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ARTICLE INFO ABSTRACT

Received: 20 Dec 2024 User experience (UX) and e-government have been the focus of recent research,

including studies on factors influencing UX. However, most existing research has

not presented a consolidated framework of the most significant UX factors in the e-

Accepted: 15 Feb 2025 government government field, especially in Saudi Arabia. Moreover, government
agencies strive to increase the number of users and improve the UX of the services
provided, by imposing a set of standards that must be followed during the designing
and developing of government services. To achieve the government’s goals, this
study aims to propose a comprehensive framework includes the most important
factors affecting UX in Saudi e-government services. This research is based on a
qualitative interpretive approach to data collection and analysis. Data was collected
using open-ended and semi-structured interviews, along with an extensive
literature review. The Analytical Hierarchy Process (AHP) was then used to rank the
proposed factors. We found that effectiveness and perceived usefulness factors are
critical effect on UX. While aesthetic and branding factors are important, they are
considered less critical compared to functional aspects.
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Introduction

The world has witnessed substantial and rapid growth in Information Technology (IT), which has greatly
enhanced the delivery of government services. Information and Communication Technology (ICT) is considered
the backbone of most such services, playing a vital role in streamlining government processes and establishing
network structures to cater to diverse user needs [1]. Moreover, dramatic changes in how citizens interact with their
governments have led to significant developments in their expectations [2]. Increasingly, countries worldwide are
realizing the benefits of e-government and are aiming to provide the full range of government services online.
Governments are leveraging e-services to reduce costs, enhance service delivery for citizens, and improve
effectiveness and efficiency across the public sector [3,4].

An understanding of User Experience (UX) is currently playing a vital role in diverse domains. In e-
government particularly, it can contribute toward positive or negative achievements by supporting hostile or
cooperative relationships between governments and users (citizens and non- citizens) or by motivating or
demotivating people to use the services [5]. While e-government initiatives have been undertaken worldwide, their
success is dependent not only on government support, but also on citizens’ acceptance, use and adoption of services
provided through these initiatives [6,7]. Accordingly, governments globally seek to improve the UX of their e-
services. Besides, studying, measuring, evaluating, and improving UX is essential for the success of any technical
product [8]. In general, positive UX is the key to the acceptance of e-services [9]. To achieve this goal and enhance

Copyright © 2024 by Author/s and Licensed by J[ISEM. This is an open access article distributed under the Creative Commons Attribution

License which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://www.jisem-journal.com/
mailto:Mlalosaimi@imamu.edu.sa
mailto:mkhattabi@imamu.edu.sa
mailto:nashban@imamu.edu.sa

1.1

555 J INFORM SYSTEMS ENG, 10(22s)

positive UX in e-government services, it is important to identify the most critical e-government UX factors and
determine how they can be evaluated.

Despite the strong interest in UX in both academia and industry, there is no agreement on its dimensions and
fundamental characteristics. The authors in [10] observed that the usage of e-government services varies
significantly between countries, with study in [11] noting lower acceptance rates of these services in developing
economies. Additionally, socio-economic differences can influence cross-cultural perceptions of service quality
[12]. The research in [13] found that users have varying definitions of technological terms such as 'technology
readiness,’ which can impact their evaluations of e-service quality. Moreover, an earlier Gartner’s evaluation of
Saudi Arabia’s e-services indicated that online services vary widely between countries, leading to differing
development plans and making cross-country or cross-project comparisons unreliable. Therefore, government e-
service quality measures must be tailored to the specific region or service being evaluated.

Another research highlights the limited research on user perceptions of e-government service quality in Arab
countries, specifically Saudi Arabia [11] (the focus of this study). According to the E-Government Development
Index (EGDI) 2published by the United Nations, Saudi Arabia has ranked 315t in 2022 compared to 43rd in 2020.
Despite this notable progress by world standard, Saudi Arabia e-government services is still much far behind among
many countries. Chutimaskul, et al. [14] state that service usage is driven by the degree to which users' needs can
be met online. Therefore, without understanding users' perceptions of e-government in terms of service quality (as
a main factor of UX), there is insufficient data for agencies to make necessary improvements. Consequently, this
study aims to explore the quality of e-government services in Saudi Arabia.

We aim to conduct a comprehensive literature review on e-government service quality. In this context, this
paper tries to answer the following questions: 1) What are the key factors influencing UX of Saudi e-government
services?; 2) How do these factors impact UX for these services and adoption? ; and 3) What methodologies have
been most effective in assessing UX for e-government service?. The method is based on a qualitative approach in
three steps: 1) Identification and content analysis of related articles on e-government service quality; 2) Interviews
with specialists to analyze the e-government service quality factors; and 3) development and validation of the final
conceptual framework based on quantitative analysis and expert reviews.

This paper opens with the literature review related to this research (see Section 2). Subsequently, it provides
the conceptual framework for e-government quality services (see Section 3). The methodology is presented in
Section 4 and results and discussion are discussed in Section 5. Finally, the paper concludes with final remarks,
comprising contributions, limitations, and proceeding steps (see Section 5).

1. Related Work

This section reviews and discusses the literature related to the research area. First, we present the concepts
of e-government and e-services. Second, we examine UX frameworks in several studies. Finally, we discuss the
evaluation of UX and clarify any difficulties encountered.

E-government and E-services

Significant and rapid growth in information technology usage has enhanced government services worldwide.
E-government or electronic government is known by various terms such as online government, e-Gov, digital
government, or connected government [15]. The Organization for economic Co-operation and Development
(OECD) defines e-government as “the use of information and communication technologies, and particularly the
Internet, as a tool to achieve better government” [16]. Alternatively, Okunola [4] defines it as “the use of computing
technologies to improuve interaction within government administrations, between a government and its citizens,
a government and businesses and between governments.” The literature offers several definitions which overlap
to some extent. Despite their differences, these definitions share the meaning that e-government is the provision
of information and services “through electronic means to the public (citizens and non-citizens) and private
organizations” [4]. The term first appeared in the mid or late 1990s [17,18]. Nowadays, almost all governments

1 Gartner (2007) Saudi Arabia e-Gov Progress Assessment Report, Riyadh KSA: Yesser Program

2 https://publicadministration.un.org/egovkb/en-us/About/Overview/-E-Government-Development-Index
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around the world, whether of developed or developing countries, have official websites or e-government portals
delivering online/e-services [19].

ICT is considered the backbone of most of the services provided by governments. It has a substantial role in
improving government processes and is responsible for providing network structure to deliver various services to
diverse users [1] with effectiveness and efficiency [20]. E-government provides several e-services including online
banking, credit card services, bill payment, e-filing and e-ticketing [21]. In addition, it delivers effective services
related to issuing and renewing passports, identity cards, and driving licenses, producing birth certificates,
administering admission to higher education, identity management, and marriage licensing [22]. E-government
portals also provide users with applications which include information provisioning with the availability of
submitting online and/or downloading [23]. Such e-government services can be categorized into four types,
depending on whether they are delivered to citizens, businesses, employees, or other governments [24,25].

Given this variety of services provided, there is no doubt that e-government services have great importance
and many benefits, as noted by several studies. First, they provide local access points for the public (citizens and
non-citizens) and private organizations [4,26]. Other benefits identified in Carter and Bélanger [27] involve saving
time and cost in administrative processes [1] and the fact that services can be delivered anywhere and anytime [28].
Information technologies also enhance data consistency [29], thus reducing common errors [21]. Furthermore,
adopting e-government improves operational efficiency, enhances service quality, and removes barriers to
government services [30], while ensuring the availability of the necessary documents and information for future
reference [28]. E-government strengthens the relationship between governments and citizens, as it helps each
government to understand better the wants and needs of its citizens [31]. Websites including e-government portals
give users access to the most up-to-date and accurate content related to the services provided [32]. The Digital
Government Authority illustrates the benefits of some e-government services by distinguishing government-
specific from user-specific benefits3, stating that e-government services allow accurate assessment of the resources
and capabilities available to each government unit, in addition to serving larger numbers of people while
transitioning to “a green, environmentally friendly system of government”. Accordingly, if there are any
deficiencies in the services provided by e-government, citizens will be unable to enjoy the expected benefits of these
services [33-35]. This study accepts the OECD definition of e-government and focuses on the government-to-citizen

type.
1.2 UX Frameworks

Due to the large number of studies in the UX field, where researchers have made different contributions
according to their disciplines, reviewing the related literature can be expected to reveal several definitions and
diverse explanations of the UX concept. The main role of the International Organization for Standardization (ISO)
is to provide business organizations worldwide with technical standards [24]. The international standard on the
ergonomics of human system interaction, ISO 9241-210, defines UX as “a person’s perceptions and responses that

result from
Research
Authors Factors
Context
o Expectation, Perceived quality, Perceived value, Satisfaction, No specific
Miki [36] .
Complaints, and Loyalty context
. . . . . NIS E-
Website Quality, Information quality, Ease of use, Trustworthiness,
Okunola [4] i i government
Barriers, and Benefits .
website

Rico-Olarte, et al. Emotion, Effectiveness, Efficiency, Satisfaction, Freedom from risk, and No specific
[37] Context coverage context

3 https://www.my.gov.sa/wps/portal/snp/content/mobileGovernment
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User value: Utilitarian value, Hedonic value, and Aesthetic value Wearable

Kim, et al. [38] devices

Usability: Ease of use, Learnability, and Wearability

Efficiency, Effectiveness, Operability, Learnability, User error protection, E-government
Accessibility, Citizen engagement, Responsiveness, Transparency, and website
Balancing of interests

Kamau, Njihia and
Wausi [5]

Table 1. the table shows the UX frameworks in the literature in terms of UX factors and research

context.

the use and/or anticipated use of a product, system or service” [30]. Human Computer Interaction (HCI)
researchers and practitioners were divided on the ISO definition. Some of them accepted the standard, while others
proposed their own definitions, based on their previous knowledge and experience [14]. Hassenzahl and Tractinsky
[31] earlier defined UX as “A consequence of a user’s internal state (predispositions, expectations, needs,
motivation, mood, etc.), the characteristics of the designed system (e.g. complexity, purpose, usability,
functionality, etc.) and the context (or the environment) within which the interaction occurs (e.g.
organizational/social setting, meaningfulness of the activity, voluntariness of use, etc.).” It concentrates on users’
inner emotions and expectations regarding a system, as it clearly describes the factors influencing UX. The [31] and
Roto [32] consider UX to be the outcome of three elements: context, user, and service.

In a series of research papers, Miki [36] has developed a framework for evaluating usability and UX,
mainly based on ISO 9241-11 and the American Customer Satisfaction Index (ACSI). ACSI, the only national cross-
industry measure of customer satisfaction in the United States4, is widely used to evaluate customer satisfaction
with government systems, industries and their services [36]. Essentially, the researcher used the ISO 9241-11
usability evaluation framework as a basis for their proposed framework, consisting of two objective measures
(effectiveness and efficiency) and one subjective measure (satisfaction). They integrated ISO 9241-11 with the six
indices of ACSI to build his UX framework. Specifically, they added the subjective measures of perceived quality,
perceived value, complaints, and loyalty to the original framework and subsequently extended the proposed
framework to consider other factors such as influence by other people [39], but did not apply it to examine real
applications.

Okunola [4] based an alternative model on previous research and literature on e-government services, service
quality, and e-government adoption and satisfaction. These resources enabled the researcher to compile a detailed
list of metrics related to user experience in e-government. The key variables identified were utilized to develop a
UX model that includes six measures influencing user experience in e-government services which are website
quality, information quality, ease of use, trustworthiness, barriers, and benefits. The researcher tested several
hypothesized relationships to determine their strength. However, the model was applied in a single context: the e-
government services of the Nigerian Immigration Service. Furthermore, although UX involves users' feelings and
emotions, this model did not incorporate any emotional factors.

Table 2. The table presents summary of the UX components in [37,38,39].

Authors UX components

User’s internal state (predispositions, expectations, needs, motivation, mood, etc.)

Hassenzah
1 and The characteristics of the designed system (e.g., complexity, purpose, usability, functionality,

Tractinsky etc)

[40] The context (or the environment) within which the interaction occurs (e.g.,
organizational/social setting, meaningfulness of the activity, voluntaries of use, etc.)

Roto [41], System (product, object, service...)

and Roto Context (physical, social, task ...)

4 https://www.theacsi.org/about-acsi
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and User (needs, expectations, experience ...)
Kaasinen
[39]

A more recent study in Rico-Olarte, Lopez and Kepplinger [37] based a novel UX framework on three sources:
ISO 9241-210 [42], the SQuaRE standards for Quality Measure Elements, and measurement of quality in use, in
addition to relevant studies in psychophysiology. First, the researchers declared that both user and system are
relevant to the UX ISO standard. In particular, the user’s internal and physical states and six properties of the
system (brand image, performance, presentation, interactivity, functionality and assistance) should be considered.
They grouped the properties of the system according to the quality requirements set forth in ISO 25020 and
explained that the quality requirements measurement included assessment of the process, internally and
externally, and when the system was in real use. Moreover, the researchers focused on the quality requirements of
the system in use, namely effectiveness, efficiency, satisfaction, freedom from risk, and context coverage, based on
ISO 25022. Additionally, there were quality sub-requirements for three of these requirements. From the user
perspective, the user’s states (internal and physical) are represented by physical and psychological responses. The
researchers suggested that these states should be collected by psychophysiological methods, as well as separate
measures of physiological signals and psychological events.

Additionally, Kim, Yoon, Hwangbo and Ji [38] built a systematic framework to help in the design and
evaluation of wearable devices. The proposed framework takes into consideration three aspects of user values,
namely design space, evaluation factors, and context of use. Each of these aspects comprises subcategories. The
context of use includes user type, device type, task type, and environment. The design space consists of physical
and functional factors. Meanwhile, the researchers classified the UX evaluation factors into the dimensions of user
value and usability [38]. Specifically, the user value dimension was divided into utilitarian value, hedonic value,
and aesthetic value, while usability comprised ease of use, learnability, and wearability. Two methodologies were
used to test the applicability of the proposed framework: expert evaluation (heuristic method) and user evaluation
by questionnaire. These were applied to a case study of two types of wearable devices: head mounted devices and
smart watches. As the framework comprises only three factors for each of usability and user value, it is not
comprehensive and lacks contextual consideration.

Kamau, Njihia and Wausi [5] explored factors affecting UX on an e-government website from a public value
perspective, using the iTax website in Kenya as a case study, and identified ten factors: Efficiency, Effectiveness,
Operability, Learnability, User error protection, Accessibility, Citizen engagement, Responsiveness, Transparency
and Balancing of interests. The researchers claimed that UX and content should drive website design, an approach
known as user-centered design (UCD). Table 1 summarizes the previous studies in various UX frameworks in
different research contexts.

This study adopts the approach of Hassenzahl and Tractinsky [40], defining UX in terms of three high-level
components: context, user, and service quality, due to its generality and capability to cover all the aforementioned
aspects. Other studies [38,39] have taken these three components as a starting point, then tried to identify a set of
attributes that are close to a suitable level of abstraction. Table 2 summarizes the UX components in [37,38,39].
However, this study only targets the service quality in depth.

1.3 UX Evaluation

Evaluation is a significant process that should be performed periodically to assess the e-services being
provided. UX evaluation research is considered to be an area with rich scope for studies going beyond the concept
of usability evaluation. An important distinction is that usability measures, such as numbers of clicks or errors, are
objective [43], whereas UX is subjective [21]. Hence, usability measures are not sufficient for UX; rather, there is a
need to know how users feel about products, systems, or services [43]. Moreover, there are different ways to
measure UX [43] and even a debate about whether or not UX is measurable at all [44].

In light of ongoing disputes about UX evaluation, developing a consensus on a UX framework is premature,
however, researchers and ad hoc groups have proposed a number of frameworks [36]. Roto, et al. [45] state that
among the many models proposed by researchers such as Hassenzahl [46] and Mahlke and Thiiring [47], the only
consensus is that UX has both pragmatic (utility and usability) and hedonic (emotional) aspects [48]. Despite the
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importance of theoretical frameworks such as the Technology Acceptance Model (TAM), Legris, et al. [49] highlight
limitations of these models such as their failure to take account of all significant factors, arguing that they explain
only about 40% of technology usage. While such models are useful, they are not conclusive and suffer from the
absence of important factors such as both human and social changes [49-51]. Thus, additional variables are
required for a better understanding of users’ decisions to adopt a technology or not [52]. It is possible for these new
variables “to be grounded in emotional, social, and goal-directed behavior research” Partala and Saari [52]. Law
and Van Schaik [53] explain the necessity of specific measures for UX that would allow benchmarking and the
selection and iteration of the most suitable design solutions.

The literature reports diverse UX evaluation methods, which some authors categorize as involving either self-
reported, observational, or physiological measurements [54]. The most common of these is the first category, where
users report their own experience and perspective of a service, system, or product by means of questionnaires,
interviews, thinking aloud, emoji cards, etc. In observational evaluation, an expert observes users as they interact
with the service, often through performance evaluation. Finally, physiological measurements track biological data,
such as eye movement, heart rate variability, blood volume pulse, and more [55]. Some researchers have combined
multiple methods, often from different categories, to enhance the results of UX evaluations [56]. A systematic
review of UX studies in Inan Nur, B. Santoso and O. Hadi Putra [55] showed that self-reported methods were most
frequently implemented, accounting for 95% of the studies reviewed. Among these, about 84% used questionnaires
to evaluate UX, according to Maia and Furtado [48], while Rico-Olarte, Lopez and Kepplinger [37] recommend the
use of questionnaires to investigate users’ pleasure. The second most commonly used measure of UX is
observational, with a score of 37%, while physiological measurement (14%) is used least often. With the coming of
new and sophisticated products, systems, and services that provide high-level functions, designing and evaluating
usability and UX have become more complex and difficult [36]. Additionally, the success conditions of services
become harder to achieve as competition becomes global [57]. According to Olsson [51], UX challenges can be
divided into two kinds: first, designing a pleasurable, engaging, and stimulating UX that is appropriate to the user’s
context. Second, evaluating UX and the overall acceptability of the applications or services. Furthermore, software
is distinct from other products due to its intellectual nature, leading to a different development process than
manufactured goods. This distinction makes software one of the most widely used, complex, and error-prone types
of products in human history [58]. Furthermore, UX comprises different perspectives and several aspects, which
make it challenging and complex to evaluate [37]. Moreover, it is inherently variable, adapting to the context in
which it is used, user characteristics, and the external environment. As a result, UX evaluation should occur both
before and after the interaction, not solely during the interaction with the product, service, or system.[43]. Noting
all of these considerations, Mashapa and van Greunen [59] the evaluating and understanding UX is a tough task

[48].
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Figure 1. the figure shows the research process flowchart.
2, Conceptual Framework

Figure 1 presents the flowchart of the research process. Based on the gaps identified in previous studies (see
Section 2), a framework that encapsulates service quality for evaluating e-government user experiences in Saudi
Arabia was proposed. The online service quality directly impacts customer satisfaction and individual decisions,
exerting either a positive or negative influence on user satisfaction and subsequent usage of an e-service [6]. Table
3 outlines the service quality factors along with their corresponding assessment techniques.

Table 3. the table shows the proposed factors of service quality along with their respective evaluation

methods.
Category Factor Evaluation Methods
« Information quality Self-reported Observational Physiological
e Ease of use
o Efficiency e Questionnaires
o Effectivity o Interviews
Service e Learnability e Think aloud ¢ Perlfor?lance e Galvanic skin response
Quality * Perceived value ¢ Emoji cards . i\i’?ell%:clt(i)(r)ln record Blood Vol}lme pulse
o Aesthetics e Heuristic e Eye tracking
e Satisfaction evaluation e Heart rate variability
¢ Trustworthiness
e Image

Information quality encompasses the accuracy, integrity, relevancy, consistency, validity, accessibility,
reliability, availability, precision, and completeness of e-government service content [4,60]. The study in [61]
emphasizes its role in producing and delivering service information, with [62] adding output timeliness and format,
[63] including understandability, and [64] introducing sufficiency and freedom from bias. The authors in [65]
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found information quality to strongly predict e-government service acceptance and adoption in the UK. Many ICT
studies emphasize its significance [10], while others highlight the poor information quality on numerous
government websites as a hindrance to adoption [66].

Ease of use can also affect the service quality, and it refers to how effortlessly a user perceives a specific service
to be, or how easily they can use it with minimal effort. It has been confirmed as effective in users’ evaluation of e-
government services [67]. Various scholars have identified ease of use as an important indicator of adoption, user
acceptance, and motivation in regard to new technology [68,69]. Additionally, efficiency is a critical factor in e-
service design, often assessed by time on task or the effort required for completion. The authors in [70] differentiate
between cognitive effort (e.g. deciding necessary actions) and physical effort (e.g. required physical activity), while
in [71] validated that enhanced efficiency reduces cognitive effort, resulting in a more positive UX. On the other
hand, effectiveness of e-services directly impact UX [72]. The UX 5E evaluation model in [73] identifies
effectiveness as one of its five factors: engaging, easy to learn, effective, error tolerant and efficient. Therefore, the
effectiveness of a service and its efficiency determine its performance.

Learnability is another crucial factor, referring to users’ to easily understand and utilize a system [8].
Designers should improve the clarity and reliability of their systems, or services to facilitate user learning. Offering
clear user guidance patterns expands learnability and declines the mental workload, resulting in a better user
experience [74]. Moreover, the perceived value is an importance factor for an e-service, denoted by how easily
users achieve their goals compared to using traditional face-to-face services [4]. In the relevant study, it was found
that UX predictors accounted for 38.2% of explained variance in perceived usefulness [75]. Perceived usefulness
and ease of use have been confirmed as fundamental to the effective evaluation of e-governance online services by
citizens [4]. When considering UX, some researchers assume that perceived value is a subjective measure of
effectivity and that perceived quality is a subjective measure of efficiency [39].

Chen, et al. [76], aesthetics, the pleasure derived from looking at a service or system without evaluating its
utility, is assumed that stimulate citizens’ cognitive and emotional experience. It is also argued that aesthetics plays
a significant role in building relationships between users and services, closely related to established users’
viewpoints, such as loyalty [77]. Aesthetics strongly influence user satisfaction [78], thus affecting the UX of e-
government services positively or negatively. Factors such as color, design, and shape contribute to the aesthetics
of these services, making aesthetics a crucial consideration. As claimed by to Delone and McLean [61], user
satisfaction plays a critical role in the widespread adoption and consumption of e-government services. It
encompasses the user’s comfort, pleasure, and acceptance derived from consumption of content and from
interaction with a mobile application. Generally, satisfaction measures assess users’ attitudes to the use of a service
in a specified context of use. Thus, numerous studies have confirmed a direct relationship between user satisfaction
and UX effectiveness [79].

Additionally, perceived trust in e-government services significantly influences their acceptance, adoption,
and subsequent satisfaction by users, as it affects the perceived level of risk [80]. Citizens tend to trust governments
perceived as efficient, open, transparent, and responsive, which are key indicators of trustworthiness [81]. Thus, it
is crucial to address criteria such as privacy and security to manage trust levels among service users [82], as privacy
and security are often seen as major barriers to e-government adoption and diffusion [83]. Finally, image is another
important factor, refers to “the belief of a group important to an individual that a certain behavior should be
implemented and implementation of this behavior by the individual can persistently enhance the quality of
internal works of the organization” [84].

3. Methodology

The research utilized qualitative methodology which begins with an in-depth review of the literature (see
Section 2), followed by the construction of a conceptual framework (see Section 3). Once the data is collected from
various literature sources and analyzed, the proposed framework is utilized as a mirror to ensure consistency with
the findings or to identify any discrepancies. This validation step involved interviewing several UX Subject Matter
Experts (SMEs) to assess and evaluate the proposed framework. Finally, priority assessment was conducted using
the Analytic Hierarchy Process (AHP) method.
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3.1 Interview

The interviews in this research were conducted in two phases, with both phases (phase I and II) involving the
same 8 UX SMEs, 50% were male and 50% were female participants, aged between

Table 4. The table presents demographic information on Interviewees

Intervie Intervie

Interview w w
Nationalit Years of
ee Duration Duration Gender Current Job Title X
. . y Experience
Code in Phase in Phase
| II
25 35 .
A . . Male UX consultant Saudi More than 10
minutes minutes
0 Senior design .
B ,4 . o4 Female & Non-Saudi 5-10
minutes minutes consultant
2 2 Lecturer and PhD
C . 3 ,3 Male Saudi 5-10
minutes minutes student
20 o) UI/UX designer
D . ,4 Male / gner/ Non-Saudi 5-10
minutes minutes product manager
o) Digital eneral
E ,44 ,5 Female & 8 Non-Saudi More than 10
minutes minutes manager
50 Senior design thinking
F . 55 minutes  Female Saudi 5-10
minutes
45 53 UX consultant
G . . Female Saudi More than 10
minutes minutes
2 o) Digital eneral
H . 5 ,3 Male & 8 Non-Saudi More than 10
minutes minutes manager

30 and 38 years. A structured interview guide was created to address the aspects of the study's objectives,
confidentiality assurances, participant rights, and the researcher's obligations. This guide encompassed outlining
the study's purpose, including the interview process, and ensuring the confidentiality of the interview. It was made
clear to interviewees that there were no correct or incorrect answers, and they had the option to refuse to answer
any questions. To delve into participants' perceptions of conceptual framework of e-government service in Saudi
Arabia, the researchers formulated a series of sub-questions. Pilot interviews were undertaken with three PhD
students at King Saud University to assess the relevance of the research questions and to evaluate the interview
guide. Certain questions were adjusted following their feedback and suggestions.

The interviews were conducted and recorded online through Zoom softwares in May-June 2023. Participants
were informed that recording the interview was preferred to aid analysis. With the consent of all participants, the
interviews were tape-recorded. Every interview involved a different participant, but the protocol was always the
same. Specifically, the interviewer always asked the same questions and in the same order. The interviewer aimed
to speak as little as possible, and on average, they spoke for 10.0% of the interview duration, while guiding
participants to stay on track, ensuring key points were covered, and providing prompts to help interviewees answer
relevantly. Table 4 provides demographic information for both phases.

5 https://zoom.us/
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Gender distribution was balanced for participation in the experiments. Ensuring gender balance is crucial, as
potential differences between males and females in the perception of UX can arise from varying strategies of
information processing [85]. In terms of nationality and years’ experiences, the interviewers were from different
nationalities, and had an average of 5-10 years in Saudi government e-services. The interview durations for male
and female interviews differed significantly, with statistically significant difference (p < 0.05, according to a one-
tailed t-test). This aligns with the observation that regardless of cultural and national differences, women generally
speak and assess situations in more detail than men [86].

During phase I, the interviews focused on the proposed factors outlined in the conceptual framework (see
Section 3), as well as the initial design of assessment tests for these factors using AHP method, more details
presented in section 4.2. In phase II, the focus shifted to evaluating the methods within the same conceptual
framework. While some interview questions were predetermined, others were open-ended, allowing the researcher
to explore specific themes or responses further. Following each interview, the interviewer requested participants
to review the recordings to verify their responses and perspectives. While four interviewees listened to the
recordings, the others did not. Subsequently, the transcripts and summaries of the interviews were shared with the
two participants who had not heard their responses. This measure aimed to prevent bias and ensure data validity.
AHP comprises several steps to determine the priorities among a set of factors. First, a pairwise comparison should
be made using the decision matrix to determine the importance of one factor over another. With the decision
makers’ and experts’ help (the interviewees), the decision matrix is constructed by comparing each criterion in the
row to the criteria in the column using the proposed comparison scale. Next, the results are normalized.
Subsequently, eigenvectors are calculated, along with the Consistency Index (CI) based on the eigenvalue. Finally,
the Consistency Ratio (CR) is computed to validate the consistency of the comparisons. These steps are elaborated
upon in detail in the following subsections.

Table 5. The table presents the code for each factor, making it easier to reference the names of the factors.

Factors Codes
Information Quality C1
Ease of Use Co
Efficiency C3
Effectivity C4
Learnability Cs
Perceived Value Ce
Aesthetic Cy
Satisfaction Cs
Trustworthiness Co
Image Cio

3.2 Construction of Pairwise Comparison Matrix

For readability, each factor assigned a unique code as depicted in Table 5. The initial step in the AHP process
was to build a pairwise comparison matrix for each suggested factor. Each factor ci in the row, where i represents
the index for each factor, was compared to the factors in the column using the comparison scale, as presented in
[88]. Results of the comparison were described in terms of integer values from 1 to 9, where a higher number
indicated that the chosen factor was deemed more important than the factor it was being compared to.

Table 6. This table shows the mean of eight comparison matrices, each filled by a different interviewee.

C C: C3 C4 C5 Cs C7 Cs C9 Cio Total

C: 1.00 0.69 2.00 0.27 1.00 0.24 3.01 0.34 0.69 4.31 14.47

C- 1.44 1.00 2.15 0.41 5.48 0.79 4.24 1.44 2.88 4.31 24.15

Cs 050 025 100 0.25 033 0.33 4.00 0.22 0.32 0.41 7.62
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Cy 3.66 221 400 100 3.91 119 422 245 431 391 30.87

Cs 1.00 0.18 3.00 0.26 1.00 0.22 2.45 0.50 0.25 4.73 13.59

Cs 4.16 1.44 3.00 0.79 4.64 1.00 5.48 1.00 2.45 4.47 28.44

C, 0.26 0.24 0.25 0.24 0.38 0.18 1.00 0.14 0.26 3.00 5.94

Cs 2.01 0.69 4.64 0.79 2.00 1.00 6.96 1.00 1.64 5.23 26.88

Co 1.44 0.35 3.11 0.23 3.94 0.41 4.16 0.27 1.00 3.46 18.37

Cio 023 023 245 026 0.22 023 0.33 019 0.29 1.00 5.43

Total 16.61 7.29 25.60 4.50 22.90 5.59 36.76 7.56 14.09 34.84

This study conducted eight comparison matrices, with each matrix filled by one interviewee. Since the
objective was to obtain a collective judgment of the group rather than individual prioritizations, we required an
aggregate individual judgment rather than aggregated individual priority. Consequently, a consolidated matrix was
constructed by calculating the geometric mean of the eight matrices using equation (1). The results are shown in
Table 6.

Cij= "\/aln.azn .a3q; - ANy (1)

where n is the number of interviewees, a represents the factor values for each matrix, i represents the index
of the row, and j represents the column index.

Normalization is essential in the context of the AHP method because it ensures that the values within the
matrix are on a consistent scale, making them comparable and facilitating the calculation of priorities or weights
for each factor. To normalize the results, we use column-wise normalization in which each value in the column was
divided by the sum of its column and then the total of each column must be equal to 1.00. This can be calculated by
the following equation:

L X
Xij i Xij (2

Where Xij is the value in row i and column j showed in Table 6 and ¥; x;; is the total of each column of Table

6. Table 7 shows the matrix after normalization besides the weights/average/priority vector (also called Eigen
vector) were derived by computing the average of each row.

3.3 Calculation of Consistency Ratio (CR)

Since the comparisons rely on personal judgments, some inconsistency may arise [89]. To ensure consistency
in these judgments, a final step known as consistency verification is performed,

Table 7. The table illustrates the normalization of the consolidated matrix.

Weight
Tota
C: C: C3 C4 C5 Cs C7 Cs C9 Cio 1 S / Aver
age
C 0.0 010 00 00 00 00 01 00 0.0 01 o 0.0
! 6 ) 8 6 4 4 1 5 5 2 7 07
C 0.0 014 00 00 02 01 01 01 02 0.1 141 0.14
2 . . .
9 8 9 4 4 2 9 o 2
C 0.0 0.0 00 00 00 00 01 00 0.0 0.0 0.1 0.0
3 3 03 4 6 1 6 1 3 2 1 4 04
0.2 01 02 01 02 01 oO. 0. 0.1
Cy 0.30 3 3 2.14 0.21
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265
0.0 01 00 00 00 00 00 0.0 01
Cs 0.03 0.63 0.06
6 2 6 4 4 7 7 2 4
0.2 01 01 02 01 01 01 01 01
Co 0.20 1.71 0.17
5 2 8 0 8 5 3 7 3
0.0 00 00 00 00 0.0 00 0.0 0.0
(6 0.03 0.31 0.03
2 1 5 2 3 3 2 2 9
0.1 01 01 00 01 01 01 01 01
Cs 0.10 1.48 0.15
8 8 8 9 8 9 3 2 5
0.0 01 00 01 00 01 00 0.0 01
Co 0.05 0.87 0.09
9 2 5 7 7 1 4 7 o
0.0 01 00 00 00 ©00 00 0.0 0.0
Cio 0.03 0.33 0.03
1 o 6 1 4 1 2 2 3
Tot 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10
1.00
al o o o o o o o o o )

Which is one of the key advantages of the AHP. This step measures the consistency of the pairwise comparisons by
calculating the consistency ratio (CR). The CR is determined by comparing the consistency index (CI) to the random
index (RI) for matrices of the same order. To calculate the consistency ratio (CR), first calculate principal eigenvalue
(Amax), which obtained in multiple steps, First step, multiply the right of judgement matrix (Table 6) by the priority
vector or eigenvector (weight). Second step, dividing all the elements of the new vector by their respective priority
vector element obtaining a new vector 4,, , results presented in Table 9. First and second steps are done by the

following equation:

Where n represents the number of the factors, ¢; represents the value of each row in Table 6 and w; represents the
weight of each column in Table 7. The third step is to measure A,,,, which results by taking the average of all 4,,

as indicated in following equation:

Table 8 presents values of A, and 4,4, . Finally, we calculate CR by the following formula:

Where RIis the Random Inconsistency Index the RI for n = 101is 1.49, as presented in [90] and CI can be calculated

as:

Cl

(11.17 — 10)
cl=~~—""-
10-1

CR

Y1 M
Amax = 2=l

n

Cl

RI

/1,1 = ercl=l Cik- ij /Wij

— @Mi)-

n—1

CR

0.13
1.49

= — = 0.09

=0.13
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Table 8. The table shows 4, for n factors and presents A,,,4,.

Factors Consistency A
Measure
C: 11.17
C: 11.58
Cs 10.87
C, 11.18
Cs 11.18
Cs 11.32
C, 11.03
Cs 11.06
Co 11.64
Cio 10.63
Anax 11.17

Since CR is 0.09 < 0.1, the pairwise comparisons are consistent within the acceptable level recommended by
Saaty and Vargas [88] . This indicates that the obtained results are valid and reliable.

In this study, multiple validation methods were applied to AHP. Initially, assessments were obtained from
designated participants recognized as UX experts (interviewees). Subsequently, evaluations were conducted
collectively by a group rather than individuals, aiming to attain consensus. Finally, validation was confirmed
through CR value, where a value of < 0.1 indicated acceptable consistency. Conversely, if the CR value exceeded
0.1, it signaled a requirement for a reassessment of subjective judgments.

4. Results and Discussion

The inductive approach was adopted in this research due to its flexibility and alignment with the research
objectives. The inductive analysis method aims to formulate a theory or model that elucidates the fundamental
framework of experiences or processes discernible within the textual data [91]. This method involves interpreting
the interviewees' opinions and thoughts to highlight important aspects and critical points within their accounts
[92].

Earlier sections detailed the assessment procedure for the proposed framework, which includes two separate
rounds of interviews, each with specific objectives. The initial round concentrated on updating and prioritizing
factors through the AHP technique. The subsequent round assessed the proposed methods within the framework,
finalized factors, and recommended evaluation methods. In this section we present the results of the interviews,
followed by a detailed discussion and analysis.

First Round of Interviews (Proposed Factors)

The eight interviews in the first round discussed the suggested service quality factors, each lasting between
20 and 50 minutes (see Table 4). The interviewees provided several valuable insights and comments on the
proposed framework. Subsequently, a priority assessment test for the factors was conducted using the AHP tool,
based on the experts' perspectives. This test was repeated to integrate additional factors suggested by the experts
during their interviews.

As the main goal of the interviews was to examine the proposed factors, the first question, following an initial
discussion of the factors (including their meaning, importance, and related topics), concerned the possibility of
adding other important factors to the framework. The interviewees' responses varied: 25% agreed that the
framework covers all the important factors, while 75% disagreed, highlighting the importance of other factors such
as “user’s goal and behavior”. By "user goal" factor, they referred to understanding the user's objective in using the
service, such as creating a new account in Tawakkalna® or scheduling the second dose of the COVID-19 vaccine.
Additionally, they suggested incorporating “user age and technological maturity” factor (user generation) into the

¢ https://ta.sdaia.gov.sa/index-en.html
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framework. These factors significantly impact user experience, as user age often influences the suitability of
proposed solutions. E-government services target all citizens and non-citizens, making it challenging to design a
one-size-fits-all solution. Therefore, the interviewees recommended creating different service designs for the same
service to ensure accessibility and usability for all segments of the population.

In addition, 50% of the interviewees highlighted the importance of the "help and documentation” factor,
emphasizing that users need guidance and support for new services. Moreover, “accessibility” was another critical
factor mentioned, as users with disabilities should have easy access to the provided services. They expressed that
even though some of the factors may overlap, by clarifying the meaning of each factor, it becomes evident that all
mentioned factors are essential, especially in the field of e-government in Saudi Arabia.

All interviewees mentioned the challenges they face with Saudi government services. When stakeholders
decide to convert paper-based (manual) services to electronic services (digital transformation), they often do not
consider the user. They believe the primary goal is to make the services work and be usable, but this approach is
flawed. Any electronic service must be user-friendly, as the primary purpose of converting the service to an
electronic format is to save users' time and effort. The second challenge is that when a new service is launched, it is
not tested by real users (citizens). Instead, it is tested by the workers within the same government department,
which does not yield reliable results. Additionally, they suggested renaming the "Image" factor to "Branding and
Identity" to make it more meaningful to the reader in Saudi Arabia.

4.2 Second Round of Interviews (Evaluation Methods)

In the first round, the researcher led a deep discussion about the proposed factors. In the second round, the
interviewees were asked for their opinions on the suggested categories of evaluation methods (self-reported,
observation, and physiologic), each lasted between 30 to 55 minutes. 62.5% of the interviewees emphasized that
these categories are appropriate and explain the different evaluation methods well. They noted that self-reported,
observation, and physiologic categories are all available and used in Saudi government. However, 37.5% of the
interviewees agreed but highlighted that the physiologic category is rarely utilized due to its high cost.

When asked about the evaluation methods in each category, 37.5% of the interviewees indicated the methods
were sufficient and represented their types well. However, 62.5% suggested adding more methods under
performance evaluation, such as task flow, heat maps, or user behavior analysis. Additionally, they emphasized that
some methods in the observation category are expensive and difficult to use. Furthermore, all interviewees (100%)
agreed that the term "physiologic" is misleading and suggested replacing it with "biological" to make it more
understandable for readers.

The experts were then asked about their familiarity with the proposed methods, specifically which category
was the most well-known and which evaluation method was most widely used in the UX field in the Saudi e-
government context. 100% of the interviewees stated that the best-known category is self-reported methods.
However, 37.5% thought that the most used method is questionnaires, while 62.5% believed that no single method
could evaluate UX comprehensively. They noted that experts in this field do not use just one method to evaluate all
UX aspects for every system, or service. The evaluation process is complex and must consider various factors, such
as the evaluation objectives, budget, and timeframe. Therefore, mixed methods are typically used to evaluate
services, or systems. For example, questionnaires might be used to evaluate satisfaction, and session recordings to
assess learnability. This is in line with previous research that evaluators mostly use mixed methods, and interviews
are one of UX evaluation tools used to gather more information on UX aspects that are hard to measure due to their
subjective nature, in addition to clarifying user behavior in specific contexts [61].

4.3 Discussions

This research ensured validity through multiple methods, namely triangulation and transferability.
Triangulation involves using distinct methods, such as various data sources within a design [93]. Therefore, data
was collected from multiple sources, including interviews, documents, and scholarly articles. Moreover, the
triangulation of multiple research instruments helps avoid bias. On the other hand, the transferability method
contributed to achieving external validity by presenting the findings during the interviews to a group of UX
specialists from different nationalities. These specialists (in the first round of interview) confirmed that the
proposed framework could be applied outside Saudi Arabia and could be useful in other contexts. According to



68 J INFORM SYSTEMS ENG, 10(22s)

Golafshani [94] validity is sufficient to establish reliability in qualitative research, where reliability is a consequence
of validity; thus, reliability is achieved when validity is proven [94].

Four factors were suggested in the first round of interviews: user need, digital generation, help and
documentation, and accessibility. The first step to designing a government service is to study the user segment.
Understanding who will use a service and what they need from it is essential for building satisfactory services.
Considering user needs aligns with findings from previous studies that emphasize the importance of understanding
these needs. These studies highlighted the differences between the traditional TAM, which focuses on usability
assessment, and UX approaches, which integrate a wide range of factors to address users' needs, desires, and
emotional experiences [98].The digital generation concept classifies individuals into distinct categories according
to their age. Incorporating this concept aligns with multiple studies indicating that these defined age groups exhibit
different behaviors in adopting and using e-services [95]. Given that e-

Priority of Quality Service Factors Version 1.0

Acesthetic 0.03
Image 0.03
Efficiency 0.04
Learnability 0.06
Info.Quality 0.07
Trustworthiness 0.09
Ease of Use 0.14
Satisfaction 0.15
Perceived Value 0.17
Effectivity 0.21

0.00 0.05 0.10 0.15 0.20 0.25

Figure 2. The figure displays the prioritized the proposed service quality factors.

government services are aimed at the entire population, including citizens and non-citizens of all ages, designers
of e-services encounter the challenge of meeting the diverse needs of various generations. Age plays a crucial role
in influencing the UX in e-government services, making it essential for designers and developers to consider this
factor. As underscored in previous research, this is particularly important as individual factors such as
demographics and age group can influence users' perceptions of usefulness and ease of use [74], which aligns
closely with the findings in this research.

As a factor in the proposed framework, incorporating help and documentation is supported by prior research
and practical applications. For example, Harsh Gorasia’” noted that companies globally dedicate substantial
resources to creating user manuals and documentation, for their users. Inexperienced users require assistance to
navigate their usage, and even expert users may need support with updates and new features. Offering help and
documentation remains essential even when services are well-designed for ease of use. The Nielsen Norman Group$
proposes a variety of methods for help and documentation, offering valuable resources for designers and
developers.

Accessibility, or making information accessible to users with disabilities, is significant for legal and ethical
reasons [74]. The inclusion of accessibility as a factor in the framework is supported by prior research, which

8 The Nielsen Norman Group claims that since 1998, it has been a leading voice in the user experience field,
conducting groundbreaking research, evaluating interfaces of all shapes and sizes, and guiding critical design

decisions to improve the bottom line.
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emphasized that e-government portals must employ engagement techniques that facilitate input from citizens and
provide accessibility options for individuals with disabilities Sivaji, et al. [96]. In fact, according to the Authority of
People with Disabilities, people with disabilities constitute an estimated 7.1% of Saudi Arabia's total population9.
Therefore, it is crucial that a significant number of individuals with diverse disabilities are not excluded from e-
government services. This underscores the imperative for governments to design services that are

Priority of Quality Service Factors Version 2.0

Branding =003
Aesthetic =003
Help and Documentation 0.03
Efficiency 0.04
Accessibility 0.04
Learnability 0.06
Trustworthiness 0.07
Info.Quality 0.08
Ease of Use 0.13
Satisfaction 0:15
Perceived Value 0.16
Effectivity 0.19

0.00 0.05 0.10 0.15 0.20 0.25

Figure 3. The figure displays the prioritized service quality factors after the experts added new factors.

inclusive of all users. Making e-government services accessible will improve user satisfaction and hence enhance
UX. The accessibility factor is thus critical and should be included in UX evaluations.

Following the interviews, the framework was not reduced but expanded to include additional factors. Based on
feedback from the interviewees, it was agreed that "user needs" and "digital generation" should be categorized
under the "user category" rather than the "service quality category." Since this fall outside the scope of our study,
we will not include them in the framework. However, the factors of "help and documentation" and "accessibility"
were recommended for inclusion within the service quality category. This ensures that the study remains aligned
with its central focus while acknowledging the importance and rationale of each factor as determined through the
interview process. By including help and documentation, and accessibility, we aim to address a broader range of
user interactions and expectations. This will enhance the framework's applicability and keep it in line with current
and emerging user-centered design trends.

Additionally, each interviewee participated in an AHP test, where they expressed their personal judgments to
prioritize the proposed service quality factors within the Saudi e-government context (See Table 3) based on their
individual knowledge and experience. Figure 2 illustrates the service quality factors and their priority weights.
“Effectivity” emerges with the highest weight at 21%, whereas “image” and “aesthetics” each received a score of 3%,
jointly representing the lowest priority. “Perceived value” secured the second position with a score of 17%, followed
by “ease of use” and “satisfaction”, which each scored 15% and were therefore ranked third and fourth respectively.
The CR value of 0.09, as reported in Section 4, indicates that these AHP results are valid and reliable, given that
the CR value is below the acceptable threshold of 0.1, demonstrating consistency in the pairwise comparisons used
to derive these priority weights.

These results highlight the relative importance of various factors in service quality, with “effectivity” factor
being paramount, indicating that users prioritize the effectiveness of the service in meeting their needs. The low
scores for “image and “aesthetics” suggest that while visual appeal and brand perception are important, they are

9 https://apd.gov.sa/en
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considered less critical compared to functional aspects like “perceived value” and “ease of use”. The strong scores
for “perceived value
, “ease of use”, and “satisfaction” emphasize the importance of a service being not only functional but also user-
friendly and fulfilling user expectations. Following the incorporation of new factors suggested by the experts during
the interviews, the AHP test was conducted again, giving a better result, with a CR value of 0.06. Figure 3 depicts
the prioritized factors with the addition of the new evaluation methods.

Evaluation

Perceiveq
i Methods

Heart Rate Variabilty |

&
S
&

Figure 4. Updated framework including the factors and their corresponding

factors. As observed, the highest factor remains effectiveness, followed by perceived usefulness, while the lowest
factors are aesthetic, branding and help and documentation. The improved CR value, being below the acceptable
threshold of 0.1, indicates that the revised AHP results are even more consistent and reliable.

The addition of "help and documentation” ranks among the lowest alongside aesthetics and branding. This aligns
with previous studies that have shown that while elements like visual appeal and branding can enhance user
engagement, they are generally considered less critical compared to functional attributes (e.g. effectiveness and
usefulness) [97]. This emphasises the idea that users place greater value on how well a service performs and its
utility over its aesthetic appeal and brand image. Moreover, effectiveness and perceived usefulness remain pivotal
in determining user satisfaction, which aligns with previous studies ]98] . The inclusion and subsequent ranking of
accessibility, prioritized higher than aesthetics, branding, and help and documentation, highlight the evolving focus
on ensuring services are usable by a broader audience, including those with disabilities. Figure 4 shows the
validated results for UX influencing factors in addition to the general categories of evaluation methods.

5. Conclusion

The research has built a comprehensive framework of factors that affect UX in the Saudi Arabian e-
government context, including suggested methods to evaluate UX using these factors. Following a review of the
relevant literature to identify the factors most strongly related to UX and Saudi e-government, these factors and
the associated evaluation methods were incorporated into a framework, which was then tested by conducting
interviews with experts in UX and e-services. The main contribution of this study is addressing a gap in the
literature, as there has been little to no research that integrates factors with their evaluation methods into one
consolidated and empirically validated framework for e-government in Saudi Arabia. The results indicate that the
"effectiveness” factor, followed by "perceived value,” are considered the most important factors in Saudi e-
government. On the other hand, aesthetics, branding, and help and documentation are the lowest-ranked factors.

Alongside, this study and its results have significant and obvious implications for the Saudi Data and Artificial
Intelligence Authority (SDAIA)™, the Digital Government Authority, other government organizations, and those

10 https://sdaia.gov.sa/ar/default.aspx
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who are responsible for designing, developing, and evaluating these services. This research provides a practical
checklist for the most essential UX factors for Saudi e-government services. In addition, by helping to determine
the relative importance of the various factors, the outcome of the study provides ways to save designers time and
effort. Finally, by identifying the most important methods used in UX evaluation, it offers guidance and help to e-
service evaluators. These features have the potential to be very helpful for any current or future project related to
e-government services.

Based on this study’s findings, the following topics for future research are suggested. First, including proposed
factors in a maturity model to enhance the development level of the provided services. Second, determining exactly
when each factor should be evaluated (e.g. during the development cycle). Third, for the future the researchers
suggested extending the framework to enable its use for different services or applications. Finally, establishing
specific measures for each factor to facilitate the use of the framework during the evaluation process.

References
1. Al-Shafi, S.; Weerakkody, V. Factors affecting e-government adoption in the state of Qatar. 2010.
2. Dodd, J. Delivering on the E-government promise. A government technology industry profile: NIC. 2009.
3. Lallmahomed, M.Z.; Lallmahomed, N.; Lallmahomed, G.M. Factors influencing the adoption of e-

Government services in Mauritius. Telematics and Informatics 2017, 34, 57-72.

4. Okunola, O.M. Users’ experience of e-government services: a case study based on the Nigeria immigration

service. Manchester Metropolitan University, 2015.

5. Kamau, G.; Njihia, J.; Wausi, A. E-government websites user experience from public value perspective:
Case study of iTax website in Kenya. In Proceedings of the IST-Africa Week Conference, 2016, 2016; pp. 1-8.

6. DeLone, W.H.; McLean, E.R. The DeLone and McLean model of information systems success: a ten-year
update. Journal of management information systems 2003, 19, 9-30.

7. Gil-Garcia, J.R.; Pardo, T.A. E-government success factors: Mapping practical tools to theoretical
foundations. Government information quarterly 2005, 22, 187-216.

8. Zarour, M.; Alharbi, M. user experience aspects and dimensions: Systematic literature review.
International Journal of Knowledge Engineering 2017, 3, 52-59.

0. Yaghoubi, N.M.; Haghi, A.; Asl, S. e-Government and citizen satisfaction in Iran: Empirical study on ICT
offices. World Applied Sciences Journal 2011, 12, 1084-1092.

10. Connolly, R.; Bannister, F. eTax filing & service quality: The case of the revenue online service. In
Proceedings of the Proceedings of World Academy of Science, Engineering and Technology, 2008; pp. 313-317.
11. Rotchanakitumnuai, S. Measuring e-government service value with the E-GOVSQUAL-RISK model.
Business Process Management Journal 2008, 14, 724-737.

12. Mummalaneni, V.; Meng, J. An exploratory study of young Chinese customers' online shopping behaviors
and service quality perceptions. Young Consumers 2009, 10, 157-169.

13. Parasuraman, A.; Zeithaml, V.A.; Malhotra, A. ES-QUAL: A multiple-item scale for assessing electronic

service quality. Journal of service research 2005, 7, 213-233.



o7 J INFORM SYSTEMS ENG, 10(22s)

14. Chutimaskul, W.; Funilkul, S.; Chongsuphajaisiddhi, V. The quality framework of e-government
development. In Proceedings of the Proceedings of the 2nd international conference on Theory and practice of
electronic governance, 2008; pp. 105-109.

15. Yamin, M.; Mattar, R. e-Government in Saudi Arabia-An Empirical Study. BVICA M's International

Journal of Information Technology 2016, 8, 944.

16. O’Donnell, O.; Boyle, R.; Timonen, V. Transformational aspects of e-Government in Ireland: Issues to be

addressed. Electronic Journal of e-government 2003, 1, 23-32.

17. Ostasius, E. Assessing Maturity for e-Government Services. In Proceedings of the Working Conference on
Virtual Enterprises, 2012; pp. 301-309.
18. Boughzala, I.; Janssen, M.; Assar, S. E-government 2.0: Back to reality, a 2.0 application to vet. In Case

Studies in e-Government 2.0; Springer: 2015; pp. 1-14.

19. West, D.M. E-government and the transformation of service delivery and citizen attitudes. Public

administration review 2004, 64, 15-27.

20. Archmann, S.; Iglesias, C. EGovernment: A driving force for innovation and efficiency in public
administration. EIPAScope 2010, 2010, 29-36.

21. Kumar, R.; Sachan, A.; Mukherjee, A. Qualitative approach to determine user experience of e-government

services. Computers in Human Behavior 2017, 71, 299-306.

22, Hung, S.-Y.; Chang, C.-M.; Yu, T.-J. Determinants of user acceptance of the e-Government services: The

case of online tax filing and payment system. Government Information Quarterly 2006, 23, 97-122.

23. Al Ajeeli, A.; Al-Bastaki, Y.A.L. Handbook of Research on E-services in the Public Sector: E-government

Strategies and Advancements; Information Science Reference: 2011.

24. Law, E.L.-C.; Roto, V.; Hassenzahl, M.; Vermeeren, A.P.0.S.; Kort, J. Understanding, scoping and
defining user experience: a survey approach. In Proceedings of the Proceedings of the SIGCHI Conference on

Human Factors in Computing Systems, Boston, MA, USA, 2009; pp. 719-728.

25. Alshehri, M.; Drew, S.; Alfarraj, O. A Comprehensive Analysis of E-government services adoption in Saudi
Arabia: Obstacles and Challenges. International Journal of Advanced Computer Science and Applications 2012,
3, 1-6.

26. Spath, D.; Bauer, W.; Praeg, C.-P. IT service quality management: assumptions, frameworks and effects
on business performance. In Quality Management for IT Services: Perspectives on Business and Process

Performance; 1GI Global: 2011; pp. 1-21.

27. Carter, L.; Bélanger, F. The utilization of e-government services: citizen trust, innovation and acceptance

factors. Information systems journal 2005, 15, 5-25.



73 J INFORM SYSTEMS ENG, 10(22s)

28. van Staden, C.J.; van Biljon, J.A.; Kroeze, J.H. eModeration: The Validation of a User Experience
Evaluation Framework. In Proceedings of the International Conference on Innovative Technologies and Learning,
2018; pp. 241-252.

29. Beynon-Davies, P. Personal identity management and electronic government: The case of the national
identity card in the UK. Journal of Enterprise Information Management 2007, 20, 244-270.

30. Praeg, C.-P. Quality Management for IT Services: Perspectives on Business and Process Performance:
Perspectives on Business and Process Performance; IGI Global: 2010.

31. Chu, P.-Y.; Yeh, S.-C.; Chuang, M.-C. Reengineering municipality citizen electronic complaint system
through citizen relationship management. Electronic Government, an International Journal 2008, 5, 288-3009.
32. Ten, A.C.; Paz, F. A systematic review of user experience evaluation methods in information driven
websites. In Proceedings of the International Conference of Design, User Experience, and Usability, 2017; pp. 492-
506.

33. Carter, L.; Weerakkody, V. E-government adoption: A cultural comparison. Information systems
frontiers 2008, 10, 473-482.

34. Chircu, A.M.; Lee, D.H.-D. E-government: key success factors for value discovery and realisation.

Electronic Government, an International Journal 2005, 2, 11-25.

35. Dwivedi, Y.K.; Irani, Z. Understanding the adopters and non-adopters of broadband. 2009.
36. Miki, H. User Experience Evaluation Framework for Human-Centered Design. Cham, 2014; pp. 602-612.
37. Rico-Olarte, C.; Lopez, D.M.; Kepplinger, S. Towards a conceptual framework for the objective evaluation

of user experience. In Proceedings of the International Conference of Design, User Experience, and Usability, 2018;
PP. 546-559.

38. Kim, Y.W.; Yoon, S.H.; Hwangbo, H.; Ji, Y.G. Development of a user experience evaluation framework for
wearable devices. In Proceedings of the International Conference on Human Aspects of IT for the Aged Population,
2017; pp- 53-67.

39. Miki, H. User Experience and Other People: On User Experience Evaluation Framework for Human-
Centered Design. In Proceedings of the International Conference on Human-Computer Interaction, 2015; pp. 55-
59.

40. Hassenzahl, M.; Tractinsky, N. User experience-a research agenda. Behaviour & information technology
2006, 25, 91-97.

41. Roto, V. Web browsing on mobile phones: Characteristics of user experience; Helsinki University of
Technology: 2006.

42. IS0, I1.0.£.S. Ergonomics of human-system interaction - Part 210—. Human-centred design for interactive

systems (ISO/DIS Standard No. ISO 9241-210) 2010.



74 J INFORM SYSTEMS ENG, 10(22s)

43. Vermeeren, A.P.; Law, E.L.-C.; Roto, V.; Obrist, M.; Hoonhout, J.; Vaaninen-Vainio-Mattila, K. User
experience evaluation methods: current state and development needs. In Proceedings of the Proceedings of the 6th
Nordic Conference on Human-Computer Interaction: Extending Boundaries, 2010; pp. 521-530.

44. Law, E.L.-C. The measurability and predictability of user experience. In Proceedings of the Proceedings
of the 3rd ACM SIGCHI symposium on Engineering interactive computing systems, Pisa, Italy, 2011; pp. 1-10.

45. Roto, V.; Rantavuo, H.; Vaiananen-Vainio-Mattila, K. Evaluating user experience of early product
concepts. In Proceedings of the Proc. DPPI, 2009; pp. 199-208.

46. Hassenzahl, M. The interplay of beauty, goodness, and usability in interactive products. Human—
Computer Interaction 2004, 19, 319-349.

47. Mabhlke, S.; Thiiring, M. Studying antecedents of emotional experiences in interactive contexts. In
Proceedings of the Proceedings of the SIGCHI conference on Human factors in computing systems, 2007; pp. 915-
918.

48. Maia, C.L.B.; Furtado, E.S. A systematic review about user experience evaluation. In Proceedings of the
International Conference of Design, User Experience, and Usability, 2016; pp. 445-455.

49. Legris, P.; Ingham, J.; Collerette, P. Why do people use information technology? A critical review of the
technology acceptance model. Information & management 2003, 40, 191-204.

50. Alshawi, S.; Alalwany, H. E-government evaluation: Citizen's perspective in developing countries.
Information Technology for Development 2009, 15, 193-208.

51. Olsson, T. Concepts and subjective measures for evaluating user experience of mobile augmented reality
services. In Human factors in augmented reality environments; Springer: 2013; pp. 203-232.

52. Partala, T.; Saari, T. Understanding the most influential user experiences in successful and unsuccessful
technology adoptions. Computers in Human Behavior 2015, 53, 381-395.

53. Law, E.L.-C.; Van Schaik, P. Modelling user experience—An agenda for research and practice. Interacting
with computers 2010, 22, 313-322.

54. Hussain, J.; Ali Khan, W.; Hur, T.; Muhammad Bilal, H.S.; Bang, J.; Ul Hassan, A.; Afzal, M.; Lee, S. A
multimodal deep log-based user experience (UX) platform for UX evaluation. Sensors 2018, 18, 1622.

55. Inan Nur, A.; B. Santoso, H.; O. Hadi Putra, P. The Method and Metric of User Experience Evaluation: A
Systematic Literature Review. In Proceedings of the 2021 10th International Conference on Software and Computer
Applications, 2021; pp. 307-317.

56. Tullis, T.; Albert, B. Self-reported metrics. Measuring the user experience: collecting, analyzing, and
presenting usability metrics. 2nd ed. Boston (MA): Morgan Kaufmann 2013, 121-161.

57. Christensen, C.M.; Christensen, C.M. The innovator's dilemma: The revolutionary book that will change

the way you do business; HarperBusiness Essentials New York, NY: 2003.



575 J INFORM SYSTEMS ENG, 10(22s)

58. Kumaresh, S.; Ramachandran, B. Defect prevention based on 5 dimensions of defect origin. International

Journal of Software Engineering & Applications 2012, 3, 87.

59. Mashapa, J.; van Greunen, D. User experience evaluation metrics for usable accounting tools. In
Proceedings of the Proceedings of the 2010 Annual Research Conference of the South African Institute of Computer
Scientists and Information Technologists, 2010; pp. 170-181.

60. Osman, I.H.; Anouze, A.L.; Irani, Z.; Al-Ayoubi, B.; Lee, H.; Balci, A.; Medeni, T.D.; Weerakkody, V.
COBRA framework to evaluate e-government services: A citizen-centric perspective. Government information
quarterly 2014, 31, 243-256.

61. Delone, W.; McLean, E. Information Systems Success: The Quest for the Dependent Variable. Information
Systems Research 1992, 3, 60-95, doi:10.1287/isre.3.1.60.

62. Bailey, J.E.; Pearson, S.W. Development of a tool for measuring and analyzing computer user satisfaction.
Management science 1983, 29, 530-545.

63. Thong, J.Y.; Yap, C.-S. Information systems effectiveness: A user satisfaction approach. Information
Processing & Management 1996, 32, 601-610.

64. Negash, S.; Ryan, T.; Igbaria, M. Quality and effectiveness in web-based customer support systems.
Information & management 2003, 40, 757-768.

65. Gilbert, D.; Balestrini, P.; Littleboy, D. Barriers and benefits in the adoption of e-government.
International Journal of Public Sector Management 2004.

66. Kumar, R.; Sachan, A.; Mukherjee, A.; Kumar, R. Factors influencing e-government adoption in India: a
qualitative approach. Digital Policy, Regulation and Governance 2018.

67. Smith, M.L. Limitations to building institutional trustworthiness through e-government: a comparative
study of two e-services in Chile. Journal of Information Technology 2011, 26, 78-93.

68. Davis, F.D. Perceived usefulness, perceived ease of use, and user acceptance of information technology.
MIS quarterly 1989, 319-340.

69. Shareef, M.A.; Kumar, U.; Kumar, V.; Dwivedi, Y.K. Identifying critical factors for adoption of e-
government. Electronic Government, an International Journal 2009, 6, 70-96.

70. Albert, W.; Tullis, T. Measuring the user experience: collecting, analyzing, and presenting usability
metrics; Newnes: 2013.

71. Liu, W.; Cao, Y.; Proctor, R.W. How do app icon color and border shape influence visual search efficiency
and user experience? Evidence from an eye-tracking study. International Journal of Industrial Ergonomics 2021,
84, 103160.

72. Goémez-Lopez, P.; Simarro, F.M.; Bonal, M.T.L. Analysing the UX scope through its definitions. In

Proceedings of the Proceedings of the xx international conference on human computer interaction, 2019; pp. 1-4.



76 J INFORM SYSTEMS ENG, 10(22s)

73. Huang, Z.; Li, H. Research on UX Evaluation Model of Computer Input Devices (Keyboard and Mouse)

Based on AHP. In Proceedings of the IOP Conference Series: Materials Science and Engineering, 2019; p. 012005.
74. Tan, J. FOUUX: A Framework for Usability & User Experience. 2009.

75. Mlekus, L.; Bentler, D.; Paruzel, A.; Kato-Beiderwieden, A.-L.; Maier, G.W. How to raise technology
acceptance: user experience characteristics as technology-inherent determinants. Gruppe. Interaktion.
Organisation. Zeitschrift fiir Angewandte Organisationspsychologie (GIO) 2020, 51, 273-283.

76. Chen, T.; Guo, W.; Gao, X.; Liang, Z. Al-based self-service technology in public service delivery: User
experience and influencing factors. Government Information Quarterly 2021, 38, 101520.

77. Vickers, N.J. Animal communication: when i’'m calling you, will you answer too? Current biology 2017,
27, R713-R715.

78. Coursaris, C.K.; Van Osch, W. A Cognitive-Affective Model of Perceived User Satisfaction (CAMPUS): The
complementary effects and interdependence of usability and aesthetics in IS design. Information & Management
2016, 53, 252-264.

79. Ghane, S.; Fathian, M.; Gholamian, M.R. Full relationship among e-satisfaction, e-trust, e-service quality,
and e-loyalty: The case of Iran e-banking. Journal of Theoretical and Applied Information Technology 2011, 33,
1-6.

8o. Alawneh, A.; Al-Refai, H.; Batiha, K. Measuring user satisfaction from e-Government services: Lessons

from Jordan. Government Information Quarterly 2013, 30, 277—288, d0i:10.1016/j.giq.2013.03.001.

81. Bannister, F.; Connolly, R. Trust and transformational government: A proposed framework for research.

Government Information Quarterly 2011, 28, 137-147, doi:https://doi.org/10.1016/j.giq.2010.06.010.

82. Urciuoli, L.; Hintsa, J.; Ahokas, J. Drivers and barriers affecting usage of e-Customs — A global survey
with customs administrations using multivariate analysis techniques. Government Information Quarterly 2013,

30, 473-485, doi:https://doi.org/10.1016/j.giq.2013.06.001.

83. Rahman, H. Handbook of Research on E-Government Readiness for Information and Service Exchange:

Utilizing Progressive Information Communication Technologies; 2009; pp. 1-556.

84. Wu, M.-Y.; Chou, H.-P.; Weng, Y.-C.; Huang, Y.-H. TAM-2 based study of website user behavior-using

web 2.0 websites as an example. WSEAS Transactions on Business and Economics 2011, 4, 133-151.

85. Hupfer, M.E.; Detlor, B. Gender and web information seeking: A self-concept orientation model. Journal
of the American Society for Information Science and Technology 2006, 57, 1105-1115.

86. Aufderhaar, K.; Schrepp, M.; Thomaschewski, J. Do women and men perceive user experience differently?
IJIMAI 2019, 5, 63-67.

87. Taherdoost, H. Decision making using the analytic hierarchy process (AHP); A step by step approach.

International Journal of Economics and Management Systems 2017, 2.


https://doi.org/10.1016/j.giq.2010.06.010
https://doi.org/10.1016/j.giq.2013.06.001

77 J INFORM SYSTEMS ENG, 10(22s)

88. Saaty, T.L.; Vargas, L.G. Prediction, projection and forecasting: applications of the analytic hierarchy

process in economics, finance, politics, games and sports; Springer: 1991.

89. Velmurugan, R.; Selvamuthukumar, S.; Manavalan, R. Multi criteria decision making to select the suitable
method for the preparation of nanoparticles using an analytical hierarchy process. Die Pharmazie-An

International Journal of Pharmaceutical Sciences 2011, 66, 836-842.

90. Dantas, R.; Barbalho, S.C.M. The effect of islands of improvement on the maturity models for industry
4.0: the implementation of an inventory management system in a beverage factory. Brazilian Journal of
Operations & Production Management 2021, 18, 1-17.

91. Thomas, D.R. A general inductive approach for qualitative data analysis. 2003.

92. Thomas, D.R. A general inductive approach for analyzing qualitative evaluation data. American journal

of evaluation 2006, 27, 237-246.

93. Denzin, N.K. Critical qualitative inquiry. Qualitative inquiry 2017, 23, 8-16.

94. Golafshani, N. Understanding reliability and validity in qualitative research. The qualitative report 2003,
8, 597-607.

95. Dida, S.; Hafiar, H.; Kadiyono, A.L.; Lukman, S. Gender, education, and digital generations as

determinants of attitudes toward health information for health workers in West Java, Indonesia. Heliyon 2021, 7,

€05916.

96. Sivaji, A.; Abdollah, N.; Tzuaan, S.S.; Khean, C.N.; Nor, Z.M.; Rasidi, S.H.; Wai, Y.S. Measuring public
value UX-based on ISO/IEC 25010 quality attributes: Case study on e-Government website. In Proceedings of the
2014 3rd International Conference on User Science and Engineering (i-USEr), 2014; pp. 56-61.

97. Norman, D. Emotional design: Why we love (or hate) everyday things; Basic books: 2007.

98. Venkatesh, V.; Morris, M.G.; Davis, G.B.; Davis, F.D. User acceptance of information technology: Toward

a unified view. MIS quarterly 2003, 425-478.



