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The digital platform’s usability is crucial for users but is often overlooked for those with visual impairments. The study aims to review and analyze the usability of platforms for users with visual impairments. The study is a Systematic Literature Review (SLR) that adapts the preferred reporting items for Systematic Reviews and Meta-Analysis (PRISMA) model to review 49 out of 137 publications from 2019 to 2023 indexed in Scopus. Key themes emerging from the analysis include accessibility, navigation, daily activities, screen division layout, and audio guidance. The success of platform implementation is evaluated using the System Usability Scale (SUS), Think Aloud, and Heuristic Evaluation. Building upon the exploration of 49 findings and categorization, a subsequent search is conducted for similar studies that can reinforce the strength of the arguments presented in the 49 studies. The analysis in the study is examined through research questions to provide a comprehensive and in-depth insight into the use of technology to enhance the quality of daily life for users with visual impairment. In addition to evaluating the success of platform implementation and popular evaluation methods, the systematic literature review explores the evolution of assistive technologies over the reviewed period and identifies emerging trends. The study delves into the ethical considerations surrounding developing and implementing technologies catering to individuals with visual impairments. The research aims to contribute not only to the usability aspects but also to the responsible and inclusive advancement of technology for users with visual impairments. In conclusion, this systematic literature review provides a comprehensive overview of the current state of usability in platforms designed for individuals with visual impairments. The findings of this study contribute valuable insights for designers, developers, and policymakers to enhance the inclusivity of platforms for users with visual impairments. Recommendations based on the identified themes aim to guide future research and development, fostering continuous improvement in usability and user experience for this often-neglected user demographic.
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1 Introduction

Technology is developed to meet human needs in various platforms. The development of platforms represents a form of technological progress where design and planning are always considered to be usable by all types of users. One user group with specific needs is the visually impaired. The World Health Organization (WHO) estimates that there are 2.2 billion visually impaired individuals worldwide in 2023 (World Health Organization, 2023). The use of technology for the visually impaired requires special attention. Using and accessing information from desktop computers, websites, and smartphone applications by disabled people is not an easy task (Shera et al., 2021). This is crucial and needs careful consideration when developing a platform that all user groups can use.

People with disabilities require unique platforms to assist them in fulfilling their daily needs. They can engage in various aspects of life through technology, such as platforms, including communication, mobility, and education. People with impairments use assistive technology to carry out their daily responsibilities and participate fully in society (Mashiata et al., 2022). The platform is a technology that helps the visually impaired perform daily activities efficiently. Information and communications technology (ICT) has played a vital role in supporting people with visual impairments to overcome their issues (Waqar et al., 2019). Without platform technology, visually impaired users would face difficulties in completing daily activities. Therefore, the development of specialized platforms for people with disabilities has many crucial essentials. Researchers have studied the development of platforms for visually impaired users in-depth and proposing solutions to usability issues for the visually impaired.

The study is a Systematic Literature Review (SLR) on the usability of platforms for visually impaired users. The literature review used in the research consists of studies conducted over the past five years, from 2019 to 2023. The study aims to help readers understand the challenges experienced by the visually impaired, the solutions proposed in existing research, the success of platform implementation as assessed by usability evaluation methods, and the evaluation approaches most commonly employed.

The study differs from previous research in that it focuses explicitly on evaluating the usability of platforms for individuals with disabilities. In a systematic literature review conducted by Al-Razgan et al. (2021) titled “A systematic literature review on the usability of mobile applications for visually impaired users,” published in PeerJ Computer Science, the researchers focused on addressing the Research Question: “What is the usability of mobile applications for visually impaired users?” The primary Research Objective was to conduct a comprehensive literature review to evaluate the usability of mobile applications designed for individuals with visual impairments. The study aimed to explore how these applications contribute to assisting visually impaired users in their daily activities. The Research findings highlighted that although mobile applications can serve as valuable tools for people with disabilities, particularly in supporting daily activities, usability evaluations revealed notable shortcomings. Visually impaired individuals experienced difficulties in operating text-related functions within these applications. In response to these findings, the researchers proposed a potential solution, suggesting the development of a prototype or a simplified system to address the identified usability challenges.

This study contributes to both researchers and the visually impaired community. The review of scientific articles is essential as they indicate and facilitate the improvement of the current state of research, in addition to providing best practices for learning and delivering new ideas (Mukhiddinov and Kim, 2021). SLR assists researchers in examining the Usability of the Visually Impaired (UVI) research across various platforms, serving as a foundation for development of future studies. For the visually impaired community, the resulting research outputs can enhance quality of life by improving ease of use and time efficiency in daily activities.



2 Survey methodology

The Systematic Literature Review (SLR) uses PRISMA model to gather relevant papers in the field being analyzed. The PRISMA model can be used by authors as a guideline to ensure the completeness of studies and to minimise reporting biases when conducting and reporting systematic reviews and meta-analyses Page et al. (2021). PRISMA support authors in crafting a high-quality systematic review and meta-analysis through a checklist that outlines the essential items to be included and explained. The systematic review of the analysed articles using the PRISMA model guidelines can be seen in Figure 1.
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FIGURE 1
 PRISMA flow diagram.


There are also several questions related to the research within the Systematic Literature Review (SLR), which will be shown in Table 1. An in-depth analysis is conducted based on numerous literature sources from the reviewed articles. Relevant questions concerning to the topic are explored, and the answers from the research findings in the reviewed articles are analyzed.


TABLE 1 Research questions.


	Research questions
	Description and motivation

 

 	RQ1: How does the success of the implementation of available platforms meet the needs of visually impaired individuals? 	The question aims to identify the evaluation of the success level of platform implementation. Through this question, researchers can understand the issues and proposed solutions found in the analyzed literature.


 	RQ2: What usability evaluation methods for platforms are used on visually impaired individuals? 	The question aims to identify the most commonly used methods of evaluation and can assist researchers in determining suitable evaluation methods for future use.


 	RQ3: Based on the classification study conducted, which platform categories and themes are most effective in assisting visually impaired individuals in their daily lives? 	The classification of themes helps researchers understand the most effective platforms for assisting visually impaired individuals and aids in determining the most suitable themes for helping them.




 


2.1 Research questions

The list of questions in this study is presented in Table 1 format, which includes descriptions and motivations.



2.2 Search strategy

The search strategy involves a systematic analysis and synthesis of studies on the usability of a platform for the visually impaired, considering the user’s perspective. This approach encompasses three stages: the planning stage, the conducting stage, and the analyzing stage. According to Pulsiri and Vatananan-Thesenvitz (2018), several stages will guide the reader through the steps and research procedures. These stages will be discussed further in the following section:


2.2.1 Planning stages

In the research planning stage, the process begins with a systematic literature review related to the usability of platforms for visually impaired users. Selected sources include articles indexed in Scopus. The topics of the retrieved articles are relevant to the study of usability platforms for the visually impaired. Keywords are applied to facilitate and refine the search process.

Several keywords are designated to guide the search for focus. First, the keyword “Usability” is used to identify literature discussing the usability aspects of platforms. Additionally, the keyword search was expanded by exploring relevant synonyms for ‘visually impaired.’ The keywords “Visually impaired” and “Blind” are included to specify literature that specifically discusses users with visual impairments. The scope is expanded with the keyword “Impairment” to ensure that literature addressing visually impaired conditions in general is also covered. Finally, the keyword “Platform” is included to focus the search on platforms explicitly designed to support visually impaired users. Accordingly, the keywords formulated are: (“Usability”) AND (“Visually impaired” OR “Blind” OR “Impairment”) AND (“Platform”).

Through the detailed keyword specification, the aim is to identify and present recent and high-quality literature in a systematic review of the usability of platforms for visually impaired users. An platform that supports data visualization is employed to generate an accurate and comprehensive depiction of the keywords used in the reviewed papers. The VOSviewer application is used to visualize bibliometric networks. VOSviewer is useful tool for displaying or visualizing bibliometric network data. The VOSviewer offers the possibility of building co-occurrence networks of important terms extracted from a corpus of scientific literature using text-mining functionality (Bukar et al., 2023). In addition, VOSviewer is capable of extracting data from various sources such as Web of Science (WoS) and Scopus.

Based on 137 articles on platforms for the visually impaired from Scopus, visualization results through VOSviewer have been obtained, showing the most frequently occurring keywords from the reviewed articles. The obtained visualization results are presented in Figure 2.
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FIGURE 2
 Visualization of the popular keyword.


From the visualization in Figure 2, it was found that out of 137 articles, the most frequently appearing words are ‘evaluation,’ followed by ‘person,’ and then ‘usability’. The planning stages consist of two steps: the in-depth review stage and the analysis of findings. The steps taken for the systematic review of related articles must meet the following criteria:


	1. The related articles were published between 2017 and 2023.

	2. The selected articles are related to the topic of the usability of platforms for the visually impaired.

	3. The selected articles are written in English. The researcher’s choice of English takes into account the ease of searching for articles and narrows the scope of the literature study conducted.





2.2.2 Conducting stages

The conducting stage is carried out through several steps to obtain relevant articles and avoid duplication. This stage includes exporting and importing citations on the Rayyan website.


2.2.2.1 Exporting papers

The first step is exporting citations. The search is conducted through the Scopus database, a total of 137 papers were found. Due to the high likelihood of articles duplication from downloaded sources, it is necessary to import 137 articles into Rayyan.



2.2.2.2 Importing citation into Rayyan

Rayyan is an online application that aids researchers in systematic review methodology and meta-analysis projects. It allows users to upload citations and full-text articles for a single review or create multiple review projects, even collaborating on publicly available projects (Johnson and Phillips, 2018). After checking using Rayyan, out of the 137 reviewed articles, five were found to have duplications. These five duplications are then removed. From this stage, 132 articles remain. The articles are further filtered based on abstracts, and after reading the articles thoroughly, 79 articles do not meet the title and abstract criteria, and four articles lack complete files. Hence, a total of 49 articles are left and used in the Systematic Literature Review (SLR).



2.2.2.3 Snowballing

Snowballing is a method used in literature reviews. The snowballing technique is known as an efficient and straightforward method. In conducting a literature review through snowballing, relevant articles meeting the research criteria are identified. The references of each paper in parallel forward snowballing by looking at citations (Wnuk and Garrepalli, 2018). The identification process results in 137 articles. Snowballing continues by examining the reference lists to add relevant articles to be included. During this process, irrelevant articles are removed. Articles meeting the criteria are added to the SLR. Out of 137 articles, 49 meet the requirements. Ten articles are added after checking references and considering the possibility of adding other sources, including articles cited in the research. Ten additional studies were added through snowballing, bringing the total number of qualifying studies to 59. It is important to note that this number increased after checking references and considering the possibility of adding other sources, including articles cited in this research. So, it is essential to note that the total number of articles after going through the snowballing stage is 59 articles.



2.2.2.4 Quality assessment

A systematic literature review requires an assessment of quality. The quality of a systematic literature review is determined by the content or substance of the articles included in the review. Therefore, it is crucial to evaluate these articles carefully. Several scales influence the field of software engineering in assessing the validity of studies. The study applied a strong search strategy to improve the validity of the SLR search process, which was designed using a quasi-gold standard (QGS). By applying this technique, the quality assessment questions are focused and aligned with the research questions mentioned earlier.

In the final step, researchers verified the feasibility of these studies by conducting a quality check for each of the 49 studies. The research considered whether the studies could answer the following questions:


RQ1: How does the success of the implementation of available platforms meet the needs of visually impaired individuals?
RQ2: What usability evaluation methods for platforms are used on visually impaired individuals?
RQ3: Based on the classification study conducted, which platform categories and themes are most effective in assisting visually impaired individuals in their daily lives?


Through the identification of 49 studies, it was found that all studies met the criteria and could provide answers to the three questions posed.




2.2.3 Analyzing stages

In the analysis stage, data are collected from articles that meet the essential criteria. Subsequently, these articles were distributed to relevant researchers for comprehensive reading and analysis, aiming to identify themes, document the methods used, and make brief summary analyses of the articles. All information analyzed by the researchers was recorded in an Excel spreadsheet.





3 Result

The researchers conducted a systematic literature review based on the provided articles. After completing all the stages outlined in the search strategy section, the researcher proceeded to analyze by thoroughly reading articles. The papers were distributed among the team members. Each researcher thoroughly reviewed their assigned papers and categorized them into themes based on the topics addressed. Several meetings were held to discuss and finalize the thematic classifications collaboratively. Classifications were established based on insights drawn from 49 journal articles that met the criteria outlined in the PRISMA model’s identification, screening, and inclusion phases. The classification resulted in five themes, including accessibility, daily activities, navigation, screen division layout, and audio guidance, which were derived from key concerns highlighted in the reviewed papers. The percentage classification of themes for the analyzed articles can be seen in Figure 3. Subsequently, after the classification is carried out on the analyzed articles, the results of the identified themes are presented in Figure 4. In the conducted research, each predetermined theme will be discussed and summarized to report the findings.

[image: Pie chart depicting the distribution of activities: Accessibility at forty-nine percent, Daily Activities at twenty-six point five percent, Screen D. at ten point two percent, Navigation at ten point two percent, and Audio G. at four point one percent.]

FIGURE 3
 Percentages of classification themes.
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FIGURE 4
 Classification of themes from the systematic literature review (SLR).



3.1 Accessibility

Based on the analysis of 49 articles, 24 articles discuss the theme of accessibility. Accessibility is known as the ease of access to a device by various user groups, ranging from regular users to those with special needs, such as the visually impaired group. Three articles provided suggestions for improving accessibility through an increase in the number of participants in usability testing, specifically Nahar et al. (2019b), Alsaeed et al. (2020), and Carvalho et al. (2018). Accessibility is a critical consideration for visually impaired users, necessitating thorough evaluation. For instance, in the case of mBRAILLE, as study by Nahar et al. (2019b), accessibility is identified as a key component within usability assessments. Moreover, various evaluation tools have been employed in the study Alsaeed et al. (2020) to examine accessibility aspects in platforms designed for visually impaired individuals. Four other articles, Brinkley and Tabrizi (2017), Alejandra et al. (2021), Kusumaningayu and Ayu (2017), and Galkute et al. (2020), suggested evaluating and expanding the coverage of other websites used. Aqle et al. (2022), as well as Riazy et al. (2020), focused on providing suggestions related to algorithm evaluation to enhance accessibility. Additionally, several articles focused on the interface and provided recommendations for appropriate accessibility needed for the visually impaired, including Façanha (2019), Mohamad (2018), Nogueira et al. (2017), and Xie et al. (2020). Suggestions related to improving accessibility are also present in articles written by Álvarez Robles et al. (2017), Abdullah (2018), Buzzi (2019), and Chand et al. (2019). Other articles with the theme of accessibility did not provide additional suggestions or recommendations.



3.2 Navigation

Navigation can be defined as the process of determining the direction of movement of an object. Navigation is crucial for the visually impaired, as it allows users to utilize tools with specific techniques to indicate routes and travel locations. The analyzed articles covered both indoor and outdoor navigation. Theodorou (2022) discussed the BlindRouteVision application used for outdoor navigation. BlindRouteVision is an outdoor navigation application with high accuracy, particularly for pedestrian navigation and public transportation. Outdoor navigation is also addressed in Theodorou et al. (2023), with high usability evaluation results through positive user sentiment analysis. Indoor navigation is extensively discussed by Sato et al. (2019) and Nair et al. (2022). For example, the NavCog3 application by Sato et al. (2019) is an application for the visually impaired with semantic features that have high accuracy and can even be used without assistance. Similarly in Nair et al. (2022), the ASSIST application has received positive feedback based on voice-based performance and user acceptance. Navigation issues are presented in the article Alvarez Robles et al. (2019), which focuses on evaluating the UbicaME system. This article highlights the importance of system functionality, which users need to be aware of. Additionally, issues related to system delays and behavior are highlighted when users are blocked when instructions are given to send their location.



3.3 Daily activities

With technological advances in recent years, visually impaired individuals have utilized mobile platforms for their daily activities. Through the assistance of mobile platforms specifically designed for the visually impaired, they can independently perform activities or tasks without the aid of others. In this category, the author classified the analyzed articles into four groups: evaluation, experience, braille, and challenge. Out of the total 49 reviewed articles, 10 articles fall into the daily activities category. Three articles in the evaluation category include Beal and Rosenblum (2018), Nahar et al. (2019a), and Robles et al. (2019), which provide evaluations of the effectiveness of the design and display of a mobile application used by the visually impaired. Then, there are five articles in the experience category, including Ashok (2017), Antona and Stephanidis (2018), Ferreira et al. (2020), Steverson et al. (2022), João (2020), containing reviews of the experiences of visually impaired individuals in using mobile platforms to complete their daily activities. Nahar et al. (2019a) and Nahar et al. (2022) implemented and evaluated the usability of mobile phone applications that use braille to assist visually impaired people in their daily lives. Furthermore, one article by da Silva Bastos and Muñoz (2017) discusses the challenges and limitations faced by visually impaired individuals when accessing mobile platforms.



3.4 Screen division layouts

Difficulty in identifying and locating nonvisual items on mobile phones or tablets is a significant challenge for the visually impaired. Mistakes in touching items on the screen, whether intentional or unintentional, pose a substantial obstacle for the visually impaired in their daily activities. Out of all the reviewed articles, five articles were found to discuss screen division layouts, which were classified into three categories: text entry and touch screen. Leporini et al. (2018), Khan and Khusro (2022), Alnfiai and Sampali (2017), and Palani (2017) discuss the use of touchscreens on smartphones, devices, or tablets for visually impaired individuals. Additionally, one article by Shabnam and Govindarajan (2017) discusses the implementation of text entry in mobile applications designed for the visually impaired.



3.5 Audio guidance

For visually impaired individuals experiencing difficulty in vision, sound is one of the direct stimuli they can respond to in their daily activities. Through audio assistance, visually impaired individuals can carry out their daily activities by relying on the sounds they hear. Out of the 49 articles we reviewed, two of them discuss the use of audio for mobile platforms specifically designed for the visually impaired. Choi (2022) explains in their research the implementation of audio-based reports on mobile applications intended for visually impaired individuals. Additionally, Araújo et al. (2017) discuss the application of audio game concepts on every mobile platform as an evaluation if the user is visually impaired.




4 Discussion

In this section, an analysis is conducted on the questions that have been posed. Additionally, it discusses the questions that have been raised, allowing the research objectives to be detailed.


RQ1: How does successful the success of the implementation of available platforms meet the needs of visually impaired individuals?


The central inquiry of this study revolves around the success of implementing available platforms to meet the distinctive needs of visually impaired individuals. An analysis of the 49 reviewed articles indicates that platforms evaluated using the established methods exhibited high effectiveness in catering to the needs of individuals with disabilities. However, specific findings revealed areas that require further evaluation to support potential enhancements. Articles emphasizing a high level of effectiveness include Ashok (2017), Theodorou et al. (2023), Façanha (2019), and Ferreira et al. (2020). The usability evaluation results from these studies showcase positive user assessments, with analysis scores consistently indicating commendable outcomes. This suggests that the evaluated platforms exhibit a high level of effectiveness and efficiency in aiding visually impaired individuals in their daily tasks. Notably, Shera et al. (2021) achieved an impressive result of 89.21% using the SUS evaluation method, indicative of elevated user satisfaction and reduced effort for visually impaired individuals in task performance. Similar positive findings are echoed in Antona and Stephanidis (2018) and Oliveira et al. (2018), both obtaining an outstanding score of 90 through the SUS evaluation method, signaling a high level of user satisfaction.

Conversely, platforms identified for future improvements include Nahar et al. (2022), Lee et al. (2021), Power (2018), and Darin et al. (2018). The evaluation results reveal that these platforms currently exhibit lower efficiency and satisfaction levels. For instance, Nahar et al. (2022) report an average satisfaction level of only 4.53. Power (2018) highlights user preferences for more user-friendly features akin to Google, indicating an expectation for similar user experiences in future improvements.

The distinguishing aspect of these findings lies in the nuanced evaluation of both successful and potential areas for improvement among platforms catering to visually impaired individuals. While some platforms showcase high effectiveness and user satisfaction, others present opportunities for refinement to enhance their overall impact. This dual perspective contributes to a comprehensive understanding of the current state of platforms designed for the visually impaired, emphasizing the need for ongoing enhancements and innovation in this critical domain.


RQ2: What usability evaluation methods for platforms are used on visually impaired individuals’ platforms?


In exploring the landscape of platforms catering to visually impaired individuals, the focus shifts toward assessing the success of their implementation in meeting the unique needs of this user demographic. Drawing insights from an analysis of relevant research articles, this study illuminates various approaches employed to gauge the efficacy of these platforms. A closer examination of the existing literature reveals a myriad of usability evaluation methods applied to assess the effectiveness of platforms designed for visually impaired users. The exploration includes an in-depth analysis of the most frequently utilized evaluation methods, shedding light on the strengths and limitations of each.

Prominent among these evaluation methods is the System Usability Scale (SUS), recognized for its effectiveness in measuring usability within graphical user interface (GUI) environments (Zwakman et al., 2021). By employing SUS, platforms can be comprehensively evaluated, providing valuable insights into their usability levels based on a predetermined scale. Among the 49 articles analyzed, eleven platforms opted for SUS as their primary evaluation method, indicating its prevalence and relevance.

Beyond SUS, the think-aloud evaluation method emerges as the following frequently utilized approach. This method, involving participants vocalizing their cognitive processes during the interaction, allows for a direct understanding of users’ thoughts and emotions (Vanicek Vanicek and Popelka, 2023). Eight articles within the dataset employed the think-aloud method, enriching the evaluation process with user perspectives.

Additionally, Heuristic Evaluation stands out as another method employed by five authors in the analyzed articles. This method involves a small group of evaluators testing platform usability based on predefined aspects, contributing to a structured evaluative process.

In conjunction with these three primary methods, the research also highlights several other innovative usability evaluation approaches, such as semi-structured interviews, interviews combined with observations, and User-Centered Design (UCD). This comprehensive exploration aims not only to analyze the current state of platforms for visually impaired individuals but also to contribute insights that foster advancements in creating more effective and inclusive digital solutions. This research aspires to evaluate and enhance the success of available platforms in meeting the unique needs of visually impaired individuals.


RQ3: Based on the classification study conducted, which platform category and themes are most effective in assisting visually impaired individuals in their daily lives?


Based on the categories of studies classified, platforms with the theme of Audio Guidance, through the research conducted by Choi (2022) Araújo et al. (2017), can be considered the most effective method in assisting visually impaired individuals in their daily activities. This is based on user responses, where individuals with visual impairments express that it is easier for them to interact and respond to the sounds, they hear rather than having to touch or rely on other senses while engaging in activities. While touchscreen technology allows visually impaired users to utilize touch-based interaction, challenges such as restricted screen dimensions continue to persist (Palani, 2017). Similarly, the study by Alnfiai and Sampali (2017) on Braille input methods via keyboards indicated that further design enhancements are necessary to support the ongoing development of accessible keyboards for blind users. Contrary to audio guidance, the study by Choi (2022) found that the sound-based software VTR4VI offers greater ease of use and operability than touchscreen interaction. Through the research conducted, the scientists also reveal that it would be better if every online platform is facilitated with audio guidance, whether in the form of audio games or voice reports.



5 Limitation and future work

The main limitation of this study is related to the methodology used, which focused on 49 articles obtained from Scopus and restricted the search to predefined keywords and strings. This may result in limitations in the number of search results, with the potential of overlooking some literature. Additionally, excluding a significant number of papers written in other languages could impact the representativeness and completeness of the research results. For future research, it is recommended to broaden the scope of SLR results by considering additional data sources or more online databases. Furthermore, further studies can be conducted to validate SLR results by delving into current usability models for the visually impaired, exploring these models more deeply, and identifying recent developments.

Considering advancements in research related to platforms dedicated to individuals with visual impairments, it would be beneficial to expand the search for studies using multiple sources, not solely relying on one source like Scopus. This would enhance the quality of the research generated. Through the steps taken, starting from searching for studies involving visually impaired users, classifying them into relevant sections, and obtaining literature sources to strengthen the study on the visually impaired using a snowballing method, structured and relevant data can be obtained. It is hoped that the positive contribution of this research to the assessment of challenges and the development of the platform usability for users with visual impairments can be further strengthened.



6 Conclusion

The increasing number of people with visual impairments worldwide has led to the development of various technologies aimed at adapting and assisting the lives of the visually impaired, including platforms. Through the existence of platforms, visually impaired individuals can significantly benefit in solving the daily lives of visually impaired users, especially when the visually impaired users do not have someone to assist them. This research focuses on the analysis of the usability evaluation of platforms. Theme classification is also conducted to facilitate in-depth analysis, identify issues, and find potential solutions. Based on the classification, there are five themes: accessibility, navigation, daily life, audio guidance, and screen division layouts. Researchers found several studies that focus on the accessibility of platforms to ensure that all platforms are accessible to all user groups. Various studies focus on the implementation of platforms that assist in the daily lives of visually impaired users. In the analyzed platforms, several categories were identified, including evaluation, experience, braille, and challenges. Additionally, researchers found studies addressing navigation to assist users in both indoor and outdoor mobility. Research focusing on how audio guidance can help visually impaired individuals complete daily activities through auditory cues was also identified. Through the analyzed articles, the researcher discovered platforms that focus on audio games for visually impaired users. Finally, the researcher found several studies addressing screen division layouts focusing on text entry and touchscreen features that facilitate users with visual impairments. Research analysis was also conducted to identify issues and propose solutions. Evaluation was performed by reviewing the usability of platforms through various selected methods. The three most popular methods include the System Usability Scale (SUS), Think-aloud, and Heuristic Evaluation. Through the paper, the researcher aims to provide a general overview of the issues and highlight the future direction of platform development for the visually impaired.



Data availability statement

The data analyzed in this study is subject to the following licenses/restrictions: the reviewed paper (title of article only). Requests to access these datasets should be directed to Fahrobby Adnan, fahrobby@unej.ac.id; fahrobby@gmail.com.



Author contributions

FA: Writing – review & editing, Supervision, Writing – original draft, Funding acquisition, Formal analysis, Data curation, Conceptualization, Validation, Methodology. JP: Writing – review & editing, Formal analysis, Supervision, Validation, Conceptualization. MA: Investigation, Validation, Supervision, Writing – review & editing. EO: Visualization, Resources, Writing – original draft, Project administration. NR: Visualization, Project administration, Resources, Writing – original draft.



Funding

The authors declare that this study received funding from Institute for Research and Community Service, University of Jember. The funder was not involved in the study design, collection, analysis, interpretation of data, the writing of this article, or the decision to submit it for publication.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fcomp.2025.1601621/full#supplementary-material



References
	 Abdullah, N. (2018). Exploring blind users’ experience on website to highlight the importance of user’s mental model. in Communications in Computer and Information Science. Singapore: Springer. doi: 10.1007/978-981-13-1628-9
	 Alejandra, T. Á. Y., Osuna, O., and Javier, F. (2021). UX evaluation for websites oriented to digital libraries with blind users 35, 169–194.
	 Alnfiai, M., and Sampali, S. (2017). ‘An evaluation of the BrailleEnter keyboard: an input method based on braille patterns for touchscreen devices’, 2017 International Conference on Computer and Applications, ICCA 2017, (September 2017), pp. 107–119. doi: 10.1109/COMAPP.2017.8079740
	 Al-Razgan, M., Almarashda, S., Al-Maimani, F., Alharthi, F., Alshammari, S., Alqahtani, H., et al. (2021). A systematic literature review on the usability of mobile applications for visually impaired users. PeerJ Computer Sci. 7:e771. doi: 10.7717/PEERJ-CS.771 
	 Alsaeed, D., Alotaibi, M., Alharthi, N., Alzahrani, H., Almalki, F., Alghamdi, R., et al. (2020). Accessibility evaluation of saudi e-government systems for teachers: a visually impaired user’s perspective. Applied Sci. 10:7528. doi: 10.3390/app10217528 
	 Álvarez Robles, T. D. J., Rusu, C., Rodriguez, F., Benitez-Guerrero, E., and Esparza, A. (2017). Applying usability evaluation methods with blind users: A systematic mapping study. In Proceedings of the XVI Mexican International Conference on Human-Computer Interaction (MexIHC 2017) (pp. 1–4). Association for Computing Machinery. doi: 10.1145/3123818.3123829
	 Alvarez Robles, T.D.J., Sanchez Orea, A., and Alvarez Rodriguez, F.J. (2019) ‘User eXperience (UX) evaluation of a mobile geolocation system for people with visual impairments’, Proceedings - 2019 International Conference on Inclusive Technologies and Education, CONTIE, pp. 28–34. doi: 10.1109/CONTIE49246.2019.00015
	 Antona, M., and Stephanidis, C. (2018). ‘Universal access in human-computer interaction. Methods, technologies, and users. 12th international conference, UAHCI 2018, held as part of HCI international 2018, Las Vegas, NV, USA, July 15–20, 2018, proceedings, Part I’, 10907, pp. 337–354, Springer. doi: 10.1007/978-3-319-92049-8
	 Aqle, A., Al-Thani, D., and Jaoua, A. (2022). Can search result summaries enhance the web search efficiency and experiences of the visually impaired users? Univ. Access Inf. Soc. 21, 171–192. doi: 10.1007/s10209-020-00777-w
	 Araújo, M. C. C., Façanha, A. R., Darin, T. G. R., Sánchez, J., Andrade, R. M. C., and Viana, W. (2017). Mobile audio games accessibility evaluation for users who are blind. Lecture Notes Comp. Sci. 10278, 242–259. doi: 10.1007/978-3-319-58703-5_18
	 Ashok, V. (2017). ‘Web screen reading automation assistance using semantic abstraction’, International Conference on Intelligent User Interfaces, Proceedings IUI, pp. 407–418. doi: 10.1145/3025171.3025229
	 Beal, C. R., and Rosenblum, L. P. (2018). Evaluation of the effectiveness of a tablet computer application (app) in helping students with visual impairments solve mathematics problems. J. Vis. Impair. Blind. 112, 5–19. doi: 10.1177/0145482x1811200102
	 Brinkley, J., and Tabrizi, N. (2017). A desktop usability evaluation of the Facebook mobile interface using the JAWS screen reader with blind users. Proc. Hum. Factors Ergon. Soc. Annu. Meet. 61, 828–832. doi: 10.1177/1541931213601699
	 Bukar, U. A., Sayeed, M. S., Razak, S. F. A., Yogarayan, S., Amodu, O. A., and Mahmood, R. A. R. (2023). A method for analyzing text using VOSviewer. MethodsX 11:102339. doi: 10.1016/j.mex.2023.102339 
	 Buzzi, M. (2019). Design guidelines for web interfaces of home automation systems accessible via screen reader. J. Web Eng. 18, 477–512. doi: 10.13052/jwe1540-9589.18468
	 Carvalho, M., Dias, F., Reis, A., and Freire, A. (2018). Accessibility and usability problems encountered on websites and applications in mobile devices by blind and normal-vision users. In Proceedings of the 33rd Annual ACM Symposium on Applied Computing (SAC ‘18) (pp. 2022–2029). ACM. doi:10.1145/3167132.3167349
	 Chand, M., Mulchandani, S., and Mirkar, S. (2019). Visually impaired friendly e-commerce website. In Proceedings of the 4th International Conference on Electrical, Electronics, Communication, Computer Technologies and Optimization Techniques (ICEECCOT 2019) (pp. 191–196). IEEE. doi: 10.1109/ICEECCOT46775.2019.9114617
	 Choi, J. (2022). Implementation of voice-based report generator application for visually impaired. Electronics 11:1847. doi: 10.3390/electronics11121847
	 da Silva Bastos, K.V., and Muñoz, I.K. (2017) ‘The challenges found in the access to digital information by people with visual impairment’, Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 10290 LNCS, pp. 330–346. Springer. doi: 10.1007/978-3-319-58640-3_23
	 Darin, T.G.R., Andrade, R.M.C., and Sánchez, J. (2018). ‘Clue: a usability evaluation checklist for multimodal video game field studies with children who are blind’, Proceedings of the Annual Hawaii International Conference on System Sciences, 245–254. doi: 10.24251/hicss.2018.034
	 Façanha, A. R. (2019). Design and evaluation of mobile sensing technologies for identifying medicines by people with visual disabilities. Int. J. Pervasive Comput. Commun. 15, 121–143. doi: 10.1108/IJPCC-02-2019-0006 
	 Ferreira, D. J., Pacheco, J. L. P., Berreta, L. D. O., and Nogueira, T. D. C. (2020). Understanding m-learning experiences for blind students. Int. J. Learn. Technol. 15, 26–44. doi: 10.1504/IJLT.2020.107663
	 Galkute, M., Rojas P, L. A., and Sagal M, V. A. (2020). Improving the web accessibility of a university library for people with visual disabilities through a mixed evaluation approach. Lecture Notes Comp. Sci. 12194, 56–71. doi: 10.1007/978-3-030-49570-1_5 
	 João, J. R. (2020). An exploratory study about accessibility, usability and user experience with the visually impaired using mobile applications. In Proceedings of the XIX Brazilian Symposium on Software Quality (SBQS ‘20) (Article 37, pp. 1–6). Association for Computing Machinery. doi: 10.1145/3439961.3439998
	 Johnson, N., and Phillips, M. (2018). Rayyan for systematic reviews. J. Electron. Resour. Librariansh. 30, 46–48. doi: 10.1080/1941126X.2018.1444339
	 Khan, A., and Khusro, S. (2022). A mechanism for blind-friendly user interface adaptation of mobile apps: a case study for improving the user experience of the blind people. J. Ambient. Intell. Humaniz. Comput. 13, 2841–2871. doi: 10.1007/s12652-021-03393-5
	 Kusumaningayu, F., and Ayu, M.A. (2017). ‘A web accessing tool for blind and visually, Second International Conference on Informatics and Computing (ICIC), Jayapura, Indonesia, 1–6. doi: 10.1109/IAC.2017.8280605
	 Lee, Y., Joh, H., Yoo, S., and Oh, U. (2021). AccessComics: An accessible digital comic book reader for people with visual impairments. In Proceedings of the 18th International Web for All Conference (W4A ‘21). Association for Computing Machinery. doi: 10.1145/3430263.3452425
	 Leporini, B., and Palmucci, E. (2018). Accessible question types on a touch-screen device: The case of a mobile game app for blind people. Lecture Notes in Computer Science (Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 10896 LNCS, 262–269. doi: 10.1007/978-3-319-94277-3_42
	 Mashiata, M., Ali, T., das, P., Tasneem, Z., Badal, M. F. R., Sarker, S. K., et al. (2022). Towards assisting visually impaired individuals: a review on current status and future prospects. Biosensors Bioelectronics 12:100265. doi: 10.1016/j.biosx.2022.100265 
	 Mohamad, M. (2018). The preliminary study of a mobile health application for visual impaired individual. ACM International Conference Proceeding Series, 97–101. doi: 10.1145/3206129.3268914
	 Mukhiddinov, M., and Kim, S. Y. (2021). A systematic literature review on the automatic creation of tactile graphics for the blind and visually impaired. PRO 9, 1–31. doi: 10.3390/pr9101726 
	 Nahar, L., Jaafar, A., and Sulaiman, R. (2019a). Usability evaluation of a Mobile phone based braille learning application “mBRAILLE” (special issue 2019). Malaysian J. Comp. Sci., 108–117. doi: 10.22452/mjcs.sp2019no1.8
	 Nahar, L., Sulaiman, R., and Jaafar, A. (2019b). Users’ perception on usability aspects of a Braille learning mobile application ‘mBRAILLE’. In M. Antona and C. Stephanidis (Eds.), Universal access in human–computer interaction: Applications and practice (Lecture Notes in Computer Science, Vol. 11982, pp. 129–144). Springer. doi: 10.1007/978-3-030-34032-2_10
	 Nahar, L., Sulaiman, R., and Jaafar, A. (2022). An interactive math Braille learning application to assist blind students in Bangladesh. Assistive Technology: The Official Journal of RESNA, 34, 157–169. doi:10.1080/10400435.2020.1734112
	 Nair, V., Olmschenk, G., Seiple, W. H., and Zhu, Z. (2022). ASSIST: evaluating the usability and performance of an indoor navigation assistant for blind and visually impaired people. Assist. Technol. 34, 289–299. doi: 10.1080/10400435.2020.1809553 
	 Nogueira, T. C., Ferreira, D. J., Carvalho, S. T., and Berreta, L. O. (2017). Evaluating responsive web design’s impact on blind users. IEEE MultiMedia 24, 86–95. doi: 10.1109/MMUL.2017.21
	 Oliveira, J., Borges, O., Paixão-Cortes, V., de Borba Campos, M., and Damasceno, R. (2018). LêRótulos: A mobile application based on text recognition in images to assist visually impaired people. In K. Miesenberger, G. Kouroupetroglou, and D. Švecová (Eds.), Computers helping people with special needs (Lecture Notes in Computer Science, Vol. 10896, pp. 195–202). Springer. doi: 10.1007/978-3-319-92049-8_25
	 Page, M. J., Moher, D., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., et al. (2021). PRISMA 2020 explanation and elaboration: updated guidance and exemplars for reporting systematic reviews. BMJ 372:n160. doi: 10.1136/bmj.n160 
	 Palani, H. P. (2017). Principles for designing large-format refreshable haptic graphics using touchscreen devices: an evaluation of nonvisual panning methods. ACM Trans. Access. Comput. 9, 1–25. doi: 10.1145/3035537
	 Power, J. A. (2018). EBSCO information services usability study on accessibility. Ref. Serv. Rev. 46, 449–459. doi: 10.1108/RSR-04-2018-0044
	 Pulsiri, N., and Vatananan-Thesenvitz, R. (2018) ‘Improving systematic literature review with automation and Bibliometrics’, in 2018 Portland International Conference on Management of Engineering and Technology (PICMET), pp. 1–8. doi: 10.23919/PICMET.2018.8481746
	 Riazy, S., Weller, S.I., and Simbeck, K. (2020) Evaluation of low-threshold programming learning environments for the blind and partially sighted. In Proceedings of the 12th International Conference on Computer Supported Education (CSEDU 2020). 366–373. SCITEPRESS. doi: 10.5220/0009448603660373
	 Robles, T. d. J. Á., Rodríguez, F. J. Á., Benítez-Guerrero, E., and Rusu, C. (2019). Adapting card sorting for blind people: evaluation of the interaction design in TalkBack. Comput. Stand. Interfaces 66:103356. doi: 10.1016/j.csi.2019.103356 
	 Sato, D., Oh, U., Guerreiro, J., Ahmetovic, D., Naito, K., Takagi, H., et al. (2019). Navcog3 in the wild: large-scale blind indoor navigation assistant with semantic features. ACM Trans. Access. Comput. 12, 1–30. doi: 10.1145/3340319
	 Shabnam, M., and Govindarajan, S. (2017). Survey on the text entry methods used in touch screen mobile devices by visually challenged. Int. J. Adv. Intell. Paradig. 9, 313–325. doi: 10.1504/IJAIP.2017.084989 
	 Shera, M. A., Iqbal, M. W., Naqvi, M. R., Shahzad, S. K., Sajjad, M. H., Shafqat, A. R., et al. (2021) Usability evaluation of blind and visually impaired interface in solving the accessibility problems. In Proceedings of the 4th International Conference on Innovative Computing (ICIC 2021). IEEE. doi: 10.1109/ICIC53490.2021.9693084
	 Steverson, A., Cmar, J. L., and Antonelli, K. (2022). Parent and student experiences with 4to24, a transition application. J. Vis. Impair. Blind. 116, 644–657. doi: 10.1177/0145482X221132849
	 Theodorou, P. (2022). An extended usability and UX evaluation of a mobile application for the navigation of individuals with blindness and visual impairments indoors: an evaluation approach combined with training sessions. Br. J. Vis. Impair. 42, 86–123. doi: 10.1177/02646196221131739 
	 Theodorou, P., Tsiligkos, K., Meliones, A., and Filios, C. (2023). A training smartphone application for the simulation of outdoor blind pedestrian navigation: usability, UX evaluation, sentiment analysis. Sensors 23:367. doi: 10.3390/s23010367 
	 Vanicek Vanicek, T., and Popelka, S. (2023). The think-aloud method for evaluating the usability of a regional atlas. ISPRS Int. J. Geo Inf. 12:95. doi: 10.3390/ijgi12030095
	 Waqar, M. M., Aslam, M., and Farhan, M. (2019). An intelligent and interactive interface to support symmetrical collaborative educational writing among visually impaired and sighted users. Symmetry 11:238. doi: 10.3390/sym11020238
	 Wnuk, K., and Garrepalli, T. (2018). Knowledge management in software testing: a systematic snowball literature review. E-Informatica Softw. Eng. J. 12, 51–78. doi: 10.5277/e-Inf180103
	 World Health Organization (2023). Blindness and visual impairment. Available at: https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment (Accessed December 28, 2023).
	 Xie, I., Babu, R., Lee, T. H., Castillo, M. D., You, S., and Hanlon, A. M. (2020). Enhancing usability of digital libraries: designing help features to support blind and visually impaired users. Inf. Process. Manag. 57:102110. doi: 10.1016/j.ipm.2019.102110
	 Zwakman, D. S., Pal, D., and Arpnikanondt, C. (2021). Usability evaluation of artificial intelligence-based voice assistants: the case of Amazon Alexa. SN Comput. Sci. 2:28. doi: 10.1007/s42979-020-00424-4 


Copyright
 © 2025 Adnan, Putra, Agustiningsih, Oktaviana and Robi’atul Adawiyah. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fcomp-07-1601621-g003.jpg
Audio G.
ScreenD.  4.19%
10.2%

Daily Actvities
26:5%

Navigation
10.2%

Accessibilty
9%





OPS/images/fcomp-07-1601621-g004.jpg
Visual Impaired Studied
Classifications

DAILY [SCREEN DIVISON AUDIO
’ ACCESSIBILITY i s NAVIGATION EAvOlLE St
Evaluations Evaluations Outdoor l Text entry ‘ Yoica based
report
Suggessions Experiences Indoor Touch screen | Audio games
| dndoor | =

Braille

Challenges





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Exploring the usability of platforms for individuals with visual impairments: a systematic literature review



		1 Introduction



		2 Survey methodology



		2.1 Research questions



		2.2 Search strategy



		2.2.1 Planning stages



		2.2.2 Conducting stages



		2.2.2.1 Exporting papers



		2.2.2.2 Importing citation into Rayyan



		2.2.2.3 Snowballing



		2.2.2.4 Quality assessment









		2.2.3 Analyzing stages















		3 Result



		3.1 Accessibility



		3.2 Navigation



		3.3 Daily activities



		3.4 Screen division layouts



		3.5 Audio guidance









		4 Discussion



		5 Limitation and future work



		6 Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		References



















OPS/images/fcomp-07-1601621-g001.jpg
Records identified from
Scopus:

Databases n = 137

'

Records removed before screening:
Duplicate records removed (n = 5)
Records marked as ineligible by
automation tools (n = 0)

Records removed for other reasons
m=0)

Records screened

(=132
i

Records excluded
=79

Reports sought for retrieval

Reports not retrieved
=4

(@=53)
i

Reports assessed for

Reports excluded:
@=0)

eligibility

(n=49)
Studies included in review
(=49
Reports of included studies
(n=49)






OPS/images/fcomp-07-1601621-g002.jpg





OPS/images/cover.jpg
& frontiers | Frontiers in Computer Science

Exploring the usability of
platforms for individuals with
visual impairments: a systematic
literature review












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
’ frontiers Frontiers in Computer Science






