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Visual design The growth of e-commerce, coupled with the necessity to enhance the
Visual content online experience of consumers, underscores the importance of examining
Usability the visual aspects of the web, particularly in terms of usability and its
E-commerce associated indicators. This research aims to make a contribution to the
Retail field of e-commerce studies through an empirical study based on
Consumer behaviour structural equation modelling (SEM). In this study, the five usability
User experience indicators will be measured (learnability, efficiency, memorability, errors

and satisfaction) and the extent to which they influence the usability of an
e-commerce site will be determined. The study yields significant results
within the research area.
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1. Introduction

accelerating their growth, particularly in the fashion industry. This is evident in the pursuit of

creating an experience that evokes the same level of satisfaction in both the online and physical
domains (Gutiérrez-Rodriguez et al., 2020; Cuesta-Valifio et al., 2022). This experience is largely shaped
by the design of these environments. Consequently, brands must adapt to the continuous changes in
consumer behaviour, offering products and services aligned with their evolving needs (Lavanda Reyes
et al.,, 2022). This includes the provision of visually appealing solutions that address some of these
emerging needs promptly. This is primarily attributable to the surge in online purchases and the
growing consumer inclination towards omnichannel shopping (Yustres Duro & Melendo Rodriguez-
Carmona, 2022; Dogra & Kaushal, 2023). This preference is attributed to the convenience and cost-
effectiveness of the online shopping experience, which is perceived as a more efficient alternative to
traditional brick-and-mortar stores (Cavazos-Arroyo et al., 2024).

This adaptation can occur in various ways, primarily in the visual domain. For instance, the use of
TikTok as a visualisation tool (Rodriguez Hernandez & Vazquez Sacristan, 2024), the design of mobile
applications (Ramos et al., 2023), brand authenticity or brand identification strategies (Jos Additionally,
QR codes can be found in physical shops or on television (Gallardo-Camacho & Melendo Rodriguez-
Carmona, 2023), as well as in corporate social responsibility strategies (Cuesta-Valifio et al., 2024) that
are oriented towards responsible consumption ( Cristancho-Triana et al. (2024) propose that this
phenomenon can be observed in the visual composition of media advertising (Melendo Rodriguez-
Carmona & Yustres Duro, 2023) or in the design of e-commerce web usability (Melendo Rodriguez-
Carmona et al., 2024).

The primary objective of this research is to ascertain the dimensions that comprise the usability
design of e-commerce. To this end, a survey of the Spanish population is conducted, which is then
analysed through the lens of structural equation modelling using PLS-SEM. The ensuing results are
subsequently presented, followed by a discussion thereof. Ultimately, conclusions, contributions and
prospective avenues of inquiry pertinent to the subject matter are proffered.

The growing significance of e-commerce has prompted brands to leverage it as a means of

2. E-commerce Usability Design

The concept of usability can be defined as the extent to which a website's design is functional, natural,
desirable and effective. This encompasses the manner in which the content, design and aesthetics are
presented. The concept of usability has been the subject of study by authors such as Nielsen (1993) since
the 1990s. This author examines usability and usefulness as two key attributes of system functionality.
Consequently, he posits that usability constitutes the visual aspect of functionality, namely the manner
in which users can utilise this functionality. Additionally, he posits that usability is constituted by five
primary attributes: ease of learning, efficiency of use, ease of recall, errors, and user satisfaction.
Subsequently, Lewis (1995) posited a theoretical framework for usability, delineating it as a
multidimensional construct comprising various attributes, including user satisfaction, task completion
time, and the suitability of the information presented in the medium. Concurrently, Kreke et al. (1995)
posit that the visual enhancement of usability can be achieved through the naturalness of the user
interface, wherein the usability and user-friendliness of the user interface become the paramount
determinants of consumer satisfaction with the platform's usability.

At the present time, Razzak et al. (2023) employ a methodology that encompasses user feedback,
application features, user experience, comparative market values, design principles, error handling and
general feedback in order to assess the usability of a given design. Saha et al. (2023) define the visual
aspect of usability as a metric for evaluating the efficacy of any interface, ascribing to it characteristics
such as efficiency, ease of recall, ease of learning, errors and interface aesthetics. Similarly, Samawi et
al. (2023) identify navigation, information architecture, content value, satisfaction, aesthetics and
coherence and functionality as attributes of usability design. Su et al. (2023) identify the following
attributes of the visual part of usability: self-learning assistance, fidelity simulation, comparison,
diagnosis, satisfaction, intention to use, usefulness, usability, ease of use, image and entertainment.
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3. Visual Components of Usability Design

It is therefore of interest to examine the various visual elements of usability design in order to gain a
deeper understanding of them and to identify which are the most pertinent. This study will analyse the
classic visual usability components (Nielsen, 1993), which are: ease of learning (Ali et al,, 2022),
efficiency of use (Toraman et al,, 2023), ease of recall (Weichborth, 2020), error rate (El-Asaar &
Farghali, 2022) and satisfaction with the platform (Barakovic et al., 2023). Each of the components,
although based on more classical literature, reflect contemporary characteristics and properties,
thereby ensuring their continued validity over time.

Figure 1. Proposed model

Usability elements
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Source: Own elaboration, 2024.

The following section will provide a more detailed examination of the various elements that comprise
usability design, with the objective of establishing greater consistency within the proposed model
(Figure 1). The initial focus will be on the ease of learning, efficiency of use, ease of recall, error rate and
satisfaction with the platform.

3.1. Ease of Learning

The ease of learning is defined as the simplicity with which a user can interact with a system. This is
contingent upon the visual content of the site and the user experience, which are fundamental to this
attribute. Ease of learning is regarded as the most fundamental usability attribute (Nielsen, 1993). This
is because the majority of systems should be straightforward to learn. Preece (2001) discusses a similar
attribute, which he refers to as the 'speed of learning'. This is defined as the time taken to learn to
perform actions such as reading and sending messages, as well as to read and understand the
information displayed on a screen. In other words, it is the time taken to become proficient in using a
web design. Subsequently, Jeng (2005a) posits that the capacity for learning is constrained to the
assessment of learning exertion. Conversely, Brown et al. (2013) posit that learnability is defined as the
ability of users to readily comprehend the operational nuances of a system design. In contrast, 0'Malley
et al. (2014) define learnability as the perception of relative simplicity in becoming acquainted with the
visual aspects of the software. Russ et al. (2014) define learnability as the ease with which end users can
perform fundamental tasks upon initial encounter with the design.
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Furthermore, Dominguez Vila et al. (2021) incorporate learnability into the domain of application
content design, delineating strategies for the development of learning processes and the enhancement
of the consumer experience with the visual elements of the web. El-Asaar and Farghali (2022) posit that
learnability can be defined as the user's capacity to utilise the design of a system in order to accomplish
the requisite task from the initial attempt. Kureerung et al. (2022) define learnability as the ability to
rapidly comprehend and utilise the visual components of information, as well as the readability and
actionability of the content. Ruiz Ledesma et al. (2022) define learning as the ease with which users can
perform basic tasks from the initial interaction with the system. Kumar et al. (2023) employ a three-
pronged approach to assess the ease of learning afforded by websites, measuring completion,
responsiveness and the sense of learning derived from their visual appearance. The investigation of the
initial indicator of usability in e-commerce has led to the formulation of the following hypothesis:

H1: The ease oflearning is a visual component that has a positive impact on the design of e-commerce
usability.

3.2. Efficiency of Use

The efficiency of use can be defined as the extent to which a system is designed in a way that allows for
optimal use. This encompasses not only the functionality of the system but also the visual components
of its graphical interface, which are fundamental to navigating the web and finding information. As
posited by Nielsen (1993), the system must be efficient to use. Once the user has become proficient in
navigating the system design, a high level of productivity is achievable. Preece (2001) does not cite the
term 'efficiency of use' as an attribute of usability, but rather describes other components related to the
visual aspect of the web, such as navigation and productivity. Palmer (2002) also discusses navigability,
defining it as the sequencing of pages, a well-organised design and the coherence of the navigation
protocol. Additionally, he addresses interactivity, which encompasses the capacity to personalise the
appearance, style and content of websites, as well as the manner of interaction with users, namely the
configuration of the visual aspect of a website. Nielsen and Loranger (2006) emphasise the significance
of effective navigation, which should be predictable and encourage user confidence. The more efficient
the system design, the greater the user experience, as users visit the web for its utility. Furthermore,
they emphasise the importance of a website having high-quality content, as a well-designed interface
that provides clear information about products is crucial for online purchasing decisions.

Ruiz Ledesma et al. (2022) posit that efficiency is contingent upon both the user's prior experience
with the system and the time required to complete tasks within the visual domain of the web. Alhejji et
al. (2022) examine the concept of effectiveness, defined as the accuracy and completeness with which
users achieve the specified goals. In their study, AlSalem and AlShamar (2023) examine efficiency as a
function of the time required for users to complete each task. Kumar et al. (2023) indicate that
effectiveness is measured in terms of its design sub-attributes, namely the appropriate organisation,
self-service enablement and preferred communication channel of the website. Ormefo et al. (2023)
define efficiency as the ratio between the percentage of usability requirements successfully obtained
and the time spent by the analyst in eliciting the usability requirements and drawing the GUI prototype.
This leads to the formulation of the second research hypothesis:

H2: The efficiency of use is a visual component that has a positive influence on the design of usability
in e-commerce.

3.3. Ease of Recall

The ease of recall is defined as the simplicity with which a user can return to a system after a period of
inactivity. This can be assessed by determining whether the user is able to recall the design of the
system. Nielsen (1993) posits that the design of the system should be straightforward to recall so that
the occasional user can revisit the site after a period of inactivity without the need to relearn it from
scratch. Preece (2001) refers to this concept by calling it 'retention’. In this context, we define 'retention’
as 'ease of recall’, which refers to the extent to which users remember how to operate within the visual
part of the software after using it, or how much they remember about the design of the information the
next time they visit a digital community. In their 2013 study, Brown et al. maintain the term 'ease of
learning’ to refer to the ability of users to easily remember how to perform tasks through the design of
the system. Lacka and Chong (2016) also adhere to the established terminology for this attribute,
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defining it as the ability of users of any technology to readily recall the steps required to perform a
specific task, even after a period of non-use. Conversely, Weichborth (2020) defines ease of learning as
the extent to which users can readily comprehend the functionality and interface of an application.

Ali et al. (2022) investigate the recall of a system design by comparing the results of repeating the
same tasks in different sessions over time. El-Asaar and Farghali (2022) define recall as the subject's
ability to remember and recall the steps of using the system when returning to it after a period of time
without doing so through the visual components of the system. Kureerung et al. (2022) identify ease of
recall of web design as a system or application that is easily remembered and as the minimum memory
load needed to remember it. In their 2022 study, Ruiz Ledesma and colleagues define ease of recall as
the ease with which a user remembers the functionality of a system design after a period of non-use. In
conclusion, Kumar et al. (2023) posit that ease of recall encounters are contingent upon the visual
presentation of accurate and pertinent information that is consistently updated. This leads to the
following hypothesis:

H3: The ease of recall of a visual component positively influences the usability of e-commerce design.

3.4. Error Ratio

The term 'error ratio’ is employed to describe the frequency of user errors in a system. As postulated by
Nielsen (1993), the system design should exhibit a low error rate, whereby minimal errors are
committed during the utilisation of the system and any errors that are made can be readily rectified. As
posited by Kreke et al. (1995), users place a high value on innovative visual functionalities such as online
assistance, which is directly related to the minimisation of user errors. Preece (2001) examines the
phenomenon of user error in the context of interface design. He puts forth the proposition that interfaces
are designed with the explicit intention of preventing users from making errors. To this end, he assesses
the prevalence, duration, and recovery time for errors occurring in different parts of the system.
Furthermore, he evaluates the degree to which the system provides assistance to users in the event of
an error. Calisir and Calisir (2004) posit that a system must satisfy the following criteria in its visual
design: error messages must be readily comprehensible; the capacity to undertake valuable work with
the program prior to its comprehension; the provision of an undo function to reverse control actions;
and the confirmation of queries before the execution of commands that may pose risks, thus enhancing
perceived usefulness and learnability. Jeng (2005a) defines an error as a test of the ease with which
users can recover from errors and the extent to which they are susceptible to making errors due to
system design.

AlSalem and AlShamari (2023) put forth the proposition that user satisfaction is contingent upon the
absence of errors in the system design. Kumar et al. (2023) put forth the proposition that the error rate
can be quantified by three parameters: the overall system accuracy, the error rate, and the average
latency. Other authors, such as Leung et al. (2023), posit that customers may readily encounter issues
stemming from technical difficulties during the utilisation of the visual component of the system. Ruiz
Ledesma et al. (2023) investigate the error rate, defined as the number of errors made by users during
the utilisation of the system design. The study's focus is on the severity of these errors and the ease with
which they can be rectified after an error has occurred. In conclusion, Toraman et al. (2023) address
usability design errors from the perspective of prevention, as the user's perception of error prevention
and minimisation with visual components such as error messages or prompts is of great importance.
This leads to the formulation of the following hypothesis:

H4: A low error rate is a visual component that has a positive influence on e-commerce usability
design.

3.5. Satisfaction with the Platform

Satisfaction with the platform can be defined as the level of satisfaction derived from the utilisation of a
website. This encompasses the visual aspects of the website, including its harmonious and aesthetic
design, the presentation of its content, images, and graphics, among other elements. In this context,
Nielsen (1993) posits that the system must be visually appealing to users in order to engender a
subjective sense of satisfaction. Preece (2001) discusses user satisfaction in relation to a number of
factors, including user satisfaction with different aspects of the system, such as information design and
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responsiveness. Palmer (2002) discusses aspects such as the visual content of a system, including the
quantity and diversity of content contained therein. Hornbaek (2006) employs a range of methods to
assess user satisfaction with platform design, including the use of standardised questionnaires,
measures of preference, ease of use, specific attitudes, attitudes influenced by other individuals,
attitudes towards interface content, perception of results, perception of interaction, aesthetic appeal,
the perceived clutter on a screen, and even measures of user embarrassment. Zviran et al. (2006) define
user satisfaction as end-user confidence in the system design, accurate information presentation, use of
a clear presentation format, assurance of information timeliness and perceived ease of use.

Barakovic et al. (2023) posit that the aesthetic quality of a website can be defined as a subjectively
pleasurable experience. This definition is linked to the concept of user satisfaction with the platform, as
evidenced by a review of the literature. Kumar et al. (2023) investigate satisfaction with web design
based on an analysis of customer feedback and an emphasis on personalisation. Although Dominguez
Vila et al. (2023) do not explicitly discuss user satisfaction with the platform in their study, they do
examine the functionality dimension, where functional design is defined as a paradigm for simplifying
the design of hardware and software devices. This directly relates to the concept of a satisfactory web
design. Ormeiio et al. (2023) examine various facets of satisfaction, including that of the analyst, which
pertains to perceived usefulness, perceived ease of use, and intention to use, and that of the end user,
which is gauged through questionnaires on the usability of computer systems and satisfaction, with the
analysts' recommendations incorporated. In conclusion, Toraman et al. (2023) examine the visual
aspects of a website, specifically graphics, images and multimedia content, from the user's perspective.
This encompasses the appropriateness, controllability and speed of viewing the aforementioned
content, which may also be related to the user's satisfaction with the platform. The investigation into
user satisfaction with the platform has led to the formulation of the following hypothesis:

H5: User satisfaction with the platform is a visual component that has a positive impact on the
usability of e-commerce design.

4. Methodology

4.1. Survey Design

The questionnaire is composed of different parts. Initially, respondents are asked a behavioural
question. This is followed by 23 questions about e-commerce usability and its components. Among these
23 questions, an additional question has been included to assess the questionnaire's validity.
Additionally, three further behavioural questions and four further demographic questions have been
incorporated.

The questions are measured through a five-point Likert scale, whereby participants indicate their
level of agreement with the statement posed by answering 1 when they completely disagree, 2 when
they disagree, 3 when they are indifferent to the answer, 4 when they agree and 5 when they completely
agree. All questions in the questionnaire are based on validated scales. The ease of learning component
consists of four questions, three of which are based on the work of Preece (2001) and one on that of
Lewis (1995). The efficiency of use is assessed through four questions, one based on the work of Lewis
(1995), one on Huang and Benyoucef (2013), and the remaining two on Jeng (2005a). The construct of
ease of recall is measured by four items, three of which are drawn from Lacka and Chong (2013) and
one from Brown et al. (2014). Three questions are proposed for the measurement of the error rate, two
of which are based on the work of Lewis (1995) and one on that of Preece (2001). To assess user
satisfaction with the platform, four questions are proposed, all of which are based on the work of Lewis
(1995). Ultimately, to assess the usability of e-commerce in general, four questions based on Chiu et al.
(2005) are proposed.

Two of the behavioural questions are based on the literature of Cuesta-Valifo et al. (2022), one is
based on Lim et al. (2023), and the last one is based on Ahmad et al. (2023). The demographic questions
are based on those proposed by Theodorakis et al. (2019) and the Spanish National Institute of Statistics.

4.2. Size and Composition of the Sample

This research is a descriptive study (Hernandez Sampieri et al. 2007) utilising primary data obtained
through a survey of the Spanish population, completed between April and June 2024. A total of 502
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questionnaires were collected, of which 455 were deemed valid. These data will be subjected to further
processing in PLS-SEM with a view to validating the formative type model (Lacka & Chong, 2016)
through a structural equation (Henseler, 2018; Henseler et al., 2018).

In March, prior to the final dissemination of the questionnaire, a pre-test was conducted with ten
men and ten women. This was done to ensure that the questionnaire was understood and to make any
necessary adjustments to questions that could cause problems. Once the questionnaire was readjusted,
it was disseminated with the aim of obtaining a representative sample of the Spanish population.

Table 1. Sample information

% Total
Shopping in physical shop, digital shop or both
Physics 18,68% 85
Digital 12,97% 59
Both 68,35% 311
Gender
Man 45,49% 207
Woman 54,51% 248
Age
Between 18 and 27 years old 32,53% 148
Between 28 and 43 years old 29,23% 133
Between 44 and 59 years old 29,89% 136
Between 60 and 78 years old 8,35% 38

Source: Own elaboration, 2024.

The sample comprises a total of 455 responses, representing the Spanish population. Of these,
18.68% of respondents indicated that they purchase items exclusively from physical stores, 12.97%
stated that they buy exclusively through digital channels, and 68.35% indicated that they purchase items
from both physical and digital stores. Of the total sample, 45.49% are male and 54.51% are female.
Additionally, 32.53% of subjects are between the ages of 18 and 27, 29.23% are between 28 and 43,
29.89% are between 44 and 59, and 8.35% are between 60 and 78.

4.3. Measurement Model: Reliability and Validity

Prior to the final item validation, two EF1-US and BE3-US were excluded due to loadings below 0.707,
while FA2-US and FR2-US were also excluded due to levels above 5 of the collinearity statistics (VIF). As
illustrated in Table 1, all loadings exceed 0.741, thus aligning with the criteria set forth by Hair et al.
(2011) for item acceptance.

Similarly, Cronbach's Alpha assesses internal consistency, which in our case is satisfactory overall,
although the figures for Errors are slightly lower than anticipated. Therefore, we can conclude that it
has a moderate internal consistency, in line with the recommendations of Nunnally and Bernstein
(1994), who suggest that the figures should be above 0.8. Finally, a final check of internal consistency
was conducted using the average variance extracted (AVE), which demonstrated that all values were
above 0.50, meeting the acceptance threshold. The AVE values can also be interpreted in terms of
discriminant validity. In the case of Errors and Recall, the discriminant validity is very good, as it is below
0.9. In the case of Learning, Efficiency, Satisfaction and Usability, the discriminant validity is moderate,
as it slightly exceeds 0.9.

Table 2. Constructs, components, Cronbach's alpha, AVE, composite reliability and external loads

Constructs External loads
Learning: Cronbach's Alpha 0.938; AVE 0.890; Composite Reliability 0.961
FA1-US 0,934
FA3-US 0,948
FA4-US 0,949
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Constructs External loads
Efficiency: Cronbach's Alpha 0.936; AVE 0.886; Composite Reliability 0.959

EF2-US 0,940
EF3-US 0,944
EF4-US 0,940
Errors: Cronbach's Alpha 0.556; AVE 0.686; Composite Reliability 0.813
BE1-US 0,895
BE2-US 0,757
Recall: Cronbach's alpha 0.817; AVE 0.735; Composite Reliability 0.892
FR1- US 0,899
FR3-US 0,741
FR4-US 0,920
Satisfaction: Cronbach's Alpha 0.880; AVE 0.737; Composite Reliability 0.918
SP1-US 0,834
SP2-US 0,883
SP3-US 0,897
SP4-US 0,817
Usability: Cronbach's Alpha 0.884; AVE 0.740; Composite Reliability 0.919

US1 0,850

Us2 0,877

US3 0,849

US4 0,865

Source: Own elaboration, 2024.

In terms of internal validity testing, the Heterotrait-Monotrait (HTMT) test was also analysed. The
results show that most of the constructs have good values, below 0.85-0.90. However, there are two
exceptions: EFFICIENCY <-> LEARNING and REMEMBRANCE <-> EFFICIENCY, which are slightly above
the acceptable range.

Table 3. Discriminant validity, HTMT criterion

HTMT

EFFICIENCY <-> LEARNING 0,974
MISTAKES <-> LEARNING 0,495
ERRORS <-> EFFICIENCY 0,627
REMEMBERING <-> LEARNING 0,897
RECALL <-> EFFICIENCY 0,988
RECOLLECTION <-> ERRORS 0,607
SATISFACTION <-> LEARNING 0,736
SATISFACTION <-> EFFICIENCY 0,836
SATISFACTION <-> ERRORS 0,618
SATISFACTION <-> REMEMBRANCE 0,799
USABILITY <-> LEARNING 0,766
USABILITY <-> EFFICIENCY 0,852
USABILITY <-> ERRORS 0,636
USABILITY <-> RECALL 0,846
USABILITY <-> SATISFACTION 0,742

Source: Own elaboration, 2024.
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5. Results

The results of the proposed conceptual model (Figure 2) indicate that the Recall component is the most
significant within the usability of e-commerce, with a coefficient of 0.301. The next most significant
indicator of e-commerce is satisfaction, with a coefficient of 0.196. Subsequently, Efficiency is indicated
with a coefficient of 0.163, followed by Learning with 0.150 and Errors with a coefficient of 0.130.

The external loadings (Figure 2) for each of the usability components, Learning, Efficiency, Recall,
Errors and Satisfaction, together with their significance coefficients (Figure 2), ensure that the model is
robust and consistent in its results.

Figure 2. Result
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Furthermore, as illustrated in Figure 2, the positive and significant loadings of each of the usability
attributes (learning, efficiency, recall, errors and satisfaction) support the hypotheses H1, H2, H3, H4
and H5, as indicated in Table 4.

It is also important to note that the usability, learning, efficiency, recall, errors and satisfaction
components collectively explain the usability construct by 0.639, indicating that they are jointly
significant and contribute to a comprehensive understanding of this construct.

The significance of the Usability construct in relation to its components, namely Learning, Efficiency,
Recall, Errors and Satisfaction, is further supported by the construct's own internal validity. In other
words, the external loadings for Usability are positive and significant, which validates and makes it a
meaningful construct in its own right.
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Table 4. Hypothesis testing

Hypothesis Content Verification

Ease of learning is a visual component that positively influences the design of e-

H1 commerce usability. Supported

H2 Efficiency of use is a visual component that po'S}tlvely influences the design of e- Supported
commerce usability.

H3 Ease of recall is a visual component that p051.t.1vely influences the design of e- Supported
commerce usability.

H4 The low error rate is a visual corpponent that positively influences the usability Supported

design of e-commerce.
H5 Platform satisfaction is a visual component that positively influences e- Supported

commerce usability design.

Source: Own elaboration, 2024.

The successful attainment of these outcomes serves to affirm and validate the structural equation
model outlined in Section 3. Please refer to Figure 1 for an illustration of the visual components of the
usability design.

6. Discussion

This study offers theoretical implications by contributing to the academic literature on usability design
in e-commerce. It identifies the visual components of usability design and corroborates their
significance within the analysed construct. This study aims to demonstrate that the usability design
components proposed by Nielsen (1993) remain valid in the present era, have adapted to new
circumstances, and continue to exert a significant influence within the field of usability. At this juncture,
the Remembrance indicator is of particular significance, exerting a considerable impact on usability.
This is followed by the remaining components, which also have a notable but more moderate influence
on usability.

Moreover, this research offers practical contributions. At this juncture, it is evident which visual
components exert greater influence on usability design. Given their significance in e-commerce, it is
possible to enhance the usability of users during the online shopping process by focusing on these
components.

Firstly, the most significant visual component is that of ease of recall. This component is desirable to
be taken into account by practitioners, as an easy-to-remember design will make users feel more
comfortable and likely to use it again (Ali et al.,, 2022; Belk et al,, 2017; El-Aasar & Farghali, 2022;
Hornbeek, 2006; Kumar et al., 2023; Kureenrung et al., 2022; Lacka & Chong, 2016; Ruiz Ledesma et al.,
2022), which indicates that frequent drastic changes in the system design are not advisable. Should the
user be unable to identify the functionalities, they may become frustrated and perceive the usability as
poor. This may result in the user not using the system again or, in the worst case, not purchasing from
that website again.

Satisfaction with the platform represents the second most significant visual component of e-
commerce usability (Alhejji et al., 2022; Ali et al., 2022; Allah et al., 2023; Alsalem & Alshamari, 2023;
Behnam etal.,, 2023; El-Aasar & Fargali, 2022; Huang & Benyoucef, 2013; Jeng, 2005a; Kumar etal., 2023;
Kureenrung et al,, 2022; Lacka & Chong, 2016; O'Malley et al., 2014; Quifer-Rada et al., 2023; Razzak et
al,, 2023; Ruiz Ledesma et al.,, 2022; Russ et al., 2014; Samawi etal.,, 2023; Toraman et al., 2023; Tsakonas
& Papatheodoru, 2008) published studies on the design of the platform, its images and the presentation
of the content, i.e. whether the website is aesthetically pleasing to use. The significance of visual content
in e-commerce is indispensable to its success. If a page captures and engages the user's attention
immediately, it can be the determining factor between a purchase being made or the user continuing to
browse the internet.

The efficiency of use represents the third most significant visual component within the field of e-
commerce usability (Alhejji et al., 2022; Ali et al., 2022; Allah et al,, 2023; Alsalem & Alshamari, 2023;
Behnam et al,, 2023; Belk et al., 2017; El-Aasar & Farghali, 2022; Hornbak, 2006; Huang & Benyoucef,
2013; Jeng, 2005a; Jeng, 2005b; Kumar et al,, 2023; Lacka & Chong, 2016; Ormefio et al., 2023; Quifer-
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Rada et al., 2023; Razzak et al,, 2023; Ruiz Ledesma et al,, 2022; Samawi et al., 2023; Su et al.,, 2023;
Toraman et al.,, 2023; Tsakonas & Papatheodoru, 2008), the ease of navigating the graphic interface
design and finding in a simple way what one is looking for is vital for the correct use of an e-commerce.
It is therefore evident that information architecture, content and the manner in which these elements
are presented visually are of paramount importance for the optimal functioning of any website.

The ease of learning is regarded as a further aspect of web usability design (Ali et al., 2022; El-Aasar
& Farghali, 2022; Hornbak, 2006; Jeng, 2005a; Jeng, 2005b; Kumar et al., 2023; Kureenrung et al., 2022;
Lacka & Chong, 2016; Ruiz Ledesma et al., 2022; Tsakonas & Papatheodoru, 2008), this attribute was
defined as the visual content of the site, along with the experience it provides when used, in order to
facilitate user assimilation during the initial interaction with the visual elements of the website. A
positive initial interaction, which facilitates rapid familiarisation with the website design and
functionality, increases the likelihood of the user returning to the site or making a purchase.

Additionally, a low error rate is regarded as a crucial visual aspect of e-commerce usability (Ali et al.,
2022; Allah et al.,, 2023; El-Aasar & Farghali, 2022; Huang & Benyoucef, 2013; Kumar et al., 2023; Lacka
& Chong, 2016; Razzak et al., 2023; Ruiz Ledesma et al., 2022; Toraman et al., 2023), that the design is
easy to use and oriented to make as few mistakes as possible makes that website more reliable and
therefore the user feels more confident and how to use it, which can lead to repeat use of that website.

In conclusion, each of the attributes is fundamental for the correct development of e-commerce
usability. The following section presents a discussion of the results obtained, with the aim of exposing
the different characteristics and potential of each of the usability attributes. Furthermore, it is important
to emphasise the significance and applicability of the concept of usability as a whole. This highlights the
necessity to approach usability as a unified concept, exploring the potential for enhancing its attributes
in a coherent and interrelated manner.

7. Conclusions

This research demonstrates the significance of the various visual elements of usability in e-commerce.
In light of the proliferation of this form of commerce, it is imperative to devote attention to the factors
that facilitate its optimal functioning, with usability design being a pivotal aspect in this regard.

The identification and subsequent modification of the visual components of e-commerce usability
design will influence the correct development and success of the design. The objective of this research
is to ascertain which factors exert the greatest influence on the usability of a website, with a view to
defining a roadmap for the development of usability in e-commerce.

Consequently, from a managerial perspective, the establishment of a hierarchy pertaining to usability
is made more straightforward when improvements are to be made in the field of e-commerce.
Accordingly, ease of recall is identified as the primary factor, suggesting that significant alterations to
web design may be inadvisable. In addition, the remaining usability attributes are of secondary
importance, as although they are also relevant, they must be considered in conjunction with ease of
recall. Consequently, when implementing improvements to the website, whether related to efficiency or
satisfaction, it is advisable to consider how these improvements may affect ease of recall and,
subsequently, to adapt them holistically.

The aforementioned usability improvements will be perceived as a distinctive feature within the
digital landscape. They will facilitate the attraction of users, the conversion of these users into
consumers, and the development of customer loyalty as a result of the positive user experience offered
by an effective web usability design.
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