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Abstract. The main objective of this research is to identify the index and sus-
tainability status of digital literacy mastery in higher education. Multidimen-
sional scaling (MDS) analysis was used as a problem-solving approach with the 
help of RapLiteracy software (modified from Rapfish software). The first stage 
is to determine the sustainability attributes of each dimension or indicator. Next, 
scoring the sustainability of each attribute is done with the help of the cheat 
sheet that has been provided. The next stage is to analyze the data that has been 
collected using RapLiteracy software. The results of the analysis show that the 
sustainability status of digital literacy mastery in higher education is in the 
moderately sustainable category. A holistic strategy is needed to support the 
sustainable development goals set by the government. Of course, the strategy 
must accommodate the interests of related parties. 
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1 Introduction 

The education paradigm continues to evolve [1] [2] [3]. Digital literacy plays an im-
portant role in realising digital transformation, especially in education. [4]. Digital 
literacy is mastery of technology ethically and effectively, which is essential for aca-
demic civilization to support the learning process and professional skills development 
[5]. The application of digital literacy is important to improve 21st century skills with 
effective project-based learning strategies that integrate technology interactively and 
encourage students' active participation in solving real problems collaboratively. 

Digital literacy requires not only basic skills in the use of technology, but also a 
deep understanding of how technology can be used for curriculum, learning strategies, 
and academic research [7] [8] [9]. We expect the academic community, comprising 
teachers, students, and lecturers, to not only comprehend technology but also leverage 
it to foster innovation in learning and research [10] [11]. Only with a strong founda-
tion in digital literacy and the support of adequate facilities and infrastructure can 
these ideas be realized. Data-driven adaptive learning activities are one way to inno-
vate. It involves using technology to analyze student needs in real-time. 

However, amidst rapid technological advances and increasing access to digital de-
vices, it is still difficult to ensure that digital literacy is uniformly and sustainably
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implemented throughout academic civilization [12]. Although there are some initia-

tives aimed at increasing digital literature among academics, this issue still requires 

serious [13] [14]. Measuring a person's mastery of digital literacy can be assessed 

through particularly critical, cognitive, social, operative, emotional, and projective 

abilities. This research can investigate how technology can be used in learning. It can 

encourage students and lecturers to think critically in solving problems, work together 

in teams, manage emotions when facing technological challenges, and project innova-

tions that suit the needs of industry and society. 

Digital literacy is now a must in an era where technology and information are 

growing rapidly [15] [16]. In Riau Province, which is one of the countries with tech-

nological developments starting to flourish, it is vital to assess to what extent digital 

literacy has been used and how it supports modern skills among academics [17]. In 

order to create effective policies and programs to enhance digital literacy sustainably, 

local governments and educational institutions must understand the current state of 

the sustainability of digital literature [18] [19]. 

Although digital literacy has been discussed extensively in some previous research, 

there are still some gaps that need to be filled. Previous research focused more on 

how students understood digital literacy without considering the role of the entire 

academic community, including lecturers and teachers [20] [21] [22]. Digital literacy 

requires an understanding of how to access, manage, analyse and use digital infor-

mation [23] [24]. 

This research has produced some major advances compared to previous research. 

First, this research will identify the value of the index and sustainability set of digital 

literacy specific to academic civitas in Riau Province, Indonesia. It is hoped that this 

index, taking into account elements relevant to local conditions, can provide a more 

accurate and comprehensive picture of the level of digital literacy that students and 

lecturers have. Second, the study will examine how digital literature can be improved 

and enhanced as technology develops and the changing needs of the world of educa-

tion. Thus, this research will not only contribute to academic literature but also pro-

vide practical insights for policymakers and educational institutions in formulating 

digital literacy enhancement strategies. 

2 Methods 

Researchers use a descriptive approach to describe concretely the real situation. The 

checklist-assisted interview was the tool used in data collection. Interviews are 

conducted with two approaches: structured and semi-structured interviews. The 

interview respondent selection technique is carried out using a nonprobability 

approach through purposive sampling. The selected respondents are those who are 

most familiar with the application of digital literacy at the state universities in Riau 

Province, Indonesia.  

Index and Sustainability Status of Digital Literacy in Riau             175



 

 
 

Interviews were conducted using the Rapid Rural Appraisal (RRA) approach. 

Through this RRA approach, the needs of stakeholders (lecturers, students, faculty 

leaders, and experts) will be identified in implementing digital literacy at state univer-

sities in Riau Province, Indonesia. The set of statements provided were considered to 

explain each aspect of the assessment of the sustainability of the implementation of 

digital literacy and skills in the 21st century. Researchers used a checklist sheet and 

then identified or ticked respondents' answers or opinions regarding existing condi-

tions in higher education and then compared them with criteria or indicators for the 

sustainability of digital literacy and indicators of 21st century skills. The value given 

to the responses given by respondents was marked with the numbers 0 (poor), 1 (me-

dium), and 2 (good). 

Multidimensional scaling assisted by RapLiteracy software (modified Rapfish) was 

used to analyze the index and sustainability status.  

The stages are: (1) to establish the sustainability attributes of each indicator; (2) giv-

ing a score according to the level of sustainability; (3) applying the score to the soft-

ware; and (4) analyzing the sustainability index and status. 

From this multidimensional analysis, the sustainability status of the research object 

is described. (unsustainable, quite sustainable, sufficiently sustainable, and highly 

sustainable). RapLiteracy, a modification of the Rapfish software, is an approach that 

evaluates the sustainability of each indicator or aspect of research as a whole. This 

method provides a thorough understanding of a person or group's capacity to use 

technology sustainably and effectively. Researchers can use this RapLiteracy program 

to find areas that need improvement to support the overall and sustainable improve-

ment of digital literacy. 

3 Finding and Discussion 

Based on the framework, there are six main abilities needed to master digital literacy. 

Here are the results.  

3.1 Critical Indicators 

MDS analysis with RapLiteracy software was first performed on a dimension or criti-

cal indicator. Next, researchers identified the sensitive attributes of each parameter 

using leverage analysis. In multidimensional scale analysis (MDS), power analysis is 

used to find the features that most influence the final outcome. This allows the focus 

to be on making improvements to enhance performance or sustainability within the 

observed dimension. The sustainability index refers to the following intervals: 0 - 

25.00 (unsustainable); 25.01-50.00 (less sustainable); 50.01-75.00 (quite sustainable); 

and 75.01-100 (very sustainable). The following image displays the analysis's find-

ings: 
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Fig. 1. Position of critical indicator sustainability status 

 

In the critical dimensions or indicators, the index value and sustainability status are 

at 74.35. This indicates that critical indicators are in the moderately sustainable cate-

gory because they are in the range of 50.01-75.00. Further identification can be made 

based on leverage analysis of the five attributes that have been established. There are 

two main attribute positions with high emphasis: accessibility and digital infrastruc-

ture attribution with a sustainability rating of 13.24 and technical ability and digital 

skills attribution with a durability rating of 11.87. More is presented in the following 

picture: 
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Fig. 2.  Results of leverage analysis of each attribute on critical indicator 

The two attributes marked with red-colored lines indicate that these two attributes 

have a more dominant value than the attributes with blue-colored lines. So it can be 

concluded that the two main attributes are the determining factors for the 

sustainability of the application of digital literacy in the 21st century skills of the 

academic community in higher education. 

3.2 Cognitive Indicators 

The second MDS analysis was conducted on cognitive dimensions or indicators. The 

following figure shows the results of the analysis. 
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Fig. 3. Position of cognitive indicator sustainability status 

 
In the cognitive dimension, the index value is 77.43. This reflects that this dimen-

sion is highly sustainable. The leverage analysis also identified the sensitivity of the 

five attributes used. There are two main attributes with high power positions, namely 

the ability to adapt quickly to the change of technology and digital trends with a sus-

tainability value of 13.17 and the ability to use digital literacy to solve problems with 

a sustainability of 11.71. More is presented in the following picture: 

 

 

Fig. 4. Results of leverage analysis of each attribute on the cognitive indicator 
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When viewed in the results above, there are two sensitive attributes. So these two 

attributes are identified as attributes that determine the sustainability of digital literacy 

implementation in higher education in this dimension. 

3.3 Social Indicators 

MDS analysis, with the help of RapLiteracy software, is carried out on a third dimen-

sion, or social indicator. The results of the analysis can be seen in the following image 

 

 

Fig. 5. Position of social indicator sustainability status 

 
In this social dimension or indicator, the sustainability status is only in the moder-

ately sustainable category. This condition is characterized by an index value of only 

70.89. Further identification can be made based on leverage analysis of the five at-

tributes that have been established. There are two main attributes with high power 

positions, namely communication participation and collaboration, with a sustainabil-

ity rating of 13.70, and the attributive empowerment of academic civitas through digi-

tal literacy, with a sustainability value of 12.29. More is presented in the following 

picture: 
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Fig. 6. Results of leverage analysis of each attribute on social indicators 
 

It can be concluded that these two main attributes are said to be an attribute of 

reference because they have a more dominant value than the others, thus being a 

determining factor in the sustainability of the application of digital literacy to the 

skills of the 21st century Civitas Academica in colleges. 

3.4  Operative Indicators 

MDS analysis, with the help of RapLiteracy software, is carried out on a third dimen-

sion, or operative indicator. Figure 7 presents the results of the analysis. 
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Fig. 7. Position of operative indicator sustainability status 
 

The operative dimension or indicator shows a very sustainable status. This condi-

tion is characterised by an index value of 78.40. Further identification can be made 

based on leverage analysis of the five attributes that have been established. There are 

two main attribute positions with high emphasis, namely adaptation to technological 

change with a sustainability value of 13.73 and the use of collaborative platforms and 

effective communication with a sustainability of 13.45. More is presented in the fol-

lowing picture: 
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Fig. 8. Results of leverage analysis of each attribute on operative indicators 
 

It can be concluded that these two main attributes are said to be an attribute of 

reference because they have a more dominant value than the others. Both are made 

attributes that determine the sustainability of this dimension or indicator. 

3.5 Emotional Indicators 

MDS analysis, with the help of RapLiteracy software, is carried out on a third dimen-

sion, or emotional indicator. Here are the results of the analysis: 
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Fig. 9. Position of emotional indicator sustainability status 
 

In the emotional dimension or indicator, the sustainability status is categorized as 

fairly sustainable. This condition is marked by an index value that is only at 73.76. 

Further identification can be made based on leverage analysis of the five attributes 

that have been set. There are two main attributes with high emphasis, namely the 

attribute of emotional awareness of the impact of digital content with a sustainability 

rating of 12.67 and the attribute of the ability to manage stress in the use of technolo-

gy with a sustainability value of 11.49. More is presented in the following picture: 
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Fig. 10. Results of leverage analysis of each attribute on emotional indicators 

 

It can be concluded that these two main attributes are said to be an attribute of 

reference because they have a more dominant value than the others. Both are made 

attributes that determine the sustainability of this dimension or indicator. 

3.6 Projective Indicators 

MDS analysis, with the help of RapLiteracy software, is carried out on a third dimen-

sion, or projective indicator. Here are the results of the analysis: 
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Fig. 11. Position of projective indicator sustainability status 

 

The dimensions or projective indicators show that its sustainability status falls into 

the category of quite sustainable. This condition is marked by an index value of 70.49. 

Further identification can be made based on a leverage analysis of the five attributes 

that have been set. There are two main attributes with high emphasis, namely the 

collaborative project and team collaboration attribute with a sustainability rating of 

13.82 and the digital project management and timeline attribute with a durability val-

ue of 12.61. More is presented in the following picture: 
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Fig. 12. Results of leverage analysis of each attribute on projective indicators 

It can be concluded that these two main attributes are said to be an attribute of 

reference because they have a more dominant value than the others. Both are made 

attributes that determine the sustainability of this dimension or indicator. 

3.7 Multi-Dimensional Sustainability Status 

From the results of the RapLiteracy analysis above, the multidimensional sustainabil-

ity status of the application of digital literacy to the skills of the 21st century is at a 

value of 74.22, where this value is in the range of 50,01–75,00, with a very sustaina-

ble category. This condition gives a picture that the updating of 21st century skills 

students at colleges is in a rather sustainable category and needs to be a special con-

cern for stakeholders in achieving this level of sustainability. Graphically presented in 

the following picture: 
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Fig. 23.  The degree of multidimensional sustainability of digital literacy to 21st century skills 
at Civitas Akademika College in Riau Province, Indonesia 

 

Multidimensional analysis indicates that there are 12 sensitive attributes that can 

affect the index and sustainability of digital literacy skill implementation. Further 

presented are the sensitive attributes of each indicator in the following table: 

 

Table 1.Sensitive Attributes Affecting Sustainability Indices in Digital Literacy Applications. 
Indicators Sensitive Attribute 

Critical 
1. Accessibility and digital infrastructure 
2. Technical capabilities and digital skills 

Cognitive 
1. Ability to adapt quickly to technological change 
2. Ability in using digital literacy to solve problems 

Social 
 

1. Participation in communication and collaboration 
2. Empowerment of academic citizenship through digital literacy 

Operative 
1. Adaptation to technological change 
2. Use of collaborative platforms and effective communication 

Emotional 
1. Emotional awareness of the impact of digital content 
2. Ability to manage stress in the utilization of technology 

Projective 
1. Collaborative projects and team collaborations 
2. Digital project management and timeline 

Source: Primary Data, 2024 
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21st century skills not only include technical skills in using technology but also 

include critical thinking skills, collaboration, communication, and creativity [25] [26] 

[27]. This statement is certainly in line with the opinion of Suyatno et al who said that 

digital literacy is a vital component in developing these skills, as it enables students 

and academic citizens to access information, solve problems effectively, and innovate 

in an ever-expanding digital environment [28]. Therefore, the sustainability score of 

74.22 indicates that despite significant efforts, there is still room for improvement in 

the integration of digital literacy with 21st-century skills at colleges in Riau Province, 

Indonesia. 

Research results show that digital infrastructure and accessibility are crucial to 

ensuring modern skills are used in colleges [29]. This finding reinforces the 

justification provided by Rawal that the digital infrastructure includes the software 

and hardware, such as computers, tablets, and smartphones, that are needed to help 

students learn [30]. Besides, fast and stable internet speeds are crucial, especially in 

an era when many academic tasks are done online [31]. This finding is in line with 

previous research, which stated that the digital divide would be wider if there were no 

equal access, which could hinder the development of modern skills across the region 

[32]. 

The next determining factor is digital and technical skills, which are basic skills 

that students must have to make optimal use of technology. These skills include un-

derstanding the basic concepts of information and communication technology (ICT), 

being able to operate software, and using digital tools for learning [33]. This result is 

in line with the idea [34] that digital skills are not limited to the use of technology; 

knowledge about cyber security, data privacy, and digital ethics are also important 

[34]. 

The ability to adapt quickly to technological change is becoming crucial. To 

remain relevant to technological advances, academic disciplines must be able to keep 

up with these advances [35]. The ability to adapt to these requires openness to lifelong 

learning, which means that students, teachers, and employees must always be 

prepared to use new technologies in academic and administrative activities [36]. 

Digital literacy is more than just the ability to use technology and how to use it to 

solve problems. It also includes the capacity to find, evaluate, and use digital 

information correctly. Strong digital literacy in higher education enables students and 

teachers to do better research, create new ideas, and improve the quality of learning 

[37].  

Communication and collaboration are the next components that also play a major 

role. In the twenty-first century, communicating and collaborating are essential skills 

that must be promoted in an academic environment to accelerate adaptation [33]. In 

the age of globalization, the ability to communicate and collaborate effectively with 

others, both directly and through digital platforms, is becoming increasingly 

important [38]. This finding is confirmed by research conducted by Kim who 

emphasised that active participation in digital collaboration at colleges enables more 

dynamic and innovative exchanges of ideas [39]. In research projects, they can work 

together, share resources, and solve problems collectively. Not only is it necessary to 

be able to adapt quickly, but institutions must also be prepared to update and improve 
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existing technology systems. The university must have a long-term plan to implement 

new technologies in administration and curriculum.  

Using collaborative platforms and effective communication is an essential part of 

21st-century skills. Project management tools and online discussion forums are 

examples of collaborative platforms that enable the academic community to work 

together more efficiently and productively [40]. In addition, it is important for 

academics to understand the code of ethics of digital communication, which covers 

ways to communicate professionally and politely in an online context. Emotional 

awareness of the impact of digital content refers to how academics understand how 

digital content can affect their emotional and mental well-being. This includes the 

ability to recognize the symptoms of anxiety or stress that may be caused by the use 

of technology and how to manage those feelings. Colleges in Riau Province must 

develop programs that help students and teachers manage the emotional impact of the 

use of technology, including health education. 

Besides, the stress management aspects associated with the use of technology are 

an additional component that is crucial to the utilization of modern skills. Although it 

has many benefits, technology can also cause stress if not properly managed. College 

alumni may face challenges such as the need to stay connected, the increasing 

workload due to ease of access to the Internet, and concerns about rapid technological 

developments [41]. It's clearly not apart from teamwork and collaborative projects, 

which are also important components in the development of this century's skills. 

When students and lecturers work together in teams, they can more effectively share 

knowledge, improve social skills, and achieve common goals. To achieve this, 

academic civitas must have effective digital project management and timing. Digital 

project management includes project planning, management, and implementation 

using digital tools and technologies. Effective timing is also important to ensure that 

each team member understands their responsibilities, deadlines, and expected 

outcomes.  

By paying attention to and developing these factors, colleges can create an 

academic environment that supports the development of digital and non-digital skills, 

as well as preparing students and lecturers to face the challenges of the technological 

age. 

4 Conclusion 

Effective learning can be supported by digital literacy skills. The results of a 

comprehensive analysis conducted on the level of sustainability of digital literacy 

mastery in higher education indicate a level of sustainability in the moderately 

sustainable category. Stakeholders are expected to be able to develop a holistic policy 

recommendation to realize digital literacy skills in the 21st century. With policy 

recommendations that accommodate the needs of the parties, it is expected to support 

the sustainable development goals (SDGs) that have been launched by the 

government. 
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