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Abstract

Digital transformation in education has shifted the learning paradigm from conventional instructional models
toward self-directed digital learning ecosystems. This study aims to analyze the redefinition of senior high school
teachers' roles in supporting student learning autonomy amidst the massive integration of information technology.
Utilizing a descriptive qualitative method with a literature review and field observation approach, this research
explores how teachers transform from primary information sources into facilitators, content curators, and learning
experience designers. The results indicate that the success of a self-directed digital learning ecosystem heavily relies
on the teachers' ability to integrate Learning Management Systems (LMS) and Artificial Intelligence for material
personalization. However, significant challenges were identified, specifically a digital competency gap and
administrative burdens that hinder the optimization of these roles. This study concludes that the transformation of
the teacher's role is not merely a technical adaptation but a shift in pedagogical orientation that prioritizes students'
digital literacy and metacognitive abilities. The implications of this research emphasize the need for sustainable,
technology-based professional development policies to build educational resilience in the post-pandemic era.
Collaborative strategies between teachers, students, and digital platforms serve as the primary key to establishing
an adaptive and inclusive educational ecosystem at the senior high school level.
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1. INTRODUCTION

The world of education is currently at a transformative tipping point, triggered by the unstoppable
acceleration of digital technology. At the Senior High School level, the shift from physical classrooms to
digital ecosystems has given rise to the phenomenon of self-regulated digital learning. Ideally, the
integration of technology in schools is expected to enhance learning efficiency and student autonomy.
However, the reality on the ground reveals a significant gap between the availability of digital
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infrastructure and the readiness of teachers' roles. (Putra et al., 2023: 203). This gap is not merely a
technical issue of tool operation; rather, it encompasses the mental, pedagogical, and organizational
readiness of schools in responding to disruption (Mauludin et al., 2024).

The urgency of this research lies in the psychological complexity of senior high school students, who
have now transformed into "digital nomads" within virtual classrooms. Students at this developmental
stage are in the formal operational stage according to Piaget’s theory, which enables them to engage in
abstract thinking, future planning, and demonstrate a high potential for independence (Morabit &
Manegre, 2023). However, without proper navigation, the digital ecosystem risks triggering learning
alienation and fragmented focus (Marlinawati et al., 2024). Therefore, the redefinition of the teacher's role
can no longer be viewed as a mere technicality; rather, it is an existential necessity to provide a 'soul’ to
digital learning machines that are often mechanistic and cold. (T. D. Anggraeni et al., 2025).

Teachers often remain trapped in traditional roles as one-way information providers, while students are
exposed to an abundant flow of information on the internet without adequate pedagogical filters.
According to (Ramadani, 2025), many educational institutions assume that providing digital devices to
students will automatically foster self-regulated learning. In reality, without transforming the teacher’s
role from instructor to digital mentor, technology becomes a distraction that diminishes students'
cognitive quality (Dewi et al., 2025).

Although numerous studies on teachers' digital literacy have been conducted, a significant research gap
remains regarding how high school teachers specifically navigate their roles within an "autonomous
learning ecosystem" based on artificial intelligence and adaptive platforms. Previous research has focused
predominantly on technical barriers to tool usage (Anggraeni & Awaru, 2024), but has overlooked the
psycho-pedagogical aspects of relinquishing authoritarian control to support student autonomy (Abi
Hamid et al., 2024). There is an urgent need to examine how this role transformation unfolds at the senior
high school level, where students are in a transitional phase toward academic maturity. This study
attempts to fill that gap by exploring the synergy between teacher capabilities and student independence
within a dynamic digital ecosystem.

Based on this background, the research problem is formulated around the question of how the
transformation patterns of high school teachers' roles occur in the face of a paradigm shift toward self-
regulated digital learning ecosystems. The primary focus lies in identifying the essential competency
changes teachers must undergo to facilitate autonomous learning, as well as the systemic barriers
preventing them from adopting roles as digital learning experience designers. Furthermore, as noted by
Mulyadi in (Eko, 2024), this issue includes the effectiveness of collaboration between teachers and digital
platforms in creating learning environments that support student metacognition at the secondary level.

This study aims to analyze in-depth the transformation process of high school teachers from knowledge
providers into curators and facilitators within a digital ecosystem. Additionally, it aims to map innovative
strategies implemented by teachers to encourage student learning autonomy through technological
integration. Through this study, it is hoped that a teacher professional development model relevant to
21st-century learning needs will be identified, thereby providing practical recommendations for education
policymakers to strengthen teacher resilience in the era of information disruption (Sitanggang & Yasya,
2022).

2. METHODS

This research employs a qualitative approach with a descriptive case study design. The selection of a
qualitative approach is based on the exploratory and dynamic nature of the digital transformation
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phenomenon, where changes involve not only the technical aspects of device usage but also shifts in
professional values, norms, and identity (Ramdhan, 2025). In this context, qualitative research is superior
due to its ability to explain complex interpersonal dynamics and the subjective meanings teachers attach
to their pedagogical shifts. In line with the perspective of (Suryana, 2020), a digital ecosystem is not
merely the addition of technological tools to the classroom, but rather a re-engineering of the learning
environment that demands a natural and sustainable transformation of the teacher's role. This design
allows the researcher to explore the complex process of pedagogical transition that cannot be explained
through statistical figures alone. The researcher focuses the study on the interaction between teacher
competence and student learning autonomy within a technology-integrated environment.

The sources of information in this study were determined through a purposive sampling technique to
ensure data credibility. Key informants consist of 12 high school teachers actively utilizing Learning
Management Systems (LMS) and Al-based tools in their teaching, as well as 3 school principals
responsible for digital policies within their respective educational unit (Pradana, 2024). The selection
focuses on the quality of insights provided by the individuals rather than the overall population size
(Arianto & Handayani, 2024). In addition to human informants, the sources of information include digital
curriculum documents, deconstructed lesson plans (RPP), and teachers' reflective notes documented
during the facilitation of independent learning.

Data were collected through three primary techniques to achieve data triangulation. First, semi-structured
in-depth interviews were conducted to explore perceptions and paradigm shifts regarding the teacher's
role. Interviews were conducted to explore the perceptions, ideas, and paradigm shifts experienced by
teachers on a personal level. A semi-structured technique was chosen as it allows informants the freedom
to express their views extensively while remaining within the defined scope of the research topics.
Through this verbal interaction, the researcher seeks to understand the meaning behind the teachers'
actions, such as their reasoning for selecting specific facilitation strategies within a digital environment
(Ramdhan, 2025). Second, participant observation was carried out in both virtual and physical classrooms
to observe the practical implementation of the teacher’s role as a content curator. Third, a documentation
study of students' digital portfolios and activity logs on learning platforms was used to verify the level of
learning autonomy facilitated by the teachers (Fahmi, 2023). To complement the qualitative insights, a
descriptive self-assessment instrument regarding daily time allocation was distributed to the 12 teacher
informants. This micro-survey data was calculated using simple percentages to provide a baseline
mapping of activity distribution before and after the digital transformation. All data were gathered over
the course of one academic semester to observe the consistency of the role transformation.

Every piece of data collected, particularly interview results, is supported by authentic reference materials
such as audio-visual recordings to verify the authenticity of the findings. This multi-layered data
collection process ensures that all information obtained has undergone cross-checking between methods,
thereby enhancing the credibility of the research results (Nurfajriani et al., 2024). The data analysis
process follows the interactive model developed by Miles, Huberman, and Saldafia, which includes data
reduction, data display, and conclusion drawing or verification (Gunawan, 2021). Raw data from
interview transcripts and field notes were thematically coded to identify patterns of role transformation.
The researcher utilized content analysis techniques to evaluate the effectiveness of digital facilitation
strategies. Data validity is ensured through member checking, whereby the researcher's interpretations
were confirmed with the informants to avoid subjective bias and ensure data accuracy in accordance with
field realities (Wicaksono, 2022: 77).



3. RESULTS AND DISCUSSION

Based on the results of observations and the pedagogical transformation instruments completed by high
school teacher informants, the following is an overview of the distribution of changes in teacher activities
within a self-directed digital learning ecosystem:

Table 1. Distribution of Teacher Role Transformation

Dimension of Teacher Role Before Transformation ~ After Transformation ~ Trend Change
(%) (%)

Content Delivery (Instructional) 5% 20% Drastic
Decrease

Individual Facilitation & 10% 45% Sharp Increase

Mentoring

Content Curation & Digital Media 5% 25% Increase

Design

Evaluation & Learning Data 10% 10% Stable

Analysis

The data above indicates a radical shift in the time allocation and work focus of high school teachers.
Conventional instructional activities, which previously dominated 75% of the total learning duration, have
now shrunk to only 20%. Conversely, the portion of teacher workload dedicated to facilitation and
mentoring experienced a significant surge from 10% to 45%. Furthermore, teachers now allocate a quarter
of their professional time (25%) to curating content and designing self-directed digital media
ecosystems—an area that was previously nearly untouched (only 5%). These data confirm that the digital
ecosystem has redefined the professional priorities of secondary school teachers.

Four primary patterns can be identified from this transformation process:

1. Knowledge Decentralization Pattern: Teachers tend to relinquish their role as the sole authority
of knowledge. This pattern is evident in the drastic reduction of lecturing activities. Teachers now
focus more on providing discussion prompts and allowing students to explore digital learning
resources independently (Wibowo, 2022)

2. Pedagogical Personalization Pattern: There is a strong tendency for teacher-student interactions
to become more personal. With the reduction in classical lecturing time, teachers have more room
for one-on-one mentoring based on the individual learning pace of each student as recorded in the
digital system (Theophilus et al., 2025).

3. Curatorial Creativity Pattern: Teachers have begun to demonstrate a workflow similar to that
of a content curator. Instead of creating all materials from scratch, teachers engage more in
selecting, verifying, and modifying Open Educational Resources (OER) available on the internet
to suit student needs.

4. Segmented Technology Adaptation Pattern: Although the facilitation role has increased,
evaluation data remains stable (10%). This indicates a pattern where teachers are still struggling
to optimize automated data analysis (Al) features for conducting formative and continuous
assessments.

The interpretation of these findings suggests that the transformation of the high school teacher's role is not
merely a change in medium from offline to online, but rather an evolution of professional identity. The
55% decrease in instructional dominance indicates that teachers are beginning to trust student autonomy.
According to (Mulyadi, 2023), when teachers reduce their instructional control, they are effectively



providing space for students to develop metacognitive skills. This is crucial in a self-directed digital
ecosystem, where the ability to "learn how to learn" is far more vital than the mastery of static content.

Furthermore, the increased role of teachers as media designers and curators reflects the necessity for a
"pedagogical filter" in an era of information abundance. (Diana et al., 2025) argue that without rigorous
curation from teachers, a self-directed digital ecosystem can become a confusing labyrinth for students.
Teachers are transforming into "digital compasses™ who ensure that students remain on the correct path
toward competency achievement. The success of this transformation is also heavily influenced by teacher
resilience in the face of technological ambiguity. As stated by (Wicaksono, 2022), teachers with high
levels of digital self-efficacy tend to adapt more quickly into effective facilitators compared to those who
perceive technology as an administrative burden.

However, the interpretation of the stagnant evaluation data (10%) provides a critical observation. This
indicates that the teacher's function as an evaluator in self-directed digital learning remains conventional.
A gap exists between the use of technology for content delivery and its application for assessing
competency development. This challenge demands a shift in teacher perspectives regarding student digital
data—moving from mere numbers to actionable information for improving the learning process (Fahmi,
2023). The stagnation in digital evaluation suggests a "technological plateau,” where teachers are
proficient in using media for instruction but remain inept at utilizing learning analytics or big data for
formative assessment. This represents a "missing link™ in digital transformation that must be addressed
through data analytics literacy (Syahrir et al., 2025). Overall, the role transformation of high school
teachers has fostered a more democratic and adaptive ecosystem, yet it requires continuous strengthening
in data literacy to optimize the teacher's role as an educational navigator in the future.

The transformation of the teacher's role within the digital ecosystem carries profound implications for the
pedagogical structure at the high school level. The most tangible practical implication is the need for a
total overhaul of Teacher Professional Development (TPD) systems. Teachers no longer merely require
technical training on application operations, but rather capacity building in adaptive digital instructional
design. According to (Mohamad et al., 2026: 21), the implications of this shift demand that schools
provide an infrastructure that supports not only connectivity but also the curatorial autonomy of teachers.
Theoretically, this implies a shift in learning theory from pure cognitivism toward connectivism, where
knowledge is viewed as an ever-evolving network through digital connections facilitated by the teacher as
the primary node.

Causality analysis indicates that this transformation is triggered by two primary causal drivers. First,
flexible curriculum demands and massive information accessibility have become the primary "cause" for
teachers to abandon lecturing methods. Consequently, a democratization of knowledge occurs in the
classroom; students possess greater control over their own learning pace (Wibowo, 2022: 102). Second,
the integration of Artificial Intelligence (Al) acts as a cause that triggers administrative efficiency. With
the reduction of manual grading burdens through automated assessment systems, teachers have more time
for emotional and moral mentoring. As explained by (Theophilus et al., 2025: 589), this cause-and-effect
relationship creates a positive feedback loop: the more proficient teachers become in using technology,
the higher the level of student learning autonomy, which in turn motivates teachers to pursue further
pedagogical innovation.

Virtualization in this research is defined as the transfer of physical classroom functions into a boundless
digital ecosystem. The virtualization of the teacher's role means that their presence is no longer restricted
by formal school hours. High school teachers are now present virtually through interactive modules,
instructional videos, and asynchronous discussions within Learning Management Systems (LMS). This
phenomenon creates a “third space™ in education, where teacher-student interactions occur in a simulated
environment that is often more motivating for the digital native generation. (Mulyadi, 2023) emphasizes



that virtualization does not mean eliminating human presence; rather, it digitizes the teacher's influence so
that it remains relevant in the daily lives of students who are already integrated with their screens.
Virtualization allows abstract material to be projected visually and interactively, facilitating the
internalization of concepts for students with diverse learning styles.

Appropriation refers to how high school teachers do not merely adopt technology in its raw form but
instead adjust, modify, and assign new meaning to that technology so it aligns with local pedagogical
values. Teachers perform digital appropriation by integrating local wisdom into the digital media they
create. For example, using batik patterns in digital weaving media or traditional house simulations in
geography lessons demonstrates that high school teachers are capable of "taming™ global technology for
the sake of national identity. (Marlinawati et al., 2024: 83) note that the success of transformation is
largely determined by this stage of appropriation; teachers who are able to "own" the technology and use
it according to their unique teaching styles will be far more effective than those who only follow the
technical procedures of platform developers. Appropriation demonstrates the teacher's independence as a
creative agent of change amidst the pressures of digitalization.

4. CONCLUSION

This research concludes that the transformation of the high school teacher's role within a self-directed
digital learning ecosystem is not merely a technical adaptation to software, but a fundamental evolution of
pedagogical identity. Teachers have successfully shifted from a central position as the sole authority of
knowledge to becoming ecosystem architects who navigate student autonomy. The findings confirm that
the 55% reduction in conventional instructional burden has opened a strategic space to strengthen the
teacher's role as a metacognitive mentor and a critical content curator. The integration of technology—
particularly adaptive platforms and Artificial Intelligence—has proven to be a catalyst that accelerates the
personalization of learning at the senior high school level.

The primary novelty of this research lies in the formulation of the "Digital Pedagogical Navigator" model
as a replacement for the traditional facilitator model. Unlike previous studies that often view technology
merely as a supporting tool, this research finds that within a self-directed ecosystem, teachers engage in
"Digital Appropriacy"—a process where technology is tamed and integrated with humanistic values and
local wisdom to prevent the dehumanization of education.

Another novelty is identified in the "Empathic Virtualization" pattern, where a teacher’s virtual presence
through asynchronous media actually strengthens emotional bonds and individual guidance that were
previously difficult to achieve in crowded, classical classrooms. This research shifts the old paradigm
which assumed that student autonomy would diminish the teacher's relevance; on the contrary, these
findings prove that the more independent a student becomes in the digital space, the more crucial the
teacher's role becomes as a "moral and intellectual compass” to ensure the validity and direction of that
learning.

Practically, this transformation demands a redefinition of teacher competency standards, moving away
from content mastery toward data literacy and learning experience design (LXD) capabilities.
Consequently, educational policy must shift its focus from mere infrastructure procurement toward
developing teachers' digital resilience. This conclusion asserts that the future of high school education
does not lie in the replacement of teachers by technology, but in a strategic partnership between
transformative teachers and intelligent digital ecosystems.



Ultimately, this transformation proves that technology is not an existential threat to the teaching
profession, but rather a "cognitive prosthesis" that, if used wisely, restores teachers to their true essence:
as igniters of the intellectual flame, rather than mere transmitters of data.
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