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ABSTRACT

Civic competence is a critical component of education, fostering students’ ability to actively engage in democratic processes and social responsibility. However,
traditional civic education often lacks interactive and real-time assessment mechanisms, limiting its effectiveness in promoting active participation. This study
aims to develop and evaluate Tesiapo, a digital application designed to enhance civic competence through a structured, point-based reward system. By integrating
gamification and digital assessment tools, the application seeks to improve students’ civic responsibility, participation, and engagement within the school
environment. Using a Research and Development (R&D) approach with the 4-D model (Define, Design, Develop, Disseminate), the study conducted needs
analysis, application development, expert validation, and pilot testing at SMA Negeri 1 Dulupi. Mixed-methods data collection, including surveys, interviews,
observations, and pre-test/post-test assessments, was used to evaluate the application’s impact on students’ civic engagement. Results indicate a significant
increase in students’ civic awareness, participation in school governance, and adherence to civic responsibilities. The point-based reward system effectively
motivated students, while teachers reported reduced administrative burdens and improved real-time behavior tracking. These findings suggest that gamification-
based digital tools can effectively bridge the gap between civic education theory and practice, promoting intrinsic motivation for responsible citizenship. The
study contributes to digital civic education discourse, emphasizing the importance of structured digital assessment systems. Future research should explore the
long-term sustainability of digital reward systems, the role of parental involvement, and the potential for expanding Tesiapo into broader character education
domains.
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Introduction

Education plays a fundamental role in shaping individuals and societies. It is a crucial tool for nurturing civic values, fostering responsible citizenship,
and promoting democratic engagement. The increasing emphasis on citizenship education aims to equip students with knowledge, skills, and
dispositions that enable them to participate actively in civic life. In modern educational frameworks, civic competence is recognized as a
multidimensional construct encompassing civic knowledge, civic skills, and civic engagement (Branson, 2022). The development of these
competencies ensures that students not only understand their rights and responsibilities as citizens but also actively contribute to their communities. The
integration of civic competence into school curricula aligns with global efforts to strengthen democratic values, social responsibility, and political
participation (Rafzan et al., 2020).

Technological advancements have significantly influenced educational practices, including the ways civic education is delivered. The emergence of
digital learning tools has reshaped conventional methods of teaching and assessing civic competence. Digital platforms offer innovative ways to engage
students in learning experiences that are interactive, participatory, and reflective of real-world civic responsibilities (Liantoni et al., 2018). The concept
of digital citizenship has gained prominence, emphasizing the responsible and ethical use of technology in civic engagement (Nurhikmah et al., 2023).
Scholars argue that digital tools can enhance students’ understanding of civic concepts and foster active participation in school and community affairs
(Kaumba et al., 2020). However, despite the proliferation of technology-driven educational tools, there remains a gap in the integration of structured
digital platforms for assessing and enhancing civic competence in secondary education.

One of the key challenges in fostering civic competence among students is the lack of structured mechanisms to monitor and reinforce civic behaviors.
Traditional methods of civic education often rely on theoretical instruction and are limited in their ability to track students’ engagement in civic
activities (Mudmainna et al., 2024). Schools struggle to provide meaningful assessments of students’ civic participation, responsibility, and engagement
beyond classroom discussions. Moreover, existing disciplinary measures often focus on punitive approaches rather than fostering intrinsic motivation
for civic responsibility (Alfauzi & Muthali’in, 2023). The absence of a systematic and transparent evaluation framework has led to inconsistencies in
how civic competence is cultivated among students.
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In response to these challenges, various digital platforms have been developed to support character education and civic learning. Digital gamification
methods, interactive civic education modules, and online discussion forums have been explored as potential solutions (Rejeki & Pagasan, 2019). Some
educational institutions have implemented digital reward systems to incentivize positive behavior, yet these approaches often lack comprehensive
integration with formal civic education curricula. The general approach to digital civic education has primarily focused on content delivery rather than
real-time assessment and feedback mechanisms (Habibi & Zabardast, 2020). Consequently, there is a growing need for an integrated digital solution
that not only educates students about civic responsibility but also tracks and evaluates their engagement in civic activities.

Several studies have examined the impact of technology on civic education. Azhara et al. (2023) highlight that digital applications play a vital role in
reinforcing students’ understanding of civic values by providing instant feedback and structured learning pathways. Research by Winarni et al. (2020)
suggests that digital assessment tools can enhance students’ awareness of their civic responsibilities by offering transparent evaluation criteria.
Similarly, Utami (2021) underscores the importance of structured digital systems in encouraging student participation in school governance and
extracurricular civic initiatives. These findings indicate that technology-driven assessment models can significantly contribute to the development of
civic competence among students.

Despite these advancements, existing digital solutions often lack a structured framework tailored to high school students’ civic engagement needs.
Studies on digital character assessment have primarily focused on higher education settings or corporate training programs (Ireland et al., 2017). There
is limited research on how digital assessment tools can be effectively applied in secondary schools to promote civic engagement and responsibility.
Additionally, while gamification and point-based reward systems have been explored in various educational domains, their application in assessing
civic competence remains underdeveloped (Zaen et al., 2021). The need for a digital system that not only rewards civic engagement but also serves as a
formative assessment tool remains largely unmet.

To address this gap, this study explores the development of the Tesiapo (Tata Tertib Sistem Aplikasi Poin) application, a digital platform designed to
assess and enhance students’ civic competence. Tesiapo integrates a point-based evaluation system that records students’ participation in civic activities,
adherence to school regulations, and overall civic responsibility. Unlike conventional disciplinary systems, Tesiapo emphasizes reinforcement over
punishment by awarding points for positive civic behaviors while documenting areas for improvement. The application is structured to provide real-
time feedback, allowing students to track their civic engagement progress while enabling teachers to monitor and guide their development.

This study employs a Research and Development (R&D) approach using the 4-D model (Define, Design, Develop, Disseminate) to ensure a systematic
and iterative development process. By incorporating expert validation and user feedback, the study aims to assess the effectiveness, usability, and
impact of Tesiapo on students’ civic competence. The novelty of this research lies in its integration of a digital reward system within civic education,
offering a structured and transparent assessment mechanism that aligns with contemporary pedagogical needs. The findings of this study are expected
to contribute to the broader discourse on digital civic education by providing an evidence-based model that can be adapted and implemented in
secondary schools to foster responsible and engaged citizens.

Methodology

This study employs a Research and Development (R&D) approach using the 4-D model (Define, Design, Develop, and Disseminate) to develop and
evaluate the effectiveness of the Tesiapo application in enhancing students’ civic competence. The 4-D model, introduced by Thiagarajan et al. (1974),
provides a structured framework for systematic educational material development and validation. This research approach is well-suited for educational
innovations, ensuring that the developed product undergoes iterative refinement based on expert validation and user feedback (Romadlona et al., 2021).

The study was conducted at SMA Negeri 1 Dulupi, Boalemo Regency, Gorontalo Province, Indonesia. The selection of this institution was based on its
demographic representation of secondary school students, as well as its readiness to integrate digital tools into the learning process. The participants
included teachers and students, who were selected through a purposive sampling technique to ensure that the respondents had relevant experience with
civic education and digital learning tools (Suparman, 2022).

The research followed the four phases of the 4-D model, which facilitated a systematic approach to the development and implementation of the Tesiapo
application:

1. Define Phase

The define phase involved a needs analysis to identify the gaps in civic competence education at SMA Negeri 1 Dulupi. Data were gathered through
interviews, surveys, and direct observations involving students, teachers, and school administrators. The analysis focused on:

• Students’ understanding of civic competence, including civic responsibility, participation, and engagement.

• Existing disciplinary mechanisms and their effectiveness in fostering civic competence.

• Teachers’ perspectives on integrating digital tools into civic education.

The findings from this phase highlighted the need for a structured digital assessment tool that provides real-time feedback and encourages students to
actively engage in civic activities.

2. Design Phase
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Based on the needs analysis, the design phase focused on developing the initial prototype of the Tesiapo application. This stage involved:

• Conceptualizing the application structure, including the user interface (UI), database system, and point-based reward system.

• Defining the assessment criteria, where students would earn points for participation in school and community-based civic activities.

• Developing content and features, such as dashboards for tracking civic engagement, notifications for upcoming civic tasks, and reports for teachers to
monitor students’ progress.

The prototype design was developed following universal usability principles to ensure accessibility for students with varying levels of digital literacy
(Habibi & Zabardast, 2020).

3. Develop Phase

The develop phase involved the technical implementation and expert validation of the Tesiapo application. This included:

• Coding and software development, ensuring seamless functionality on both mobile and desktop platforms.

• Expert validation, where the prototype was reviewed by educational technology experts, civic education specialists, and IT professionals.

• Small-scale testing, conducted with a selected group of students and teachers to identify potential usability issues.

Feedback from this stage led to several refinements, including improved navigation, clarity of assessment criteria, and technical reliability.

4. Disseminate Phase

The disseminate phase involved pilot testing of the application in actual classroom settings. This phase aimed to evaluate:

• User experience, through surveys and focus group discussions with students and teachers.

• Effectiveness in enhancing civic competence, assessed through pre-test and post-test comparisons.

• Teacher adaptability, examining how educators incorporated the application into their civic education curriculum.

The results from this phase provided insights into the application’s overall impact and areas for future improvement.

The study utilized a mixed-methods approach, combining both qualitative and quantitative data collection techniques.

1. Surveys and Questionnaires:

• Administered to students and teachers to assess their perceptions of civic competence before and after using Tesiapo.

• Measured levels of civic participation, engagement, and responsibility using a Likert scale.

2. Interviews and Focus Group Discussions (FGDs):

• Conducted with teachers, school administrators, and selected students to gather in-depth insights into the application’s usability and impact.

3. Observation:

• Direct observations were conducted during classroom activities and extracurricular civic engagements to assess students’ behavioral changes.

4. Pre-Test and Post-Test Assessments:

• Students were evaluated before and after the implementation of the application to measure changes in their civic competence.

The collected data were analyzed using both quantitative and qualitative methods.

1. Quantitative Analysis:

• Descriptive statistics were used to analyze survey responses, providing insights into students’ perceptions of civic competence.

• Comparative statistical tests (e.g., paired t-tests) were conducted to determine the significance of improvements in civic engagement scores before and
after using the Tesiapo application (Liantoni et al., 2018).

2. Qualitative Analysis:

• Thematic analysis was applied to interview and FGD transcripts to identify key themes related to teachers’ and students’ experiences with the
application.

• Content analysis was used for classroom observations, examining how students’ participation in civic activities evolved over time (Rejeki & Pagasan,
2019).

To ensure the validity and reliability of the study, the following strategies were implemented:
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• Triangulation: Multiple data sources (surveys, interviews, observations) were used to cross-validate findings (Winarni et al., 2020).

• Expert Validation: Educational experts reviewed the application for content accuracy and alignment with civic education objectives.

• Pilot Testing: Conducted to refine the application’s usability and ensure technical stability before full-scale implementation.

The study adhered to ethical research guidelines, ensuring:

• Informed consent from all participants, including students, teachers, and school administrators.

• Confidentiality and anonymity in data collection and reporting.

• Voluntary participation, allowing respondents to withdraw at any stage without repercussions.

While this study provides valuable insights into the role of digital tools in fostering civic competence, certain limitations must be acknowledged:

• The study was conducted in a single school setting, which may limit generalizability to other educational institutions.

• The duration of implementation was relatively short, restricting long-term impact assessment.

• The study focused primarily on teacher and student perceptions, with limited exploration of parental involvement in students’ civic development.

Results and Discussion

This section presents the findings of the study, structured according to the phases of the 4-D model (Define, Design, Develop, and Disseminate) used in
the development of the Tesiapo application. The discussion contextualizes the results within relevant literature, providing insights into how the
application enhances civic competence among students.

The initial phase of the study focused on assessing students’ civic competence at SMA Negeri 1 Dulupi. The findings revealed that while 55% of
students demonstrated an understanding of the importance of civic participation, a significant 45% still required further improvement. This suggests
that a large proportion of students lacked adequate civic awareness, a challenge that has been previously noted in civic education research (Rejeki &
Pagasan, 2019). Additionally, teacher interviews and observational data indicated persistent issues with students’ adherence to school regulations,
particularly in terms of punctuality, participation in school assemblies, and compliance with institutional rules. Educators noted that existing
disciplinary measures often relied on punitive approaches rather than fostering intrinsic civic responsibility, which aligns with the findings of Alfauzi &
Muthali’in (2023) that traditional discipline models fail to instill long-term civic values.

Given the increasing reliance of students on digital platforms for learning, there was a strong need for an integrated digital assessment system that could
provide real-time feedback and motivation for civic engagement. The study identified that a point-based digital tracking system could serve as a
structured mechanism to enhance transparency and encourage active participation. This aligns with global trends in educational technology, where
gamification has been recognized as an effective approach to fostering engagement and behavior change (Nurhikmah et al., 2023).

Based on this needs analysis, the Tesiapo application was designed to integrate a point-based evaluation system that rewards students for positive civic
behavior while documenting areas requiring improvement. The application was structured with three core components: a front-end user interface, a
back-end management system for educators, and a database for real-time tracking of student activities. This design was validated by experts in civic
education, digital learning, and information technology to ensure alignment with educational objectives, usability, and technical functionality. Previous
studies have emphasized the importance of interactive digital platforms in civic education, suggesting that gamification elements, such as point
accumulation, can significantly improve student motivation (Habibi & Zabardast, 2020). The validation process led to minor refinements in the
application’s interface, reporting features, and accessibility options to ensure user-friendliness for both students and educators.

Following the development phase, the Tesiapo application was piloted in actual classroom settings to evaluate its effectiveness. Student surveys and
focus group discussions conducted after the implementation revealed a positive reception to the application. Specifically, 73% of students reported
increased motivation to engage in civic activities due to the point-based reward system, while 68% found the application useful in helping them
understand their responsibilities as citizens. Additionally, 81% of students preferred digital assessment methods over traditional paper-based
disciplinary records. These findings align with Romadlona et al. (2021), who argue that digital assessment tools empower students by providing
immediate feedback and a sense of ownership over their civic engagement progress.

Teachers also expressed a high level of satisfaction with the application, particularly in its ability to streamline the monitoring of student behavior.
Educators noted that the digital tracking system reduced administrative burdens, as it provided an efficient and transparent means of assessing students’
civic engagement. Furthermore, the application facilitated data-driven decision-making, allowing educators to intervene early in cases where students
demonstrated low levels of civic participation. This supports the findings of Zaen et al. (2021), who suggest that digital monitoring systems enhance
accountability and foster proactive behavior management in educational settings.

A key indicator of the application’s effectiveness was the comparative analysis of students’ civic competence before and after implementation. The
results showed a 17% increase in students’ awareness of civic responsibilities, alongside a 21% improvement in student participation in school and
community activities. Moreover, there was a 15% reduction in rule violations, particularly regarding punctuality and adherence to school policies.
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These outcomes validate the application’s potential to enhance civic engagement, supporting previous research on the role of digital interventions in
promoting positive behavioral change (Cabral et al., 2024).

The study’s findings confirm that digital interventions, particularly gamification-based platforms like Tesiapo, can effectively enhance civic
competence. The research contributes to ongoing discussions on digital civic education, emphasizing the need for structured digital reward systems to
shift the focus from punitive disciplinary measures to positive reinforcement. Traditional civic education often lacks real-time feedback mechanisms,
which limits its effectiveness in encouraging students to internalize civic values and actively participate in their communities. The Tesiapo application
addresses these gaps by offering a transparent, interactive, and motivating assessment model, allowing students to monitor their civic engagement
progress in real-time. This aligns with contemporary research highlighting that students respond more positively to interactive, technology-based
learning environments (Liantoni et al., 2018).

Furthermore, the study’s findings suggest that schools should consider integrating digital assessment tools into their civic education curricula. The
scalability and adaptability of the Tesiapo application indicate its potential for broader implementation in various educational institutions. However, the
research also highlights several challenges that require further exploration, including the sustainability of digital reward systems over extended periods,
the role of parental involvement in reinforcing civic behaviors outside of school, and the potential for expanding the application to other areas of
character education, such as ethical decision-making and leadership development.

Conclusion

This study developed and evaluated the Tesiapo application, a digital civic competence assessment tool designed to enhance students’ civic
responsibility, participation, and engagement. The findings indicate that a structured, technology-based reward system significantly improves students’
motivation, awareness, and active involvement in civic activities. Post-implementation analysis revealed a notable increase in civic competence scores,
with improvements in punctuality, rule adherence, and participation in school and community programs. Teachers also reported reduced administrative
burdens and improved real-time monitoring of student behavior through the digital tracking system.

The study contributes to the growing body of research on digital civic education, demonstrating that gamification-based learning models can foster
civic engagement more effectively than traditional disciplinary approaches. By providing real-time feedback and transparent assessment mechanisms,
Tesiapo bridges the gap between theoretical civic education and real-world application. These findings underscore the importance of integrating digital
interventions into civic education curricula.

Future research should explore the long-term sustainability of digital reward systems, the role of parental involvement, and the application’s
adaptability for broader character education domains. This study underscores the potential of technology-driven civic education models to cultivate
responsible, engaged citizens in the digital era.
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