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ABSTRACT

This study explores the integration of Artificial Intelligence (Al)
into the Outcome-Based Education (OBE) framework for an
undergraduate  Energy  Conversion  Machineryry  course
[MPP13762]. The Generative Al (Gen-Al) plays a pivotal role in
addressing challenges within the Indonesian education system by
enabling students to learn anytime, anywhere, and on any devices.
This approach enhances the effectiveness, accuracy, and
transparency of the learning process. Research findings indicate
that the Al-enhanced OBE model significantly outperforms
traditional approaches, particularly in improving student
performance and increasing the proportion of students who retake
questions to achieve their desired scores.
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1.0 INTRODUCTION

Education is a pillar of human progress, from ancient times to the

modern era, where education has determined how society functions
and how humans develop. With the emergence of Al-driven
approaches, traditional teaching remains important; however,
while Al technology offers stability, familiarity, and organizational
structure, it also possesses inherent limitations that must be
addressed in a rapidly changing world.

Traditional teaching methods such as lectures and rote
memorization tend to be teacher-centered [Kasiga School]. This
limits active student participation and often fails to account for
diverse learning styles, resulting in a passive, uncritical, rigid, and
tedious learning experience. Here are some of the main drawbacks.
Instruction is teacher-dominated, meaning students mostly listen
rather than actively participate. A focus on rote memorization and
repetition hinders the development of creativity and problem-
solving skills. It fails to accommodate individual differences in
learning pace and style, making it difficult for students who fall
behind to catch up. Monotonous delivery of material can diminish
students' interest and motivation to learn.

Artificial Intelligence (Al) in learning is revolutionizing education
by creating more personalized, efficient, and inclusive learning
experiences. Al acts as a virtual assistant that helps students grasp
material quickly while simultaneously easing the administrative
burden on educators. Here are some key benefits of using Al in
learning: personalized and adaptive learning, virtual tutors,
improved teacher time efficiency, and enhanced accessibility
[Binus, Indira. 2024].

This paper discusses the implementation and advantages of The
OcARI Gen Al-based OBE in Energy Conversion Machinery
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course at STT Pekanbaru, Indonesia.
2.0 RESEARCH METHODOLOGY

2.1 The OcARI Gen-Al Based OBE

The Generative Al (The Gen-Al) is an artificial intelligence that
creates new content by recognizing patterns in large training data
sets and generating original material. Instead of just analyzing
existing information, it functions as a creative partner that
generates entirely new, contextually relevant material based on
user prompts. The Gen-Al models rely on deep learning algorithms
and are trained on billions of parameters to understand the
relationship between words, pixels, or notes.

The OcARI Gen-Al project was initiated by Jaswar Koto in early
2013 at Aeronautical and Naval Architecture and Offshore
Engineering, UTM, Malaysia. The OcARI Generative Al is a
Generative-Al that is used for specific purposes such as aerospace
and ocean like the OcARI GEN-AI “Bahari”. The OcARI Gen-Al
project is a collaboration project with colleagues from Tokyo
University and Hiroshima University, Japan and University of
Riau, Indonesia. In 2019, a computer version of The Gen-Al was
released to identify fish which was named Bahari, The Bahari was
assembled at Mechanical Engineering, UNRI.

The OcARI Generative Atrtificial Intelligence (Gen-Al) applies Al
to naval architecture. It transforms the Ship Structure course by
assessing engineering knowledge, scientific reasoning, and logic
abilities in alignment with Outcome-Based Education (OBE)
models. The OcARI Gen-Al and Outcome-Based Education
(OBE) are a perfect match in which The Gen-Al automates the
alignment of curricula, dynamically generates assessment rubrics,
and tailors personalized learning pathways. Together, they ensure
teaching directly meets specific, measurable learning outcomes
while reducing faculty workload.

2.2 Implementation of OBE in Mechanical Engineering, STT
Pekanbaru
The Mechanical Engineering Study Program at STT Pekanbaru
began implementing an Outcome-Based Education (OBE)
curriculum in the Even Semester of the 2024/2025 Academic Year,
holding a current accreditation status of "Very Good" (*Baik
Sekali*). This implementation was introduced and aligned through
a series of "OBE Constructive Alignment™ workshops organized
by the Faculty of Engineering in February 2025 and is subject to
continuous evaluation via Internal Quality Audits. The adoption of
the OBE curriculum focuses on aligning graduate competencies
with the needs of the maritime industry through three key stages:
developing an industry-aligned curriculum, implementing project-
based assessment, and conducting continuous evaluation. Graduate
profiles (Program Educational Objectives) are directly tailored to
input and feedback from maritime industry partners; learning
methods have shifted from classroom theory to real-world projects
(such as ship construction, design, or analysis), with assessments
(Course Learning Outcomes) based on students' practical

capabilities; and the process utilizes the PDCA (Plan, Do, Check,
Act) method is supported by STTP’s LPMPP to ensure alignment
between learning outcomes and professional competencies.

2.2.1 Curriculum Design and Mapping Based on OBE
Outcome-Based Education (OBE) Curriculum Design and
Mapping is an educational framework where every component of
instruction, learning, and assessment is centered on what students
should know and be able to do (outcomes) upon completing a
program. The process relies on designing backwards and aligning
content perfectly. The OBE hierarchy defines outcomes from the
broadest to the most specific, ensuring every assignment
contributes to a graduate's overall employability. Curriculum
mapping visually tracks how well each course supports the overall
PLOs. This ensures there are no gaps or unnecessary overlaps in
the learning journey as follows: Develop a Matrix, Determine
Mapping Strength, Align Assessments and Taxonomy Integration.
The following is an example of a program specification, course
outline, and course learning outcome matrix of Energy Conversion
Machinery, STT Pekanbaru, Indonesia.

2.2.2 Tailored Assessments

Tailored assessments in Outcome-Based Education (OBE) are
designed to measure whether students have mastered specific, pre-
determined competencies rather than how well they memorize
facts. These evaluations are highly aligned, student-centered, and
personalized to verify that learners can apply their knowledge in
real-world scenarios.

Tailored assessments ensure that the learning process, teaching
methods, and evaluations are all aligned to hit specific target
goals.Defined Outcomes: Evaluations are tied to specific Course
Learning Outcomes (CLOs) and Program Learning Outcomes
(PLOs).Criterion-Referenced: Students are evaluated against clear
performance criteria, not graded on a curve or compared against
their peers.Constructive Alignment: The way you test students
must directly reflect the skills they need to demonstrate.

Instead of relying solely on traditional pen-and-paper exams,
tailored OBE assessments utilize a variety of practical and applied
methods: Project-Based Assessments, Rubrics, Portfolios and Case
Studies. Require students to design or create something that solves
a complex, real-world problem, Provide structured, transparent
criteria that show students exactly what skills or knowledge are
being measured (e.g., assessing accuracy, logic, and presentation),
Collections of student work collected over time to demonstrate
continuous skill development and mastery anxd Measure analytical
and problem-solving abilities by giving students real-life scenarios
to troubleshoot.

2.2.3 Continuous Quality Improvement

Continuous Quality Improvement (CQI) within Outcome-Based
Education (OBE) is a systematic, data-driven cycle. It ensures
educational programs continuously evaluate and refine teaching
methods, assessments, and curriculum based on measured student
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outcomes to meet industry and international standards. CQI is
crucial for accreditation alignment, continued relevance, and
student success. CQI is a core requirement for international
academic quality frameworks like the Washington Accord, ABET,
or AUN-QA. As industry needs change, CQI ensures educational
content never becomes obsolete. It provides a personalized,
proactive approach by identifying learning gaps and ensuring every
student can achieve the target competencies.

CQI transforms OBE from a static administrative task into a
dynamic, evolving system. By constantly measuring what students
learn and adjusting the curriculum, institutions produce graduates
who are highly competent and ready for the workforce.The CQI
process in an OBE framework generally operates in a structured,
cyclical approach:

1. Plan (Define Outcomes) Establish Benchmarks: Define the
Program Learning Outcomes (PLOs) and Course Learning
Outcomes (CLOs) aligned with professional, societal, and
accreditation standards.Design Curriculum: Structure the
syllabus to ensure every topic actively contributes to these
expected outcomes.

2. Do (Implement and Assess) Execute Teaching: Deliver
lessons using outcome-based learning and teaching methods
(e.g., project-based learning, case studies).Measure Progress:
Evaluate student performance through targeted assessments
(rubrics, portfolios, presentations) specifically designed to
test the CLOs.

3. Check (Evaluate Data) Analyze Attainment: Collect
assessment data to see if students met the Key Performance
Indicators (KPIs) for each outcome.Gather Feedback:
Compile evaluations and surveys from students, alumni, and
employers to gauge real-world effectiveness.

4. Act (Close the Loop) Identify Gaps: Pinpoint exactly where
student outcomes fell short of expectations (e.g., if only 75%
of students met the threshold for a specific practical
skill).Implement Changes: Revise teaching materials, adjust
assessment weights, or modify curriculum content to address
these shortcomings for the next academic year.

3.0 RESULTS AND ANALYSIS

3.1 The OcARI Gen-AI OBE Based

The OcARI Gen-Al for education is an Atrtificial Intelligence-
Outcomes Based Education [AI-OBE] that can automatically
analyze competencies and reasoning abilities through question and
answer analysis in assignments, projects, experiments, and exams,
thereby assisting lecturers in the creation of Course Review
Reports [CRR] for students. The OcARI Gen-Al based on OBE has
the following features: Registration, Lecturers & Assessment,
Class Minutes & Self Study, Projects Industrial Attachment,
Experiments, Final Project, Grade & Transcripts and Continuous
Quality Improvement [CQI].
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Figure 2: Features of The OcARI Gen-Al Based on OBE

3.2 The OcARI Gen-Al Applied to Energy Conversion
Machinery Course in Mechanical Engineering, STT
Pekanbaru

As a case study, the Energy Conversion Machinery course

[MPP13762] based on Outcomes Based Education [OBE] was

used. By automating and evaluating complex computations,

OcARI helps students and researchers quickly grasp hull design

and structural integrity.

Real-time Performance Prediction

OcARI utilizes machine learning to rapidly calculate ship hull
resistance and total deformation, eliminating the wait times
associated with intensive fluid dynamics and structural
simulations.

Design Space Exploration

Students utilize the Al to explore thousands of hull forms and
structural layouts. This moves learning from tedious manual
drawing to rapid hypothesis testing and concept validation.

Concept & Theory Integration

Students are tasked with using established theories alongside Al
parameters to ensure structural feasibility, verifying bending
moments, shear stresses, and safety margins.

3.2.1. OBE Alignment for the Ship Structure Course

In the traditional curriculum, the Ship Structures course relies
heavily on final exams and rigid formulas. Initial steps are being
taken to transition toward a modern Outcome-Based Education
(OBE) framework as shown in Figure.3.

Higher-Order Learning

Rather than just copying cross-section calculations, students use Al
to analyze "what-if" scenarios, fostering critical thinking, structural
optimization, and analytical skills.

Competency Tracking

Assessments focus on continuous evaluation of competencies
rather than rote memorization. Students must demonstrate they
understand why the Al made certain structural recommendations.

Industrial Preparedness
Preparing students for the modern maritime industry, where
Generative Al and digital transformation are key to smart shipping
and sustainable design..
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Figure 3: Course Outline: Energy Conversion Machinery course

3.2.2. The OcARI Gen-AI Teaching Materials Assessment
Following the development of the OBE framework, the next step
is to conduct assess Teaching Materials Assessment based on OBE
of Energy Conversion Machineryry course [MPP13762] using the
OcARI Gen-Al.
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Figure 5: Course Learning Outcomes Matrix of Energy
Conversion Machineryry

3.2.3. The OcARI Gen-Al Class Minutes & Self Study

The OcARI Gen-Al Class Minutes as shown in figure.6 powered
by voice recognition and auto-recording system, so lecturers don't
have to write on the whiteboard, and students don't have to write;
they just have to pay attention to the lecturer's explanations. These
recordings can be shared after the lesson is complete and can be
reused by students through the self-study feature as shown ini
figure 7.

https://ai.ocari.net/Kampus/STTP/Al/%58/Materials
Figure 4: The OcARI Gen-Al Teaching Materials Assessment
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https://ai.ocari.net/Kampus/STTP/Al/#15%/Lectures
Figure 8: The OcARI Gen-Al Lecturers

)

https://ai.ocari.net/Kampus/STTP/Al/%158/SelfStudy
Figure 7: The OcARI Gen-Al Self Study

3.2.4. The OcARI Gen-AI Lecturers & Assessment

The OcARI Gen-Al Lecturers & Assessment system is powered by
speech, text, and image recognition technologies, enabling the Al
to automatically handle the learning process—as illustrated in
Figure 8—and analyze student answers, as shown in Figure 9. Its
primary benefit for students is the ability to learn anytime,
anywhere, and on any device.
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3.2.5 The OcARI Gen-Al Student Achievements
The Al-based OcARI Gen-Al can analyze student achievement
based on OBE, covering 61 students in the 2026 academic year..
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https://ai.ocari.net/Kampus/STTP/Al/#158/Progress
Figure 10: The OcARI Gen-Al Teaching Materials Assessment

3.2.7 The OcARI Gen-AI Course Review Report
The OcARI Gen-Al supported by Course Review Report based on
OBE.
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Figure 11: The OcARI Gen-Al Course Review Report

4.0 CONCLUSION

By using the Gen-Al based OBE, Personalized learning path
enables individualized teaching, intelligent assessment provides

immediate feedback, and the multidimensional assessment system
ensures that competency assessment is scientific and rational,
optimal teaching, and comprehensively optimizes the teaching
practices of OBE-based program courses.
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