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a b s t r a c t

Online trust is considered as a critical factor in online shopping, especially when dealing with unfamiliar
vendors. This research provides empirical findings from an experimental investigation of the influence of
website emotional design features, visual appeal and ease of use on users' perceptions of usefulness,
trust, as well as intention to use websites. The proposed research model was developed based on theories
in the human-computer interaction and Information Systems domains. An experiment was conducted
using a hypothetical website with four conditions of treatment manipulation. The study revealed that
visual appeal can produce a greater influence on customers’ evaluation of trust, than ease of use. It was
also found that both visual appeal and ease of use are contributing factors in developing online trust
among male customers, with visual appeal dominating trust formation among female customers.

Published by Elsevier Ltd.
1. Introduction

Establishing online trust is a challenge faced by the vastmajority
of online vendors, especially by those with newly established
websites or by vendors who do not enjoy a brand reputation. For
such vendors, the website is the primary means by which online
consumers evaluate whether or not to engage or conduct business
with the vendor. Consequently, the design features of the website
should play a large role in establishing trust. Even though practi-
tioners have proposed various website strategies for establishing
trust in relatively unknown online stores, the mechanisms by
which trust is built in such computer-mediated environments are
still not well understood (e.g., Lankton, McKnight, & Thatcher,
2014; Schlosser, White, & Lloyd, 2006). Therefore, this study ex-
amines the affective and cognitive aspects of website design fea-
tures and proposes that these design features play a significant role
in developing online trust, and that affective aspects such as visual
Pengnate), rathin.sarathy@
appeal of the website may be more important in the unfamiliar
vendor context. In this study, drawing from Norman’s (2004)
emotional design framework, we develop a conceptual research
model and investigate on how website characteristics influence
customers' trust in unfamiliar online vendors.

A substantial body of literature in the Information Systems (IS)
and human-computer interaction (HCI) disciplines has examined
the relationships betweenwebsite design features and online trust.
Much of that literature has largely focused on the cognitive aspect
of design features, especially ease of use. Ease of use reflects the
features of a website which can help or hinder users as they acquire
knowledge or access different sections of a website (Cyr, 2008;
Garrett, 2003). On the contrary, somewhat less attention has
been devoted to affective aspects such as the design of website user
experiences that requires emotional involvement in an online
commerce activity. However, the affective dimension has received
increasing attention in recent years (Hassenzahl & Monk, 2010;
Hassenzahl, 2004; Norman, 2004; Tractinsky, Cokhavi,
Kirschenbaum, & Sharfi, 2006). Furthermore, relatively few
studies have been carried out in the context of unfamiliar websites.
The investigation of how online trust can be established in unfa-
miliar vendors is especially important because of the growing
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number of businesses that are choosing the Internet as an alter-
native channel for developing a brand reputation, for transacting
with and servicing customers and investors, or simply for public
relations purposes (Subramaniam, Shaw, & Gardner, 2000; de
Kunder, 2012). In addition, contrary to the majority of prior
research in our context that have used non-experimental survey
approach (Cyr, 2008; Hampton-Sosa & Koufaris, 2005; Vance, Elie-
Dit-Cosaque, & Straub, 2008; Zhang, Prybutok, Ryan, & Pavur,
2009), we use an experimental design in our investigation because
of the potential for better control, higher internal validity, and
greater replicability of results. The experiment can also control for
confounding factors such as characteristics of individuals in a group
or environmental factors that can influence the outcome (Creswell,
2002; Pedhazur & Schmelkin, 1991).

In the literature, website design features have been classified in
multiple aspects. For example, Hassenzahl (2004) proposed a
model classifying website characteristics into pragmatic and he-
donic attributes. Garrett (2003) developed a model categorizing
website design features into information design, navigation design,
and visual design. In the current research, we use Norman's (2004)
emotional design model to explain the relationships between
website characteristics and the user experience. The emotional
design model fits the goals of this study because it is a compre-
hensive model that categorizes website design features broadly
into affective, cognitive, and reflective modes of users’ information
processing. Norman's (2004) model describes different levels of
aesthetics appreciation which should receive greater attention
from researchers, as well as website designers. Consequently, our
primary goal is to conduct an experiment to investigate how both
affective and cognitive aspects of website design features, based on
Norman's (2004) framework of emotional design, influence users'
trust perception and intention to use unfamiliar websites.

2. Background and literature review

2.1. Website design and the emotional design framework

Website design features have been found to be key factors in
influencing users’ responses and experience (Nielsen & Loranger,
2006). To understand the impact of website design features on
users, researchers have taken multiple approaches. Some studies
have focused on specific, low-level aspects such as color (e.g.,
Coursaris & van Osch, 2016; Cyr, Head, & Larios, 2010), layout
(Geissler, Zinkhan, & Watson, 2006), images (e.g., Karimov,
Brengman, & Van Hove, 2011), navigation (e.g., Cyr, 2008; Flavi�an,
Guinalíu, & Gurrea, 2006), and multimedia elements (Hong,
Thong, & Tam, 2004). On the other hand, other studies investi-
gated design features at a higher level of abstraction, for example,
hedonic and pragmatic dimensions of design features (Hassenzahl,
2004).

We believe users' evaluations and responses are generally
driven from the overall impression of a website rather than specific
elements. Therefore, we aim to examine the holistic aspects of
website design features that can provide a better understanding of
a comprehensive user’s reaction to websites. Specifically, our focus
is on users’ perceptions toward website design features, which
include visual appeal and ease of use. In this study, perceived
website visual appeal refers to visual aesthetic impressions of a
website (Lavie & Tractinsky, 2004) and perceived ease of use is
defined as “the degree to which a person believes that using a
particular system would be free of effort” (Davis, 1989; Davis,
Bagozzi, & Warshaw, 1989).

Website visual appeal is an over-arching concept which has
been classified into two types d classical and expressive (Lavie &
Tractinsky, 2004). While classical aesthetics is primarily
characterized by pleasant, clear, clean, and symmetric designs,
expressive aesthetics considers creativity, fascinating, and sophis-
ticated designs. These two dimensions have been adopted by past
studies that investigated website aesthetics (e.g., Coursaris & van
Osch, 2016; Lindgaard, Dudek, Sen, Sumegi, & Noonan, 2011;
Tractinsky & Lowengart, 2007).

In the HCI literature, Norman's (2004) emotional design model
is one of the most prominent models used to explain how different
aspects of a product influence emotions, which subsequently affect
cognition and user behavior (Sharp, Rogers, & Preece, 2007). The
model has been broadly adopted by HCI researchers because it
examines how attributes of a product cause emotional responses in
users, such as feeling at ease, being comfortable, and enjoying the
experience of using interactive products (Hassanein & Milena,
2004; Lavie & Tractinsky, 2004; Sharp et al., 2007; Tractinsky &
Lowengart, 2007). According to Norman (2004), the emotional
design model classifies users' mental processing into three lev-
elsdthe visceral level, the behavioral level, and the reflective level.
This framework is consistent with prior conceptual and empirical
research in cognitive science (e.g., Sweller, vanMerrienboer,& Paas,
1998), which typically distinguishes among three distinct levels of
information processing e affective (cf. visceral), cognitive (cf.
behavioral), and reflective thought (cf. reflective).

The first level, visceral, is where the aesthetics of a system (a
website in this study) dominates human biological responses,
which then leads to rapid judgment (in milliseconds) of a system
(e.g., website)dwhether it is good or bad, safe or dangerous and
whether to approach or avoid (Lindgaard, Fernandes, Dudek, &
Brow~n, 2006; Norman, 2004). The visceral level also evokes users'
emotional responses to stimuli, e.g., pleasure, joy, and fear (Sharp
et al., 2007). For example, on seeing a website with very poor vi-
sual design, users may experience fear, causing them to leave the
website (�Ethier, Hadaya, Talbot, & Cadieux, 2006). The second level
of the emotional designmodel, behavioral, involves active and task-
driven use of the website. For example, experienced computer
users effortlessly work with computers or browse websites for
well-learned routing or familiar operations (Gefen, Karahanna, &
Straub, 2003). The last level, reflective, is at the top of the
emotional design model. This level is associated with a higher level
of cognition that reflects on one's cognitive processing. This level
entails conscious thought, where users can generalize their evalu-
ations across the behavioral and visceral levels, for example, a
website's informativeness or usefulness (Wang & Emurian, 2005).

2.2. Trust in an unfamiliar website

Although understanding how trust is established in customers
remains a crucial issue in all online settings, it is particularly
important for websites with no prior or brand reputation. Since few
studies have examined the impact of website design features on
trust specifically in the unfamiliar website context, we review
studies in the general online context.

Trust has been proposed as a critical determinant of customers'
responses (Hong et al., 2004; Kim, Ferrin, & Rao, 2009;
Ratnasingham, 1998) and has been found to be related to satisfac-
tion (Flavi�an et al., 2006), perceived website usefulness (Gefen
et al., 2003), intention to use a website (Jarvenpaa, Tractinsky, &
Vitale, 2000; Pennington, Wilcox, & Grover, 2003; Schlosser et al.,
2006), intention to buy from a website (Lim, Sia, Lee, & Benbasat,
2006), and e-loyalty (Cyr, 2008; Flavi�an et al., 2006). In the mo-
bile commerce context, trust has been considered as a key predictor
of customers’ intention to usemobilewebsites (Cyr, Head,& Ivanov,
2006; Siau & Shen, 2003).

According to McAllister (1995), trust consists of cognitive and
affective dimensions. Cognition-based trust relies on rational
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evaluation, available knowledge, and good reasons (Jeffries & Reed,
2000). Websites can engender cognitive-based trust primarily
through attributes of vendors, such as reliability, familiarity, and
professional credentials, while affect-based trust refers to
emotional attachment and emotional bonds between individuals.
In psychology, it has been proposed that trust (both the affective
and the cognitive dimensions) develops and emerges over time
(McAllister, 1995).

The focus of our study is to investigate trust in the context of
unfamiliar websites. Therefore, the absence of prior experience
dictates that our definition of trust be more along the lines with the
notion of initial trust (McKnight & Chervany, 2001; McKnight,
Cummings, & Chervany, 1998). McKnight et al. (1998) indicate
that initial trust includes individual disposition to trust, institution-
based trust and cognitive trust. Of these, cognitive-based trust is
developed based on rapid, cognitive cues or first impressions, and is
most applicable to our context. In the case of unfamiliar vendors,
website design features behave as cognitive cues that create a first
impression and establish emotional bonds between the website
and users. These cues form the basis for the user to decide whether
the vendor will deliver on its promise. With this in mind, we define
trust as “an online customer's belief that the (unfamiliar) vendor
will engage in generally acceptable practices and will be able to
deliver the promised products or service” (Lim et al., 2006; Mayer,
Davis, & Schoorman, 1995). This trust is developed purely on the
basis of the user's first impression of the visual appeal, ease of use,
and usefulness of the website (e.g., Reinecke, et al., 2013).
2.3. Influence of website design features on trust

The relationships between website design features and trust
have been explored in existing studies in the IS and HCI domains,
for example, security of transactions and third-party seals of
approval (Kim & Tadisina, 2010; Lim et al., 2006; Pennington et al.,
2003), security and privacy statements (Hu, Wu, Wu, & Zhang,
2010; Li, Sarathy, & Xu, 2011; Schlosser et al., 2006), reputation
(Gefen et al., 2003; Kim & Tadisina, 2010), and content (Cyr, 2008;
Cyr& Bonanni, 2005; Karimov et al., 2011;Wang& Emurian, 2005).

While online trust has been investigated in the literature, most
of the studies focused on website transaction security and privacy
issues. Our approach is somewhat different and is based on the
creation of trust through a positive user experience with the
website by its visual appeal and ease of use, rather than explicit
security assurances or seals of approval, which is consistent with
the few other studies in this area. For example, Cyr (2008) reported
that visual design and navigation design (as an aspect of ease of
use) both are significant determinants of trust in the local version of
the SonyStyle™ website. Vance et al. (2008) found significant in-
fluences of visual appeal and navigational structure on trust in
Amazon.com’s mobile website. Zhang et al. (2009) conducted a
survey on 20 Fortune companies' websites and found that both
presentation quality and ease of navigation are significant pre-
dictors of trust. In the recent work of Skulmowski et al. (2016),
website visual appeal and perceived usability were reported to be
strongly correlatedwith trust, which could be formed in ultra-rapid
website exposure (50 ms). In contrast, Hampton-Sosa and Koufaris
(2005) found that only website appeal produces a statistically sig-
nificant effect on trust. However, it is important to note that
Hampton-Sosa and Koufaris (2005) conceptualized website appeal
as a second-order factor, measured by two formative indica-
torsdperceived usefulness and perceived enjoyment. Thus, web-
site visual appeal was not investigated in their study.

In addition, while previous studies investigated effects of
website designer features on trust primarily rely on a non-
experimental method to investigate such phenomena, our study
employs a rigorous experiment in which confounding factors are
controlled is crucial for a better understanding of how visual appeal
and ease of use impact trust, especially in the unfamiliar website
setting where users do not have prior knowledge about websites.
3. Theoretical foundation and hypothesis development

Our theoretical researchmodel is shown in Fig.1. Themodel was
developed to test the impact of perceived visual appeal and
perceived ease of use on perceived usefulness and trust, which
consequently results in behavioral intention to use the website
based on theories discussed in the previous section.

According to Norman's (2004) three levels of aesthetics appre-
ciation, we posit the following hypotheses:

Hypothesis 1. Perceived website visual appeal will result in
perceived ease of use of a website.

Hypothesis 2. Perceived website visual appeal will result in
perceived usefulness of a website.

Hypothesis 3. Perceived ease of use will result in perceived useful-
ness of a website.

Drawing on the psychology literature, website features may be
considered stimuli that provide executional cues to viewers'
emotional responses and behaviors (MacInnis, Moorman, &
Jaworski, 1991). The visual appeal of a website is especially
related to emotional states of users, such as joy, liking, and fear,
which were found to influence the users' evaluations of online
vendors’ attributes, such as trust (Cyr et al., 2006; �Ethier et al.,
2006; Hassanein & Milena, 2004), and perceptions of efficiency,
effectiveness, and usefulness in conducting transactions online
(Schlosser et al., 2006).

Such an effect can be explained by the notion of “affect as in-
formation” (Lindgaard et al., 2011; Lindgaard et al., 2006; Nisbett &
Wilson, 1977; Schwarz, 1986) and as a “halo effect” of emotional
responses that carries over to the evaluation of the overall quality of
website as well as the vendor (Hwang& Kim, 2007; Kim& Tadisina,
2010). According to the affect-as-information framework,
emotional states inform individuals about the current situation and
then cause approach or avoidance behaviors, such as physical
movement to further explore or avoid the object (Deng & Poole,
2010; Nisbett & Wilson, 1977; Schwarz, 1986).

In addition, in the context of unfamiliar websites, instead of
being considered as simply cosmetic, visual appeal likely commu-
nicates performance, especially the vendors' quality and ability to
provide products/services to the customer (Schlosser et al., 2006).
Somewebsite visual appeal features that impact trust include color
(Cyr et al., 2010; Kim & Moon, 1998; Skulmowski et al., 2016),
design clarity and perceived visual appeal (e.g., Cyr, 2008; Li & Yeh,
2010; Liu & Goodhue, 2012; Robins & Holmes, 2008), and human
images (e.g., Cyr, Head, Larios, & Pan, 2009; Karimov et al., 2011;
Wang & Emurian, 2005). Thus, in this study, we propose that
website visual appeal as well as ease of use evoke an emotional
state in online users which subsequently influences their percep-
tion of website trust and their evaluations of website quality and
attributes. Therefore, it is posited that a user's perception of the
website's visual appeal will result in the user's trust and perception
of usefulness.

Hypothesis 4. Perceived website visual appeal will result in trust in
a website.



Fig. 1. Proposed research model.
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Perceived ease of use is related to a website's ability to interact
with its users, especially to help minimize the user's learning curve.
Greater ease of use offers a comfortable environment that might
color the users' perception of website quality and consequently
influence perceived usefulness, trust, and intention to purchase
(Flavi�an et al., 2006). Several studies have attempted to explain or
predict the relationships between website perceived ease of use,
user perceptions, and behavioral responses in the online commerce
setting. Ease of use has been found to improve attitudes toward the
website, which in turn, leads to positive user responses (Becker &
Mottay, 2001). For example, ease of use perceived by users has
shown a significant influence on trust (e.g., Cyr, 2008), satisfaction
(Cyr, 2008; Lindgaard & Dudek, 2002), and intention to use web-
sites (Gefen et al., 2003). Furthermore, previous studies have found
that perceived ease of use is one of the antecedents of perceived
website quality (Loiacono, Watson, & Goodhue, 2007; Palmer,
2002). Hassanein and Milena (2004) proposed that perceived
ease of use represents a pragmatic attribute of a system. Pragmatic
attributes are connected to the users' need to achieve behavioral
goals; therefore, a system that allows for effective and efficient
goal-achievement is perceived as pragmatic (Hassenzahl, 2004).
Consequently, perceptions of pragmatic attributes can lead to a
positive evaluation of the system, especially perceived usefulness
(Hassenzahl & Monk, 2010; Hassenzahl, 2004).

Hypothesis 5. Perceived ease of use will result in trust in a website.

According to Davis (1989) and Davis et al. (1989), technology
acceptance model (TAM) predicts that perceived usefulness and
perceived ease of use are determinants of new IT system adoption.
TAM is a parsimonious and robust model that predicts IT adoption
in a variety of settings. An integrated model of trust and TAM has
been proposed in previous research (Gefen et al., 2003), where both
perceived ease of use and perceived usefulness significantly influ-
ence intention to usewebsites. For example, in the context of online
commerce, an online vendor that is perceived as being capable of
providing high quality products or services is likely to be accepted
by customers. Therefore, in this study, we hypothesize a positive
path between perceived usefulness, trust and intention to use
websites.

Hypothesis 6. Perceived ease of use will result in intention to use
websites.

Hypothesis 7. Perceived usefulness will result in intention to use
websites.

Hypothesis 8. Trust will result in intention to use the website.
4. Methodology

4.1. Participants

Prior to a full examination of the proposed hypotheses, a pilot
study was conducted with 10 graduate students at a major mid-
western U.S. university to help refine potentially ambiguous items,
perform manipulation checks on the website treatments, and
identify possible problems in the experimental procedure. As a
result, a few questions were re-worded. All the experimental
website conditions were perceived as a realistic website from a
legitimate vendor. In the main experiment, an invitation email was
sent to 131 third and fourth year undergraduate students in busi-
ness majors and to 4,000 graduate students, faculty, and staff to
voluntarily participate in the experiment. Demographic informa-
tion and the participants’ experience with online transactions are
presented in Appendix.
4.2. Website manipulations

In order to investigate how visual appeal and ease of use in-
fluence user responses, the experimental website treatment
needed to (1) vary only in terms of visual appeal and ease of use, (2)
represent a legitimate unfamiliar online vendor, and (3) evoke the
subjects' perception of the vendor's product/service quality.
Following these criteria, one of the authors who has expertise in
user interface design of commercial websites created four condi-
tions for an apartment rental company's website which varied at
two levels of visual appeal and two levels of ease of use. Each of the
four websites displayed the same content but varied in the levels of
image quality and navigation capability, for example, use of drop-
down box and calendar. Visual appeal was also manipulated at two
levels by using Lavie and Tractinsky’s (2004) definitions of classical
and expressive aesthetics. Based on these two dimensions of aes-
thetics, the experimental website's visual appeal was manipulated
through different choices of color harmony, image resolution,
number of images, and sophistication of design. Regarding ease of
use, the experimental website was also manipulated at two levels
(high vs. low). We first identified the website features that users
generally use and that comply with the habit of browsing a website
in the experimental taskdthe navigation and date picker features.
The website's ease of use was then manipulated to create irritation
while using thewebsite (Hasan, 2016). For instance, while the items
in the menu bar were presented as a static text in the higher ease of
use website condition, the menu bar was animated and the menu
items were presented as a scrolling text in the lower ease of use
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website condition. In addition, in the higher ease of use website
condition, a date picker (calendar) feature was provided so that
participants did not need to type the date in the required format
manually. Although both visual appeal and ease of use of the
experimental websiteweremanipulated, we ensured the realism of
all the experimental website conditions by mimicking such char-
acteristics from legitimate websites. All four conditions of the
website treatment are shown in Fig. 2. An apartment rental com-
pany's website was selected for the experiment because it is a
product that users, especially the majority of our target sample-
duniversity students, would not be familiar with unless they
visited the actual apartment buildings. In addition, the users'
perception of the product (apartment room) quality could be
evoked by viewing the images of apartment buildings presented on
the website. Note that the experimental website was designed to fit
the display of users' devices (e.g., desktops monitor or tablet PC's)
to avoid horizontal and vertical scrollbars.

Subjects were randomly assigned to only one of the four treat-
ment conditions. A major task was to browse the experimental
website as naturally as possible for about 5e10 minutes to find
apartment information and get an overall impression about the
website. The subjects were then required to use the website to
request an appointment reference number for an apartment
showing. In order to request the appointment, the subjects needed
to enter an apartment community name and pick a visiting date.
Specific to the manipulation of the website's ease of use, of the four
Fig. 2. Experimen
website treatment conditions, Condition 1 and Condition 3
featured a navigation bar on the top of theweb page to clearly show
different communities provided by the apartment rental company.
This navigation bar allowed the subjects to easily browse the
website for the apartment information. In addition, when the
subjects made an appointment for a visit, these two conditions
enabled them to select an apartment community from a dropdown
list with community names and pick a date from an embedded date
picker (calendar) feature. For Condition 2 and Condition 4, we
manipulated ease of use by customizing the navigation bar; neither
condition offered website features that facilitated the task of
obtaining the appointment reference number. We used an
animated menu bar in Condition 2 to ensure high visual appeal, but
themenuwas designed such that it moved across the page at a slow
and steady pace, so if the subjects wanted to explore another
apartment community, they needed to wait for the desired items in
the menu to appear. Finally, for Condition 4, we used a tree menu
bar for the main navigation, which required more mouse clicks to
get to the desired apartment community. Note that implementing
the animated menu bar as in Condition 2 in a simple web page with
low-resolution graphics and images such as Condition 4 caused the
page to load noticeably slow and this could affect the results.
However, this was not the case in Condition 2 since the page con-
tained high quality images so the increase in loading time due to
the moving menu was not significant. Therefore, we decided to
implement an alternative navigation approach which is the tree
tal websites.
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menu in Condition 4. In addition, using the tree menu as in Con-
dition 4 to lower ease of use in Condition 2 was also problematic.
The tree menu caused the appearance of Condition 2 to look
apparently different from Condition 1 since all the menu items
must be collapsed into single item and this could affect the results.
Therefore, in order to keep the visual appeal of these two condi-
tions as similar as possible, we decided to implement the moving
menu in Condition 2 instead of the tree menu. The layout and
placement of the moving menu were similar to the static menu in
Condition 1.

Following the completion of the task (acquire an appointment
reference number), the subjects were instructed to fill out an online
questionnaire about their experiences with the website they had
visited. The experiment was conducted entirely online and subjects
could complete the study from any computer with an Internet
connection, thus increasing the task realism.

4.3. Variable measurement

Previously validated scales used in existing research in the on-
line commerce literature were adapted for measuring variables in
the research model. Some items were slightly re-worded to better
fit our research context. Items in the questionnaire included the
standard TAM scales of perceived usefulness and perceived ease of
use adapted from Davis' (1989) and Davis et al.’s (1989) scales.
Perceived website visual appeal was measured using five items
adapted from Cyr et al. (2006). In this study, we did not investigate
the effects of trust in sub-dimensions as proposed by McKnight
et al. (1998) but instead measured trust in general as a unidimen-
sional construct, which is better suited for understanding a more
comprehensive user reaction to a website (Cyr et al., 2010; Gefen &
Straub, 2003). Trust and behavioral intention to use the website
were measured by items adapted from Jarvenpaa et al. (2000). All
scales have previously been shown to apply well in e-commerce
research and already exhibited strong content validity. The scales
were assessed by a seven-point Likert scale ranging from “strongly
disagree” to “strongly agree.” See Appendix for the detailed scales
for each construct.

5. Data analysis and results

5.1. Manipulation checks

Manipulation checks were performed to validate the manipu-
lations of website visual appeal and ease of use of the experimental
website. Subjects exposed to website treatments with higher visual
appeal conditions were more likely to agree that the website is
more visually attractive (p < 0.001) than those assigned to lower
visual appeal conditions. In addition, participants who were shown
website treatments with higher ease of use conditions were more
likely to agree that the websites were easy to use (p < 0.001) than
those who viewed websites with lower ease of use conditions.
Therefore, overall, the manipulations on website visual appeal and
ease of use were deemed successful. However, we also conducted t-
test to analyze whether perceived ease of use was impacted by the
different navigation approaches used in Conditions 2 and 4 (mov-
ing menu and tree menu). The results do not reveal statistically
significant difference of the overall ease of use scores between
these two conditions (p ¼ 0.711). Thus, we can conclude that
perceived ease of use measured from these two conditions are
equivalent and comparable.

We then inspected the data to look for subjects that might not
have paid attention to the experiment and did not browse the
website for apartment information. Two questions in the ques-
tionnaire were examined to prevent such participants from
contaminating the data and analysis. These questions included (1)
How many apartment communities were offered by this rental
company? and (2) What was the name of the rental company? If
the subjects reported wrong answers to both questions, we
removed them from the data set. Consequently, after data pro-
cessing, the data set contained a total of 192 usable responses.

The research model was then tested using partial least squares
(PLS) analysis with SmartPLS (version 2.0) software. PLS requires
fewer data points than other structural equation modeling tech-
niques (e.g., LISREL) and is relatively robust to deviations from a
multivariate distribution (Chin, 1998). Therefore, based on these
considerations, PLS better fits our study. In PLS, the measurement
model analysis and the structural model analysis are evaluated
simultaneously.

5.2. Measurement model assessment

The measurement model was assessed for the quality of the
constructs by testing reliability, convergence, and the discriminant
validities of the research instrument. Measures for all constructs
were adapted from studies in the existing literature where the
measures had been repeatedly tested and had exhibited strong
content validity. Construct reliability was assessed using composite
reliability (CR) and Cronbach's alpha. As shown in Table 1, CR values
ranged from 0.9396 to 0.9772 and the alpha values ranged from
0.9043 to 0.9719. The suggested value of both reliability measures
should be higher than 0.7 (Hair, Tatham, Anderson, & Black, 1995);
therefore, all scales were found to be reliable. Construct validity is
demonstrated when there are relatively high correlations between
measures of the same construct (convergent validity) and low
correlations between measures of different constructs (discrimi-
nant validity) (Straub, 1989). Factor loadings from Varimax rotation
of the items on the corresponding construct are presented in Ap-
pendix. As a rule, items in a construct load highly if the loading
coefficient is above 0.6, and do not load highly if the coefficient is
below 0.4 (e.g., Bagozzi, Yi,& Phillips, 1991; Hair et al., 1995; Straub,
1989). The constructs in the survey demonstrate convergent val-
idity. Discriminant validity was determined to ensure that con-
structs differed from each other. Correlation between items in any
two constructs should be lower than the square root of the average
variance shared by items within a construct (Hair et al., 1995). In
Table 2, the square root of the variance shared between a construct
and its items is greater than the correlations between the construct
and other constructs in the model. Therefore, the measures satisfy
the criteria for discriminant validity.

5.3. Structural model assessment

Fig. 3 summarizes the results of hypothesis testing (t-values
shown in parentheses under the paths), standardized path esti-
mates, and the amount of variance explained in each endogenous
variable (R2). With regard to the proposed hypotheses, H1, H2, H3,
H4, H7, and H8 are supported. Perceived visual appeal significantly
impacts perceived ease of use as suggested by the sequential
interaction between the first two levels of Norman's (2004)
emotional design model. Based on both emotional design model
and TAM, we hypothesized that visual appeal and perceived ease of
use would significantly influence trust. However, we found only
perceived visual appeal that shows strong effect on trust. As pre-
dicted by TAM, perceived ease of use and perceived usefulness are
found to have significant positive effects on behavioral intention.
Nevertheless, the path from perceived ease of use to intention is not
statistically significant. The results also suggest that trust has a
significant direct impact on behavioral intention. With respect to
the variance explained, perceived visual appeal, 40.6% of the



Table 1
Construct validity.

Perceived visual appeal Perceived ease of use Perceived usefulness Trust Intention

CR 0.9676 0.9680 0.9772 0.9396 0.9731
Alpha 0.9552 0.9602 0.9719 0.9043 0.9448
AVE 0.8820 0.8344 0.8774 0.8385 0.9477

Table 2
Discriminant validity.

Visual appeal Ease of use Usefulness Trust Intention

Perceived visual appeal 0.9391
Perceived ease of use 0.6370 0.9134
Usefulness 0.5903 0.6810 0.9367
Trust 0.5139 0.4239 0.4621 0.9157
Intention 0.6469 0.5609 0.7109 0.5881 0.9735

Note: Diagonal elements in boldface represent the square root of AVE.

Fig. 3. PLS model results for hypothesis testing (*p < 0.05).
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variance explained in perceived ease of use accounts for perceived
visual appeal, 28% of the variance explained in trust account for
both perceived visual appeal and perceived ease of use, 50.5% of the
variance explained in the perceived usefulness, and 59.4% of the
variance explained in the behavioral intention. All R2 values of the
endogenous constructs in the model exceed the 10% threshold
recommended by Falk and Miller (1992).

5.4. Mediating effects of perceived visual appeal and trust on the
relationship between perceived ease of use and intention

One of the objectives of this study is to investigate how
perceived visual appeal influences perceived ease of use and
perceived usefulness. To further analyze the mediation effects of
trust on the relationship between perceived ease of use and
behavioral intention (Hypothesis H6), which is not supported in
this study, we tested the TAM model consisting of the original
constructsdperceived ease of use, perceived usefulness, and
behavioral intention (Davis, 1989; Davis et al., 1989). TAM posits
that intention to use technology can be explained by perceived
usefulness and perceived ease of use, and that perceived ease of use
can be a causal antecedent to perceived usefulness (Davis, 1989;
Davis et al., 1989). The TAM model was analyzed in PLS and the
results are presented in Table 3. All path coefficients as predicted by
TAM are significant while the path between perceived ease of use
and behavioral intention is not statistically significant in our
research model. Therefore, the effect of ease of use on intention to
purchase appears to be conditioned by trust and visual appeal. In
addition, an analysis was conducted separately for examining the
mediating effect of trust on perceived ease of use and intention. The
results from the Sobel test for mediation (Baron & Kenny, 1986;
MacKinnon, Warsi, & Dwyer, 1995) supported the mediating ef-
fect of trust on perceived ease of use and intention (Sobel statistic
value ¼ 4.35, p < 0.01). Therefore, when trust is included in the
model, the effect of perceived ease of use is mediated by trust. In all,
the model can explain 46.4% of the variance in perceived usefulness
and 51.7% of the variance in behavioral intention.

5.5. Effect of gender on website evaluation

Descriptive statistics of the demographic data based on gender
are presented in Appendix. The data set contains a larger portion of
males than females. Therefore, we conducted an additional analysis
for the effect of gender in the demographic data. Based on gender,
we performed independent samples t-test analysis to investigate
significant differences in demographic variables. There are no sig-
nificant differences between males and females with regard to
online shopping experience, sending/receiving email, and reading
online newspapers. In addition, the number of individuals in the
age range of 18e24 in the male data set is much higher than the
same age range in the female data set (61.6% vs. 32.5%). Conse-
quently, we carried out additional PLS analyses on the proposed
research model by including age as well as online experience as
control variables. The results indicate that excluding age and online
experience will not lead to biased conclusions.

Exploring further, we performed additional analysis focusing on
the effects of gender on trust antecedents. Separate PLS models
which included perceived visual appeal and perceived ease of use



Table 3
Results of TAM model analysis.

Perceived ease of use to behavioral intention Perceived ease of use to perceived usefulness Perceived usefulness to behavioral intention

n ¼ 192
Path coefficient 0.143 0.681 0.613
t 2.015* 15.196* 9.110*

R2 e 0.464 0.517

*p < 0.05.
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as exogenous variables and trust as an endogenous variable were
analyzed for each gender. Table 4 illustrates PLS results comparing
the full sample with male (n ¼ 112) and female (n ¼ 80) subjects
including effect size from R2 different test where f2 values of 0.02,
0.15, and 0.35 have been suggested as small, medium, and large
effect respectively (Carte & Russell, 2003). For the full sample and
for female subjects, only the causal path from visual appeal to trust
is significant (p < 0.001). On the other hand, for the model with
male subjects, both causal pathsdfrom visual appeal to trust and
perceived ease of use to trustdare significant (p < 0.001). The
variance in trust explained by both website features is 28% for the
full model, 31% for the male model, and 25% for the female model.
Note that while perceived ease of use does not have significant
effect on trust in the female subjects, its effect size is below the
threshold of 0.02 for small effects.

Concerning the analysis of PLS in separate models, according to
Chin (1998) and Gefen, Straub, and Boudreau (2000), the minimum
sample size for a PLS analysis should be the larger of 10 times the
number of items for the most complex construct, or 10 times the
largest number of independent variables impacting a dependent
variable. In this study, the most complex construct is perceived ease
of use with six items and the largest number of independent var-
iables predicting a dependent variable (intention) is three. There-
fore, the sample size of 80 used in the female subject model is
adequate for PLS estimation procedures.

5.6. The influence of different levels of website design features on
trust

Some interesting findings are revealed in the analysis of the
influence of perceived visual appeal and perceived ease of use on
trust. Table 5 shows the average of perceived visual appeal,
perceived ease of use, and trust for each of the website conditions.
Considering trust, the results from ANOVA indicate that there are
statistically significant differences in trust ratings among some of
the website conditions. The website condition with high visual
appeal and high ease of use received the highest trust rating, while
the website condition with low visual appeal and low ease of use
received the lowest trust rating.

6. Discussion and conclusions

6.1. Summary of findings

In this study, we conducted an experiment to investigate web-
site design features that influence trust and examine their effects
Table 4
PLS analysis on overall, male, and female samples.

Path Path

Full sample (R2 ¼ 0.28) Perceived visual appeal / trust 0.410
Perceived ease of use / trust 0.163

Male sample (R2 ¼ 0.31) Perceived visual appeal / trust 0.378
Perceived ease of use / trust 0.234

Female sample (R2 ¼ 0.25) Perceived visual appeal / trust 0.493
Perceived ease of use / trust 0.019
on subsequent user behaviors within an unfamiliar website envi-
ronment. The results of the experiment confirm the proposition
that website trust can be evoked by website design features, and
consequently, behavioral intention is then shaped by trust.

The results of the study reveal several important implications
for the online commerce context. The results of analysis of the
entire dataset indicate that perceived visual appeal significantly
influences perceived ease of use which was previously hypothe-
sized based on the emotional design framework (Norman, 2004).
Regarding trust, we found that perceived visual appeal produces a
much stronger effect on trust than perceived ease of use (std.
coefficient ¼ 0.410, t ¼ 5.368 vs. std. coefficient ¼ 0.163, t ¼ 1.752).
These results do not agree with those in previous studies where the
relationships between perceived visual appeal and perceived ease
of use were tested in the familiar website context. In previous
studies, both perceived visual appeal and perceived ease of use
were found to be statistically significant predictors of trust, and
perceived ease of use represented a stronger effect (higher std.
coefficient) than perceived visual appeal in determining trust as
shown in Table 6 (Cyr, 2008; Vance et al., 2008; Zhang et al., 2009).

Another interesting point in the findings of this study is that
trust has a mediating effect on the relationship between perceived
ease of use and behavioral intention (t ¼ 1.44). These findings
disagree with earlier research by Gefen et al. (2003), who found
that website trust and perceived ease of use affect intention
approximately equally (the standardized path coefficient of trust on
intention is 0.26 while the standardized path coefficient of
perceived ease of use on intention is 0.25). Therefore, perceived
ease of use as proposed in TAM appears to lose its predictive value
in favor of visual appeal. This disagreement with earlier findings
could be attributed to the different nature of the website use (e.g.
utilitarian vs. hedonic) and the product being studied (e.g. airline
tickets vs. apartment rent), which is an important boundary con-
dition to the validity of TAM (van der Heijden, 2004).

In addition, according to the results from the gender effect
analysis, website design features play a significant role in website
trust evaluation for both genders with a slightly higher proportion
of the variance explained in trust for the male model (31.0% vs.
25.5%). However, it is interesting that, in the male subjects model,
both website visual appeal and ease of use are significant de-
terminants of online trust formation, while in the female subjects
model, only the visual appeal is significant. Although our focus of
this study is on unfamiliar websites, the results are in line with
previous work on gender effects in the context of familiar websites.
Cyr and Bonanni (2005) found significant differences in perceptions
of website design and website satisfaction between genders and
-B t f2 Sig. (p < 0.05) Effect size

5.368 0.12 Yes Medium
1.752 0.02 No Small
3.935 0.11 Yes Medium
2.110 0.03 Yes Small
4.192 0.16 Yes Medium
0.123 0.01 No e



Table 5
Mean and standard deviation for perceived visual appeal, perceived ease of use, and trust.

Condition Perceived visual appeal Perceived ease of use Trust

Mean Std Dev. Mean Std Dev. Mean Std Dev.

High visual appeal e high ease of use 5.717 0.763 5.772 1.003 4.387 0.665
High visual appeal e low ease of use 4.352 1.509 4.172 1.651 4.314 0.884
Low visual appeal e high ease of use 3.614 1.350 5.219 1.039 4.035 0.932
Low visual appeal e low ease of use 2.446 1.299 3.485 1.575 3.588 0.941
All conditions 4.049 1.718 4.747 1.576 4.081 0.908

Table 6
Perceived ease of use and perceived visual appeal path coefficients comparison.

Study Website prior knowledge Perceived ease of use / trust Perceived visual appeal / trust

Cyr (2008) Yes 0.33* 0.21*

Vance et al. (2008) Yes 0.37* 0.29*

Zhang et al. (2009) Yes 0.48* 0.43*

Our study No 0.16 (not sig.) 0.41*

*p < 0.05.
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Zhang et al. (2009) found moderating effects of gender on the
relationship between website design and trust. Our results reveal
that males considered both visual design and navigation of the
website when evaluating trust while females paid more attention
to the visual design and significantly less to website ease of use.
6.2. Research contributions

The contribution of the research is both theoretical and prac-
tical. In general, this study has relatively strong both internal and
external validities since an experiment was conducted to minimize
the effects of uncontrollable factors and the data were collected
over not only third and fourth year undergraduate students, but
also graduate students, faculty, and staff. Thus, the inferences from
the findings possess higher validity and can be better generalized to
the population, and thus lead to a better understanding of online
customers’ behavior.

The first theoretical contribution of this study is the develop-
ment of a research model based on Norman's (2004) emotional
design model of how website visual appeal and ease of use
sequentially influence usefulness, trust and intention to use in the
context of unfamiliar websites. Trust and usefulness are confirmed
as antecedents to behavioral intention. While these relationships
have been supported by others (e.g., Davis, 1989; Davis et al., 1989;
Flavi�an et al., 2006; Gefen et al., 2003), within the context of initial
trust in unfamiliar websites, this study confirms such relationships
in an experimental design with various website characteristic
manipulations.

Second, our research goes beyond TAM by incorporating an
experiential factor associated with website user experience. TAM
has been validated and used to predict the attitude and behavior of
users toward information technology in various contexts. However,
TAM primarily focuses on system characteristics rather than on
users’ emotional responses to the sensory features of systems
(Deng & Poole, 2010). This study provides empirical evidence that
the visual appearance of a website can affectively evoke website
trust and desirable user behaviors.

Third, in addition to the results suggesting that perceived visual
appeal and perceived ease of use are determinants for website
trust, our findings also reveal that perceived visual appeal produces
a much stronger impact than perceived ease of use on trust. These
findings are not consistent with previous studies in this research
area when users have prior knowledge of websites, where both
users’ perceptions of visual appeal and ease of use are significant
predictors of trust; and perceived ease of use has been reported to
be a more important determinant that generates greater impact on
trust (Cyr, 2008; Vance et al., 2008; Zhang et al., 2009). Thus,
findings of this study provide additional evidence of the effects of
website design features in the literature by extending the findings
of previous work into the area of unfamiliar website context.

Fourth, according to the additional analysis regarding the effects
of gender, the results of our study support the consideration of
gender in website design research, as has also been suggested in
previous work by Cyr and Bonanni (2005) and Zhang et al. (2009).
In this study, we found that gender moderated the effect of website
design features on trust. The results revealed that only perceived
visual appeal was a significant determinant of trust for women.
However, both perceived visual appeal and perceived ease of use
were significant determinants of trust for men. Speculating as to
why this occurred, it may be that the underlying reason women
engage in e-commerce is emotional involvement (Dittmer, Long, &
Meek, 2004; Rodgers & Harris, 2003), and that women are likely to
be more responsive than men to affective features of website
design, as noted by Rodgers and Harris (2003).

In regard to practical contributions, our study provides impor-
tant managerial implications that are of interest to online vendors,
especially for newly established or unknown websites. First, our
findings suggest that, if customers are not familiar with a website,
the effects of visual appeal and trust on intention to use thewebsite
tend to override the effect of ease of use. Moreover, the findings
suggest that even though websites have minor usability features
that are inferior to their competitors’, this inferiority can be alle-
viated by the visual appeal of the websites, especially for females.
Therefore, creating a visually appealing website can help an online
vendor gain a competitive advantage, which is one of the most
important features of business success.

In addition, the results reveal that men have different responses
from women based on website features. Therefore, online vendor
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managers and website designers will need to be more careful when
designing as well as providing features in websites. A better un-
derstanding of vendors' target groups' profiles, individual differ-
ences, and preferences will have profound commercial value to
vendors since it allows vendors to design their websites to meet
customers’ needs, especially with the increased numbers of women
shopping online (Miley & Mack, 2009).

6.3. Limitations and future research

We acknowledge that some limitations should be considered
when interpreting the results of this study and point to directions
for future research that may address some of these limitations.
First, our study was conducted on an experimental apartment
rental website, where observed behavior may differ from behavior
on real websites since there was no actual risk of using the website.
Future research could explore customer behavior related to both
trust and intention using actual e-Commerce websites. Another
limitation is that our study was conducted with the assumption
that the website has a certain level of security and privacy pro-
tection such as data encryption, a privacy policy, and anti-virus
software. Future studies could also investigate the influence of
website design features and website assurance features since the
results may be different from websites without those assurance
mechanisms. In addition, while the current researchmainly focuses
on website design features in creating trust, future research can
investigate how visual appeal and ease of use influence other trust-
building features, such as design of user reviews, features sup-
porting user-vendor interaction, or display of third-party seals.
Furthermore, future studies can explore how website design fea-
tures impact the reflective level of the emotional design model
(perceived usefulness). Such investigation can be conducted in the
context of familiar website since it requires users' prior experience
with the website to evaluate website usefulness. The use of student
subjects may also be considered a limitation of this study, though
our experimental task (using a website for apartment rentals) is a
fairly representative task for the subjects. Regarding the analysis
Summary of demographic data.

Male (n ¼ 112, 58.33%)

Frequency Percent

Age
� 18e24 69 61.6%
� 25e34 25 22.3%
� 35e50 10 8.9%
� >50 8 7.1%

Online shopping experience
� Under once a month 23 20.5%
� Once a month 24 21.4%
� 2e3 times a month 41 36.6%
� Once a week 14 12.5%
� 2e3 times a week 6 5.4%
� Daily 4 3.6%

Checking email messages
� Once a week 3 2.7%
� 2e3 times a week 5 4.5%
� Daily 104 92.9%

Reading online newspaper
� Not at all 9 8.0%
� Under once a month 7 6.3%
� Once a month 5 4.5%
� 2e3 times a month 4 3.6%
� Once a week 23 20.5%
� 2e3 times a week 24 21.4%
� Daily 40 35.7%
method, one of the limitations of the study is its cross-sectional
nature. Future research may benefit from using longitudinal ap-
proaches to the problem that may require techniques other than
the cross-sectional SEM used in this paper. Finally, future research
could explore the interaction of the three levels of emotional design
model in a variety of online commerce contexts. This could provide
a better understanding of how website design features interact
with users, which one is the most important, and how do these
emotional design levels influence each other. Our goal was to
provide a parsimonious model that incorporates Norman's (2004)
emotional design framework, and as such our study can be
considered a first step in this direction.

In conclusion, the impact of website design appears to be an
increasingly important topic of investigation for researchers. In
previous IS studies, researchers have examined website visual ap-
peal and ease of use. Our research confirms that website visual
appeal and ease of use have a direct and positive relationship on the
degree of customer trust, especially when users have no prior
knowledge about websites. We used a rigorous experimental
setting to observe how different levels of visual appeal and ease of
use influence trust. We found that perceived visual appeal produces
a stronger impact on trust than does perceived ease of use.
Furthermore, the results demonstrate that the effect of the degree
of ease of use on the degree of trust does not follow a direct path
but is conditioned by gender. It is recommended that online com-
merce organizations pay attention to the emotional impact of
website design generated by its visual appeal, in addition to
perceived ease of use. They should aim to provide users with a
system that is visually pleasing in addition to being simple to un-
derstand, and easy to use.
Appendix
Female (n ¼ 80, 41.67%) F

Frequency Percent

e

26 32.5%
20 25.0%
17 21.25%
17 21.25%

0.633
17 21.3%
9 11.3%
27 33.8%
13 16.3%
10 12.5%
4 5.0%

2.023
1 1.3%
3 3.8%
76 95.0%

0.666
8 10.0%
7 8.8%
3 3.8%
9 11.3%
15 18.8%
13 16.3%
25 31.3%



Summary of factor loadings for the instrument (loading values for each item are shown in bold font).

Construct Var Factor

1 2 3 4 5

Perceived visual appeal (Cyr et al., 2006)

The website is visually attractive. PV1 0.799 0.334 0.246 0.200 0.103
The way that website displays the apartment information is attractive. PV3 0.644 0.343 0.277 0.240 0.283
The overall look and feel of the website is visually appealing. PV4 0.844 0.297 0.191 0.254 0.178
I like the way this website looks. PV5 0.878 0.319 0.222 0.206 0.148

Perceived ease of use (Davis, 1989; Davis et al., 1989)
The website is easy to use. PE1 0.275 0.704 0.402 0.113 0.175
It is easy to become skillful at using the website. PE2 0.261 0.820 0.294 0.178 0.066
Learning to operate the website is easy. PE3 0.194 0.876 0.266 0.032 0.139
The website is flexible to interact with. PE4 0.300 0.631 0.363 0.148 0.251
My interaction with the website is clear and understandable. PE5 0.268 0.769 0.278 0.231 0.155
It is easy to interact with the website. PE6 0.289 0.805 0.302 0.193 0.164

Perceived usefulness (Davis, 1989; Davis et al., 1989)
The website is useful for finding apartment for rent. PU1 0.214 0.266 0.707 0.221 0.332
The website improves my performance in finding apartment for rent. PU2 0.187 0.305 0.782 0.255 0.284
The website enables me to find apartments for rent faster. PU3 0.236 0.248 0.800 0.044 0.174
The website enhances my effectiveness in finding apartments for rent. PU4 0.191 0.324 0.794 0.084 0.271
The website makes it easier to find apartments for rent. PU5 0.175 0.394 0.811 0.154 0.198
The website increases my productivity in finding apartments for rent. PU6 0.165 0.361 0.834 0.192 0.230

Trust (McKnight & Chervany, 2001; McKnight et al., 1998)
I believe that the apartment rental company keeps its promises and commitments. TR1 0.098 0.172 0.121 0.761 0.049
I trust the apartment rental company keeps customers' best interests in mind. TR2 0.239 0.107 0.198 0.805 0.218
The apartment rental company is trustworthy. TR3 0.176 0.100 0.150 0.877 0.136
I think that the apartment rental company will not do anything to take advantage of its customers. TR4 0.130 0.103 0.054 0.783 0.120

Intention (Jarvenpaa et al., 2000)
The header for the three items read: “If I were to make a reservation for an apartment for rent, …“

I would consider making it from this apartment rental company. IT1 0.235 0.260 0.356 0.182 0.719
I would make the reservation from this rental company. IT2 0.178 0.182 0.397 0.233 0.770
I would expect to make the reservation from this rental company. IT3 0.186 0.178 0.461 0.251 0.741
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