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Abstract. The digitalization of education is pivotal in the 4.0 and 5.0 eras, fostering 

equitable access to information and improving learning processes in a globally competitive 

environment. This study evaluates the implementation and impact of the Si Remote 

digitalization program at a junior high school in Indonesia. The research combines 

qualitative data from interviews, observations, and documentation with quantitative survey 

data to assess features such as E-Class Management and E-Special Services Management. 

Key findings highlight the program's effectiveness in streamlining school administration, 

enhancing teaching efficiency, and increasing student engagement. Notable initiatives 

include E-Attendance, E-Budgeting, E-Library, and E-Canteen, simplifying processes and 

improving access to resources. Despite these successes, challenges such as the digital 

divide and technical issues persist, emphasizing the need for improved infrastructure and 

training. This study offers valuable insights for replicating digitalization efforts in similar 

educational contexts, contributing to inclusive and innovative school management. 

Keywords: educational digitalization, digital literacy, school administration technology 

1 Introduction 

The digitalization of education has emerged as a transformative force in the 4.0 and 5.0 eras, 

characterized by rapid technological advancements and societal shifts driven by digital 

innovations. These eras emphasize the integration of intelligent technologies, such as artificial 

intelligence (AI), big data, and the Internet of Things (IoT), to revolutionize traditional practices 

across sectors, including education[1][2]. Since the 1980s, the digital era has progressively 

evolved, marking a shift from mechanical and analog systems to digital technologies[3], 

significantly reshaping various sectors, including education [4]. This digital transformation 

prepares students for the demands of a technologically advanced workforce[5] and addresses 

the evolving needs of modern society[6] by emphasizing collaboration, creativity, and critical 

thinking skills. 
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Digitalization in education is particularly crucial for enhancing access to information[7], 

improving teaching and learning processes[8], and preparing students for a globally competitive 

environment[9]. This shift integrates tools such as computers, smartphones, and multimedia 

technologies to establish a student-centered learning ecosystem[10], fostering 

collaboration[11], critical thinking[12], and the exchange of ideas[13]. 

The government's commitment to digital transformation in Indonesia is reflected in key policies, 

including Presidential Instruction No. 95 of 2018 on the e-Government System. This directive 

emphasizes leveraging digital technologies to improve the quality of public services[14], with 

education being a central focus. Programs initiated by the Ministry of Education and Culture, 

such as digitalized textbooks, e-learning platforms, and online assessments, aim to bridge 

educational disparities between urban and rural areas[15] while modernizing the teaching and 

learning processes. These efforts align with the broader goals of the industrial revolutions, 

promoting equitable access to resources[16] and preparing students to navigate the challenges 

of globalization. 

Despite these advancements, implementing educational digitalization in Indonesia remains 

uneven[17], particularly in rural areas where infrastructure, training, and resources are 

limited[18]. These disparities create a digital divide[19], restricting access to innovative tools 

and exacerbating educational inequalities. Addressing this issue, a junior high school in 

Banyuwangi, Indonesia, stands out as a model institution implementing a comprehensive 

digitalization program called Si Remote. This initiative encompasses features like E-Class 

Management, E-BK (Guidance Counseling), and E-Canteen, which streamline administrative 

processes and enhance educational experiences. However, systematic evaluations of its impact 

on student engagement, school management, and service delivery remain limited. 

This research aims to evaluate the implementation and outcomes of the Si Remote digitalization 

program at the junior high school, focusing on its effectiveness in improving school 

management, fostering student engagement, and optimizing service delivery. This study 

combines qualitative data from interviews, observations, and documentation with quantitative 

survey data to comprehensively understand the program's impact. 

The findings are expected to contribute to the broader discourse on digitalization in education 

by addressing gaps in the literature on rural school initiatives. Academically, the research 

provides insights into the practical challenges and successes of implementing digital tools in 

education. Practically, it offers actionable recommendations for policymakers and educators to 

replicate and adapt similar programs, ensuring a more inclusive and practical framework for 

digitalization in Indonesian schools. 

2 Method 

The researcher employs a Mixed Methods approach [20]. This research adopts a mixed methods 

approach, integrating qualitative and quantitative methodologies to understand the phenomenon 

studied comprehensively. The mixed methods approach used in this study is the Sequential 

Exploratory Design model. The Sequential Exploratory Design is the chosen model, involving 

a step-by-step process where qualitative research is conducted first, followed by quantitative 

research. This research model combines qualitative and quantitative methods in a sequential 



 
 

(serial) order, where the first phase of the research uses qualitative methods and the second 

phase uses quantitative methods. In the qualitative phase, data is gathered through observations, 

interviews, and documentation to explore underlying themes and insights. The subsequent 

quantitative phase involves surveys or statistical analysis to validate and generalize the findings 

from the qualitative phase. This combination ensures a robust research framework, allowing for 

in-depth exploration and data-driven conclusions that enhance the study's reliability and 

applicability. 

The researcher uses source and technique triangulation to test the validity of qualitative data. 

2.1 Source Triangulation 

 
Figure 1. Source Triangulation 

 

Source triangulation ensures data credibility by comparing information gathered from multiple 

sources using the same method. This approach helps identify consistent patterns and reduces the 

potential for bias from a single perspective. In this research, the researcher chooses three key 

informants: the Principal, who provides insights into policy and administrative aspects; 

Teachers/Responsible, who offer perspectives on implementation and challenges; and Students, 

who share experiences and outcomes from using digitalization programs. Comparing data from 

these varied perspectives strengthens the study's validity and reliability. 



 
 

2.2 Technique Triangulation 

 
Figure 2. Technique Triangulation 

 

Technique triangulation focuses on verifying data credibility by employing multiple data 

collection methods on the same source. This approach enhances understanding by capturing 

diverse aspects of the data. In this study, the researcher employs three techniques: 

a. Observation: Directly monitoring activities and behaviors to gather firsthand insights. 

b. Interviews: Engaging in structured conversations to explore more profound experiences 

and perceptions. 

c. Documentation: Analyzing records, such as reports, attendance logs, or digital platform 

data, to substantiate findings from observations and interviews. 

By cross-referencing data collected through these techniques, the researcher ensures a thorough 

analysis. 

Combining source and technique triangulation creates a robust framework for validating 

qualitative data. The researcher minimizes errors, inconsistencies, and biases by gathering 

insights from different informants (source triangulation) and through various methods 

(technique triangulation). This dual triangulation approach provides a well-rounded perspective, 

uncovering nuanced insights about the digitalization program's implementation and outcomes. 

Triangulation is vital for enhancing the credibility and dependability of qualitative research 

findings. It ensures that the data reflects diverse viewpoints and withstands scrutiny from 

multiple angles. In this study, triangulation validates the findings and highlights the challenges, 

successes, and areas for improvement in the digitalization program, offering a balanced and 

reliable conclusion. 



 
 

Then, the researcher utilized validity and reliability tests to examine the accuracy of quantitative 

data. 

a. Validity Test 

The validity test is used to evaluate the questionnaire developed by the researcher to 

determine whether it is valid. A questionnaire is considered valid if its questions and 

content accurately measure what they are intended to assess. The data obtained from the 

trial questionnaire will be tested for validity using SPSS, and the results will be compared 

with the r-table at a 5% significance level. The instrument is considered invalid if the r-

table value exceeds the r-calculated value. Based on the validity test conducted on the 

questionnaire responses, which involved eight respondents from User Group 1 

(teachers/responsible) and 24 respondents from User Group 2 (students), the r-table value 

was determined to be 0.444. The questionnaire is deemed valid if the r-table value (0.444) 

exceeds the r-calculated value. The final results of the validity test for the eight respondents 

in User Group 1 (teachers/responsible) showed that all items were valid. 

b. Reliability Test 

The reliability test is used in research to ensure that the information obtained is consistent, 

even when measured using the same instrument multiple times. This study employed the 

Cronbach's Alpha method, where the instrument is considered reliable if Cronbach's Alpha 

is more incredible than the r-table value at a 5% significance level. The reliability 

coefficient (α) is deemed acceptable if greater than 0.60. 

3 Results 

This study's combination of qualitative and quantitative data has provided a comprehensive 

understanding of the digitalization program. The qualitative phase revealed strong support for 

the program from teachers and students, with many expressing satisfaction with the tools' ease 

of use and accessibility. However, the challenges related to initial adaptation and limited 

resources highlighted areas for improvement. The quantitative phase confirmed that the digital 

tools were well-received, significantly improving efficiency and student engagement. 

3.1. Implementation of the Digitalization Program 

Based on the interview and documentation techniques, it was found that digitalization was 

implemented by creating various programs to facilitate school services and management, known 

as Si Remote. Some of the programs created for school management include the following: 

E-Class Management 

E-Class management is a website or QR barcode students or teachers use to facilitate class 

management in a digital format. Below are the digitalization programs for e-class management. 

a. E-Attendance: E-Attendance involves the class secretary accessing the E-Class 

Management website, selecting the E-Attendance menu, and checking the names of 

classmates who are present or absent. Attendance records are automatically compiled and 

displayed directly on the spreadsheet in the E-Attendance system. 



 
 

b. E-Budgeting: The class treasurer records and reports class administration through the E-

Class Management website. They select the E-Budgeting menu in a spreadsheet and 

manual (ledger) format. The records are updated twice a week. 

c. E-Learning Journal: The class secretary fills the journal through the E-Class Management 

website. They select the E-Learning Journal menu, which includes information such as the 

lesson time, the teacher, and the subject matter taught. 

d. E-Pancasila Student Journal: The class secretary records student behavior through the E-

Class Management website by selecting the E-Pancasila Student Journal menu. This 

journal notes actions or behaviors that do not align with the values of Pancasila (Indonesia's 

national ideology). 

e. LIKABUM (Student Needs Information Sheet). Students fill out their personal data 

through the e-Class Management website and then select the LIKABUM menu option, 

accompanied by their parents. That includes interests, hobbies, learning preferences, 

student abilities, competencies, supporting information, and career aspirations. 

LIKABUM aims to align students' learning styles in the classroom and make it easier for 

teachers to manage the learning process. 

f. E-Journal Reflection for Students. Using the e-journal reflection, each student individually 

fills out their learning achievements through the e-Class Management website, selects the 

e-journal reflection feature, and fills out a Google Form containing questions about their 

learning success. These questions include their level of happiness in class/school, what 

makes them happy at school, what makes them unhappy at school, and sharing positive 

and negative experiences in school, among others. The e-journal reflection allows teachers 

to assess and analyze whether the learning process has been successful, not by measuring 

the competency achievements of the students but by evaluating the success of the learning 

process for both students and teachers. 

 

E-Special Services Management 

The digitalization program incorporates several features designed to improve various school 

services. The E-BK (Guidance and Counseling) feature includes video guidance from YouTube 

and counseling services through WhatsApp chat, making it easier for students to receive support. 

The E-Kantin (Canteen) provides a digital menu of food, drinks, and snacks, all available on the 

website, with the added convenience of ordering via WhatsApp. The E-Lab PAI (Islamic 

Education Laboratory service) offers numerous features accessible through the website, such as 

a guest book, profiles, background information, vision, mission, learning media, e-books, 

schedules, and an activity gallery, helping to streamline administration and enhance learning. 

The E-Perpus (E-Library) includes features like the visit book, cheerful library ambassador 

program, articles, curriculum books, bulletins, book collections, and a gallery of library 

activities, all available online for easy access. The E-UKS (School Health Services) provides 

health education through YouTube videos and health services via WhatsApp and promotes a 

healthy school environment through digital resources. Finally, E-Ijen Geopark provides detailed 

information on the geopark's concept, geology, biology, cultural sites, and legal framework, all 

accessible through the website. These features aim to streamline services, enhance 

communication, and provide easier access to information and resources for both students and 

staff. 

3.2. User Response to the Digitalization Program  



 
 

E-Class Management 

Based on the survey results from two user groups, group 1 (Teachers/Responsibles) and group 

2 (Students), regarding the features of e-class management such as E-Attendance, E-Budgeting, 

E-Learning Journal, E-Pancasila Student Journal, Likabum, and E-Student Reflection Journal, 

70% of them felt that these features were easy to use. That means that most users find the e-

class management system easy to understand and use. It can be shown below. 

 
Figure 3. E-Class Management 

E-Special Services Management 

Based on the survey results conducted with two user groups, Group 1 (Teachers/Responsibles) 

and Group 2 (Students), it was found that the specialized E-Management system features, such 

as E-BK, E-Canteen, E-Lab PAI, E-Library, E-UKS, and E-Ijen Geopark, were reported to be 

easy to use. With 75% of students and teachers feeling that these E-Class Management features 

are user-friendly, according to the Likert scale assessment, most users feel comfortable and do 

not face difficulties using these features. It can be shown below. 

 
Figure 4. E-Special Services Management 



 
 

4 Discussion 

4.1 Implementation of the Digitalization Program 

The digitalization program, Si Remote, was implemented as a comprehensive initiative to 

modernize school management and improve service delivery. This program introduced several 

innovative features designed to streamline administrative processes and enhance educational 

experiences for both teachers and students. One of its key components, E-Class Management, 

included tools such as E-Attendance, E-Budgeting, and E-Learning Journal. These tools 

automated processes such as tracking student attendance, managing school finances, and 

maintaining real-time learning records. This automation significantly reduced the administrative 

burden on educators and staff, enabling them to allocate more time and energy to instructional 

and developmental tasks[21], [22]. 

In addition to classroom-focused tools, the program incorporated E-Special Services 

Management, which included features such as E-BK (Guidance and Counseling), E-Kantin 

(Canteen), and E-Library. These specialized services provided students and teachers seamless 

access to essential school resources. For instance, E-BK streamlined communication between 

counselors and students, offering a more structured and accessible way for students to receive 

counseling support. Similarly, E-Kantin introduced a cashless transaction system for ordering 

food, which enhanced operational efficiency and promoted convenience for students and staff. 

The E-Library enabled digital access to learning materials, reducing reliance on physical 

textbooks and fostering a more inclusive and resource-rich educational environment. 

Implementing Si Remote underscores the school's commitment to leveraging technology to 

address operational inefficiencies. By automating routine tasks and introducing digital 

platforms, the program not only improved day-to-day school operations[23][24] but also set the 

stage for increased engagement among students and teachers[25]. These advancements 

demonstrate the potential of technology to revolutionize educational management when 

thoughtfully designed and implemented. The program's success highlights the importance of 

combining user-friendly tools with robust support systems to ensure widespread adoption and 

sustained use. 

The digitalization program also enhanced the accessibility of various school services for 

students and teachers. Features such as E-BK, which utilized platforms like WhatsApp for 

communication, and E-Kantin, which allowed for menu ordering, were particularly effective in 

improving interactions within the school community. Students noted that these tools helped 

them feel more connected to their peers and teachers, creating a stronger sense of belonging 

within the school. Furthermore, the flexibility offered by the digital platforms, such as ordering 

food or accessing counseling support remotely, empowered students to engage with school 

services[26] in ways that aligned with their individual needs and preferences. 

4.2 User Perception and Usability 

The teachers and students expressed high satisfaction with the digital tools used in class 

management and unique services. Features such as E-Attendance, E-Budgeting, and E-Learning 

Journals were particularly valued for their ability to streamline daily administrative tasks and 

create a more organized, transparent system. Teachers found these tools instrumental in 

reducing the time spent on routine tasks, enabling them to focus more on teaching. Similarly, 



 
 

students appreciated the ease of navigating these systems, which helped them stay informed and 

actively participate in classroom activities. This functionality alignment with user needs 

underscores these tools' effectiveness in addressing modern education's demands. 

In the second stage of the research, quantitative data was collected through surveys administered 

to teachers and students. Survey results revealed that 70% of respondents rated the digital tools 

used for class management as "easy to use" and "helpful in daily tasks." E-Attendance and E-

Budgeting received exceptionally high ratings for their efficiency and time-saving capabilities. 

Teachers noted that E-Attendance provided real-time tracking of student participation, while E-

Budgeting simplified the planning and monitoring of classroom expenses. These features 

enhanced operational efficiency and created a more systematic and transparent classroom 

environment. 

Teachers and students also highly rated the E-Special Services Management program features, 

such as E-BK, E-Kantin, and E-Perpus. Approximately 75% of participants indicated that these 

tools significantly improved communication facilitated more efficient school services, and 

provided better access to resources. For instance, E-Kantin streamlined the ordering and 

payment process for meals, while E-Perpus offered a digital library platform that expanded 

access to learning materials. These tools fostered a more cohesive and connected educational 

environment, bridging the gap between students and services. 

The findings indicate that the digitalization program has successfully improved classroom and 

service management, enhanced accessibility to educational resources, and strengthened 

communication between students and teachers. As Didmanidze et al. found, by simplifying 

complex processes, digital technologies enabled educators to focus more on teaching and 

mentoring[27], while students benefited from a more engaging and supportive educational 

experience.  

The results demonstrate that Si Remote effectively streamlined administrative processes and 

optimized educational services. The program's features addressed critical operational 

inefficiencies, reducing the burden on staff and improving the overall educational experience 

for students. These findings underline the importance of aligning technological tools with 

schools' practical needs to achieve meaningful improvements in educational outcomes[28]. 

4.3 Enhanced Engagement and Accessibility 

When asked about the impact of the digitalization program on their learning experience, over 

70% of students reported that the digital tools, particularly E-Learning Journals and E-Journal 

Reflections, significantly enhanced their engagement with the content and allowed them to 

reflect on their learning progress. These tools provided an intuitive platform for students to 

systematically document and track their achievements. Many students noted that this process 

made them more aware of their educational growth, fostering a sense of accomplishment and 

motivating them to take greater responsibility for their learning. This feedback highlights the 

role of digital tools in promoting self-directed learning, a key element of modern educational 

practices. 

Administrators and teachers similarly valued digital management tools for improving 

organizational efficiency within the school. Tools such as E-Attendance, E-Budgeting, and E-

Journals were widely recognized as a significant improvement over traditional paper-based 
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methods. The capability to perform real-time data entry and reporting reduced the likelihood of 

errors and minimized delays in administrative processes. Teachers, in particular, found the E-

Learning Journal beneficial for monitoring student progress, allowing for timely feedback and 

better alignment of teaching strategies with student needs. These advancements underline the 

importance of technology in optimizing school management and fostering a more dynamic and 

responsive educational environment. 

Digital tools also played a critical role in enhancing student engagement and fostering a deeper 

connection to school activities. Features like E-Journal Reflections allowed students to record 

their personal experiences and insights, encouraging them to participate actively in their 

educational journey. This functionality helped build a sense of accountability and ownership 

among students, aligning with best practices in student-centered learning. Teachers observed 

that this feature enabled students to reflect critically, contributing a more thoughtful approach 

to their studies and school life. 

Overall, the digitalization program improved administrative efficiency[23] and contributed to 

better educational outcomes by encouraging active learning and self-assessment among 

students. This dual impact reflects a growing alignment with global trends in digital 

education[29], emphasizing technology's importance in fostering collaborative, interactive, and 

student-driven learning environments. By bridging administrative and pedagogical goals, the 

program serves as a model for integrating digital tools into educational systems effectively. 

4.4 Challenges in Implementing Si Remote 

Despite the successes of the Si Remote program, several challenges were identified during its 

implementation. These challenges reveal systemic issues that must be addressed for the program 

to achieve its full potential and ensure equitable benefits for all stakeholders. 

4.4.1 Digital Divide 

One of the most significant challenges was the digital divide, particularly among students in 

rural areas. Limited device access and unreliable internet connectivity prevented some 

students from fully participating in the program. Students from low-income families were 

disproportionately affected, highlighting the socioeconomic inequalities that persist in 

education. This inequity in access created disparities in engagement and learning outcomes, 

emphasizing the need for targeted infrastructural improvements to bridge the gap[30]. 

4.4.2 Learning Curve and Overdependence on Technology 

The transition to digital platforms posed challenges for both students and teachers. 

Approximately 30% of respondents indicated additional training was needed to utilize the 

program's digital tools fully. Teachers highlighted a steep learning curve, particularly for 

those unfamiliar with online teaching platforms. Workshops and ongoing support were 

identified as critical for helping educators navigate these challenges and integrate digital 

tools into their teaching practices effectively[31]. Moreover, some teachers expressed 

concerns about balancing traditional teaching responsibilities with the demands of managing 

digital tools, leading to increased workloads and, in some cases, burnout. 

4.4.3 Technical and Operational Issues 



 
 

Frequent system glitches, downtimes, and errors in features like E-Journal and online menu 

ordering disrupted the program's smooth operation. These issues led to delays in tracking 

attendance, updating learning progress, and communicating through digital platforms. 

Teachers and students reported frustrations with these disruptions, occasionally hindering 

their ability to benefit entirely from the system. The reliance on technology also made 

schools vulnerable to operational disruptions caused by system failures or software bugs. 

4.4.4 Privacy and Data Security Risks 

The shift to digital platforms introduced concerns about the security of sensitive data, such 

as attendance records and financial information. While convenient, the use of WhatsApp for 

counseling raised questions about the confidentiality of student information[32], [33]. 

Administrators expressed concerns about the adequacy of existing measures to protect data 

from breaches or unauthorized access, underscoring the importance of implementing robust 

cybersecurity protocols. 

Despite the challenges, the Si Remote program presents valuable opportunities to improve 

educational digitalization. Its success in streamlining administrative processes and 

enhancing student engagement demonstrates the potential for digital tools to transform 

education. This initiative highlights the importance of leveraging technology to foster 

inclusivity[34], improve learning outcomes[35], and reduce operational inefficiencies[23]. 

The program sets a benchmark for integrating digital platforms into school management, 

offering a scalable model that can be adapted to other schools across Indonesia, provided 

infrastructure and training are adequately addressed. 

Targeted interventions are essential to overcome existing barriers. Bridging the digital divide 

requires expanding internet access in rural areas and providing affordable devices to ensure 

equitable participation. Capacity-building initiatives, such as comprehensive teacher 

training and peer mentoring, are crucial to equip educators with the skills to integrate digital 

tools effectively. Addressing technical issues through robust infrastructure, regular system 

maintenance, and user feedback mechanisms can enhance reliability and minimize 

disruptions. Moreover, implementing strong data security protocols, such as encryption and 

secure platforms, will help mitigate privacy concerns and build trust among users. These 

efforts will effectively scale digitalization programs across diverse educational contexts if it 

combined with a systemic approach to resource distribution and stakeholder readiness. 

5 Conclusion 

Implementing the Si Remote program has demonstrated significant potential in transforming 

school management and educational practices through digital innovation. The program 

streamlined administrative processes, enhanced student engagement, and improved service 

delivery by integrating tools such as E-Class Management and E-Special Services Management. 

Features like E-Attendance, E-Budgeting, and E-Journal Reflections reduced operational 

inefficiencies and fostered a more inclusive and resource-rich learning environment, 

contributing to better educational outcomes. 

Despite these successes, the study highlighted critical challenges, including the digital divide, 

technical and privacy issues, and the steep learning curve educators and students face. Limited 



 
 

device access and unreliable internet connectivity posed significant barriers, particularly for 

rural and low-income students. Additionally, the reliance on digital platforms underscored the 

need for robust infrastructure, comprehensive training programs, and stronger data security 

measures to sustain the program's effectiveness and ensure equitable participation. 

This research provides valuable insights into the opportunities and obstacles of educational 

digitalization in Indonesia, offering a scalable model for other schools. However, the success of 

similar initiatives requires targeted interventions, such as expanding internet access, subsidizing 

technology for underprivileged communities, and fostering digital literacy among stakeholders. 

Policymakers and educators must address these systemic challenges to align digitalization 

efforts with national education goals. 

Ultimately, the findings underscore the transformative potential of digital tools in education, 

emphasizing their role in fostering active learning, self-assessment, and collaborative 

engagement. By bridging the gap between policy aspirations and on-the-ground realities, 

programs like Si Remote can serve as a blueprint for achieving a more inclusive and digitally 

empowered education system. 
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