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Purpose: This study develops a hybrid digital solution named BASRI (Best
Academic Supervision with Recommendation using Intelligence) to resolve
administrative inefficiencies and delayed feedback in the conventional
academic supervision framework at SMK PGRI 1 Kota Bogor. Methods:
Methodologically, an algorithmic Research and Development (R&D) pathway
framed within the ADDIE framework was executed based on a preliminary
needs assessment of 34 educators. Findings: Product validation confirmed the
application is highly feasible, scoring 90.0% for material substance and 93.8%
for media engineering. Subsequent field testing demonstrated exceptional
operational practicality, achieving satisfaction ratings of 95.0% from the

principal and 95.6% from 20 participating teachers. Furthermore, a Paired
Sample T-Test revealed significant structural improvements in teaching
outputs, with Learning Effectiveness increasing from 4.30 to 4.65, and
Management Efficiency advancing from 4.32 to 4.73 (Sig. 2-tailed = 0.000 <
0.05). Research Implications: In conclusion, integrating an automated expert
logic matrix within the supervisory workflow successfully shifts institutional
administrative culture from passive, retrospective reporting to a responsive,
real-time mentorship dynamic. Originality: Unlike conventional digital forms
that merely digitize paperwork, BASRI introduces a novel Rule-Based Al
expert system that automatically analyzes observation scores to diagnose
pedagogical weaknesses and instantly delivers personalized professional
development video recommendations to teachers. This system provides
vocational institutions with an adaptable architectural blueprint to sustain
micro-level continuous professional development and high-scientific
advancement.

Doi: https://doi.org/10.61255/jupiter.v4i3.1365
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INTRODUCTION

In the contemporary milestone of the Fourth Industrial Revolution, global educational landscapes demand an
unprecedented level of technological literacy, computational agility, and digital adaptation from instructional staff.
The matrix of the modern classroom environment requires secondary educators who not only possess rigorous, well-
defined pedagogical, personal, and social competencies but who are also natively capable of fluidly incorporating
smart processing systems into daily teaching-learning interactions (Bancoro, 2024; Firdaus et al., 2022). Empirical
data across the spectrum of educational administration continuously affirms that the macroeconomic output of any
state education apparatus is explicitly governed by individual teacher performance inside the classroom ecosystem,
which in turn relies heavily on continuous organizational professional support, environmental comfort, technical
rewards, and deep structural commitment (Alexandro Hutagalung, 2022; Colquitt et al., 2018; Pangestu et al., 2022).
When teaching staff fall short of these multi-dimensional professional baselines, a direct downward trend is inevitably
witnessed in student performance metrics and overall institutional rankings, signifying a critical operational failure
that demands targeted, technology-driven management upgrades (Wibowo, 2018).

To effectively mitigate these persistent teaching gaps and prevent the stagnation of instructional skills, secondary
schools traditionally leverage the mechanism of academic supervision orchestrated natively by the institutional
leadership or senior master teachers. Formally conceptualized as a cooperative, clinical coaching continuum rather
than a punitive, judgmental grading exercise, periodic academic supervision aims to continuously refine, adapt, and
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elevate the instructional capabilities of the workforce (Nurpuspitasari et al., 2019). Contemporary literature within the
domain of vocational education management strongly substantiates that when supervisory frameworks integrate
systematic field observation, personalized clinical feedback, and collaborative technical dialogue, they act as an
authoritative catalyst that boosts intrinsic professional motivation, vocational alignment, and teacher self-efficacy
(Hasan et al., 2024; Puspo Nugroho. Yohanes Umbu Lede, 2022; Rokhman et al., 2024). Similarly, systematic
educational supervision plays a crucial mediating role in transforming an individual's latent pedagogical potential into
superior classroom teaching performance (Tasbi & Jufri, 2025). Vocational instructors require distinct, tailored
advisory support due to the rapid shifts in labor market demands and technological standards. Therefore, an active
supervisor must act as an ongoing industrial coach rather than an administrative auditor, striking a clear balance
between pure pedagogical theory and practical, field-applied vocational mastery.

Furthermore, within the structural transformation of the current Indonesian vocational curriculum specifically
framed around the ongoing national implementation of the Merdeka Curriculum teachers are facing immense
evolutionary pressures to shift their traditional, teacher-centered instructional habits into active, responsive, and
industry-aligned learning paradigms. This curricular paradigm shift directly underscores that secondary school quality
manuals and strategic institutional planning must explicitly be oriented toward achieving robust quality markers within
the standardized 8 Dimensi Profil Lulusan (Graduate Profile Dimensions) framework. This strategic standard focuses
deeply on multi-dimensional outcomes, including specialized professional competence, industry-oriented problem-
solving skills, technological adaptability, and deep professional work commitment. Within this regulatory context,
academic supervision by vocational school principals cannot be treated merely as an administrative afterthought or an
annual compliance ritual; it must be executed as a highly optimized, continuous quality assurance mechanism designed
to directly accelerate teacher learning innovation across vocational concentrations, such as Accounting, Office
Management, and Digital Business (Agustin & Rubini, 2024; Ramadani & Laihad, 2024).

Nonetheless, a massive chasm exists between this theoretical ideal and the systemic realities observed within
Indonesian vocational institutions, a trend distinctly highlighted during a preliminary comprehensive diagnosis at SMK
PGRI 1 Kota Bogor. National internal indicators from the 2025 Education Report Card positioned the institution's
overall learning quality index strictly within the intermediate cluster, revealing stagnant competencies in delivering
high-impact technological instructions. A deeper contextual exploration via a baseline assessment of 34 active
instructors exposed severe infrastructural bottlenecks and organizational delays within the conventional supervision
workflow. Specifically, 74% of the surveyed teachers cited restrictive delays in getting administrative feedback, 76%
expressed severe cognitive fatigue due to traditional paper-dependent workflows, and 79% identified a complete
absence of structured post-supervision professional mentorship. These diagnostic values demonstrate that when
supervision is treated merely as a passive regulatory checklist or a bureaucratic requirement, it fails to nurture an
operational ecosystem of teaching innovation (Hendriawan et al., 2026; Imamah & Churrahman, 2022; Tidjani &
Lailiyah, 2023).

Resolving these institutional bottlenecks necessitates an immediate pivot toward cross-platform mobile
architecture and cloud infrastructure. Given the structural omnipresence of handheld smartphones running open-source
systems among modern educators, implementing cellular management tools represents a logistical turning point for
educational digitization (Purnamawati et al., 2020; Tewari & Singh, 2021). Integrating technology into educational
management offers enormous potential benefits for organizing, data-logging, and monitoring teaching-learning
processes across vocational departments (F.D.Setyawan et al., 2018). However, basic digital migration simply
converting conventional paper evaluation sheets into flat, passive interfaces, scanned documents, or basic mobile
databases fails to address the core clinical problem (Purnamawati et al., 2020). School administrators continue to
encounter severe cognitive overload and temporal delays when attempting to manually synthesize raw evaluation
scores into tailored, actionable professional advice for diverse teaching portfolios (Hasanah et al., 2019). The
administrative burden of manual tabulation often leaves the supervisor with zero capacity to design personalized
professional recovery pathways for struggling teachers.

To fundamentally disrupt this evaluation bottleneck and close the operational loops of school management, this
investigation presents a proprietary digital ecosystem known as BASRI (Best Academic Supervision with
Recommendation using Intelligence). The absolute novelty of the BASRI architecture is its backend deployment of a
Rule-Based Atrtificial Intelligence (Al) expert logic system that acts as an automated advisory engine (Ahmad et al.,
2022; Dogan et al., 2023). Artificial intelligence in education mimics human cognitive functions to deliver fast,
adaptive decision-making support, alleviating human cognitive fatigue (Hamal et al., 2022). Unlike previous passive
digital frameworks that merely serve as database repositories, BASRI's analytical core autonomously evaluates
numeric pedagogical inputs against a customized diagnostic logic matrix. Whenever an explicit teaching criterion
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drops to unsatisfactory parameters during a live observation, the expert system dynamically triggers an automated
mitigation protocol, instantly provisioning the evaluated teacher with specialized micro-learning tutorial videos.
Consequently, by effectively automating the post-observation feedback loop, this study seeks to thoroughly validate
the feasibility, daily operational practicality, and statistical efficacy of the BASRI algorithm in shifting the baseline
indicators of teacher performance and advancing vocational education administration.

METHOD

Methodologically, this inquiry operated within an algorithmic Research and Development (R&D) framework,
intentionally modeled around the systematic, cyclical phases of the ADDIE design strategy (Analysis, Design,
Development, Implementation, and Evaluation) to engineer a high-quality educational product (Branch, 2010). The
developmental steps were executed systematically at SMK PGRI 1 Kota Bogor to translate raw field needs into a
functional digital infrastructure.

The data collection framework leveraged a multi-dimensional array of specialized research instruments. For the
preliminary phase, open-ended needs assessment questionnaires were developed to gather qualitative frustrations from
the faculty. To measure product quality during the development phase, a Material Expert Validation Sheet and a Media
Expert Validation Sheet were constructed, utilizing a 1-4 Likert scale to evaluate substance relevance, expert logic
validity, and interface engineering metrics. User experience and operational viability were measured using a
Practicality Questionnaire scored on a 1-5 Likert scale distributed to the school principal and instructors. The core
measurement instrument consisted of a structured Classroom Observation Rubric focusing on two primary target
variables: Learning Effectiveness (comprising indicators on student engagement, technology adoption, and formative
assessment) and Learning Management Efficiency (comprising indicators on temporal allocation, administrative
readiness, and material execution).

Data collection proceeded through an iterative, berjenjang sequence matching the ADDIE milestones. During the
initial Analysis phase, qualitative and quantitative data were gathered from a purposive sample of 34 vocational
teachers to map baseline systemic constraints. Qualitative responses were processed using NVivo text-mining
algorithms to isolate structural themes. Following system construction, validation data were collected from a Material
Expert (Academic Supervision Specialist) and a Media Expert (IT Infrastructure Specialist). Field implementation data
collection utilized a tiered rollout strategy to systematically monitor usability and minimize system failures: a one-on-
one trial with 3 teachers, an expanded small-group trial with 7 teachers, and a final broad field-test with 20 teachers.
The quantitative performance data were collected through a rigorous pre-test (observations conducted under the legacy
paper-based system) and a post-test (observations conducted after teachers implemented the personalized Al video
recommendations).

The quantitative validation and practicality scores were analyzed using descriptive statistics. The actual total
scores obtained from the rubrics were calculated against the ideal maximum scores to generate percentage matrixes,
categorized into descriptive quartiles: 81%—-100% (Highly Feasible/Practical), 61%—80% (Feasible/Practical), 41%—
60% (Fairly Feasible/Practical), and 0%—40% (Not Feasible/Practical). To determine product effectiveness in shifting
teacher competence, inferential statistics were applied to the pre-test and post-test datasets. The numeric data across
the Learning Effectiveness and Learning Management Efficiency dimensions were verified for normality before
conducting a Paired Sample T-Test in IBM SPSS Statistics. The null hypothesis (Hp) assumed no significant
performance variance post-intervention, which was tested against an alternative hypothesis (H.) under a standard
significance threshold of o = 0.05.

RESULTS

Figure 1. Needs Analysis Keyword Visualization (Word Cloud)
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The initial phase diagnosed the shortcomings of the existing conventional supervision system. The pre-test
questionnaire involving 34 teachers indicated that while psychological support from supervisors was generally good
(mean score 4.53), managerial efficiency was severely lacking. The ease of scheduling scored the lowest (mean 3.32),
and the speed of receiving feedback post-observation was suboptimal (mean 4.21). Qualitative analysis confirmed
these frustrations, revealing that words like "recommendation," "time," and "document" were frequently collocated
with complaints such as "difficult," "paper," and "manual."

Figure 2. Mapping of Priority Needs Themes (Hiefarchy Chart)

Addressing the needs analysis, the BASRI application was designed with a multi-platform architecture (Android and
Web). The system workflow was established to connect the Administrator, Curriculum Team, Supervisor, and
Teachers in a seamless digital ecosystem. The main novelty introduced was the Rule-Based Al Logic Matrix embedded
within the backend database. This expert system is programmed to read inputs on specific pedagogical indicators and
trigger an automatic output if a score is Poor or Fair. For instance, if a teacher scores low in "Implementing
differentiated instruction," the Al automatically generates tailored advice and pairs it with a direct video link for
continuous professional development.
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Figure 3. Screenshots of the BASRI Application
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Before field implementation, the application was rigorously evaluated by experts. The Material Expert assessed the
substance and pedagogical relevance, awarding a 90.0% feasibility rating (Highly Feasible). The Media Expert
evaluated the software engineering and Al functionality, resulting in a 93.8% feasibility rating (Highly Feasible).
During the broad field-test, the application operated stably without system crashes. Practicality was measured post-
implementation. The principal awarded the application a practicality score of 95.0% (Highly Practical), citing the
immense reduction in administrative burden. The 20 supervised teachers awarded a score of 95.6% (Highly Practical),
praising the instant, real-time feedback.

Table 1. Descriptive Statistics of Teacher Performance (Pre-Test vs. Post-Test)

Teacher Performance Dimension Pre-Test Mean Post-Test Mean Mean Difference
Learning Effectiveness 4.30 4.65 +0.35
Learning Management Efficiency 4.32 4.73 +0.41

The ultimate goal of this R&D was to ascertain if the application improved teacher performance. Descriptive statistics
showed a clear surge. Learning Effectiveness increased from a pre-test mean of 4.30 to a post-test mean of 4.65 (+0.35).
Learning Management Efficiency increased from 4.32 to 4.73 (+0.41).

Table 2. Paired Sample T-Test Results

Paired Differences Mean Std. Deviation t df  Sig. (2-tailed)
Pair 1: Pre Effectiveness - Post Effectiveness -0.34500 0.34713 -4.445 19 0.000
Pair 2: Pre Efficiency - Post Efficiency -0.41150 0.35531 -5.179 19 0.000

To verify statistical significance, a Paired Sample T-Test was conducted. The significance probability value (Sig. 2-
tailed) is 0.000 for both Learning Effectiveness and Learning Management Efficiency. Because the p-value (p < 0.001)
is strictly less than a (0.05), the null hypothesis is rejected. This provides robust empirical evidence of a highly
significant improvement in teacher performance resulting from the intervention of the BASRI application.

DISCUSSION

The comprehensive Research and Development process has yielded a highly feasible, operational, and statistically
effective management product. The exceptional validation indexes awarded by independent experts, combined with
the high practicality scores from real school users, fully align with contemporary international standards for software
quality and pedagogical tools. These milestones prove that the BASRI application successfully transforms the
cumbersome, paper-based bureaucratic nightmare of traditional academic supervision into a streamlined digital
ecosystem. The core theoretical and practical contribution of this study is underscored by the significant, rapid
improvement in vocational teacher performance, which directly highlights the operational power of an automated, rule-
based expert logic matrix operating within school workflows.

In vocational school management, professional competence, pedagogical agility, and work commitment are
highly governed by the technological and organizational support systems available to teachers (Purnamawati et al.,
2020; Ramadani & Laihad, 2024). Traditional secondary school structures often isolate teachers within their respective
classrooms, creating a structural barrier where instructional mistakes are rarely diagnosed in real time. The BASRI
application disrupts this isolation by serving as an advanced, non-threatening professional support ecosystem. In
conventional, legacy supervision models, school principals or vice-principals frequently lack the temporal capacity,
objective tools, or specific vocational subject-matter expertise required to formulate deep, customized, and actionable
clinical advice for every teacher under their purview. This structural limitation typically results in generic, superficial
administrative comments that fail to trigger genuine pedagogical reflection or foster instructional innovation
(Hendriawan et al., 2026; Puspo Nugroho. Yohanes Umbu Lede, 2022).

By directly integrating rule-based artificial intelligence, the BASRI framework successfully and seamlessly
closes the traditionally fragmented supervision loop. It completely shifts the institutional paradigm of school
supervision away from a judgmental, stressful administrative ritual or an annual regulatory requirement into a data-
driven, continuous professional development (CPD) coaching platform (Giraud et al., 2023; Nordentoft et al., 2013).
The automated expert system's ability to instantly read observation scores, diagnose a specific pedagogical deficiency,
and immediately deliver a tailored micro-learning tutorial video directly to the teacher's smartphone fundamentally
removes the friction between performance evaluation and performance improvement. Instructors can engage in deep
self-reflection privately and immediately, absorbing targeted instructional models right when they need them most,
which directly explains the substantial, statistically sound gains observed in the post-test scores. This responsive
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mechanism directly solves the critical limitations of previous educational technology studies that only digitized
observation rubrics onto mobile screens without providing an automated analytical or advisory layer (Purnamawati et
al., 2020).

The contribution of this research to the field of educational administration and management is highly significant.
By automating the analytical process, school principals can allocate more time to strategic leadership rather than
administrative compliance (Hermawan et al., 2023; Yunus, 2025). Furthermore, this collaboration between educators
and Al creates a responsive self-development ecosystem (Ajepri et al., 2022; Mujiono, 2023; Pisica et al., 2023). It is
vital to recognize the contextual boundaries and operational limitations of this study. The empirical implementation of
this R&D project was executed within a single vocational school environment utilizing a pre-programmed, static rule-
based logic framework. While highly effective for targeted pedagogical diagnoses, a rule-based system relies on pre-
defined conditional parameters and cannot adjust to unpredictable classroom dynamics outside its matrix. Therefore,
as a strategic recommendation for future data-driven educational research, it is highly advised to scale this
technological architecture by transitioning from a static rule-based system into an adaptive Machine Learning
framework. Upgrading the backend database to machine learning algorithms will allow the system to autonomously
parse broader metadata across multiple regional schools, predict macroeconomic pedagogical trends, detect systemic
training deficiencies across districts, and dynamically generate custom, evolving instructional recommendations that
adapt to future revisions in the national vocational curriculum.

CONCLUSION

Based on the multi-phase Research and Development process utilizing the ADDIE instructional model, this study
successfully produced and validated the BASRI application as a smart management tool for vocational schools. The
engineered product is empirically proven to be highly valid by material and media experts, while displaying exceptional
operational practicality based on high satisfaction rates from both the school principal and the teaching staff. Crucially,
the application effectively elevates teacher professional competence, generating significant statistical increases across
both learning effectiveness and instructional management efficiency dimensions. The integration of an automated
expert logic system successfully transforms academic supervision from a passive administrative assessment into an
active, real-time coaching mechanism. Ultimately, this research provides a vital scientific contribution to educational
management by offering an adaptable framework to continuously upgrade pedagogical innovation, and it is highly
recommended for future studies to scale this system using advanced machine learning architecture.
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