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INTRODUCTION 

The development of digital technology has experienced a significant surge since the era of personal 
computers to entering the phase of dominance of cutting-edge technologies such as artificial intelligence (AI), 
Big Data, and the Internet of Things (IoT)  [1][2]. This evolution not only affected the industrial and economic 
sectors, but also radically revolutionized the way humans learn, work, and build social interactions. In this 
context, digital literacy has undergone a transformation from just technical operati onal skills to strategic 
competencies that include critical thinking skills, ethical awareness, and cross -disciplinary collaboration 
[3][4][5]. A bibliometric and thematic approach from 2013 to 2022. Along with this transformation, the concept  
of Digital Literacy 5.0 emerged in response to the challenges  of the Society 5.0 era, where humans and 
technology must collaborate in harmony. Quantitatively, a bibliometric study of 2,749 global publications 
between 1997–2019 shows a consistent upward trend in digital literacy research, reflecting the growing 
attention of academia to this issue [6]. 

In the education sector, the use of technology such as AI and IoT has driven a shift in the learning paradigm. 
AI has been shown to personalize learning, increase student engagement, and simplify the academic evaluation 
process [7]. However, the results of surveys of youth show that there is a gap between perception and actual 
digital skills [8]. The majority of respondents feel that they are sufficiently digitally competent, but the data 
shows that they do not fully understand AI, data security, and the ethics of using digital technology [9]. This 
inequality is a major challenge in realizing an inclusive digital society  [10]–[12]. 

ABSTRACT 
The rapid advancement of digital technology has driven significant transformations in education, 
healthcare, economy, and culture. The concept of Digital Literacy 5.0 emerges as a response to the 
complexity of the Society 5.0 era, which demands the integration of artificial intelligence (AI), big 
data, the Internet of Things (IoT), and ethical as well as social awareness. This study employs a 
descriptive qualitative approach with a multidisciplinary strategy to explore the role of digital 
literacy in supporting cross-sectoral development. The findings indicate that digital literacy not only 
fosters efficiency and innovation but also serves as a fundamental 21st-century competency 
essential for building an inclusive and culturally reflective society. The contribution of Digital 
Literacy 5.0 is significant in multicultural education, telehealth services, data-driven nutrition, 
bioinformatics, and the reinforcement of spiritual values in the digital age. This study recommends 
the development of an adaptive global curriculum and cross-sectoral collaboration to strengthen 
ethics, digital justice, and community empowerment.  
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State of the art  research has currently explored various aspects of digital literacy, ranging from technical 
competencies, AI-based education, to the integration of Big Data in the public service sector. For example, the 
implementation of AI in public service systems has been shown to improve administrative efficiency, reduce 
processing time, and increase public satisfaction with government services [13]. However, the research gap is 
still evident in two aspects: first, the lack of studies that specifically address the role of digital literacy 5.0 in 
fostering cross-disciplinary integration (e.g. between education, health, and culture); second, the lack of focus 
on the application of this concept in the context of multicultural education that requires an adaptive and value -
based approach to diversity. 

Based on this description, this paper aims to answer two key questions: first, how does digital literacy 5.0 
encourage integration across disciplines and professions in the digital era? Second, what is the role of digital 
literacy 5.0 in improving the quality of the education, health, economy, and culture sectors? The main purpose 
of this paper is to comprehensively explain the concept of digital literacy 5.0 and describe its application in 
various strategic sectors, especially in strengthening education or iented towards multiculturalism and 
inclusivity. 

LITERATURE REVIEW 

Digital literacy has undergone significant development from just a technical skill to a multidimensional 
competence. Initially, digital literacy was understood as the ability to use digital devices, but now it includes 
aspects of critical thinking, collaboration, and ethical and social awareness. Balti & Trisnawati (2022) stated 
that this transformation was triggered by societal changes towards Society 5.0, where technologies such as AI 
and IoT became part of daily life [5]. Bibliometric research by Purnomo et al. (2020) also shows that digital 
literacy continues to increase globally, both in terms of publication and topic diversification  [6]. . 

The concept of Digital Literacy 5.0 comes as a response to the complexity of modern technology that 
demands integration between computational thinking, data literacy, artificial intelligence (AI), and digital 
ethics. Yim (2023) emphasizes that digital literacy cannot be separated from AI literacy, which must be 
introduced from an early age in a transdisciplinary framework [14]. Yuan et al. (2021) developed an interactive 
learning method that combines data visualization and critical thinking training to improve digital literacy and 
decision-making skills [15]. Jo & Han (2022) stated that all majors, including non -computers, need to be 
equipped with AI and digital competencies through a cross-field curriculum. Meanwhile, Son & Jho (2024) found 
that digital literacy, data literacy, and AI literacy intersect and tend to be taught in a convergence education 
format, especially at the elementary level [16]. 

Digital technology has great potential in supporting inclusive and adaptive multicultural education. Eflova 
et al. (2023) revealed that although the younger generation is used to using technology, they still lack a deep 
ethical and technical understanding, especially in the use of AI and digital data [9].  Irvan & Annur (2024) 
designed an AI-based adaptive learning framework that is able to adapt content and learning methods 
according to students' learning styles, so it is very suitable to be applied in multicultural contexts  [17]. Support 
for continuous and equitable learning is also conveyed by Allabergenov et al. (202 3) through the development 
of Intelligent Educational Environments  that utilize AI and IoT to support digital literacy in a sustainable manner.  
Digital literacy in the 5.0 era is evolving in an integrative and ethical direction, with challenges in developing 
multicultural and transdisciplinary approaches. This study clarifies the need for a digital literacy curriculum 
that is not only adaptive to technology, but also responsive to social and cultural diversity . 
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METHODOLOGY  

This research uses a descriptive qualitative approach with an interpretive paradigm, which aims to explore 
and understand in depth the phenomenon of digital literacy 5.0 in a multidisciplinary context. This approach 
was chosen because the topic being researched deals with values, meanings, and social practices that cannot 
be explained through numbers or statistics alone. In the complex digital era, digital literacy has not only become 
a technical domain of the field of information and communication technolo gy, but has expanded into social, 
ethical, and cultural competencies that are integrated in various sectors of life such as education, health, 
economy, and culture [18]. 

Data collection was carried out through systematic literature studies, phenomenological observations, and 
policy document reviews. The literature review reviewed academic publications between 2010 and 2023 related 
to digital literacy, technology integration in education, telehealth, the digital economy, and technology -based 
public policy. Data sources are obtained from reputable international scientific journals as well as official 
documents from global institutions such as UNESCO and OECD. The search was c onducted using keywords 
such as "digital literacy 5.0," "AI and education," "multicultural education," and "digital governance." In 
addition, observations were made on the practice of using digital technology in the education and public service 
environment, in order to capture the actual dynamics in the field. A review of national policy documents such 
as Indonesia's National Strategy for Digital Transformation, as well as digital literacy policies from international 
organizations, is also involved to provide a policy context that supports or hinders the development of digital 
literacy across sectors [19]. 

The data obtained was analyzed using a thematic content analysis method. The analysis process begins with 
an open coding of the literature and documents studied, to then identify key themes that emerge, such as the 
integration of AI in education, data literacy and security, and digital challenges in multicultural contexts. Each 
theme is analyzed based on context, frequency, and relationships between themes. This approach allows for 
the development of interpretive narratives that explain the position and rol e of digital literacy in supporting 
technology-based social development. 

The selection of qualitative approaches and multidisciplinary strategies in this study is based on the 
awareness that digital challenges and opportunities cannot be solved sectorally. Digital literacy 5.0 requires 
cross-disciplinary understanding—for example, the use of AI in vascular surgery or data -driven nutrition in 
smart healthcare—that can only be analyzed holistically. A study by Basilaia and Kvavadze (2020) shows that 
the COVID-19 pandemic has accelerated digitalization in almost all sectors, thus d emanding adaptive digital 
competencies from education practitioners, health workers, and economic actors [20]. 

RESULTS AND DISCUSSION 

The Role of Digital Literacy in the Health Sector 

The development of digital technology has revolutionized the healthcare sector significantly, especially in 
the patient education and medical service models. Digital literacy is now an important foundation in the 
transformation towards a patient-centered care system, which places patients as active partners in medical 
decision-making. Digital literacy allows patients to access health information, understand diagnoses, and 
engage in chronic disease management through digital apps and platforms [21]. 

The implementation of telemedicine and e-health has expanded access to health services, especially during 
the COVID-19 pandemic. Technologies such as video calls, mobile apps, and remote monitoring provide 
convenience for patients in remote areas and people with chronic diseases who require regular monitoring [22]. 
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In addition to providing convenience and efficiency, the use of this technology also increases the effectiveness 
of patient education, such as in diabetics who successfully utilize digital media for self -education [23]. 

However, major challenges still arise in the form of the digital divide, which hinders equitable access to 
digital health services. Older people, patients from ethnic minorities, or those with low education often do not 
have adequate access to devices or digital literacy [24]. Similar studies have shown that the success rate of 
teleconsultation increases significantly if patients are accompanied by younger family members and have 
digital proficiency [25]. 

Inclusive solutions to address this gap include digital literacy training, device subsidies and internet 
connectivity, and system design that considers vulnerable groups. This strategy is reinforced by the findings 
that increasing digital literacy has a direct impact on reducing inequality in access to health services and 
improving the quality of life of marginalized communities [26]. Digital literacy not only supports the 
transformation of health services to be more effective and efficient, but also a means to create equal access 
for all sections of society. The fulfillment of the right to health now depends heavily on the ability and 
opportunities of the community to use digital technology critically and ethically.  

Strengthening Digital Literacy through Medical Education 

The integration of digital technology in medical education is increasingly becoming an essential necessity to 
prepare medical personnel to face the challenges of the 21st century. One significant form of strengthening 
digital literacy is through the development  of e-learning, the use of virtual reality (VR) simulations, and the 
integration of artificial intelligence (AI) in the medical curriculum. The digital learning model based on clinical 
simulations allows medical students to practice in a safe and rea listic environment without harming real 
patients. 

AI also plays the role of an educational partner  by providing adaptive and personalized learning, where 
algorithms can adjust the material according to the abilities and needs of each individual. This improves clinical 
understanding and decision-making skills through realistic simulation of digital patient cases [27]. Virtual 
patients—interactive digital patients—have been shown to improve the clinical, empathy, and communication 
skills of medical students in taking anamnesis and diagnoses [28]. 

In addition to the technical aspects, the use of VR allows for deeper experiential learning, with a three-
dimensional environment that is close to the real world. These technologies not only increase engagement and 
motivation to learn, but also accelerate the process of acquiring clinical skills and encourage the development  
of better clinical reasoning through complex medical data-driven case scenarios. Gamification  and AI-driven 
adaptive learning approaches  also strengthen the interactive and fun learn ing process, proving effective in 
improving the learning outcomes of medical students. 

However, the implementation of this technology must be accompanied by an evaluation of the effectiveness 
and readiness of educational institutions. Platforms such as medical tr. AI.ning has shown that the gradual 
integration of AI-based modules into the curriculum is able to improve the learning experience while providing 
continuous evaluation of student competencies. The research also emphasizes the need for lecturer training, 
adequate digital infrastructure, and ethically based curriculum design for the u se of technology to ensure safe 
and effective adoption. Overall, strengthening digital literacy through medical education not only prepares 
students in the technical aspects of digital medicine, but also shapes them into adaptive, collaborative, and 
ethical medical personnel in future clinical practice. 
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Nutrition, Technology, and Consumer Behavior 

The development of digital technology has changed the way people access and understand nutritional 
information. Access to nutrition information resources is now highly dependent on digital literacy, especially in 
evaluating the accuracy and credibility of content available online. Studies show that older age groups face 
significant challenges in accessing nutrition information through telehealth due to the limitations of digital 
literacy, thus demanding targeted interventions. 

In addition, technologies such as AI and wearable devices  are increasingly being adopted to provide 
personalized nutrition recommendations based on individual biometric and genetic data. AI -based platforms 
are now being used to monitor food intake, metabolism, and even recommend diets based on microbiom e and 
lifestyle profiles. Wearable devices also play an important role in collecting data in real time that can be used 
to personalize nutrition interventions [29]. 

Digital literacy plays an important role in empowering people to make the right nutrition decisions. 
Individuals with high digital literacy tend to have greater confidence in choosing and practicing nutritional 
information, and are more active in using nutrition apps and online services. Therefore, increasing digital 
literacy is a priority agenda in technology-based nutrition education strategies. 

Medical Tourism and Global Telehealth 

The globalization of healthcare services has driven the growth of medical tourism, where patients seek 
medical services across countries. In this context, digital literacy is a key tool in helping patients understand 
international medical options, compare service quality, and make decisions based on online data and 
information. Digital health literacy plays a role in navigating complex and often different information from the 
domestic healthcare system [30]. 

Digital platforms such as pre-operative portals, online consultation services, and teleconferencing play an 
important role in the pre- and post-medical procedure phases. Through telehealth, international patients can 
receive follow-up care, access medical records, and communicate with a specialist without having to travel 
again. This has been shown to reduce costs and improve the convenience and continuity of post -surgical health 
monitoring [31]. However, the main challenge remains on equitable access to technology and the digital divide 
between countries. Developing countries still face infrastructure barriers and low digital literacy that hinder 
telehealth optimization in the context of medical tourism. Therefore, strengthening global digital literacy is a 
strategic step to ensure equitable access to cross-border health services. 

Digital Literacy in Science, Economics, Health, and Spirituality 

Digital literacy today is not only a technical tool, but also a major foundation in various sectors that affect 
the welfare of the global community. From a digital economy perspective, digital literacy plays a crucial role in 
shaping entrepreneurial attitudes and intentions, especially among students and small business actors. 
Research shows that a strong digital understanding improves entrepreneurial competence and online business 
success [32], even driving the transformation of entrepreneurship education that integrates artificial 
intelligence (AI) to create more adaptive and innovative business people [33]. 

In the field of biomedical sciences, bioinformatics has evolved into an interdisciplinary discipline that brings 
together big data, AI, and cloud computing. This enables massive genetic and molecular analysis that supports 
the development of precision therapies and new vaccines. The bioinformatics curriculum now emphasizes 
cross-field skills, from molecular biology to programming, all of which require mastery of advanced digital 
literacy to interpret data and run modern research software [34]. 



Anurogo et al. (2023)                                                                                                                                                                                                                                                         100 
 

 

https://journals2.ums.ac.id/index.php/mier/ 
 

  

 

Technological advances have also revolutionized clinical practice, one of which is in vascular surgery. 
Robotic procedures and AI-based digital monitoring systems are now standard in many healthcare centers to 
improve the precision of procedures and patient safety. Virtual reality-based (VR)-based training also allows 
doctors to practice complex procedures in a realistic simulated environment. All of this requires the ability of 
medical personnel to process and evaluate digital data appropriately, making di gital literacy a key competency 
in the modern medical world [34]. 

In the field of obstetrics and women's health, digital literacy supports the use of fertility applications, 
pregnancy teleconsultation services, and online-based menstrual and contraceptive education. However, 
issues of ethics, data privacy, and access to technology are still major challenges, especially for vulnerable 
groups. Therefore, inclusive and gender-sensitive digital education is needed to ensure equity in access to 
reproductive health information [35]. 

In the realm of sports, digital literacy paves the way for real-time tracking of athletes' performance through 
wearables and athletic big data. Predictive AI is used to detect injury risk and design personalized exercise 
programs. However, the inequality of access to technology among amateur athletes is a serious concern. 
Therefore, digital literacy training is an important requirement so that all athletes can make equal and optimal 
use of technology. 

Interestingly, digital literacy also has a spiritual dimension. In Islamic education, technology has become a 
medium of da'wah and religious learning. Digital platforms allow people to access tafsir, hadith, and fiqh 
studies online. However, the use of this technology must also be balanced with ethical understanding. The 
concept  of digital detox in Sufism encourages self-control from excessive exposure to digital media, 
emphasizing that digital literacy is not only about technical skills, but also the spir itual ability to respond to 
technology wisely. Thus, digital literacy has evolved from just the ability to use devices to an ecosystem of 
knowledge and values that touches almost all aspects of life: from economics and science, to spirituality and 
civilization. 

Challenges and Future Directions 

In the midst of the rapid advancement of digital technology, the main challenge that arises is how to maintain 
a balance between innovation, ethics, and justice in its use. Digital ethics is an important spotlight, especially 
in the use of artificial intelligence, medical algorithms, and big data. Issues such as patient privacy, misuse of 
genetic data, and algorithmic bias demand digital literacy that is not only technical, but also reflective and 
ethical. In the healthcare and education sectors, concerns a bout data security and user identity protection are 
becoming increasingly urgent, especially amid the increasing integration of cloud computing and IoT devices. 
Therefore, strong regulations and data protection mechanisms are needed, accompanied by strengt hening 
public awareness of their digital rights [26], [36], [37]. 

In addition to ethical and security aspects, global digital inequality (digital divide) is also a major challenge  
[38]. Access to technology and digital literacy is not evenly distributed, especially in developing countries, 
remote areas, or marginalized communities [39]. Global digital justice requires not only the distribution of 
devices, but also the development of an inclusive and contextual digital literacy curriculum, which takes into 
account cultural diversity, abilities, and local needs. Digital literacy in this c ontext is not only an additional 
knowledge, but a basic competency for the 21st century—as important as reading, writing, and arithmetic skills. 

Facing the future, digital literacy must be developed as a foundation for lifelong learning and social 
empowerment [40]. For this reason, multi-sector collaboration is needed: between the government, 
educational institutions, health institutions, the technology industry, and civil society. A flexible and adaptive 
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global curriculum should be designed with cross-disciplinary actors and diverse interest groups, including 
vulnerable groups. This collaborative strategy not only strengthens individual capacity in the face of digital 
disruption, but also ensures that technological transformation proceeds fairly, ethically, and sustainably . 

CONCLUSION 

Digital Literacy 5.0 is a form of evolution from conventional digital literacy to more complex and 
transformative competencies. This concept includes the integration of artificial intelligence, big data, the 
Internet of Things, to ethics and social awareness, making it a major foundation in various sectors of modern 
life. The findings in this study show that digital literacy not only supports improving the quality of education and 
health services, but also encourages efficiency in the digital economy sector , inclusivity in multicultural 
education, and spiritual empowerment through online religious platforms.  

In the realm of medical education, the use of VR simulations and AI-based platforms has been proven to 
accelerate the acquisition of clinical competencies. In the field of nutrition, wearable technology and AI -based 
applications help personalize people's nutrition. Digital literacy has also proven crucial in supporting the 
success of telehealth and international medical tourism, as well as being a key competency in bioinformatics, 
sports, and even Islamic religious education. All of these sectors show that digital literacy 5.0 has transformed 
into an ecosystem of skills and values that demand cross-disciplinary understanding, reflective skills, and 
ethical and cultural awareness. 

Suggestion 

To strengthen the implementation of Digital Literacy 5.0, several strategic recommendations need to be 
made. First, there needs to be cross-sector collaboration between government, academia, industry, and 
communities to develop an inclusive, adaptive, and contextual digital literacy curriculum. Second, 
strengthening digital infrastructure and training needs to be focused on vulnerable groups, in order to overcome 
the digital inequalities that are still wide in various countries and regions. Third, further r esearch is needed to 
explore the ethical, cultural, and spiritual dimensions of digital literacy, especially in the context of a 
multicultural society. Finally, a collective effort is needed to make digital literacy a basic competency for the 
21st century, which is as important as literacy and numeracy in the global education system . 
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