access the Web. The WAI has developed
a number of guidelines that can help to make Websites
more accessible. Further, it ensures that the current core
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technologies of the Internet support accessibility, designs
evaluation and repair tools for accessibility and coordinates
the research and development the efforts on accessibility for
the Web (Web Accessibility Initiative, 2007).
Of the guidelines the WAI developed, the Web Content
Accessibility Guidelines (WCAG) are generally accepted as
the classic guidelines for creating websites which are
accessible to all. The guidelines are organized in a checklist/checkpoint format. The checkpoints are prioritized based
on three levels (Website Content Accessibility Guidelines,
2007). According to the document, there are several priority
levels. Priority 1: A Web content developer must satisfy this
checkpoint. Otherwise, one or more groups will ﬁnd it
impossible to access information in the document. Thus,
satisfying this checkpoint is a basic requirement for some
groups to be able to use Web documents. Priority 2: A Web
content developer should satisfy this checkpoint. Otherwise,
one or more groups will ﬁnd it difﬁcult to access information
in the document. Thus, satisfying this checkpoint will remove
signiﬁcant barriers to accessing Web documents. Priority 3: A
Web content developer may address this checkpoint. Otherwise, one or more groups will ﬁnd it somewhat difﬁcult
to access information in the document. Thus, satisfying
this checkpoint will improve access to Web documents.
(A complete set of the new guidelines can be found at:
http://www.w3.org/TR/WCAG20/).
The Americans with Disabilities Act (ADA) is a wide
ranging piece of legislation which was devised to make the
American society more accessible to people with disabilities. It expanded the Rehabilitation Act regulations of
1973 to include all public and commercial facilities regardless of whether they receive federal funding. It applies
to many types of public places: restaurants, retailers,
movie theaters and health care institutions. Its homepage
http://www.ada.gov provides links to technical materials,
publications, and proposed changes to ADA regulations.
Some of the proposed regulations are associated with Web
accessibility. The laws for many of the new services and
goods websites are unclear, as the entities do not have a
physical location for their customers. For those, the ADA
website provides an online course for businesses entitled,
‘‘Reaching out to Customers with Disabilities’’.
One of the most recent and widely applied regulations
that directly addresses the need for accessibility over the
Internet is Section 508. It refers to Section 508 of the US
Rehabilitation Act amended by Congress in 1998. It
requires that individuals with disabilities, who are members of the public seeking information or services from a
federal agency, have access to and use of information and
data that is comparable to that provided to members of the
public who do not have disabilities unless an undue burden
would be imposed on the agency (Section 508, 2007). It
also requires that when Federal agencies ‘‘develop, procure, maintain or use electronic and information technology’’ they must ensure that this technology allows federal
employees and members of the public with disabilities to
have access to and use of information.
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Section 508 does not generally apply to private sector
businesses and their websites. In contrast, companies in the
UK have an obligation on all websites offered to the public:
they must be accessible and usable by disabled people. Other
countries follow the UK approach. In August of 2006, the
United Nations published a draft International Convention
on the Rights of Persons with Disabilities. It addresses Web
accessibility among other issues. Section 508 standards tend
to deﬁne the minimum level of Web accessibility, while the
WCAG represent higher level of accessibility. Overall, the
WCAG is more detailed (restrictive) in terms of describing
speciﬁc guidelines. Unlike Section 508, WCAG Version 2.0
provides guidelines focused not only on HTML but also on
other Web technologies. Section 508 lacks regulations on
dynamic content, auditory descriptions, language selection.
On the other hand, the WCAG does not include speciﬁc
guidelines for timed responses and the ability to skip
navigation. The new regulations have drawn national and
international attention because of their implications on every
retailer, business and organization that maintains an online
presence http://www.jimthatcher.com/sidebyside.htm/.
Though many laws exist to govern the access to information and technology by those with disabilities, several lawsuits
have been ﬁled to test ambiguities in these laws. In April of
2000, for example the National Federation for the Blind
(NFB) ﬁled an Americans with Disabilities Act (ADA)
lawsuit against the Connecticut Attorney General’s Ofﬁce.
The Internal Revenue Service (IRS) ofﬁcial website provided
links to four inaccessible online tax ﬁling services (Intuit,
HDVest, H&R Block, and CioCia). The four tax ﬁling
services agreed to make their websites accessible in time for
the next year’s tax season. In a more recent case ﬁled in 2006,
the NFB is sued Target.com, alleging that the department
store discriminates against the visually impaired by violating
state and federal laws that protect the disabled. All these
instances and more indicate that the ADA, Section 508 and
the WCAG are not just guidelines that can be overlooked,
but are strong legislative tools to protect the interest of a
large segment of the nation.
Appendix B. Survey questions (construct labels added here)
For each of the following questions please indicate your
opinion about this online store
Usefulness (PU)
1. I ﬁnd the iTunes store to be useful.
2. Using the iTunes store enhances my effectiveness in
ﬁnding information.
3. I ﬁnd the information in the iTunes store interesting to me.
Ease of use (PEU)
4. My interaction with the iTunes store was clear and
understandable.
5. I ﬁnd the iTunes store to be easy to use.
6. Interacting with the iTunes store did not require a lot of
my mental effort.
7. I ﬁnd it easy to get the iTunes store to do what I want it
to do.

Behavioral intent to use (BIU)
8. Previously, I have visited the iTunes store.
9. I intend to use the iTunes store.
10. I predict that I would use the iTunes store in the next 6
months.
This online store is:
Convenience (IACON)
15. Close/Remote
16. Convenient/Inconvenient
17. Nearby/Distant
18. Unobstructed/Obstructed
Reliability (IAREL)
19. Certain/uncertain
20. Dependable/undependable
21. Failure-Free/failure-Prone
22. Reliable/unreliable
References
Adam, A., 1998. Artiﬁcial Knowing: Gender and the Thinking Machine.
Routledge, London and New York, NY.
Adam, A., Howcroft, D., Richardson, H., 2004. A decade of neglect:
reﬂecting on gender and is. New Technology, Work and Employment
19 (3), 222–240.
Adam, A., Kreps, D., 2006. Enabling or disabling technologies? A critical
approach to web accessibility. Infomation Technology & People
19 (3), 203–218.
Anderson, C., Al-Gahtani, S.S., Hubona, G., 2011. The value of tam
antecedents in global is development and research. Journal of
Organizational and End User Computing 23 (1), 18–37.
Agarwal, R., Karahanna, E., 2000. (Time ﬂies when you’re having fun:
cognitive absorption and beliefs about information technology usage).
MIS Quarterly 24 (4), 665–694.
Benamati, J., Fuller, M., Serva, M., Baroudi, J., 2010. Clarifying the
integration of trust and tam in e-commerce environments: implications
for systems design and management. IEEE Transactions for Engineering Management 57 (3), 380–393.
Cassin, B., Solomon, S., 1990. Dictionary of Eye Terminology. Triad Pub
Co, Gainesville, FL..
Cheung, C.M.K., Lee, M.K.O., Chen, Z. 2002. Using the internet as a
learning medium: an exploration of gender difference in the adoption
of fabweb, 35th Hawaii International Conference on System Science,
Hawaii, 475–483.
Chin, Newsted, 1999. In: Rick Hoyle (Ed.), Statistical Strategies for Small
Sample Research. Sage Publications, pp. 307–341.
Chin, W.W., Marcolin, B.L., Newsted, P.R., 1996. A partial least squares
latent variable modeling approach for measuring interaction effects:
results from a Monte Carlo simulation study and voice mail emotion/
sdoption study. In: DeGross, J.I., Jarvenpaa, S., Srinivasan, A. (Eds.),
Proceedings of the 17th International Conference on Information
Systems. AIS, Cleveland, OH, USA, pp. 21–41.
Chin, W.W., Marcolin, B.L., Newsted, P.R., 2003. A partial least squares
latent variable modeling approach for measuring interaction effects:
results from a Monte Carlo simulation study and an electronic-mail
emotion/adoption study. Information Systems Research 14 (2), 189–217.
Culnan, M.J., 1984. The dimensions of accessibility to online information:
implications for implementing ofﬁce information systems. ACM
Transactions on Ofﬁce Information Systems 2 (2), 141–150.
Davis, F.D., 1989. Perceived usefulness, perceived ease of use, and
user acceptance of information technology. MIS Quarterly 13 (3),
319–339.
Davis, F.D., Kottemann, J.E., 1995. Determinants of decision rule use in
a production planning task. Organizational Behavior and Human
Decision Processes 63 (2), 145–157.

E.T. Loiacono et al. / Int. J. Human-Computer Studies 71 (2013) 321–334
Davis, J.M., Yi, M.Y., 2011. User disposition and extent of web utilization: a
trait hierarchy approach. International Journal of Human–Computer
Studies 70(5), 346–363, http://dxdoi.org/10.1016/j.ijhcs.2011.12.003.
Devaraj, S., Fan, M., Kohli, R., 2002. Antecedents of B2C channel
satisfaction and preference: validating e-commerce metrics. Information systems research 13 (3), 316–333.
Djamasbi, S., Fruhling, A., Loiacono, E.T., 2009. The inﬂuence of affect,
attitude and usefulness in the acceptance of healthcare information
systems. Journal of Information Technology Theory & Application 10
(1), 41–58.
Djamasbi, S., Tullis, T., Girouard, M., Hebner, M., Krol, J., Terranova,
M., 2006. Web accessibility for visually impaired users: extending the
technology acceptance model (Tam), In: Proceedings of the Twelfth
America’s Conference on Information Systems, Acapulco, Mexico.
eMarketer, 2008. Digital Music Spending, Complexity Up, /http://www.
emarketer.com/S, June.
Earl, C., J., L. 2000. Putting words to windows: A review of jaws for
windows and window-eyes, AFB AccessWorld 1 (2).
Everard, A., Galletta, D.F., 2005–2006 . How presentation ﬂaws affect
perceived site quality, trust, and intentions to purchase from an online store. Journal of MIS 22 (3), 55–95.
Fornell, C., Larcker, D.F., 1981. Structural equation models with
unobservable variables and measurement errors. Journal of Marketing
Research 18 (1), 39–50.
Gefen, D., Straub, D.W., 2005. A practical guide to factorial validity
using Pls-graph: tutorial and annotated example. Communications of
the Association for Information Systems 16 (5), 91–109.
Gefen, D., Straub, D., Bourdreau, M.C., 2000. Structural equation
modeling and regression: guidelines for research practice. Communications of the Association for Information Systems 4 (7), 380–427.
Gerber, E., Kirchner, K., 2001. Who’s surﬁng? internet access and
computer use by visually impaired youth and adults. Journal of Visual
Impairment & Blindness 95 (3), 176–181.
Holden, R.J., Karsh, B.T., 2010. The technology acceptance model: its
past and its future in health care. Journal of Biomedical Informatics
43 (1), 159–172.
Hu, P., Chau, P., Sheng, O.L., Tam, K.Y., 1999. Examining the
technology acceptance model using physician acceptance of telemedicine technology. Journal of Management Information Systems 16,
91–113.
Ilie, V., Van Slyke, C., Parikh, M., Courtney, J. 2009. Paper versus
electronic medical records: the effects of access on physicians decisions
to use complex information technologies, Decision Sciences 40 (2),
213–241.
Jones, B., 2004. On-line systems: control button design and characteristic
effects on user learning and performance. In: Proceedings of the Tenth
America’s Conference on Information Systems.
Karahanna, E., Limayem, M., 2000. E-mail and v-mail usage: generalising
across technologies. Journal of Organizational Computing and Electronic Commerce 10 (1), 49–66.
Karahanna, E., Straub, D.W., 1999. The psychological origins of
perceived usefulness and perceived ease of use. Information and
Management 35 (4), 237–250.
King, W., He, J., 2006. A meta-analysis of the technology acceptance
model. Information and Management 43, 740–755.
Lin, J.C.C., Lu, H., 2000. Towards an understanding of the behavioral
intention to use a website. International Journal of Information
Management 20, 197–208.
Lighthouse. 2011. Lighthouse National Survey on Visual Loss. Retrieved
8/5/2011, 2011, from /http://www.lighthouse.org/research/statistic
s-on-vision-impairment/prevalence-of-vision-impairment/S.
Loiacono, E., 2004. Cyberaccess: web Accessibility and Corporate
America. Communications of the ACM, 83–87.
Loiacono, E., Romano, N., McCoy, S., 2009. The state of corporate
website accessibility. Communications of the ACM 53 (9), 128–132.
Loiacono, E.T., McCoy, S., 2004. Charity begins at the homepage:
providing access to the web for people with disabilities. Communications of the Association for Information Systems, 471–485.

333

Massof, R. 2006. Low Vision and Blindness: Changing Perspective and
Increasing Success. Retrieved July 1, 2011, from /http://www.nfb.org/
images/nfb/publications/bm/bm06/bm0610/bm061005.htmS.
Miyashita, H., Sato, D., Takagi, H., Asakawa, C. 2007. Making multimedia Content Accessible for Screen Reader Users, W4A ’07 Proceedings of the 2007 international cross-disciplinary conference on Web
accessibility (W4A) New York, pp. 126–127.
Morris, M.G., Dillon, A., 1997. How user perceptions inﬂuence software
use. IEEE Software 14 (4), 58–64.
Neter, J., Wassermann, W., Kutner, M.H. 1989. Applied Linear regression models. Homewood, Ill.: Irwin.
Nunnally, J., 1978. Psychometric Methods, 2nd ed. McGraw-Hill, New
York.
Nunnally, J.C., Bernstein, I.H., 1994. Psychometric Theory, Third ed.
McGraw-Hill, Inc., New York.
Paciello, M.G., 2000. Web Accessibility for People with Disabilities. CMP
books, Lawrence, KS.
Pare, G., Sicotte, C., Jacques, H., 2006. The effects of creating psychological ownership on physicians’ acceptance of clnical information
systems. Journal of the American Medical Informatics Association 13
(2), 197–205.
Petter, S., Straub, D., Rai, A., 2007. Specifying formative constracts in
information systems research. MIS Quarterly 31 (4), 623–656.
Rice, R.E., Shook, D., 1988. Access to, usage of, and outcomes from an
electronic message system. ACM Transactions. on Ofﬁce Information
Systems 6 (3), 255–276.
Riemenschneider, C.K., Harrison, D.A., Mykytn Jr., P.P., 2003. Understanding it adoption decisions in small business: integrating current
theories. Information and Management 40 (4), 269–285.
Ringle, C.M., Wende, S., Will, S., 2005. Smartpls 2.0 (M3) Beta.
Available from: /http://www.smartpls.deS.
Schonfeld, E., 2006. Can Amazon Take a Bite out of Apple? Available
from:
/http://money.cnn.com/2006/07/26/technology/nextbigdown
load0726.biz2/index.htm?postversion=2006072611S.
Szajna, B., 1996. Empirical evaluation of the revised technology acceptance model. Management Science 42 (1), 85–92.
Teo, H.H., Chan, H.C., Weib, K.K., Zhang, Z., 2003. Evaluating
information accessibility and community adaptivity features for
sustaining virtual learning communities. International Journal of
Human–Computer Studies 59 (5), 671–697.
U.S. ‘‘Census Bureau’’, 2000. US Census. Retrieved June, 2007, from
/http://www.census.gov/compendia/statab/wholesale_retail_trade/S.
United States Department of Education, 2004. How Do Individuals with
Disabilities Use the Web? Available from: /http://www.ed.gov/policy/
gen/guid/disability-awareness.docS.
Venkatesh, V., 1999. Creation of favorable user perceptions: exploring the
role of intrinsic motivation. MIS Quarterly 23 (2), 239–260.
Venkatesh, V., Davis, F.D., 2000. A theoretical extension of the
technology acceptance model: four longitudinal ﬁeld studies. Management Science 46 (2), 186–205.
Venkatesh, V., Morris, M.G., Davis, G.B., Davis, F.D., 2003. User
acceptance of information technology: toward a uniﬁed view. MIS
Quarterly 27, 425–478.
Vinzi, V.E., Chin, W.W., Henseler, J., Vang, H., 2010. Handbook of
Partial Least Squares: Concepts, Methods and Applications. SpringerVerlag, Berlin Heidelberg.
Web Accessibility Initiative, 2007. WAI Mission and Organization.
/http://www.w3.org/WAI/about.htmS.
Website Content Accessibility Guidelines, 2007. WCAG. /http://www.
w3.org/TR/WCAG20/S.
W3C. 2008. Web Accessibility Initiative. Available from: /http://www.
w3.org/WAI/intro/accessibility.phpS (accessed 01.07.11).
World Health Organization, 2007. Data and Statistics. /http://www.who.
int/research/en/S.
Yi, M.Y., Jackson, J.D., Park, J.S., Probst, J.C., 2006. Understanding
information technology acceptance by individual professionals:
toward an integrative view. Information & Management 43 (3),
350–363.

334

E.T. Loiacono et al. / Int. J. Human-Computer Studies 71 (2013) 321–334

Yuan, J., Lu, H., Yang, J., Li, H., 2011. Do not neglect small troubles:
moderately negative stimuli affect target processing more intensely
than highly negative stimuli. Brain Research 30, 84–95.

Zimmer, J.C., Henry, R., Butler, B., 2008. Determinants of the use of
relational and nonrelational information sources. Journal of Management Information Systems 24 (3), 297–331.

