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Abstract—An online system has become a priority for
organisations or companies in many countries, as it allows many
processes to be conducted via online platforms, which contributes
to profit gain. There are different types of user experience (UX)
evaluation models that have been proposed to guide the
measurement and development process. However, most of these
models only have dimensions, and there is no guidance for UX
measurement on online systems. The lack of evaluation models
for online system measurement requires further investigation.
This paper aims to identify the gaps in UX evaluation models,
and develop a conceptual UX evaluation model for online
systems. The method used in this study includes reviewing
several literatures and shortlisting the relevant publications on
UX and online systems. After that, the gaps were identified from
the existing UX evaluation model in the relevant publications
based on the ISO standard. Then, the study identified the
important components of UX, and proposed a new conceptual
UX evaluation model for online systems. The results of the study
are the identification of the gaps in existing UX evaluation
models, and the development of a new conceptual UX evaluation
model that is specifically for online systems. Therefore, the
results help in considering UX dimensions, criteria, and metrics
and potential UX components for evaluation and measurement.
The paper contributes to system developers, designers, and also
researchers for future UX evaluation model development for
online systems. Future studies could use the reviewed UX
evaluation models to identify relevant dimensions of online
systems, and hence improve the model that they will develop. The
findings may also be beneficial to organisations that own online
systems by providing guidelines on important dimensions
involved in their UX-based evaluations.
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I.  INTRODUCTION

Since the beginning of the millennium, computers have
been widely utilised in various countries, resulting in a
revolution in information and communication technology
(ICT), known as the digital revolution. The digital revolution
has rapidly grown in developed countries, where there are
various applications or electronic systems in use. Nowadays,
an online system is one of the most important applications of
ICT that has become a priority in all systems around the world.
An online system is a platform used by any individual or
organisation to perform their work through the Internet,
whereby it is flexible and accessible to users [1]. Online
systems might be totally secure, or could allow third-party
programmes to join via programming platforms. Online
systems are useful tools for storing, organising, utilising, and

gathering data. Nowadays, online platforms have been
modernised, whereby the users can have access to all
information at their fingertips. The users use the Internet in
their daily lives to get information, shop, and communicate
with chosen online systems. This priority is quickly expanding
in emerging countries because it can help manage any
transaction easily. Many governments and businesses support
the delivery of online systems, which allows them to leverage
existing technology transactions and interactions with higher
efficiency and easy access [2]. There are many online systems;
for example, eBay, Craigslist, Amazon Marketplace, Airbnb,
and Uber [3], [4]. An online system is not only for business
purposes, but it is also for government systems, such as e-
government [5] and e-procurement system, because it can
integrate the use of ICT to improve customer, supplier, and
other relationships [6].

The study of online systems is a significant part of today’s
economy. For example, the potential of an online system to
contribute total profitability to governments and companies is
enormous. It is important to remember that every dollar saved
in terms of cost because of using an online system can directly
contribute to the productivity of the country. The study of
online systems is significant for a variety of reasons, including
the fact that many industrialised countries and business
companies use them to manage relationships with their users
[4]. The benefits of online systems are as follows: easy to use,
quick response time, automatically processed via technology,
and faster in terms of accessing information because it is online
worldwide.

User experience (UX) is the perception and reaction of real-
world users towards real products and services. UX, as defined
by ISO 9241-11 (2018), which is the perceptions and responses
of a person as a result of the use or anticipated use of a product,
system, or service [7]. Besides that, UX is also related to users'
emotions, beliefs, and physical and psychological responses. It
also incorporates brand image, presentation, system
performance, and physical state as a result of earlier
experiences, attitudes, skills, and personality, among other
things [8]. The term UX is most commonly associated with the
design and presentation of online software solutions such as
websites and applications [9]. Thus, UX is an important factor
in creating quality products, systems, and services, especially
for online systems because many users use online platforms in
their daily lives and the impact needs to be known through an
evaluation. UX evaluation is one way of analysing individuals’
experiences [10]. UX evaluation is a burgeoning field with a
wide range of approaches [11]. One of the most important
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aspects of studying UX is evaluation, which refers to the use of
a set of procedures and tools with the goal of determining how
people feel about using a system or product [8].

However, there is a lack of investigation of the user
experience related to an online system in literature as explored
by the authors. For example, the study by [12] explored the
emotions of online learning systems among college teachers,
and proposed an integrated model of Technology Acceptance
Model (TAM); however, they emphasised on identification of
technology usage intentions among the teachers, and the study
did not involve UX dimensions except emotion only. There are
also some researchers who focus more on factors influencing
UX [13] but overlooked UX evaluation, including coming up
with a conceptual UX evaluation model for an online system
with important measurements. Besides that, the study by [14]
proposed a conceptual model for UX whereby it is related to
the process of UX practices in organisations. The model does
not focus on evaluating UX of online systems and does not
discuss the model in terms of UX components from
instrumental and non-instrumental qualities perspectives. UX
components can be defined as important aspects of human-
technology interaction [15]. For example, instrumental and
non-instrumental qualities are important in a UX model
measurement because they are core components of experiences
related to the user perception including emotion while users are
using the system [16]. On the other hand, [17] have developed
a new conceptual UX model for evaluation that focuses on
workers’ performance evaluation, and not on the online
system. Furthermore, the need to conduct this study is
motivated by the lack of existing models that were more
focused on specific systems such as e-commerce [18], e-
banking [19], and mobile [20]. Furthermore, these studies do
not provide clear and comprehensive measurement for general
online systems.

The gaps discussed above have motivated the authors to
study UX that is related to online systems by identifying the
required dimensions and main components of the conceptual
model that can be referenced for UX measurement on online
systems. Therefore, the gaps in existing UX evaluation models
need to be identified with a conceptual UX evaluation model
development for a better measurement.

The objective of this current research is to identify the gaps
in the existing UX evaluation models and develop a conceptual
UX evaluation model for online systems. The research
questions (RQ) addressed in this paper is as follows:

RQ 1: What are the gaps in UX evaluation model for online
systems?

RQ 2: What are dimensions of a conceptual UX evaluation
model for online systems?

This paper is organised as follows: Section 2 presents the
background of online systems and relates to a user UX; Section
3 discusses the methodology of the study; Section 4 discusses
the results and discussion regarding existing UX evaluation
model including conceptual model development; and Section 5
provides the concluding remarks and future work for this

paper.
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II. BACKGROUND

This section presents the research studies in the literature
related to UX evaluation, which covers the content. The gaps
in the existing UX evaluation models discovered in the
literature review are considered in the newly developed
conceptual UX evaluation model for online systems.

A. Evaluation

UX has become a more prominent part of system
development, following the growth of business and process
models. UX is influenced by the user's internal state, for
example, individual motivations, expectations, needs, and
mood; the characteristics of the system being used, such as
complexity, usability, and functionality; and it is also
associated with interactions of the context or environment with
the system [21]. The analysis of user interaction related to web
systems is crucial for satisfaction, and it may even encourage
changes to improve UX level [22]. There are five points in UX
concepts, which are understanding of research, sketch, design,
implement, and evaluation [1]. One of the pillars of academic
UX research has been identified as evaluation [11]. The
experience evaluation is crucial for UX practitioners in the
workplace [11]. UX evaluation depends on the components or
factors that exist in the models [23]. Thus, UX encompasses
product aspects and individual aspects, whereby these consist
of users’ perception such as pragmatic and hedonic quality,
aesthetics, user’s emotional experiences, expectations, and
needs [21].

In the literature review, many UX evaluation studies of
online systems only have dimensions and criteria [15], [18]-
[20], [24]. However, they are lacking the UX dimensions,
criteria, and metrics in the UX evaluation models. Having the
dimension, criteria, and metric of the model for measurement is
important because the organisation or stakeholder can have a
clear understanding of how to conduct an evaluation of the
product or system usage more specifically. Furthermore, there
is a need for conceptual UX evaluation models for online
systems because this model fills the gap in the literature of UX
and online systems, including providing important dimensions;
and it is also due to the studies on UX evaluation that did not
define additional concrete UX dimensions [11]. Moreover, the
conceptual UX evaluation model was developed since there
was a lack of user experience studies on online systems after
the publication review was conducted by the researcher. From
the reviews conducted on this domain and to the best of the
authors’ knowledge, there is no work focused on the UX
evaluation model for online systems yet. Furthermore, UX is
still a blurred conceptualisation, causing the need for this study
to be conducted [9]. Therefore, this study has developed a
conceptual UX evaluation model for online systems.

B. UX of Online Systems

With the growth of Information and Communication
Technology (ICT) nowadays, information can be obtained
through an online system, social media, chat, and others [25].
Through the circulation of technology nowadays, many
organisations or companies use online system platforms for
various processes and transactions. It is publicly accessible,
open, and more convenient. Thus, the user experience should
be designed for human use as well, with easy access and
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assistance for user limitations such as reading small texts [1].
However, there is still a lack of research conducted related to
UX and evaluation for online systems. From a conceptual
standpoint, different researchers have varying interpretations of
what UX is to suit their studies and application needs. Some
studies argue that UX is holistic; others suggest that the
complexity of experience should be broken down into
evaluative components.

Based on the analysis of the existing models, it has been
noted that the field of UX research should also be given
attention in terms of measurement models [13]. UX can be
associated with users' affective, cognitive views such as
hedonic quality, attractiveness, and the subjective perception
made by the users of a product, system, or services [9].
However, additional research is needed into how these qualities
with UX dimensions can be represented in a more precise
manner. Moreover, certain important dimensions that have a
significant impact on user experience remain implicit in certain
models [13]. Thus, a conceptual model for UX modelling
should be established to comprehend, explore, and analyse
interactions between users and products [13]. Defining a
conceptual UX evaluation model can be considered by
incorporating UX dimensions, criteria, and metrics in
modelling and reflecting elements that have a direct impact on
the user experience and online systems. The author in [17]
developed a new conceptual UX model for evaluation called
the TAMUX model, but it is for workers’ performance
evaluation and not for online systems. TAMUX is the
combination of the Technology Acceptance Model (TAM) and
the Components of user experience (CUE) model. The
weaknesses of the conceptual model by [17] is it is lacking in
terms of dimensions with criteria because it only has
components such as task characteristic, individual
characteristic, system characteristic, and performance effect.

Meanwhile, the current study by [25] conducted an
evaluation of an online learning programme to investigate user
experience improvement. However, the evaluation in Chow’s
research is more concerned about usability with the five
dimensions of learnability, efficiency, memorability, errors,
and satisfaction. There is no conceptual UX model that can be
used or referred to for online system measurement. Therefore,
these studies show the need for a conceptual model that
consists of UX dimensions, criteria, and metrics because the
measurement can be conducted in a more clearly and directed
manner. Moreover, the development of conceptual the UX
evaluation model also helps or enables organisation or business
stakeholders to define and redefine the metrics in order to
improve their user interface and users’ experience [26]. The
next section will discuss further on methodology and analysis
of findings to answer the RQ as stated in the earlier section.

I1l. METHODOLOGY

This study used online databases such as ‘Scopus’ and
‘Elsevier Science Direct’ to search for previous literature. The
searching technique in this study is referring to [27] study as a
guidance. The review considers publications on user
experience, UX, models, and systems for nine years from
January 2013 to 15 October 2021. Only articles written in
English and final published journals were considered for this

Vol. 13, No. 1, 2022

study. Keywords such as ‘user experience’, ‘UX’, ‘model’, and
‘online system’ were used to search for articles in databases.
‘Paper title” or ‘abstract’ or ‘paper keywords’ were the search
criteria. The researcher found an entire list of all relevant
publications by using multiple keyword combinations. From all
these databases, the initial search yielded roughly 503 research
publications.

Then, 503 of these papers were screened based on title and
abstract. The screening method eliminated articles such as
reports, book reviews, and review papers. The papers that
passed the screening were subsequently scrutinised for
appropriateness for online systems by evaluating a manuscript.
Approximately 227 papers were screened through manuscript
review and selection criteria. Then, only six papers were
shortlisted and further investigated after reading the entire text.
After completing the reading, irrelevant publications were
filtered out based on the scholarly judgement. The result of
final papers shows that there is a lack of UX model evaluation
for online systems. Table | shows the results of the final review
from databases, which resulted in a final shortlist of six
relevant publications by the authors. While Fig. 1 shows the
flow of literature review method.

TABLE I. REVIEW PAPERS FROM DATABASES
Result bRaesS:cljton Final
Databases Keyword used based on itl d hortli
keyword title an shortlist
abstract

‘user experience’

AND ‘model’

AND “online 105 24 4
Scopus system’

‘UX” AND

‘model” AND 3 0 0

‘online system’

‘user experience’

AND ‘model’
Elsevier AND ‘“online 337 192 2
Science system’
Direct ‘UX” AND

‘model” AND 60 11 0

‘online system’
Total 503 227 6

After conducting a final review of relevant publications
related to online systems, the authors analysed the papers in
terms of domain of UX Model, instrument used, number of
participants, and dimensional measurement, which are based
on System and software Quality Requirements and Evaluation
(SQuaRE) such as Measurement of quality in use (ISO
25022:2016) and Measurement of system and software product
quality (ISO 25023:2016). These two I1SOs were used as a
guidance to determine the dimensions that have similar
descriptions in the various existing UX evaluation models, and
to ensure consistency of the terms used in the identification of
common dimensions in this domain. 1SO standards are widely
used in the field of Human-Computer Interaction (HCI) [28].
The current study has reviewed six papers that were shortlisted
in order to identify the gaps in the existing UX evaluation
models and to answer research question 1 (RQ 1). Meanwhile,
the components of a conceptual UX evaluation model for
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online systems have been developed based on the gaps
identified and included the important dimensions from the
literature in order to answer the RQ 2. Therefore, the study
answered the RQ by conducting the paper review, identified
the gaps, and then developed a new conceptual UX evaluation
model.

4 )

Paper identified through
database search.
(N =503)

Screening based on title
and abstract. Exclude
article such as reports, book
reviews, review papers and
published other than
English.

\ J
v

Database search using
keywords on Scopus and
Elsevier Science Direct.

~N
Shortlisting: based on full- Paper fi I_tered t_hrougk(!j
text reading. manuscript review an
selection criteria.
(N =227)
¢ J J
) I
Final shortlist for analysis Analysis of papers and
(N=6) findings of literature review.

J J

Fig. 1. Flow of Literature Review Methodology.

IV. RESULT AND DISCUSSION

There are various UX evaluation models or frameworks in
the literature that have been introduced. However, these
models are inadequate for online system measurement because
these models are lacking in terms of important dimensions,
criteria, and metrics. This study used 1SO 25022:2016 and 1SO
25023:2016 as guidance by referring to their description and
categorisation of the dimensions in the UX evaluation model
since there are various dimensional measurements in the
literature. This section discusses existing UX evaluation
models in the literature that have been identified in Section 3,
and a summary of these models is presented in Table I by
extracting important aspects such as domain of UX Model,
instrument used, number of participants, dimensional
measurement, other dimensions used (Based on 1SO
25022:2016 and 1SO 25023:2016), and the identified remarks
or gaps.

A. E-commerce’s UX Evaluation Model

In the work by [18], it is mentioned that improved user
experience can attract new users, increase visitor numbers, and
transaction volume of the system. The model was developed to
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evaluate e-commerce websites. The study’s strength is that it
employs the Fuzzy Comprehensive Evaluation Method, which
improves the model by implementing specific steps to enable
systematic evaluation, including the use of triangular fuzzy
number theory, methods of psychological stratification, and
weighting factors. Six experts in the field of e-commerce
evaluated the model. The model developed by [18] consists of
three dimensions: Visceral, behavioural, and reflective, and has
verification. Based on 1SO 25022:2016 and 1SO 25023:2016,
this model has emotional and functionality dimensions.
However, this model does not provide dimension with criteria,
and no metric is provided for online system measurement.
Besides that, among the weaknesses of the model is that
information can be lost by criteria’s aggregation as it is based
on probability and possibility measurement [through Analytic
Hierarchy Process (AHP)] [29], [30]. Therefore, there is a need
to provide dimensions, criteria, and metrics of the proposed
model for online systems because these three components will
provide clear measurement for evaluation. Fig. 2 shows the
model developed.

B. Testing of UX Model with News Sites

The study by [15] has established a model that constitutes a
fundamental theory for evaluating news websites, and is
theoretically applicable to all UX studies. The model is
expanded to estimate how satisfied users are with news
websites. Instrumental qualities, non-instrumental qualities,
and emotional responses are among the UX components that
exist in this model. The strength of the model is determined by
the measurement of instrumental qualities and non-
instrumental qualities using AttrakDiff2 [31]. Meanwhile,
emotional responses are measured through the Positive and
Negative Affect Schedule (PANAS) elements [32]. Based on
the ISO standard, this model consists of usefulness, emotional
(ISO 25022:2016), and trust dimensions (ISO 25023:2016).
However, the weaknesses of this model are broad
measurements. For instance, pragmatic and hedonic qualities
do not have criteria and metrics that are specifically for
evaluation measurement. The model is also only for testing
news sites and online news. Therefore, there is a need to
provide dimensions, criteria, and metrics of the proposed
model for online systems. Fig. 3 shows the developed model
for testing news sites.

fu:Recall
experience

fyw:Self-worth
experience

fs::Emotion
Experience

fiReflective
f2aInteraction

experience

fz:Content
expenence

F:User Experience Evaluation Model

of Chinese B2C E-commerce fx:Behavioral

f21:Function
experience

fy:Visceral
fiy:Browse
experience

fy2:Brand
Experience

fi5:Visual
Experience

Fig. 2. Improved Hierarchical Model of p E-commerce’s [18].
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Interaction characteristics

Task/context Artifact characteristics

characteristics

¢ S : Perceived aesthelics
Perceived user-interface design
Perceived disorientation

User characteristics Adequacy of information

Accessibility
User-experience components
Perception of Emotional Perception of
instrumental responses non-instrumental
qualities - - qualities

Paositive affect
Negative affect

Pragmatc quality
Usefulness of content

Hedonic quality
Perceived enjoyment

»

User-experience outcomes
Overall evaluation (beauty and goodness)
Behavicral intention to use

Fig. 3. High-Level Representation of the Model of UX with News Sites
[15].

C. Security and Usability Evaluation Model for e-Banking

The work by [19] investigated frameworks or models,
including approaches for evaluating e-banking security and
usability. Their study combines a collection of frameworks that
were related to security and usability properties such as the
following: (1) interface; (2) navigation; (3) content; (4) offered
services; (5) registration and transaction procedure; and (6)
multi-factor authentication methods. This combination is called
the hybrid security and usability evaluation model. Based on
the 1SO 25023:2016 standard, this model consists of usability
and security dimensions. The strength of this model is it is able
to evaluate e-bank assets that are accessible to the public, and it
covers 13 different security and usability categories with more
than 160 metrics. Finally, this model comprises the security
evaluation part of the framework with 72 metrics, and usability
evaluation part with 97 metrics. However, the weakness of this
model is the unclear presentation of dimensions in the model
with criteria and metrics. Moreover, security and usability
evaluations are required to be considered in the quality
improvement process; thus, these dimensions need to be
designed and tested as part of the quality improvement process
in order to ensure their coherence with other parts of the
process [19]. Therefore, it can be concluded that the
presentation of this model can be improved for evaluation and
online system measurement. Fig. 4 shows the proposed
security and usability evaluation model.

D. Evaluation of the Modified Immersive Virtual Environment
(UXIVE) Model

The UXIVE model has been introduced by [24], in which
the constructed model components are derived from existing
models. The method used was quantitative (questionnaire), and
the findings were analysed for model validation using
Structural Equation Modelling (SEM). The sample size is large
(152 respondents); thus, SEM has been employed for statistical
analysis. The strength of this model is validated, which
comprises ten new UX dimensions, namely presence,
immersion, engagement, skill, emotion, flow, usability,
technology adoption, judgement, and experience consequence
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for the edutainment field. Moreover, the model can be used in a
variety of disciplines, including industrial and collaborative
settings. Based on the ISO standard, this model consists of
emotional (ISO 25022:2016) and usability dimensions (ISO
25023:2016). However, the weaknesses of this model are this
model is general due to the lack of criteria and metrics that link
to the dimensions. The measurement for the online system
should be clear in order to get better results for evaluation.
Therefore, the dimensions, criteria, and metrics of the proposed
model for online systems are required. The UXIVE model is
depicted in Fig. 5.

> dentify the hardware and software assets of a given bank

v v

dentify the usability goal

dentify the security goals
v

Obtain subjective feedback from customers and IT managers Model the threats against each online banking
v system (e g, mobile banking app,

Gather user interaction data and perform data analytics

dentify the security-usability conflicts and study the

es to resolve each conflict (e

Compare the impact of each usability problem with Understand how users behave while using

the impact of the associated security problem each software system

Fig. 4. The Proposed Security and usability Evaluation Model [19].

Hl Flow ]

H3 H3
H3

Usability Skill

Emotion

Judgement H4

Experience
- Consequence
Technology H4

Adoption

H2 7 Immersion

Presence
H2\

Engagement

Flow UX component

Hn Influence of a component over another one (hypothesis n)

Fig. 5. The Hypothesised UXIVE Model [24].

E. UX Evaluation Model on Mobile Terminal Products

The Content Interaction Vision Model (CIV Model) was
developed by [20]. Content, interaction, and vision are the
three UX dimensions of the CIVV model. Their study examines
the important dimensions by using the Heuristic evaluation
approach and Nielsen's ten (10) usability principles. The
strength of the model is that the results of the dimensions are
displayed in the form of a radar chart, which uses a set of
questionnaires from the System Usability Scale (SUS) for the
evaluation. Based on 1SO 25023:2016), this model consists of
functionality and usability dimensions. In the same vein, the
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study by [33] also used SUS and proposed the UX Maturity
Model for e-commerce websites, which focused on the three
cores of user experience, hamely user research, visual design,
and user testing. This shows that the UX evaluation conducted
with other instruments could strengthen the findings of the
study. However, Huang et al.’s [20] model evaluation focused
more on the usability principle in order to construct the CIV
evaluation method and it has a subjective metric. Moreover,
this model has no verification for the feasibility of the
evaluation model. Therefore, it is necessary to identify the
appropriate dimension, criteria, and metrics for online systems
to get clear measurement of evaluation regarding user
experience (UX). Fig. 6 shows the CIV Evaluation Model of
User Experience.

Content
User Demand
Functional specification
Content needs

Interaction
Interaction Design
Information design

Information architecture

Vision
Interface Design
Navigationdesign
Perception Expenence

Fig. 6. CIV Evaluation Model of user Experience [20].

F. Loyalty Model for E-commerce Recommender Systems

The study by [34] about the use of an e-commerce
recommender agent explores the major determinants in the
establishment of female online shopper loyalty. Then, a new
model is introduced, developed, and analysed in order to
improve e-commerce consumer loyalty via the recommender
systems. The strength of the model is the use of SEM to
analyse the relationships between independent and dependent
variables for quantitative research. Their study used the SEM
tool because it combines factor analysis, path analysis, and
multiple regression analysis to evaluate construct relationships
[34]. Moreover, based on 1SO 25023:2016, the dimensions in
this model that were measured are usability, transparency,
satisfaction, and trust. However, this model did not provide
clear criteria and metrics for evaluation, which consists of
dimensions and relationships for each construct. Their research
also has some limitations in terms of data dissemination and
collection because the evaluation only involved one e-
commerce platform, whereby it could not be generalised to the
population studied. In addition, the proposed model requires
two items: Experience and search-characteristic products for
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future research [34]. Therefore, there is a need for dimensions
with criteria, and metrics of the model as well as a need to
consider the experience element of the model in future
research. Fig. 7 shows the Loyalty Model for E-commerce
Recommender Systems. Meanwhile, Table 1l shows the
summary comparison of existing UX evaluation models or
frameworks identified.

Based on the model analysis in Table Il above, the models
were purposely developed for e-commerce [18], testing a news
site [15], e-banking system [19], edutainment [24], mobile
terminal products [20], and an e-commerce recommender
system [34]. Thus, there is no generic online system
measurement that can be used as each one is tailored to a
specific system. This means that existing UX models are more
focused on systems such as e-commerce, e-news, e-banking,
and mobile product but there is no guided measurement for
online system as overall such as for online reservation, online
booking including e-government, e-procurement.

The model by [15] has provided subjective metrics, but it is
for news websites. Meanwhile, Huang et al. [20] did not
present how they performed verification for the feasibility of
the evaluation model. In addition, the [34] model does not have
criteria for the measurement. Moreover, the model by Liu et al.
[18], Alarifi et al. [19], and Tcha-Tokey et al. [24] also did not
provide metrics for UX evaluation. The dimensions with
criteria and metrics in the existing model are lacking in order to
give clear description to the users about the measurement and
conducting evaluation. Thus, these studies show that there is a
lack in terms of dimensions with criteria and metrics in the
existing models that are specifically for online system
measurement. Hence, this current study motivates the
researchers to develop a new conceptual UX evaluation model
for online systems by identifying the important dimensions for
better measurement.

Cognition Affective Behavior

|

Usability W
information QnalirﬁN :
: | Ha
J ' Web Site Quality v Satisfaction
e H ]
Service Interaction / .

Recommendation

HS : '
Accuracy :

Loyalty

Recnmmend:tinn]_ H6 ' - -
Novelty : R d “—HL)

H? 1 Quality

Recommendation | ]

Diversity '

Sk i :

H9

Fig. 7. Loyalty Model for E-commerce Recommender Systems [34].
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TABLEIl.  THE SUMMARY COMPARISON OF EXISTING UX EVALUATION MODELS OR FRAMEWORKS
Instrument and . . Other Dimensions (Based on ISO
Authors Number of Participants | D'mensions that measured 25022: 2016 and 1SO 25023: 2016) | Remarks/ Gaps
No UX metric provided
Liuetal. Questionnaire Visceral, Behavioural, Functionality, in the model.
[18] (6 experts) Reflective. Emotional.
Model for e-commerce site.
Has subjective metrics but it is for
Aranvi and Questionnaire Ease of use, Perceived Usefulness. Trust news websites.
van S)::haik AttrakDiff2, Enjoyment, Beauty and Emotional ' '
PANAS Goodness, Behavioural - S Model for
[15] ) - Satisfaction. . . . .
(85) intention. designer (online news or interactive
product)
Do not provide criteria and metrics of
model.
Alarifi et al. Users using web portals ) Usability, . Lo
[19] from the five banks Security Does_ not provide any prioritisation of
metrics.
Model for e-banking systems.
Presence, engagement, Only have UX dimensions.
Tcha-Tokey Questionnaire immersion, flow, skill,
etal. experience consequence, Usability, Emotional No metrics provided in the model.
[24] (152) judgement, and technology
adoption. Model for edutainment field.
No verification for the feasibility of the
. evaluation model.
Huang etal. | Experiment Content Functionality,
[20] (10) Interaction Usability , _ _
Vision For mobile and design of online
product only
Usabilit Has dimensions whereby it is a
. . . Web Site Quality, Y, construct, but do not have criteria.
Ali et al. Survey questionnaire - . Transparency,
Recommendation Quality, - A
[34] (300) Satisfaction,
Loyalty Model for e-Commerce Recommender
Trust
Systems.

Moreover, it also shows that there are various dimensions
measured by the existing models, and the researcher used the
ISO standard such as System and Software Quality
Requirements and Evaluation (SQuaRE) which Measurement
of quality in use (ISO 25022:2016) and Measurement of
system and software product quality (ISO 25023:2016) as a
guidance in order to identify and categorise appropriate UX
dimensions that are similar to each model. Thus, the models by
Alarifi et al. [19], Tcha-Tokey et al. [24], Huang et al. [20],
and Ali et al. [34] have similar descriptions of dimensions, for
example, usability. Meanwhile, the model by Liu et al. [18]
and Huang et al. [20] have the functionality dimension.
Besides that, the emotional dimension has been measured by
the model by Liu et al. [18], Aranyi and van Schaik [15], and
Tcha-Tokey et al. [24]. Furthermore, the model by Aranyi and
van Schaik [15] and Ali et al. [34] have the trust and
satisfaction dimension in their measurement. Therefore, this
argument shows that the common UX dimensions for
evaluation for online system measurement are usability,
functionality, emotional, trust, and satisfaction. These
dimensions can be considered in measurement for online
systems.

On the other hand, based on ISO 25022:2016, the usability
characteristic comprises efficiency, effectiveness, and
satisfaction, whereby these dimensions can be considered in
the model for online system measurement. However, from the
analysis that has been done, the measurement of these

dimensions requires UX components, so that the evaluation of
users can be conducted more accurately and correctly, for
example, considering the pragmatic and hedonic qualities with
UX metrics. Based on Fig. 8 below, it shows the gaps flow
from existing UX evaluation models that were derived from
Table 11. The purpose of this figure is to provide an overview
of the models that have been identified from the literature,
including the gaps and the requirements of the developed
conceptual UX evaluation model. As mentioned earlier, this
study identified six existing evaluation models related to user
experience and online systems. The flow in Fig. 8 shows that
the UX evaluation model requires UX dimensions, criteria, and
metrics for the model of online systems in order to get a clear
measurement illustration.

Besides that, the findings also revealed that any
development of the UX evaluation model for online systems
should consider prioritisation for the metrics because it will
determine which dimensions need to be prioritised for the
evaluation measurement [19]. Furthermore, there is a need for
the verification for the feasibility of the model to be concerned
in any UX evaluation model development. The existing UX
model is also still not focus on measuring emotions. Therefore,
it can be concluded that there is a need for dimensions with
criteria and metrics for online system measurement. Among the
dimensions that can be considered in the measurement are
efficiency, effectiveness, satisfaction, functionality, emotional,
and trust. Thus, these findings addressed important components
with justification for an online system measurement.
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v

User Experience
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No UX metric provided.
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Subjective metric but for

news websites.

Model of UX with

News Sites
Do not provide criteria and metrics. Not
focus on emotions.
Existing UX —>
Evaluation Models . -
Security and Usability
Evaluation Model > Does not provide any prioritization of
metrics.
Therefore, model for online
Only have UX system:
> dimensions. * Need of UX dimensions
UX Model for Immersive Wltz clrlterla and metrics of
Virtual Environments. moael.
> No metrics provided. o Need prioritisation of
metrics.
o Need verification of
~ No verification for feasibility of model. model.
] i Not focus on emotion.
CIV Model for Mobile
Terminal Product
—>

Model for mobile.

!
Loyalty Model for E- —>
commerce Recommender

Do not have criteria. Not focus on
emotion.

Systems

A\ 4

Model for recommender system.

Fig. 8. Gaps of Existing UX Evaluation Models.

G. Development of Conceptual UX Evaluation Model for
Online Systems

Fig. 9 shows the conceptual UX evaluation model for
online systems. This conceptual model was proposed to fill the
gaps in the literature that has been identified and discussed in
Section 4. The conceptual model in this study is adapted from
the Aranyi and van Schaik model [15] because this model
consists of interaction characteristics such as user
characteristic, task characteristic, and artifact characteristic;
and user experience components such as perception of
instrumental qualities, perception of non-instrumental qualities,
and emotional responses. As mentioned earlier, all these
components are important and needed because they are core
components of experience whereby users’ perception,
including emotions, are evaluated during the interaction with
the system [16]. User characteristic refers to user knowledge or
skill such as education, system experience, personality or role,
and language proficiency [35]. While task characteristic refers
to business workflow in the study by Seffah et al. [36], another
study refers to complexity and involvement in primary tasks
[35]. Besides that, artifact characteristic refers to the online
system used by the user.

There are many examples of online systems such as online
ticketing systems, online management systems, online billing
systems and so on. Online systems are also implemented by the
e-government, e-procurement systems, and others. Thus, the
findings are significant for these type of online systems to be
considered because they can refer to this conceptual UX
evaluation model that will be developed for system
measurement and enhance their positive user experiences.
Meanwhile, instrumental qualities can be related to technical
features, for example, task suitability, self-descriptiveness, and
controllability [16]. Non-instrumental qualities can be related
to design features, for example, material, form, and
combinations of colour [16]. The perception of non-
instrumental qualities, emotions, and the perception of
instrumental  qualities are influenced by interaction
characteristics, which consist of system function, user, and
context, whereby it has experiential consequences such as
overall experience, acceptance, intention to use, and alternative
choice [37]. Thus, these core UX components of experience are
important for measurement by the organisation, especially
those that use online systems.
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Based on the findings in Table Il which have been
discussed, a conceptual model needs to have dimensions with
criteria and metrics of model, prioritization of metrics, and
model verification. Moreover, based on the discussion earlier
(Table II), the dimensions that can be considered in the
measurement are efficiency, effectiveness, satisfaction,
functionality, emotional, and trust. However, the conceptual
model development is designed by including appropriate
dimensions and linking with criteria and metrics in order to
provide clear measurement for online systems. Another study
has provided UX dimensions with metrics, but it is for mobile
learning [38].

According to [39], instrumental qualities are related to
efficiency, effectiveness, navigation, system visibility, and
others. Meanwhile, [40] discussed that non-instrumental
qualities are related to aesthetics, innovativeness, and
originality. There has been research that places satisfaction
under the category of instrumental qualities [39]. However,
attractiveness and satisfaction could be placed under non-
instrumental qualities or hedonic qualities based on literature
support and data from systematic literature review (SLR) as
conducted by [41] study. Based on this argument, satisfaction
can be measured as a hedonic quality, whereby it considers the
overall experiences of the system by the users [39]. Therefore,
based on these arguments, efficiency and effectiveness can be
placed in the instrumental qualities, while attractiveness and
satisfaction can be placed in the non-instrumental qualities as
shown in Fig. 9. These dimensions also show that the proposed
conceptual UX evaluation model for online system has been
extended from [15] terms of dimensions as shown in Fig. 9.

Interaction characteristics Artifact characteristic

User experience components
! 1 |
Perception of Instrumental Emotionel responses Perception of Non-
Qualiies Instrumental Qualities
(Pragmatic quality) {Hedonic quality)

' Dimension
.

.

.

H .

.

Metric

Metrie

'
'

'

1

.

]

|

i 4| «Efficiency

» Effectiveness

* Affractiveness 3
» Satisfaction

Fig. 9. A Conceptual UX Evaluation Model for Online Systems.

Vol. 13, No. 1, 2022

Based on Fig. 9, a conceptual UX evaluation model for
online systems has two parts, which are interaction
characteristic and user experience components. Interaction
characteristics consist of components such as task
characteristic, user characteristic, and artifact characteristic.
The conceptual model that has artifact characteristic links to
user experience components, which has perception of
instrumental qualities (pragmatic quality), emotional responses,
and perception of non-Instrumental qualities (hedonic quality)
whereby it is adapted from Aranyi and van Schaik’s model
[15]. The new conceptual UX evaluation model is extended by
including the dimensions, criteria, and metrics in the user
experience components. This conceptual model also revealed
the important dimension for online systems, namely efficiency
and effectiveness for pragmatic quality; and attractiveness and
satisfaction for hedonic quality. On the contrary, the study by
[7] stated that the sub-category of emotion relates to
attractiveness, enjoyment, and fulfilment. However, this study
placed attractiveness under hedonic as investigated by [41]
study. Besides, instrumental and non-instrumental qualities
could influence the reactions of users emotionally in the use of
the system [42].

By applying this conceptual UX evaluation model for
online system measurement, the organisation can provide a
positive experience for their users with the system. Therefore,
this conceptual UX evaluation model for online systems can
contribute to system developers and designers as a guidance in
order to measure users’ experiences because the model
representation is flexible, simple, and easy to understand. In
addition, the novelty of this model development consists of the
UX dimensions, criteria, and metrics whereby it will give a
clearer structure of the model for evaluation measurement not
only to the system developer and designers, but also benefits
researchers for future studies.

V. CONCLUSION AND FUTURE WORK

Online systems are becoming more important sources of
services for many people; research on the model of online
systems is a necessity because it is important for any quality
improvement process. This paper conducted a literature review
from online databases such as Scopus and Elsevier Science
Direct about the current state of UX evaluation for online
systems, and the researchers have identified relevant papers
that were finally selected for full review and critically
analysed. It seems that the existing UX evaluation models do
provide dimensions, however, they do not have criteria and
metrics in supporting for more detailed and guided the
measurement. It is found that many of the developed UX
evaluation models have weak links between dimensions,
criteria, and metrics in the evaluation measurement. The
analysis of papers was based on System and Software Quality
Requirements and Evaluation (SQuaRE) such as Measurement
of quality in use (ISO 25022:2016) and Measurement of
system and software product quality (1SO 25023:2016). After
identifying gaps in the previous literature on existing UX
evaluation models, then this study proposed a new conceptual
UX evaluation model for online systems and extended the
model by adding important dimensions needed for
measurement such as efficiency, effectiveness, attractiveness
and satisfaction. Moreover, the user experience component
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such as pragmatic quality, emotional responses and hedonic
quality also are needed for measurement. The newly developed
conceptual UX evaluation model is expected to aid decision
makers in resolving any evaluation issues, for instance, the
early stages in the development process of the model for online
systems. Thus, the goal of this study has been achieved by
analysed the UX evaluation models and proposed a conceptual
UX evaluation model for online systems that can benefit
system developers, designers, and also researchers. It believes
that a developed model consisting of dimensions, criteria, and
metrics is necessary to ensure the comprehensiveness of the
online system measurement in the future.

Future research can be conducted to explore more UX
dimensions for online systems in order to get more
understanding for evaluation. For future studies, further
identification of general criteria and metrics for online systems
will be conducted. Therefore, this paper provides a new
conceptual UX evaluation model for online systems whereby it
is significant to the system developers and designers because
they can use the findings of this study in the system
development phase and researchers can use it as a guide for
future studies. Findings from this paper are also important for
system developers and designers to gain an in-depth
understanding of the important dimensions of online system
measurement such as for e-commerce and it can be used as a
basis or guide to redesign existing systems to enhance positive
user experience.
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