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Abstract 

Indonesia's digital government transformation has increased efficiency and transparency. However, usability issues 

continue to hinder the effectiveness of e-government services. These challenges highlight the need for appropriate 

usability evaluation methods to inform evidence-based UI/UX design improvements. This study conducted a 

systematic literature review following the PRISMA 2020 guidelines. The review examined usability evaluation 

methods applied to e-government applications and analysed how the identified usability issues translate into UI/UX 

design recommendations. Articles were selected based on defined inclusion and exclusion criteria, focusing on 

empirical studies published between 2020 and 2025. A total of 22 studies were included in the final synthesis. The 

findings demonstrate a strong reliance on a multi-method usability evaluation approach, specifically a combination 

of System Usability Scale (SUS), User Experience Questionnaire (UEQ), with usability testing, think-aloud, heuristic 

evaluation, and eye tracking. Common usability issues include unclear visual hierarchies, complex navigation 

structures, inadequate feedback mechanisms, and high cognitive load. These issues were systematically synthesized 

based on usability goals, providing structured insights into recurring design improvement patterns. This study 

provides an analytical synthesis connecting usability evaluation issues across multiple methods with UI/UX design 

recommendations, extending previous studies that primarily focused on method identification. The findings offer 

evidence-based guidance for designers and policymakers to improve the usability of e-government services. 

However, the study has limitations due to its geographic concentration. Future research is needed to evaluate internal 

government applications and conduct longitudinal studies assessing the impact of UI/UX improvements on the 

adoption of public services. 
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1. INTRODUCTION 

The rapid transformation toward a digital government in Indonesia has improved public sector 

governance by increasing efficiency, transparency, and citizen participation [1]. According to the UN 

Government Knowledge Base (2024), Figure 1 shows that Indonesia scored 0.8035 on the Online 

Service Index (OSI), exceeding the global average of 0.5754 across 193 countries and placing Indonesia 

53rd worldwide. The OSI is a key metric for evaluating how governments use digital technologies to 

strengthen public administration and civic engagement [2]. This achievement aligns with national data 

from the Ministry of Communication and Digital Affairs, which reported that various ministries and 

government agencies at both the central and regional levels operate approximately 27,400 applications 

[3]. While this progress reflects a strong institutional commitment to digitalization, aspects of user 

experience (UX), such as ease of use, interface usefulness, and user-friendly design, have often received 

less attention than functional service performance in Indonesia’s e-government initiatives [4]. 
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Figure 1. Indonesia Online Service Index. Source: UN E-Government Development Index [2] 

 

Indonesia's regulatory foundation for digital governance is established through Presidential 

Regulation No. 95 of 2018 on the Electronic Government System/Sistem Pemerintahan Berbasis 

Elektronik (SPBE), which requires annual evaluations and audits of administrative and public service 

applications owned by national and local government institutions [5]. These audits aim to assess critical 

dimensions of digital governance, such as management practices, functionality, ICT performance, and 

overall technical quality [6].  

The quality of e-government services directly affects citizen satisfaction [7]. Beyond technical 

performance, usability plays a decisive role in shaping public acceptance of e-government [8]. Previous 

study on Indonesia’s digital health service revealed that, although the system's core functionalities were 

operational, its overall usability was relatively low, and its user experience scores were below average 

[9]. Similarly, other study identified several usability issues in the Government Financial Management 

Information System, including excessive data entry requirements, unclear user guidance, complex 

navigation, and accessibility barriers that hamper efficiency and user comfort [10]. Issues such as 

complex navigation [9]–[11], low learnability [12]–[15], and poor user feedback continue to reduce 

efficiency, user satisfaction, and system adoption [16]–[19]. These findings indicate that poor usability 

continues to hinder the effectiveness of e-government implementation in Indonesia [22]. Therefore, 

government information systems require not only identifying usability problems but also translating 

evaluation results into actionable design improvements [23]. This underscores the need for systematic 

investigation of usability evaluation methods applied specifically to government applications involving 

multiple stakeholders, diverse user groups, and high ethical and privacy considerations to derive UI/UX 

design recommendations that can enhance usability and citizen satisfaction [4].  

Previous systematic literature reviews have focused primarily on identifying usability evaluation 

methods in general contexts, such as mobile applications [24], [25], university websites [26], and generic 

e-government services [27] with limited attention to how usability evaluation results are systematically 

translated into UI/UX design recommendations for system redesign and improvement. Consequently, 

there is a lack of structured, evidence-based syntheses connecting usability issues with design 

improvement strategies. This study aims to address this gap by conducting a systematic literature review 

(SLR) following the PRISMA 2020 guideline. The study synthesizes recurring usability issues and the 

corresponding UI/UX design recommendations categorized into usability goals. This contributes to the 

theoretical development of e-government systems design. Practically, the findings provide evidence-

based guidance for government institutions and application developers to improve the usability of public 

digital services. Accordingly, this study aims to achieve the following research objectives: 

1) Identify recent research trends in usability evaluation for e-government application. 

2) Classify the usability evaluation methods applied in e-government application. 

3) Analyse how usability evaluation findings are systematically translated into UI/UX design 

recommendations to improve e-government application. 
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2. METHOD 

The study was conducted in 3 stages: planning, conducting, and reporting as seen in Figure 2. This 

research adopted an SLR methodology following the Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) 2020 [28]. PRISMA provides an updated and structured guideline to 

ensure that all recommended information is captured [29], [30]. 

 

 
Figure 2. Research Flow 

2.1. Planning  

The planning phase is conducted to identify the need for an SLR and to define a review protocol. 

The purpose of this SLR is to identify the usability evaluation techniques applied in e-government 

applications, identify any issues found, and highlight improvement. Therefore, this SLR should gather 

the various usability evaluation techniques applied to e-government applications, identify issues that 

could guide UI/UX improvement, and convert these results into recommendations for e-government 

application development that are supported by evidence. The research questions (RQ) were formulated 

using the PICOC framework, which represents Population, Intervention, Comparison, Outcome, and 

Context [31]. Table 1 provides a summary of the PICOC elements used in this study. 

 

Table 1. PICOC Framework 

Element Explanation 

(P) E-government applications or public information systems. 

(I) Usability evaluations conducted using various evaluation methods, 

with the resulting UI/UX design recommendations 

(C) N/A 

(O) Identification of usability evaluation methods applied in government 

applications, lists of usability issues and UI/UX design improvement 

recommendations aimed at enhancing usability. 

(C) Government institutions or public sector. 

 

Based on the PICOC framework, the final RQs were developed and summarized in  

Table 2. This structured approach provides a clear justification for finding relevant studies and 

setting suitable search parameters.  

 

Table 2. Research Questions 

Research Questions Rationale 

RQ1: What are the recent 

publication trends and application 

contexts of usability evaluation in 

e-government?? 

To analyze current developments in usability 

evaluation research within the context of e-

government and provide an overview of how 

the field has evolved over time. 

RQ2: What usability evaluation 

methods have been applied in e-

government testing? 

To identify and classify the usability 

evaluation methods implemented in e-

government applications. 

RQ3: How do usability evaluation 

results inform UI/UX design 

To examine how findings from usability 

evaluations are translated into actionable 
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Research Questions Rationale 

recommendations for improving e-

government applications? 

UI/UX design recommendations to improve 

usability goals. 

2.2. Conducting  

As seen in Figure 3, conducting involves research identification, screening, and included phases. 

The author carried out a thorough literature search in five scientific databases—Scopus, ScienceDirect, 

IEEE Xplore, Taylor & Francis, and ProQuest—chosen for their extensive academic coverage to find 

the research. The following Boolean keywords were used in the database searches: ("usability") AND 

("evaluation" OR "testing") AND ("method" OR "technique") AND ("e-government" OR "digital 

government" OR "public services"). This keyword looks for specific titles, keywords, or abstracts of 

earlier research that has been stored in databases. Mendeley, a reference management program, was then 

used to store the findings of the literature search. To choose pertinent literature, specific inclusion and 

exclusion criteria were developed. The results of the chosen publications were then collected, evaluated, 

and interpreted using methodical techniques. 

 

 
Figure 3. PRISMA Flowchart of Systematic Review Process 

2.2.1. Identification 

Five scholarly databases yielded a total of 1,571 articles. During the identification phase, five 

duplicate records were eliminated. To guarantee that the studies are current with the most recent usability 

evaluation techniques and research in the field of human-computer interaction, the inclusion and 

exclusion criteria were then applied, limiting the selection to English articles published between 2020 

and 2025. 850 articles excluded from further review.  

2.2.2. Screening 

The second phase involved screening the titles and abstracts conducted by one reviewer to assess 

the relevance the studies were to usability evaluation techniques and design guidelines for e-government 

applications. Articles that did not meet these criteria were excluded, reducing the number of studies 

from 721 to 133, which were retained for full-text screening. In order to reduce selection bias and make 

https://jutif.if.unsoed.ac.id/
https://doi.org/10.52436/1.jutif.2026.7.4.5587


Jurnal Teknik Informatika (JUTIF)  Vol. 7, No. 4, August 2026, Page. 3641-3660 
P-ISSN: 2723-3863  https://jutif.if.unsoed.ac.id                                       

E-ISSN: 2723-3871  DOI: https://doi.org/10.52436/1.jutif.2026.7.4.5587 

 

 

3645 

sure that the remaining articles clearly reported the used usability evaluation methods, identified 

usability issues, and corresponding UI/UX design improvement recommendations, the full-text 

screening was then confirmed by another reviewer. At this point, 98 studies were eliminated because 

there was not enough methodological or empirical data to support synthesis, and five articles were not 

available in full text. The final stage consisted of a quality assessment of 30 eligible studies, conducted 

using the six evaluation criteria presented in Table 3.  

 

Table 3. Quality Criteria 

Checklist Checklist Statement 

QC1 Are the problems and solutions clearly stated? 

QC2 Are the research objectives clearly stated? 

QC3 Are the usability evaluation methods and stages implemented? 

QC4 Are there user interface and user experience design 

recommendations from the usability evaluation? 

QC5 Are the research results clearly described? 

QC6 Does the article’s conclusion answer the research question? 

 

According to the standards used in earlier research, an item was rated 1.00 if it was fully 

addressed, 0.50 if it was partially addressed, and 0.00 if it was barely or not addressed [34]. The overall 

score was divided into three categories: low quality (<4.50), moderate quality (4.50–5.49), and high 

quality (≥5.50). At ≥4.50. The inclusion threshold was set at ≥4.50, equivalent to approximately 75% 

compliance with the quality criteria. This made sure that the final synthesis contained only sufficiently 

high-quality studies.    

2.2.3. Included 

Finally, twenty-two studies met the inclusion criteria and were retained for the final synthesis. A 

qualitative analytical approach was used to synthesize the data, which included details about the title, 

year of publication, authors, country of origin, contextual case studies, usability evaluation techniques 

used for e-government applications, identified usability problems, and suggested design 

recommendations. To find usability problems and enhance the design, open coding was used. These 

codes were then categorized into higher-level groups in accordance with predetermined usability 

objectives, including effectiveness, efficiency, learnability, security, utility, memorability, and 

satisfaction [32]. This categorization enabled a structured synthesis of how usability evaluation findings 

led to application design recommendations in the e-government context. The final synthesis was 

conducted by integrating the coded findings to identify dominant patterns and information relevant to 

the research questions. 

2.3. Reporting  

To address each research question based on the extracted data, the results of this SLR were 

synthesized by systematically summarizing the included studies. Key methodological aspects of the 

SLR were identified and reported according to the PRISMA Checklist [28], [33] to ensure a structured 

and transparent presentation of the review results. 

3. RESULT 

In this section, the authors will discuss the three research questions and offer suggestions for 

additional study based on the novelty of the research context and the necessity of investigating topics 

not yet covered in the reviewed literature. 
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3.1. Publication trends and research contexts 

The authors obtained the literature data using the PRISMA procedure. A visualization of the data 

extracted from the twenty-two final papers is presented below. 

 
Figure 4. Distribution of Articles by Year of Publication 

 

Although there has been a general upward trend in recent years, publication trends exhibit a 

variable pattern. Figure 4 shows usability evaluation for e-government is gaining attention in research 

after 2022. The fact that 41% of the included studies were released between 2023 and 2024, suggesting 

heightened attention to usability issues during the acceleration of digital public services. However, there 

is a slight decrease in the provisional data for 2025, which could be further increased given that the studies 

were conducted before the end of the year. 

 

 
Figure 5. Count of Papers by Country of Origin 

 

Based on the data extraction results, Figure 5 display the number of papers by country of origin 

and found that 12 out of 22 studies (54.5%) of the research articles were conducted in Indonesia. This 

dominance is primarily influenced by Indonesian national policies encouraging digital government 

transformation through the implementation of SPBE and Smart Cities. These policies require the 

evaluation of the convenience and ease of use of public service applications [12]. Furthermore, many 

government applications are developed without considering user experience, thus necessitating research 

to identify and address usability issues [16], [20]. Meanwhile, several other countries have also made 

significant contributions. Namely, China has three publications focusing on the implementation of 

usability evaluation of national e-Government portals [34], [35] and public service system [36]. Saudi 

Arabia has conducted two studies that highlight usability of government website [37] and gender equality 

issues when using government portals [37], [38]. There is one study each from Malaysia [39], Jordan 

[40], Botswana [41], Poland [42], and Sweden [43]. This geographic concentration reflects strong digital 

government initiatives but may limit the direct transferability of findings to different institutional 

contexts.  
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Figure 6. Type of application evaluated 

Figure 6 shows that e-government usability research predominantly focuses on public service 

applications, with 19 studies (86%) falling into this category. These studies cover a wide range of major 

service sectors. The most widely researched sector is national general government services, which include 

evaluations of e-government portals and online services  [23]–[25], [28], [29], [32]. Next, the smart city 

sector evaluates mobile [12] and web-based smart city service applications [34]. The public transportation 

sector is also a significant focus, particularly on travel information applications and service integration 

of train [44] and bus rapid transit [19]. In other sectors, several studies have examined more specific 

areas, such as public information through local government portals [13], security through emergency 

service portals [15], population and immigration through passport service applications [14], and 

healthcare through hospital queuing systems [20]. Furthermore, the employment sector is also covered 

by research, which focuses on national job-seeking portals [38], regional tourism [11], public service 

complaints [16], and mobile training for civil servant human resource development [39]. In the social 

sector, an assessment of an elderly-focused housing service website is also included [43]. This sectoral 

diversity shows that usability research in the context of digital government primarily focuses on 

community-oriented public services. 

In addition to public services, three studies (14%) assessed applications used in internal 

government administration in addition to public services. Village government administration systems, 

which concentrate on managing population services and data at the village level [17], archiving financial 

systems through electronic invoicing applications [42], and educational administration systems through 

internal academic applications [18]. Unlike public service applications, administrative applications 

prioritize the needs of internal organizational users and workflow efficiency, in contrast to public service 

applications. Although internal administrative systems have gotten relatively little attention, this 

distribution shows that e-government usability research is primarily focused on applications that are 

directly used by the public, creating opportunities for additional study. 

3.2. Usability evaluation methods applied in e-government  

This section summarizes the methods and instruments used in the usability evaluations of the 

reviewed articles, as shown in Figure 7. 
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Figure 7. Usability evaluation methods applied in e-government testing 

3.2.1. System Usability Scale (SUS) 

The System Usability Scale (SUS) emerged as the most widely adopted quantitative instrument 

in the reviewed studies with a dominance of 45% [20], [22], [29]–[34], [37], [40]. SUS is positioned as 

a trustworthy tool for gathering subjective impressions following system interaction because of its 

effectiveness, interpretability, and wide applicability to represent user satisfaction levels [44]. Another 

claims that SUS is simple to comprehend for both individuals and groups across a range of disciplines. 

[18], indicating its suitability for diverse user populations. Further, SUS survey is quick and 

straightforward, provides a single score that is easily understood by project managers and programmers, 

and is affordable compared to other methods [19]. SUS is typically administered after the respondent 

had the opportunity to use a system before the discussion process was carried out [44]. 

3.2.2. Usability testing (UT) 

Usability testing (UT) has emerged as the most widely used qualitative method in 27% of the 

reviewed studies. UT can generate both quantitative data (e.g., task success rates, completion times, or 

error rates) and qualitative data (e.g., user barriers and interaction patterns during testing) [12], [15], [17], 

[20], [36], [44]. UT is consistently positioned as a core method referring to evaluating a system by testing 

it with representative users performing realistic tasks [44]. This method is used because it allows direct 

observation of user interaction and reveals problems that cannot be captured through questionnaires alone 

[44].  

3.2.3. User Experience Questionnaire (UEQ) 

The User Experience Questionnaire (UEQ) also appears in reviewed studies [35], [36], [38]–[40]. 

UEQ is a framework that can assist researchers in processing survey data with an easy, valid, and reliable 

application [17]. Motivation behind adopting UEQ because this test has several benchmarks that represent 

user needs, allowing developers to find out quickly and efficiently how the user experience of the website 

is being developed, both functional and affective dimensions of user experience [17]. UEQ worked well 

in terms of attractiveness, perspicuity, efficiency, dependability, stimulation, and novelty, thereby 

supporting its selection for evaluating a government web portal, and identifying areas for UI/UX 

improvement [11]. 

3.2.4. Think-Aloud (TA) 

Conversely, five studies used think aloud as qualitative evaluation methods [11], [16], [19], [40], 

[42]. Think-aloud is one of the most effective usability evaluation methods [19], presented as a technique 

designed to verbally express participants’ experiences, thoughts, actions, and feelings when performing 

an evaluation task without interrupting it [16], [19]. It helps detect usability issues and evaluate 

improvements because it provides direct insight into users’ thoughts and cognitive processes [19]. 
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Another study also introduces the Retrospective Think Aloud procedure which clarified as one in which 

participants complete tasks silently and then verbalize their thoughts while watching a video replay of 

their performance [16].  

3.2.5. Heuristic Evaluations (HE) 

Heuristic evaluations allow researchers to identify usability issues through behavioral observation 

and expert analysis of the interface [24]–[26], [29], [40]. The expert inspection method assesses interfaces 

based on design principles [18], [38], [41]. Heuristic evaluation is used as part of the assessment 

procedure to identify interface problems before conducting other complementary tests [18], [36]. 

Especially in assessing navigation, page structure, and the effectiveness of interaction elements [37]. This 

method complements other methods as a triangulation approach to improve the accuracy of problem 

detection [36], [37]. 

3.2.6. Eye-tracking (ET) 

Furthermore, several studies utilized eye-tracking as a form of automated usability evaluation 

[22]–[24],[30]. Across the reviewed studies, eye-tracking is consistently presented as an objective method 

for capturing users’ visual attention and interaction patterns, evaluate the user's first attention of the page 

to determine whether the page conforms to the user's attention habits [34] and functions by using an eye-

tracker to test the interface based on the effect of eye movement on interface vision [35]. Eye-tracking 

has become a core tool in usability experiments because it makes evaluation more objective and accurate 

than manual observation [36], revealing whether the layout meets users’ viewing expectations [34].  

3.2.7. Interview (Int) 

User Interviews are consistently used as a qualitative technique to gather users’ perspectives and 

experiences in using the prototype [14]. It is part of usability process aimed at evaluating the experience 

of performing a set of tasks in the web service [43]. This method is rooted in their value for capturing 

qualitative insights beyond observable behavior [41], obtaining users’ feedback regarding problems 

encountered during the evaluation [44]. In the context of e-government, interviews were used because 

they allowed the researchers to validate usability issues and to understand users’ expectations [14]. 

3.2.8. Usefulness, Satisfaction, and Ease of Use (USE) Questionnaire 

The reviewed studies also applied additional usability evaluation instruments, notably the 

Usefulness, Satisfaction, and Ease of Use (USE) Questionnaire  [12], [39], which generate numerical 

scores to measure user perceptions of ease of use and the quality of the interaction experience. USE 

utilizes experience-oriented metrics within redesigned interaction flows [12].  

3.2.9. Single Ease Questionnaire (SEQ) 

Single Ease Questionnaire (SEQ) also generate numerical scores to measure user perceptions of 

ease of use. SEQ is a questionnaire used to assess the user's level of difficulty in completing a task, where 

the value range for 1–7 with a value of 1 meaning very difficult and 7 meaning very easy [14]. SEQ is 

administered after each task so that users must assess the level of ease in completing these tasks [14]. 

3.3. Synthesis of usability issues and UI/UX design improvements 

Table 4 presents the core synthesis contributions of this study by systematically linking recurring 

usability issues with appropriate UI/UX design improvement based on usability goals. [45]. Thus, it also 

highlights how design improvement contributes to the fulfillment of these usability goals. 

 

Table 4. Usability Issue and Design Recommendations 
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Goals Issue Improvement 

Effectiveness Many users fail to find important 

information because the page layout and 

visual hierarchy fail to direct attention 

[34]. Lack attention to the placement of 

key features [15]. Features are difficult to 

find because menu buttons are too small 

[19]. They even think features aren't 

available [14]. They must zoom in [44]. 

Fail to complete tasks because action 

buttons aren't visible [43]. 

Rearranging the page structure based on 

heatmap to determine the ideal position of 

important elements [34]. Layout redesign 

can be done based on salience & visual 

hierarchy, by moving the main button to 

the central area with contrasting colors 

[15], [19], or creating an interface with 

tab navigation to highlight the main 

features on the homepage [14]. And 

increasing the color contrast to make the 

visual hierarchy clearer [34]. 

Complex navigation, unstructured menu 

categories, make it difficult for users to 

find information [11], [13], [40]. 

Widespread distribution of user views 

without focusing on the main content 

[34]. 

Simplifying the menu into main 

categories [11], [12], [13]. Arranged by 

frequency of use [40]. 

Efficiency The process is too complicated, with 

forms containing repeated data [14]. Long 

form layouts and unclear action buttons 

lead to longer time to complete tasks [38], 

[16], [39], and there is no auto-save [17]. 

The form is broken down into several 

steps (progressive disclosure) with the 

addition of clear visual progress 

indicators [16], [20], [38], [39]. Addition 

of an auto-save feature every 30 seconds 

[17]. 

Important menus and links are placed in 

areas with low attention intensity [34]. 

Users need more than 5 seconds to find 

the intended button, because the color and 

position are not prominent [42]. It takes 

more than a minute to find the 

information that user’s looking for [19] 

Vertical navigation was replaced with a 

layered horizontal one to shorten viewing 

distance and search time [34]. Interface 

redesign focused on the user's main flow 

[19]. Or emphasizing visual hierarchy 

with high contrast colored primary action 

buttons in consistent positions [42]. Even 

creating a Sticky menu to keep navigation 

visible on every page [43]. 

Small, low-contrast text requires users to 

zoom in to read the content [36], [43] 

Font size should be increased to a 

minimum of 14 to 16 pt and color 

combinations improved for readability 

[36], [43], or 12 pt for mobile applications 

[40] 

Safety Fast session timeouts cause data to be lost 

before it can be saved [41]. 

Extended session expiration times and 

added auto-save  feature [41]. 

Mis clicks were caused by small, low-

contrast navigation [34], and buttons that 

were too close together [17]. 

The main buttons were enlarged and 

placed in areas with the highest viewing 

frequency [34]. Spacing between 

elements was increased [17]. 

Utility The search feature is ineffective, forcing 

users to manually scroll through the 

service list [37], [41]. 

Improving system responsiveness would 

help reduce user frustration and speed up 

access to services [41]. 

Learnability Users often experience search loops due 

to deep menu structures and 

unrepresentative icon labels [36]. Menu 

labels are misaligned with functions [40]. 

The main page is too dense with large 

Reorganize the menu hierarchy to a 

maximum of three levels with simple 

naming and position frequently accessed 

elements in the primary visual zone [36]. 

Image sizes are compressed, and the text-
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Goals Issue Improvement 

images [11]. Difficulty navigating 

between pages also occurs due to overly 

formal and text-heavy designs [41]. 

Inconsistent layouts between components 

make it difficult for users to understand 

feature locations [21]. 

to-image ratio is balanced to improve 

readability [11]. Layouts are standardized 

using a responsive design grid for cross-

device consistency [21]. 

The system is unfriendly to new users due 

to the lack of a first-step guide [17]. Users 

are confused due to the lack of an 

interactive guide explaining the steps 

[14], [15], and the lack of onboarding 

features [12]. 

The interactive guide takes the form of 

tooltips to assist new users [17]. The 

guide is in the form of an onboarding 

tutorial introduction feature at the 

beginning of use [12]. The addition of 

contextual help in the form in each input 

field [14]. 

Some menus have similar icons and 

structures, making it difficult for users to 

distinguish their functions [18]. 

Navigation icons are inconsistent [13], 

and have a high fixation duration due to 

similar styles, making it difficult for users 

to distinguish functions [16], [35]. 

Icons are designed with visual standards 

[40]. This is done to reduce cognitive load 

[41]. Each icon category is designed 

consistently, given a unique color & text 

labels are placed right below the icon 

[16], [18], [35] 

The interface does not support local 

languages, making instructions difficult 

to understand [41]. Complex 

administrative and technical terminology 

causes confusion for general users [21], 

[43] 

The interface language is developed into 

two main local languages [41]. Technical 

terminology is simplified into common, 

everyday terms [21], [42], [43] 

Memorability Cognitive load increases when users 

navigate between inconsistent main and 

submenus [36]. Link colors do not 

differentiate between visited statuses 

[11]. 

Using breadcrumb trails to reduce 

navigation load and aid user orientation 

[36]. Each link is assigned an active color 

indicator to clarify the user's position 

[11]. 

Satisfaction The website is too text-heavy and visually 

unappealing [13]. The small text size is 

not user-friendly [20], cause visual 

fatigue due to the density of the text [42]. 

Implementing minimalist layout 

principles by removing irrelevant 

elements [13], increasing the text size 

[20], and rearranging the layout using a 

responsive grid system to reduce visual 

fatigue [42]. 

Some navigation elements do not provide 

visual feedback, causing confusion and 

repetition of actions [38]. There is no 

progress indicator [40]. Users often fail to 

complete the process, thinking the page is 

not responding when in fact the process is 

running [18], [20], [21]. This led to 

frustration, especially when transactions 

failed [19]. Or repeated errors input due 

to the lack of real-time feedback [42]. 

The system was strengthened with a 

loading indicator [40], the addition of a 

confirmation page and progress indicator 

[20], and toast messages [19]. Visual 

indicators (loading bars and confirmation 

dialogs) are designed to increase feedback 

visibility [21]. And are provided for each 

action [18]. Vibration feedback and 

automated voice messages are also 

recommended to ensure reports are sent 

[15]. 

 

Table 5 elaborates on this analysis by explicitly mapping usability evaluation methods to usability 

goals, identifying usability issues, and resulting design recommendations. This mapping offers a thorough 
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understanding of how various evaluation methods offer unique but complementary insights for UI/UX 

enhancement in e-government applications. 

 

Table 5. Method–Goal–Issue–Recommendation Mapping 

Methods Goals Issues UI/UX Recommendations 

System Usability 

Scale (SUS) 

Satisfaction Insufficient system 

feedback [21] 

Provide clear visual feedback (e.g., 

loading indicators and confirmation 

dialogs) [21] 

Learnability Similar icons and 

non-distinct visual 

elements [42] 

Use distinct icons with labels and 

consistent visual styles [42] 

Poor visual 

hierarchy and layout 

consistency [16], 

[21] 

Apply standardized and responsive 

layout design [16], [21] 

Complex 

terminology [21] 

Simplify technical terms into commonly 

used language [21] 

Usability Testing 

(UT) 

Effectiveness Low visibility of 

action button [15] 

Redesign layout based on visual salience 

and hierarchy by placing primary buttons 

centrally with high-contrast colors [15] 

Efficiency Long task flow [17] Split forms into multiple tabs with 

automatic saving at regular intervals [17] 

Safety Accidental actions 

due to poor spacing 

or contrast [17] 

Increase spacing between interactive 

elements to reduce error risk [17] 

Learnability Lack of onboarding 

and interactive 

guidance [12], [15], 

[17] 

Provide interactive tooltips, onboarding 

tutorials, and contextual help icons [12], 

[17] 

Satisfaction Poor readability and 

visual accessibility 

[20] 

Increase text size and improve 

typography for accessibility [20] 

User Experience 

Questionnaire 

(UEQ) 

Effectiveness Unstructured or deep 

navigation [13], [40] 

Organize menu hierarchy based on usage 

frequency [40] 

Efficiency Short session 

timeout and lack of 

auto-save  [17] 

Split forms into tabs with auto-save every 

30 seconds [17] 

Safety Accidental actions 

due to poor spacing 

or contrast [17] 

Increase spacing between interactive 

elements [17] 

Learnability Image density [11] Compress images and balance text–

image ratio to improve readability [11] 

Lack of onboarding 

and interactive 

guidance [17] 

Provide interactive tooltips for step-by-

step guidance [17] 

Similar icons and 

non-distinct visual 

elements [18] 

Use distinct icon colors and text labels for 

each category [18] 
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Methods Goals Issues UI/UX Recommendations 

Memorability Indistinguishable 

visited link states 

[11] 

Use active color indicators for visited 

links [11] 

Satisfaction Text density [13] Apply minimalist layout by removing 

non-essential elements [13] 

Think-Aloud 

(TA) 

Effectiveness Feature invisibility 

[19] 

Increase color contrast to clarify visual 

hierarchy [19] 

Unstructured or deep 

navigation [11], [40] 

Simplify menus into primary categories 

based on usage frequency [11], [40] 

Efficiency Low visibility of 

action button [19], 

[42] 

Emphasize primary actions using 

contrasting colors and consistent 

positioning [42] 

Long task flow [16] Apply progressive disclosure with clear 

progress indicators [16] 

Learnability Complex 

terminology [40] 

Align labels with functions and user 

terminology [40] 

Image density [11] Compress images and balance text–

image ratio [11] 

Memorability Indistinguishable 

link states [11] 

Use distinct colors to indicate visited 

links [11] 

Satisfaction Text density [42] Redesign layout using responsive grid 

systems [42] 

Insufficient system 

feedback [40] 

Add progress indicators [40], and provide 

toast messages for error and status 

feedback [19] 

Heuristic 

Evaluation (HE) 

Efficiency Long task flow [38] Apply progressive disclosure with clear 

progress indicators [38] 

Poor readability and 

visual accessibility 

[36] 

Increase font size (14–16 pt) and improve 

color contrast for readability [36] 

Safety Short session 

timeout and lack of 

auto-save  [41] 

Extend session timeout and enable auto-

save  [41] 

Utility Ineffective search 

functionality [37], 

[41] 

Improve system responsiveness to speed 

up service access [41] 

Learnability Similar icons and 

non-distinct visual 

elements [36] 

Redesign menu hierarchy with simplified 

labels and primary visual zones [36] 

Excessive text [36] Simplify textual content and reinforce 

with icons to reduce cognitive load [36] 

Similar icons and 

non-distinct visual 

elements [18] 

Design consistent icon categories with 

distinct colors [18] 

Memorability Unstructured or deep 

navigation [36] 

Use trail indicators and consistent 

navigation background to support user 

orientation [36] 
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Methods Goals Issues UI/UX Recommendations 

Satisfaction Insufficient system 

feedback [38] 

Add visual feedback such as loading bars 

and confirmation dialogs [38] 

Eye-tracking (ET) Effectiveness 

 

Poor visual 

hierarchy and layout 

consistency [34] 

Redesign page structure using heatmap 

insights to place key elements in optimal 

positions, reorganize content layout to 

guide attention toward primary visual 

zones, and replace vertical navigation 

with layered horizontal navigation to 

shorten gaze distance and search time 

[34] 

Safety Accidental actions 

due to poor spacing 

or contrast [34] 

Enlarge primary buttons and place them 

in high-fixation areas [34] 

Learnability Unstructured or deep 

navigation [36] 

Redesign menu hierarchy with simplified 

labels and primary visual zones [36] 

Memorability High cognitive load 

[36] 

Use breadcrumb trails to reduce 

navigation load and support user 

orientation [36] 

Interview (Int) Effectiveness 

 

Feature invisibility 

[14], [44] 

Introduce tab-based navigation to 

highlight primary features on the 

homepage [14], and increase visual 

contrast to improve visual hierarchy [34] 

Low visibility of 

action button [43] 

Enhance visual salience of primary 

actions using contrast and prominence 

[43] 

Efficiency Repetitive data entry 

[14] 

Split forms into multiple steps using 

progressive disclosure [14] 

Poor readability and 

visual accessibility 

[43] 

Increase font size (14–16 pt) and improve 

color contrast; use 12 pt for mobile 

interfaces [36], [43] 

Safety Short session 

timeout and lack of 

auto-save  [41] 

Extend session timeout and enable 

automatic saving [41] 

Utility Ineffective search 

functionality [41] 

Improve system responsiveness to reduce 

frustration and accelerate service access 

[41] 

Learnability 

 

Unstructured or deep 

navigation [41] 

Apply service journey redesign with 

need-based menu categorization [41] 

Lack of onboarding 

and interactive 

guidance [14] 

Add contextual help icons on each input 

field [14] 

Complex 

terminology [41] 

Implement bilingual interface using 

primary local languages [41] 

Usefulness, 

Satisfaction, and 

Ease of Use 

(USE) 

Questionnaire 

Efficiency Long task flow [39] Split forms into multiple steps 

(progressive disclosure) with clear 

progress indicators [39] 

Learnability Lack of onboarding 

and interactive 

guidance [12] 

Provide onboarding tutorials at the initial 

stage of system use [12] 
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Single Ease 

Questionnaire 

(SEQ) 

Effectiveness Low visibility of 

action button [19] 

Move primary action buttons to central 

areas and apply high-contrast colors [19] 

Efficiency Repetitive data entry 

[14] 

Split forms into multiple steps using 

progressive disclosure [14] 

Learnability Lack of onboarding 

and interactive 

guidance [14], [15] 

Add contextual help icons on each input 

field [14] 

4. DISCUSSIONS 

Previous systematic literature reviews have examined usability evaluation methods in e-

government. However, however, have mostly concentrated on choosing and outlining evaluation 

methods [24]–[27], [46]. These observations are supported by the study's findings, especially with 

regard to the extensive use of quantitative tools like the SUS and the UEQ in conjunction with qualitative 

techniques. Additionally, by clearly connecting the usability evaluation techniques used, the usability 

problems found, and UI/UX design recommendations—an analytical dimension that has not received 

enough attention—this review expands on earlier SLRs. Usability goals are created by classifying the 

identified usability issues.  Both quantitative and qualitative approaches consistently reveal problems 

with insufficient system feedback [19], [20], [38], [40], poor visual hierarchy [21], [34], unstructured 

navigation [36], [40], [41], inefficient task flows [16], [17], [38], [39], and limited user guidance [12], 

[14], [15], [17]. The convergence of these issues suggests that usability problems in e-government 

systems stem from fundamental design and interaction flaws rather than limitations of specific 

evaluation methods or application domains. 

4.1. Multi-method Approach in Usability Evaluation 

To better understand interaction issues, most studies integrate both qualitative and quantitative 

methods. This combination enables a more comprehensive usability evaluation, particularly when 

evaluating complex, multi-stakeholder e-government applications, by allowing researchers to preserve 

the objectivity of quantitative evaluation while capturing users' subjective impressions from task 

performance metrics. This multi-method approach is evident in the summary presented in Table 6.  

 

Table 6 Multi-method Approach of Usability Evaluation 

Article 
Quantitative Qualitative 

SUS UEQ USE SEQ ET UT TA Int. HE 

[18] ✓ ✓       ✓ 

[14] ✓   ✓    ✓  

[42] ✓    ✓  ✓   

[34] ✓    ✓     

[44] ✓     ✓    

[16], [19] ✓      ✓   

[41] ✓       ✓ ✓ 

[43] ✓       ✓  

[21] ✓         

[15], [17]  ✓    ✓    

[11]  ✓     ✓   
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Article 
Quantitative Qualitative 

SUS UEQ USE SEQ ET UT TA Int. HE 

[13]  ✓        

[12]   ✓   ✓    

[39]   ✓       

[36]     ✓ ✓   ✓ 

[35]     ✓     

[20]      ✓    

[40]       ✓   

[37], [38]         ✓ 

 

According to the analysis of the method combination matrix, most of the included studies did not 

rely on a single strategy. Rather, they used a hybrid evaluation method that improved the reliability of 

usability tests. No single approach can fully capture the complexity of user interactions in public sector 

systems, as evidenced by the prevalence of multi-method usability evaluations. While quantitative tools 

like SUS, UEQ, USE, and SEQ efficiently capture usability perceptions and satisfaction, qualitative 

methods like usability testing, think-aloud, interviews, heuristic evaluation, and eye tracking offer more 

comprehensive contextual insights into interaction problems. This result supports the claim that to fully 

capture the socio-technical complexity of public-sector information systems, a multi-method usability 

evaluation is required. 

4.2. Usability Issues and Research Implications 

Evaluations from all the reviewed studies consistently showed that e-government applications had 

serious usability problems, with learnability and effectiveness emerging as the main problem areas. A 

recurring pattern was users' inability to locate key information due to poor visual hierarchy [34], 

fragmented layout structures [11], [13], [40], and inconsistent navigation schemes [21] all contributed 

to users' inability to find important information. Overall, the improvement patterns show a strong 

convergence toward the principles of user-centered design [14], [18], [19], [21], [34], [40]. The key 

components of human-computer interaction—clarity, consistency, progressive disclosure, visual 

accessibility, and contextual guidance—are highlighted in the solutions [47]. 

From a human-computer interaction perspective, problems with inadequate visual hierarchy, high 

content density, and ambiguous feedback mechanisms are indicative of increased cognitive load, which 

impairs users' capacity to process information and accurately complete tasks [36], [41]. Repetitive search 

loops and navigational difficulties are consistent with the information foraging theory, which holds that 

users struggle to locate pertinent information due to a lack of information cues [19], [36]. Furthermore, 

inadequate application of user-centered design principles is also demonstrated by the absence of user 

onboarding procedures, ambiguous terminology, and scant user guidance  [12], [17], [40]. Learnability 

and effectiveness are crucial design factors for e-government systems because they frequently serve 

citizens with different levels of digital literacy and first-time users [21], [43]. 

Beyond UI/UX practices, these findings have significant ramifications for the advancement of 

public sector information systems. Reusable usability-based design patterns that address usability goals 

in e-government systems are necessary to minimize design cycle iterations and post-implementation 

improvements, as evidenced by the recurrence of similar usability issues across multiple applications. 

Furthermore, the mapping between evaluation methods, usability objectives, and design 

recommendations highlights opportunities to help system developers choose suitable usability 

evaluation techniques based on system characteristics and design objectives. In terms of policy 
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contributions, the results of this study directly affect the Indonesian SPBE evaluation framework in 

terms of policy contributions. Current SPBE assessments prioritize governance, functionality, and 

technical performance [6]. While usability evaluations are either implicitly implemented or indirectly 

evaluated, explicit usability indicators can be incorporated into a more comprehensive SPBE application 

evaluation instrument using the combined usability objectives and design suggestions as a foundation. 

4.3. Limitations and Future Research 

This study has limitations, primarily due to the context in which the reviewed studies largely 

concentrated on specific geographic contexts, particularly Indonesia, a country actively pursuing digital 

government reforms. This could restrict the findings' applicability in different institutional contexts. 

Longitudinal usability assessments and internal government applications are also underrepresented. 

Future studies should look at usability assessment procedures in a wider variety of administrative and 

cultural contexts, such as internal government systems that facilitate daily bureaucratic operations. The 

evidence base for usability-driven digital government development would be further strengthened by 

longitudinal studies evaluating the effects of UI/UX improvements on user adoption, service 

effectiveness, and policy impact. 

5. CONCLUSION 

This study addresses the challenges of implementing digital government, particularly the low 

usability of e-government applications, which leads to task failures, interaction errors, and limited public 

adoption. By conducting a Systematic Literature Review following the PRISMA 2020 guidelines, this 

study investigates current trends in e-government usability evaluation, identifies commonly used 

evaluation techniques, and systematically analyses how usability evaluation results translate into UI/UX 

design recommendations. The analysis highlights the prevalence of multi-method usability evaluations 

and shows an increase in research interest in e-government usability over the previous five years. Across 

a variety of application contexts, consistent usability issue patterns were found, with effectiveness and 

learnability standing out as the most important issue areas.   

Based on these findings, this study's contributions include: 

1. Extending previous SLRs by offering an analytical synthesis that clearly connects usability 

evaluation methods, usability problems found, and usability-aligned UI/UX design suggestions. 

2. Recognizing patterns of usability problems that are consistent across quantitative and qualitative 

evaluation approaches and are related to effectiveness and learnability, such as poor visual 

hierarchy, unstructured navigation, ineffective task flows, inadequate system feedback, and 

complex terminology. This suggests structural design flaws rather than limitations specific to a 

particular method. 

3. Mapping methods, issues, and recommendations as reusable design knowledge to plan 

appropriate usability evaluations and interface redesigns in e-government systems. 

4. Highlighting the need for usability-aware system design from the beginning of the engineering 

process to reduce the need for iterative redesigns and post-implementation improvements. 

5. Provide a reference for usability indicator within the Indonesian SPBE evaluation framework to 

facilitate a more comprehensive evaluation that enhances the current governance, functionality, 

and technical performance criteria. 

 

Despite its contributions, this study has several limitations. Most of the reviewed literature is from 

Indonesia, which restricts the findings' applicability to other institutional and cultural contexts. 

Longitudinal studies are also underrepresented in the literature currently in publication, and there are 
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few usability assessments of internal government applications. Future research should focus on the 

following: 

1. Developing usability evaluation frameworks and metrics for usability evaluation specific to the 

e-government environment. 

2. Expanding usability research to internal government information systems and various user 

population, such as civil servants and vulnerable groups. 

3. Conducting longitudinal usability evaluation to determine the long-term effects of UI/UX 

enhancements on system adoption, service effectiveness, and policy impact. 
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