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Abstract

Purpose – The purpose of this paper is to examine the virtual store layout’s perceived ease of use
effects on consumer behaviour and the perceived differences of two layout patterns most commonly
used in air travel web sites (i.e. grid and freeform layout).

Design/methodology/approach – Data were collected through a laboratory experiment from a
total of 241 students at a business school. Structural equation modeling (SEM) was used to evaluate
the research model and test the research

Findings – Results confirm and extend available knowledge regarding virtual store layout effects on
shopper responses. However, findings imply that layout pattern affects perceived pleasure and not
ease of use in the investigated sector. Additionally, the study confirms the moderating role of
atmospheric responsiveness.

Practical implications – Managers should consider and apply the optimal level of ease of use at
their web stores’ virtual layout to facilitate and yet engage consumers during their online trip.

Originality/value – In the context of e-tailing, past research examined store layout effects on
consumer behaviour mostly through a Technology Acceptance Model (TAM) approach. Elaborating
on these research insights, the present research attempt employs an environmental psychology
approach measuring the effects of perceived layout on consumer behaviour in the online travel
industry through the S-O-R paradigm perspective.

Keywords Consumer behaviour, Virtual work, Online access, Travel, S-O-R paradigm

Paper type Research paper

1. Introduction
The transition from “brick-and-mortar” retailing to “click-and-mortar” or “pure-play”
environments along with the emergence of online experiences as the next step in the
progression of economic value (Pine and Gilmore, 1998), generates further managerial and
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research attention in online retail contexts. E-tailers’ concern is not limited to convincing
consumers about the separate functional aspects of the online store (e.g. security,
reliability, and effectiveness) but rather heavily relies on the fact that e-tailing
effectiveness depends to a great extent on interface design (Burke, 2002; Davis et al., 2008).

The online store environment lacks some of the qualities of the traditional retail
store and possesses some other, which are absent in the traditional store (e.g.
customization capabilities). Manganari et al. (2009) proposed that the online store
environment consists of four components:

(1) virtual layout and design;

(2) virtual atmospherics;

(3) virtual theatrics; and

(4) virtual social presence.

The present study focuses on the examination of the effects of the first component (i.e.
the virtual layout) on consumer behaviour.

The design and development of the virtual store layout is very important since the
layout directs consumer online navigation. A plethora of studies underline the role of
navigation as a key driver of online purchases (Pearson et al., 2007; Melián-Alzola and
Padrón-Robaina, 2006; Pratt et al., 2004).

Prior studies have shown that the layout’s ease of use influences shoppers’
perceptions of quality of (Montoya-Weiss et al., 2003), evaluation of (Davis, 1993) and
attitude toward the store (Childers et al., 2001). Although several studies have shown
direct or indirect positive effects of layout’s perceived ease of use on consumer
behaviour and overall online channel effectiveness, there are also a few studies that
resulted in different research conclusions.

Specifically, layout’s perceived ease of use did not appear to affect consumer
attitude toward using an online print magazine (Srisuwan and Barnes, 2008), did not
drive perceived value in an online music setting (Chu and Lu, 2007) and was,
interestingly, negatively related to the perception of a competent apparel web site (Cho
and Fiorito, 2009).

Along these lines, two prior studies identified the effects of virtual layout patterns
on consumer behaviour, using the Technology Acceptance Model (TAM). Specifically,
Vrechopoulos et al. (2004) examined the differences between the established layout
patterns from conventional retailing (i.e. grid, freeform and racetrack) after a necessary
transformation of their design logic into the e-tailing context. Similarly, Griffith (2005)
examined the difference between the grid and the freeform layout.

Although the perceived ease of use is often confronted solely as a positive feature
and a “must have” of online stores, empirical evidence demonstrates that more research
should be conducted in different settings. Elaborating on the findings of these studies,
the goal of the present paper is twofold. Specifically, the first objective of the present
study is to test the effects of the perceived ease of use of the virtual layout of an air
travel company on consumer behaviour by applying the stimulus – organism –
response (S-O-R) framework (Mehrabian and Russell, 1974), while the second one is to
test the differences between the grid and the freeform layout pattern (i.e. the ones
transformed by Vrechopoulos et al., 2004 from conventional retailing) using
experimental data.
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2. Background literature
2.1 Stimulus – Organism – Response framework
The S-O-R (Stimulus-Organism-Response) paradigm (Mehrabian and Russell, 1974) has
been extensively used in studies that measure the effect of the perceived online store
features on consumer responses (Jeong et al., 2009). The S-O-R paradigm states that the
environmental stimuli influence consumers’ internal states, which in turn influence
consumers’ overall responses. In addition, consumers’ internal states mediate the
relationship between the stimulus and individuals’ responses. However, based on the
established theory, atmospheric responsiveness constitutes a personal characteristic that
may cause moderating effects and, therefore, should be considered separately. Specifically,
previous findings support the moderating effect of atmospheric responsiveness between
the stimulus and the organism parts of the S-O-R model (Eroglu et al. 2003).

Donovan and Rossiter (1982), who are the first that applied the S-O-R paradigm in
retail contexts, claimed that the Mehrabian-Russell model focuses in the intervening
variables, while taking a more general approach regarding the stimulus factors. That
is, the issue of the stimulus classification is not addressed by Mehrabian and Russell
(1974). In the e-tailing literature, one can find different approaches undertaken in using
the S-O-R paradigm. Some authors use consumers’ assessments of the stimuli in order
to represent the stimulus part of the model (e.g. Chang and Chen, 2008; Jang and
Namkung, 2009; Koo and Ju, 2010), while others use actual stimuli (e.g. Kim and
Lennon, 2010; Wang et al., 2010). The present study adopts the S-O-R paradigm by
using the perceived online store layout as the environmental Stimulus (S). Consumer
pleasure and attitude reflect the Organism (O) variable, which intervene between the
online layout’s perceived ease of use and consumer Responses (R) (i.e. satisfaction and
trust). Satisfaction is a variable that commonly represents the R variable (Figure 1).
Trust is included as a variable representing consumers’ response since trust is a crucial
enabling factor in online transactions (Gefen et al., 2003). As far as the research
hypotheses of the present paper are concerned (presented in section 3), H1-H4 refer to
the application of the S-O-R paradigm, H5 refers to the moderating effect of
atmospheric responsiveness while H6 refers to the differences between two specific
virtual layout patterns (i.e. grid and freeform layout).

Figure 1.
The research model
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2.2 Virtual layout, perceived ease of use and alternative layout patterns
Although the research on online store atmosphere counts only ten years, several
empirical studies showed that the decision regarding the use of the virtual layout
(Griffith, 2005; Vrechopoulos et al., 2004), web-atmospherics (Fiore and Kelly, 2007;
Gorn et al., 2004; Wu et al., 2008), virtual theatrics (Fiore et al., 2005; Fortin and
Dholakia, 2005; Martin et al., 2005), and virtual social presence (Krasonikolakis and
Vrechopoulos, 2009) have specific and measurable effects on shopping outcomes.

The virtual layout can serve at any point in time to both facilitate and impair
navigation (Childers et al., 2001). Online stores and their perceived layout in particular,
developed based on user-based design principles, result in greater levels of satisfaction
(Muylle et al., 2004; Zviran et al., 2006). De Wulf et al. (2006) established the link
between the web sites’ organization structure and users’ satisfaction and trust.

The three major layout types are the grid, the freeform and the racetrack layout
(Levy and Weitz, 2008). According to Vrechopoulos et al. (2004) in the grid layout,
shoppers navigate the online store through a hierarchical structure (i.e. product
category $ product subcategory $ end-product). That is, users need to pass
through a hub or use the back-forward bar in order to visit the product categories. The
grid layout is more appropriate for planned purchases compared to the other two
layout patterns (Nath, 2009). In the freeform layout, shoppers can reach their desired
products at once, by utilizing the multiple links provided at each search outcome web
page of the store (e.g. either through the use of a search engine or by selecting any of
the items/options permanently displayed on every page). The use of the freeform
layout is more suited for browsing and leisurely store navigation. The racetrack layout
uses two online “corridors” on each web page and guides consumers to navigate
through specific paths of the store in order to reach their desired products. In the
racetrack layout pattern, direct access is possible only to neighbouring categories.

3. Research hypotheses and operationalization
3.1 Research hypotheses
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, p. 320). According to Huang
(2008) perceived ease of use was the strongest predictor of e-consumer attitudes followed
by perceived usefulness, irritation and entertainment. Montoya-Weiss et al. (2003) found
that perceived ease of use of the virtual layout positively relates to the perceived online
store quality, which in turn influences overall satisfaction and online store use.

Pleasure, arousal, and dominance (PAD) are three dimensions that capture the
individual’s affective states within an environmental setting (Mehrabian and Russell,
1974). Russell and Pratt’s (1980) modification deletes the dominance dimension, while
previous research demonstrate that, compared to arousal, pleasure is a better predictor
of consumers’ responses (Huang, 2003; Mummalaneni, 2005). The present study
focuses merely on consumers’ pleasure from the PAD framework. Eroglu et al. (2003),
in their seminal research on the effects of online store environment on consumer
responses, added consumer attitude as an organism variable. Perceived ease of use
positively affects users’ attitude toward using the internet, which in turn influences
users’ future use of the internet (Castaneda et al., 2009). The present study combines
previous perspectives and adopts consumers’ pleasure and attitude toward the store as
the intervening variables. Thus, H1 is formulated as follows:
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H1a. Perceived ease of use of the virtual layout positively affects consumers’
pleasure with the online store.

H1b. Perceived ease of use of the virtual layout positively affects consumers’
attitude toward the online store.

Pleasure ranges from extreme pain or unhappiness to extreme happiness or ecstasy
(Huang, 2003). Fiore (2002) examined the effect of pleasure from a catalogue page on
consumers’ global attitude, while Eroglu et al. (2003) found that the level of pleasure
during the online shopping trip influences shoppers’ attitude. Prior research suggests
that the level of pleasure experienced during an online shopping trip positively affects
consumers’ satisfaction, their overall approach behaviour (Eroglu et al., 2000, 2003) and
their trust in the online store (De Wulf et al., 2006). Similarly, Mummalaneni (2005)
claims that pleasure influences consumers’ satisfaction, expressed intention of loyalty
and the number of items purchased. Therefore, we hypothesize that:

H2a. Consumers’ pleasure with the online store positively affects their attitude
toward the store.

H2b. Consumers’ pleasure with the online store positively affects their satisfaction
with the store.

H2c. Consumers’ pleasure with the online store positively affects their trust toward
the store.

In this research, attitude refers to consumers’ overall affect-based assessment of the
online store based on their shopping experience (Fiore, 2002). That is, the authors have
used the global attitude perspective in order to capture consumers’ overall liking or
disliking of the online store. In the context of e-tailing, the online atmosphere does
indeed have an impact on consumers’ attitude toward the online store, which in turn
affects consumers’ satisfaction and approach/avoidance behaviour (Eroglu et al., 2001).
Consumers’ attitude is a significant predictor of e-satisfaction (Huang, 2008). Perceived
web site quality influences consumers’ trust to the e-tailer (McKnight et al., 2002). In
this research line, Martı́nez-López et al. (2005) showed that attitude is an important
determinant of trust in the context of internet shopping. Similarly, Delgado-Ballester
and Hernández-Espallardo (2008) found that consumers’ attitude toward the online
store, positively affects their initial trust. Thus, we hypothesize that:

H3a. Consumers’ attitude toward the online store positively affects their
satisfaction with the store.

H3b. Consumers’ attitude toward the online store positively affects their trust
toward the store.

As mentioned before, the present study applies an environmental psychology
approach by applying the S-O-R paradigm in studying the effects of perceived virtual
store layout’s ease of use on consumers’ responses. Eroglu et al. (2003) were the first
that empirically verified that the online store environment affects consumers’
responses through the intervening effect of their attitude and pleasure experienced
during the online visit. Pleasure acts as a mediator between the web site organization
and shoppers’ satisfaction (De Wulf et al., 2006). Thus, we hypothesize that:
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H4a. Shoppers’ pleasure during their online navigation mediates the relationship
between the virtual layout’s perceived ease of use and satisfaction.

H4b. Shoppers’ attitude toward the store during their online navigation mediates
the relationship between the virtual layout’s perceived ease of use and
satisfaction.

H4c. Shoppers’ pleasure during their online navigation mediates the relationship
between the virtual layout’s perceived ease of use and trust.

H4d. Shoppers’ attitude toward the store during their online navigation mediates
the relationship between the virtual layout’s perceived ease of use and
satisfaction.

Grossbart et al. (1975) claimed that studies that combine consumers’ perceptions and
consumers’ personality characteristics result in better predictions of consumer behaviour.
Atmospheric responsiveness is the degree to which the quality and the physical
characteristics of the shopping environment affect consumers’ purchase decisions
(McKechnie, 1974). Grossbart et al. (1990, p. 226) defined atmospheric responsiveness as
“the tendency to base patronage decisions on store’s physical design and condition and
alter shopping behaviour because of crowding”. Atmospheric responsiveness is an
individual trait that has been used in prior research as a moderating variable. Prior
studies propose that atmospheric responsiveness moderates the effect of online stimuli on
consumers’ internal states, where the stimulus can be represented either by a high
task-relevant cue or a low task-relevant cue (Kim et al., 2009; Manganari et al., 2009).
Additionally, Eroglu et al. (2003) found that atmospheric responsiveness moderates the
relationship between the perceived online store atmosphere and consumers’ internal
states. In this research line, the current study extends the moderating effect of
atmospheric responsiveness to the relationship between the perceived ease of use of the
virtual layout and consumers’ internal states. Similarly, we hypothesize that:

H5a. Atmospheric responsiveness moderates the relationship between the
perceived ease of use of the virtual store layout and online shoppers’ pleasure.

H5b. Atmospheric responsiveness moderates the relationship between the
perceived ease of use of the virtual store layout and online shoppers’
attitude toward the store.

The second goal of this research is to examine the differences between the two most
commonly used layout patterns in the context of the online travel industry. Based on
prior research, the grid layout stimulates more positive overall consumer shopping
outcomes (Griffith, 2005). The grid layout is significantly easier to use than either the
freeform or the racetrack layout, while the freeform layout is, by a small margin, more
entertaining (Vrechopoulos et al., 2004). Griffith (2005) found that the grid layout leads
to a more positive attitude toward the e-tailer and generates more positive inferential
thoughts. Nath (2009) stressed that the grid layout allows for more efficient shopping
and more efficient scanning of products in cases where the shopper is in a strict
goal-oriented shopping trip. Similarly, Massara and Pelloso (2006) showed that the grid
layout is better suited for task-oriented shoppers, while the freeform layout is better
suited for shoppers that are in more relaxed shopping condition. Roy et al. (2001) linked
ease of use with users’ perceived trust and claimed that ease of navigation is an
important factor for assessing web site trustworthiness. In this study, the experimental
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setting involves an online store of an airline company. Given that visiting the online
store of an airline company is typically a goal-directed shopping trip and building on
previous research findings we assume that, the grid layout pattern will result in more
favourable consumers’ overall responses (i.e. perceived ease of use, attitude,
satisfaction and trust), but lower levels of pleasure compared to the freeform layout.
Thus, we hypothesize that:

H6a. Online stores employing the grid layout, compared to the ones employing the
freeform layout, lead to greater levels of perceived ease of use of the layout.

H6b. Online stores employing the grid layout, compared to the ones employing the
freeform layout, lead to lower levels of pleasure.

H6c. Online stores employing the grid layout, compared to the ones employing the
freeform layout, lead to more positive attitude toward the retailer.

H6d. Online stores employing the grid layout, compared to the ones employing the
freeform layout, lead to greater levels of satisfaction.

H6e. Online stores employing the grid layout, compared to the ones employing the
freeform layout, lead to greater levels of trust toward the retailer.

3.2 Operationalization
Consistent with Montoya-Weiss et al. (2003), the measurement of the online layout’s
perceived ease of use is based on the notion of ease of use in the technology adoption
literature (Davis, 1989, 1993; Venkatesh and Davis, 2000). Pleasure is measured with
the Mehrabian and Russell (1974) seven-point semantic differential scale. The attitude
toward the online store scale is adapted from Chattopadhyay and Basu (1990) and trust
from De Wulf et al. (2006). Satisfaction and atmospheric responsiveness were drawn
from prior research on online store environment (Eroglu et al., 2003). Appendix 1
(Table AI) presents the constructs’ items.

4. Research setting and sampling
This study employs a laboratory experimental design. Previous experimental research
mainly focuses on the field of online apparel, online electronic devices, online
bookstores and online grocery. However, despite the growth of online travel literature,
little research emphasis has been given on the comprehension of consumer behaviour
in regard to the qualities of online travel stores (Morrison et al., 2004). To that end, an
online store for a fictitious air travel company, named iFLY, was developed in the
laboratory and served as the vehicle of the present research attempt. We decided to
employ a laboratory instead of a field experiment in order to eliminate the effects from
prior experience as well as brand effects. Besides, as always, it is very difficult to
convince a retailer to offer a real store for experimental purposes.

The online store was designed and developed in two different “layout versions”:
one employing the grid layout and the other the freeform layout (Appendix 2,
Figure A1). The development of the two alternative virtual layout patterns follows
the design concepts of Ghosh (1994) and Vrechopoulos et al. (2004). It should be
clarified, that the present study does not employ the racetrack layout. According to
the current business practice very few companies in the travel industry employ the
racetrack layout pattern in their online stores, while the majority of them employ
the grid, the freeform or a mixed grid-freeform layout pattern. Also, the study of
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Vrechopoulos et al. (2004) in online grocery retailing proved that the racetrack
layout is the least desirable one by consumers. All other variables (e.g. product
images, colour scheme, animation, fonts, etc.) were kept the same, in order to ensure
that the layout of the online store is the only differentiating factor (i.e. eliminate
other potential influencing factors).

A between-groups laboratory experiment was employed in order to eliminate
learning effects. Participants were randomly assigned to one of the two experimental
online stores in a university laboratory. An offline mode was preferred to ensure
consistency of speed. Each participant was given an instructional leaflet, a research
questionnaire and a personalized Visa card from a fictitious bank, in order to make
his/her purchases from the specific online store. Subjects were asked to suppose that
they had at their disposal 300e and they could spend this amount of money in order to
buy airline tickets from the specific online store. Participants were instructed to browse
the online store for as long as they needed. After the completion of their shopping trip,
subjects filled out the questionnaire. A prize draw was offered as an incentive for
participation. A total of 241 students from a business school (sampling frame) were
randomly chosen to participate in the laboratory experiment. Of these, 49 per cent
visited the online store with the grid layout pattern and 51 per cent visited the online
store with the freeform layout pattern. Of the participants, 50.6 per cent were male and
49.4 per cent were female. The majority (54.8 per cent) of the sample was between 21-24
years old, 30.3 per cent of the participants was between 18-20 years, 13.7 per cent
between 25-29 years old, and a mere 1.2 per cent were older than 29 years old. Students
were both undergraduate (51.5 per cent) and postgraduate (49.2 per cent).

5. Results
5.1 Assessment of reliability and validity
The measurement model was checked in order to evaluate reliability and validity of the
constructs. Overall, the measurement model exhibits satisfactory fit with the data
collected (x 2 ¼ 332:05; df ¼ 142, CFI ¼ 0:93, IFI ¼ 0:93, PGFI ¼ 0:65,
RMSEA ¼ 0:07). Construct reliability was assessed through Cronbach’s alpha
(Cronbach, 1951; Nunnally, 1978) and composite reliability (Bagozzi and Yi, 1988;
Fornell and Larcker, 1981). To improve reliability, items where removed when
necessary to refine the scale. In accordance with Nunnally (1978) cronbach’s alpha was
greater than 0.70 for all measures. As indicated in Table I, the Rho-coeficcicients for
internal consistency are above the threshold of 0.60 (Bagozzi and Yi, 1988).

Correlation Matrix
Construct Composite Reliability AVE 1 2 3 4 5

1 Ease of use of the Layout 0.72 0.53 0.79a

2 Pleasure 0.68 0.51 0.16 * 0.81 a

3 Attitude 0.77 0.61 0.19 * 0.21 * 0.85 a

4 Satisfaction 0.80 0.61 0.35 * 0.29 * 0.39 * 0.88 a

5 Trust 0.80 0.61 0.19 * 0.14 * 0.24 * 0.47 * 0.92 a

Notes: a Cronbach’s Alpha. AVE ¼ Average Variance Extracted. * Statistical significant at 0.01
level; * * statistical significant at 0.05 level

Table I.
Assessment of reliability

and validity
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Average variance extracted (AVE) was also estimated to assess convergent validity.
The AVE for each construct is greater than the variance attributable to its
measurement error (i.e. 0.50), thus demonstrating convergent validity (Chin, 1998).

Finally, discriminant validity is assessed after Fornell and Larcker (1981). The AVE
for each construct exceeds the absolute value of the squared correlations involving the
construct. Thus, results demonstrate convergent and discriminant validity. Table I
provides summary statistics.

5.2 Model testing
The study employs structural equation modeling in order to test the research
hypotheses H1-H5. The model fit is assessed against widely published and recognized
criteria (Hair et al., 1998; Byrne, 1998; Jöreskog and Sörbom, 2003). Measures of
Absolute fit (x 2 ¼ 370:95; df ¼ 143), Comparative fit index (CFI ¼ 0:91), Incremental
fit (IFI ¼ 0:92) and Parsimonious fit (PGFI ¼ 0:64) and Root mean square of
approximation (RMSEA ¼ 0:08) reflect a satisfactory fit between the model and the
data. Thus, the research model is a satisfactory representation of the sample data. All
but one of the paths featured strong, positive and significant values. Table II
summarizes standardized path coefficients.

The impact of the virtual layout’s perceived ease of use on consumers’ pleasure and
attitude is statistically significant, indicating substantial support for H1. The positive
effect of pleasure on consumers’ attitude and satisfaction is significant, but the effect of
pleasure on consumers’ trust is not significant. Thus, the results support H2a and H2b
but not H2c. Consumers’ attitude toward the store positively relates to both consumers’
satisfaction and trust. Hence, the results confirm H3a and H3b.

5.3 Testing for mediating effects
H4 posits that consumers’ pleasure and attitude toward the online store mediate the
effect of the perceived ease of use of the virtual store layout on consumers’ responses
(i.e. satisfaction and trust). According to Baron and Kenny (1986), a variable functions
as a mediator when the following conditions are met:

. variations in the levels of the independent variable significantly account for
variations in the mediating variable;

. variations in the mediator significantly account for variations in the dependent
variable;

Parameter Mediating model Constrained model

Ease of use of the layout ! pleasure 0.41 * 0.51 *

Ease of use of the layout ! attitude 0.31 * 0.46 *

Ease of use of the layout ! satisfaction 0.34 * 0.75 *

Ease of use of the layout ! trust 0.26 * 0.60 *

Pleasure ! attitude 0.34 * 0.20 *

Pleasure ! satisfaction 0.22 * *

Pleasure ! trust 0.12
Attitude ! satisfaction 0.41 *

Attitude ! trust 0.36 *

Notes: * Statistical significant at 0.01 level; * * statistical significant at 0.05 level

Table II.
Structural standardized
estimates
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. variations in the levels of the independent variable significantly account for
variations in the dependent variable; and

. the strength of the relationship between the independent variable and the
dependent variable reduces when the presumed mediator is added to the model.

Following the propositions of Baron and Kenny (1986), this study employs the
three-variable system in order to test the mediating effects of consumers’ internal states.

Because the effect of pleasure on trust is not significant, this study examines the
mediating effect of pleasure only on the relationship between the layout’s perceived
ease of use on satisfaction and the mediating effect of attitude on the relationship
between the layout’s perceived ease of use on satisfaction and trust. The first three
conditions are satisfied in the original structural model.

Thus, the structural equation model was re-estimated by constraining the direct
effect of pleasure on satisfaction and the direct effect of attitude on satisfaction and
trust. The fourth condition is also met. The positive effect of the perceived ease of use
of the layout on satisfaction is significant, but the magnitude of the relationship is
reduced in the mediating model. Similarly, the effect of the virtual layout’s perceived
ease of use on trust is significant, but the magnitude of the relationship is reduced in
the mediating model (see Table II).Therefore, pleasure and attitude mediate the effect
of perceived ease of use of the layout on satisfaction, while consumers’ attitude toward
the online store mediates the effect of perceived ease of use of the layout on trust.
Finally, the x 2 difference between the two models inspects whether the mediating
model constitutes a significant improvement over the constrained model. Indeed, the
difference between the mediating (x 2

ð143Þ ¼ 370:95) and the constrained model

(x 2
ð147Þ ¼ 442:39) is significant (x 2

dð4Þ ¼ 71:45, p , 0:01). Hence, the results support

H4a, H4b, H4d, while H4c is not supported.

5.4 Testing for moderating effects
Multi-group confirmatory factor analysis is conducted in order to test the moderating
effect of atmospheric responsiveness in the research model (Baron and Kenny, 1986).
Using a median split technique on atmospheric responsiveness, the sample is classified
into two groups: respondents with high and respondents with low atmospheric
responsiveness. Rigorous pre-tests verify that the changes in regression coefficients
are due to group differences and not due to measurement error ( Jöreskog and Sörbom,
1993). After establishing measurement invariance in the measurement model,
structural invariance is examined.

Table III shows the results of the hypotheses’ testing in terms of the changes in
standardized b coefficients (from the low to the high group) in the presence of the
moderating variable. Results indicate that atmospheric responsiveness moderates the

Low atmospheric
responsiveness

(n ¼ 119)

High atmospheric
responsiveness

(n ¼ 113)

Ease of use of the layout ! pleasure 0.51 * 0.27 * *

Ease of use of the layout ! attitude toward the store 0.47 * 0.30

Notes: * Statistically significant at 0.01 level; * * statistically significant at 0.05 level

Table III.
Standardized structural

coefficients
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relationship between the perceived ease of use of the virtual store layout and
consumers’ attitude toward the store. Contrary, results reveal no evidence of the
moderating effect of atmospheric responsiveness in the relationship between the
perceived ease of use of the virtual store layout and pleasure. Hence, the findings
provide support for H5b but not H5a.

The effect of the perceived ease of use of the layout on consumers’ attitude is
significant for the group of respondents with low atmospheric responsiveness, while
not significant for the group of respondents with high atmospheric responsiveness.
Table IV summarizes the findings regarding research H1-H5.

5.5 Testing alternative virtual layout pattern effects
Independent samples t-test analysis is used to examine H6. Supportive of H6b, results
indicate that respondents visiting the freeform layout (compared to the grid layout)
experienced a greater proportion of pleasure (t ¼ 22:86, df ¼ 239, p , 0:05).
However, results demonstrate that the differences in respondents’ perceived ease of use
(t ¼ 20:69, df ¼ 239, p . 0:05), attitude toward the retailer (t ¼ 0:30, df ¼ 239,
p . 0:05), satisfaction (t ¼ 21:37, df ¼ 239, p . 0:05), and trust (t ¼ 21:04,
df ¼ 239, p . 0:05) are not significant between the two different layout patterns (i.e.
grid and freeform).

Thus, the results support H6b but not H6a, H6c, H6d, and H6e (Figure 2).

6. Discussion
The empirical study generally confirms the hypothesized model and the relevant
theory from which the model’s hypotheses were derived. Specifically, the perceived
ease of use of the virtual store layout influences consumers’ internal states (i.e. pleasure
and attitude) which in turn influence consumers’ online responses. Thus, the empirical
findings highlight the importance of the layout’s perceived ease of use and that of
consumers’ pleasure and attitude in shaping online shopping behaviour.

Hypothesis Support

Direct effects
H1a Ease of use of the layout ! Pleasure Supported
H1b Ease of use of the layout ! Attitude Supported
H2a Pleasure ! Attitude Supported
H2b Pleasure ! Satisfaction Supported
H2c Pleasure ! Trust Supported
H3a Attitude ! Satisfaction Supported
H3b Pleasure ! Trust Supported

Mediating effects
H4a Ease of use of the layout ! Satisfaction (mediator: pleasure) Supported
H4b Ease of use of the layout ! Satisfaction (mediator: attitude) Supported
H4c Ease of use of the layout ! Trust (mediator: pleasure) Unsupported
H4d Ease of use of the layout ! Trust (mediator: attitude) Supported

Moderating effects of atmospheric responsiveness
H5a Ease of use of the layout ! Pleasure Unsupported
H5b Ease of use of the layout ! Attitude Supported

Table IV.
Summary of significant
results
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However, concerning the effects of the two layout patterns (i.e. grid versus freeform
layout), the study reports differences only in the level of pleasure experienced by online
shoppers. More specifically, consumers navigating in the freeform layout pattern
experienced higher levels of pleasure compared to those navigating in the grid layout
pattern. Contrary to Vrechopoulos et al. (2004), the current research supports that the
differences between the grid layout and the freeform layout in terms of their perceived
ease of use are not significant. Similarly, Griffith (2005) reports that the grid virtual
layout leads to more positive consumers’ attitude toward the retailer. However, the
present study reveals no statistically significant difference in consumers’ attitude
attributed to the virtual layout pattern.

These findings may be explained by examining the nature of shopping habits
among different sectors and corresponding store layout types in conventional and
online retailing. Specifically, while in the context of conventional grocery retailing,
consumers visit the “physical” grocery store and navigate through its layout in order to
locate their shopping list products, in the conventional travel industry the situation as
far as consumer “navigation” within the “brick-and-mortar” travel agency is,
apparently, completely different (i.e. in this sector “distance shopping” through the
telephone was actually the case for a big proportion of consumers many years before
the web emergence). However, in the online context where extensive and advanced
information search and self-service mechanisms are provided, the layout pattern may
not affect perceived ease of using of the store and attitude toward the store.

Moreover, consumers’ familiarization (internet’s diffusion) with online navigation
through different layout patterns may imply that now it’s very easy for them to use
various layout types and, therefore, their attitude toward the store is not affected by
this manipulated variable (i.e. layout) but from other store selection criteria (e.g. prices,
promotions, delivery options, customer service, etc.). Although several years ago,
consumers’ perceptions (i.e. ease of use, usefulness) and attitudes toward the retailer
were greatly dependent on the layout pattern employed by any given store, nowadays
these differences may no longer be significant. This argument especially holds for
mature online contexts like the case of the present study (i.e. intangible goods: web
travel services) where the diffusion of online shopping is very high and, therefore,
users are somehow experts in using web sites and companies spent a lot of time, money
and effort to design a customer friendly online environment. In other words, over the
years, consumers become more and more accustomed with online navigation, develop
skills in navigating through different layout patterns and thus, perceived ease of use
may not vary according to the layout pattern each different store employs. A recent
study, conducted by Flavián et al. (2009) that also resulted in no significant differences
between layout types in terms of usability, may be regarded as supportive of this
rationale.

Figure 2.
Independent samples t-test

for H6
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Another possible explanation of these findings could be attributed to the student
sample of the study in the sense that all subjects participating in the experiment are
quite familiar with technology and, therefore, they do not face any particular problems
in navigating through any given layout type. It should be underlined, however, that the
two layouts employed by the laboratory store’s alternative versions were developed
following the basic human computer interaction (HCI) design guidelines (Dix et al.,
1998) in order to ensure that potential differences will not be attributed to basic design
mistakes but to the core design differences that exist among the two layout types (i.e.
grid versus freeform).

7. Contribution, limitations and future research
The key contribution of the present study is the empirical examination of the virtual
layout effects (in terms of perceived ease of use) on consumer behaviour along with the
investigation of any potential differences between alternative layout patterns (i.e. grid
and freeform) in terms of a series of important consumer behavioural dimensions. It
should be reminded that prior studies focus on measuring the influence of the virtual
store layout on consumer behaviour by applying the Technology Acceptance Model
(TAM) model, while the present study applies the S-O-R paradigm. The major outcome
from this work is that the perceived ease of use of the virtual store layout does indeed
make a difference in the current research setting, while the layout pattern has limited
effect on consumers’ responses. More explicitly, although the perceived ease of use of
the virtual layout influences consumers’ internal states and their overall responses
toward the online store, the differences between the two layout patterns (i.e. grid and
freeform) are limited to the level of the pleasure experienced by the online consumer.

Several clear and straightforward managerial implications emerge from the present
research effort. Virtual retailers should focus on enhancing the online experience by
developing easy to use and pleasant web sites in order to elicit favourable consumers’
perceptions, attitudes and behaviours. The online store should strike the balance
between facilitating consumers navigation and keeping them excited and involved. In
particular, the virtual store layout should address consumers’ need for speed,
convenience, ease of use and usefulness (Levy and Weitz, 2008) especially in online
stores where consumers mainly exhibit goal-oriented behaviour (e.g. e-grocery,
e-travel, e-ticket stores).

Combining the present findings with those of prior studies, one can stress the need to
discern between different shopping orientations and different layout patterns. Although
there are some common principles, as mentioned above, that should apply in online
stores, one can claim that the grid layout is better suited for goal-directed shoppers, that
consider that an efficient shopping trip does not involve browsing around the store,
while the freeform is better suited for entertainment seekers or shoppers that may
browse the store in a more relaxed mode of navigation that is not solely restricted to the
completion of a purchase. Given that the layout pattern does not result in significant
differences in terms of the ease of use, attitude, satisfaction and trust, e-tailers may use
both types of layout or a combination of the two layout types, depending on the product
category or the shoppers’ orientation (i.e. goal-oriented versus entertainment seekers).
This may also apply in online stores like e-groceries and online malls that have a wide
variety of product categories that may require different search procedures.

Although perceived ease of use cannot be attributed to the layout pattern (at least for
the experimental application), pleasure experienced during the online navigation is
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higher for individuals visiting the freeform layout compared to individuals visiting the
grid layout. Taking into account that the level of pleasure has carry-over effects on
subsequent behaviour (Menon and Kahn, 2002), the freeform layout may result in more
positive behavioural outcomes through the evocation of higher levels of pleasure. Higher
levels of pleasure can also result in variety-seeking behaviour (Kahn and Isen, 1993).
Thus, the freeform layout may direct consumers in examining more products or services
offered by the online retailer. This finding has enormous implications for impulse
purchases (hedonic consumption) which constitute an emerging problem for several
online sectors (e.g. e-grocery shoppers tend to use predefined shopping lists and do not
spend time navigating through the online store). This implication may guide retailers to
proceed to the appropriate B2C communication actions towards increasing the weight
consumers attach to the “pleasure” criterion when they select a travel web site.

One should also note that although many e-tailers today offer the ability to the users
to customize the layout and other design cues based on their preferences (i.e. consumer
control), empirical evidence demonstrates that consumers tend to maintain the
default/first version of the online store (Breugelmans et al., 2007). Accordingly, even in
the case where customization is enabled, the default/first option has a great impact on
consumers’ responses.

Two limitations are evident. The first limitation of the study involves the
representation of consumers’ affective states solely by the pleasure dimension, leaving
the other two dimensions (i.e. arousal and dominance) aside. The student sample can
also be regarded as a limitation in the attempt to generalize the findings and
implications to the population of online shoppers. However, the utilization of a student
sample constitutes a common research practice especially for the web where the
majority of users belong to young age groups.

The current research addresses Eroglu et al.’s (2003) proposition to examine the
effects of specific online cues on shoppers’ responses. Future research should examine
the effects of other atmospheric cues, such as online crowding, online scent (applicable
through a telematic machine) and online taste (applicable through an “e-tongue”) which
have received very limited research attention until recently. Similarly, the addition of the
flow concept (Csikszentmihalyi, 1997) in consumers’ internal states as a measure of
consumers’ experiential evaluation of the online store deserves future empirical research.

Future research can also embrace the examination of virtual layout effects in the
presence of other non atmospheric qualities of the online store (e.g. customer services,
promotions, etc.). Another interesting future research direction involves the
measurement of the congruency and interaction between the brand and the online
store environment. Finally, given the rapid diffusion of multi-channel retailing, future
research should investigate the effects of atmospherics, web-atmospherics,
m-atmospherics (mobile atmospherics), v-atmospherics (virtual reality atmospherics)
and t-atmospherics (interactive digital TV atmospherics) on consumer behaviour
employing an intersectional approach.
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Appendix 1

Construct Items
Number of

items

Ease of use of the virtual layout The store layout that I have visited is easy to use 5
It is easy to become skilful at using the store
layout I have just visited
Learning to operate the store layout I have just
visited is easy
My interaction with the store layout I have just
visited is clear and understandable
It is easy to interact with the store layout I have
just visited

Pleasure Happy – Unhappy 4
Bored – Relaxed
Pleased – Annoyed
Contended – Melancholic

Attitude I like the online store that I saw 3
I think it is a good store
I think it is a nice store

Satisfaction I enjoyed visiting this store 4
I was satisfied with my shopping experience at the
store
I would recommend the store to other people
I am willing to “go the extra mile” to visit this web
site again

Trust This brand/company gives me a feeling of trust 3
This brand/company gives me a trustworthy
impression
I have trust in this brand/company

Atmospheric responsiveness When I go shopping, I pay attention to the store
“environment” 4
Things like music, colours, lighting in a store
make a difference to me in deciding which store I
will shop
I find myself making shopping decisions based on
how the store looks
Store décor influences my decision about where I
shop

Table AI.
Construct items
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Appendix 2

Figure A1.
The online stores
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Figure A1.
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