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Outcome-based education prevailing challenges of OBE in higher education, while further
Implementation exploring its specific implications for biology education. A Systematic
Higher education Literature Review (SLR) was conducted in accordance with the
Biology learning PRISMA framework. An initial corpus of 50 articles was retrieved
Systematic literature review from Google Scholar, Scopus, and Web of Science databases, of

which 10 peer-reviewed articles published between 2023 and 2025
satisfied the predefined inclusion criteria and were subsequently
subjected to thematic analysis. The findings indicate that OBE
implementation is characterized by a strong emphasis on student-
centered learning, predominantly supported by active pedagogical
approaches including problem-based and project-based learning.
Principal challenges encompass inadequate institutional resources,
organizational resistance to curricular reform, and insufficient faculty
professional development, whereas identified opportunities include
demonstrable improvements in graduate competency and the
adoption of outcomes-aligned assessment frameworks. Within the
context of biology education, OBE demonstrably fosters integrative
and contextual learning experiences that are well-aligned with the
demands of 21st-century scientific competencies. Collectively, these
findings affirm the substantial potential of OBE to meaningfully
enhance the quality of higher education, while underscoring that its
sustained effectiveness is contingent upon institutional readiness,
stakeholder commitment, and fidelity of implementation.
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1. Introduction

In recent decades, curriculum approaches in education have undergone a significant
paradigmatic shift. One approach that has gained widespread global attention is Qutcome-
Based Education (OBE). This approach emerged as a response to the need for a more directed,
measurable, and relevant educational system aligned with real-world demands beyond
academic settings, such as the workforce and societal needs (Royani et al., 2025; Yumelking,
2023). Curriculum development strategies based on OBE are now essential to improve the
quality of education in higher education (Ali & Hanifuddin, 2025). OBE places learning
outcomes as the primary focus in curriculum design, replacing the traditional paradigm that
merely emphasizes content mastery. This is evidenced by the implementation of OBE principles
in specific study programs, such as English Education, to ensure alignment with graduate
profiles (Allo et al., 2024). Thus, learners are not only expected to understand theoretical
concepts but also to apply them effectively in real professional and social contexts (Kamahun
et al., 2023; Marta et al., 2024)

Philosophically, OBE is grounded in the principle of student-centered learning, which
emphasizes learners as the central focus of the educational process. OBE acknowledges that
each individual has different learning styles, potentials, and paces in understanding knowledge,
a framework that is also highly applicable when integrating OBE into andragogy for community
education (Hasibuan & Harahap, 2024). Therefore, the learning strategies employed in this
approach tend to be active, participatory, and contextual. In practical subjects like Bakery, for
instance, a meta-analysis shows that this approach effectively enhances student competence
through hands-on mastery (Gea & Koto, 2024). These strategies are believed to promote the
development of 21st-century skills such as critical thinking and problem-solving, as reflected in
student perspectives on the application of OBE in Environmental Science courses (Syeptiani et
al., 2025). The implementation of OBE also shifts the role of educators from mere transmitters
of knowledge to facilitators who guide students in achieving the expected graduate profile.

The relevance of OBE is particularly strong in higher education, where institutions are
required to produce graduates who are adaptive, innovative, and globally competitive. OBE-
based curricula demand a cohesive integration of learning outcomes, teaching methods, and
assessment strategies (Efgivia & Albahra, 2024). The adoption of OBE indicates that it not only
prioritizes outcomes but also incorporates technology in its implementation. Evidence from
Indonesia and Thailand suggests that the synergy between OBE and E-Learning significantly
contributes to student satisfaction (A. Salim et al., 2026).

Asbari & Novitasari (2024) found that OBE enhances student competencies through
systematically designed curricula and introduces robust outcome-based assessment models,
highlighting the importance of systematic measurement in evaluating implementation success.
However, in practice, the implementation of OBE-based curricula still faces challenges.
Mistamiruddin & Nasri (2024) argue that institutional resistance and limited resource support
are the main barriers hindering its effectiveness. These challenges indicate that although OBE
has significant potential to improve educational quality, its success largely depends on the
readiness and commitment of educational institutions to undertake comprehensive
transformation (Asbari & Novitasari, 2024).

Despite the rapid global development of Outcome-Based Education (OBE), systematic
studies that specifically evaluate its implementation within particular disciplines remain
limited. Previous research has examined OBE from various perspectives, including global
trends and sustainability in engineering education, as well as conceptual and ontological
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frameworks for curriculum analysis (Mahrishi et al., 2025; Aminah et al., 2025). While these
studies provide valuable insights into the general principles and structural design of OBE in
higher education, they tend to focus on broad or non-biological contexts and offer limited
discussion on its pedagogical application within specific disciplines.

Biology is one such discipline with significant potential yet limited exploration. As a field
that combines conceptual understanding with practical application, Biology requires learning
approaches that support the development of 21st-century competencies across cognitive,
psychomotor, and affective domains (Mistamiruddin & Nasri, 2024). OBE provides a relevant
framework for enhancing Biology learning through the integration of laboratory competencies,
scientific reasoning, research skills, and collaborative as well as communicative abilities
(Negara et al., 2024). This relevance is further emphasized in addressing contemporary global
challenges, such as climate change, pandemics, and advancements in biotechnology, where
Biology graduates are expected to deliver science-based solutions (Irawan et al., 2023; Sutrisna
et al., 2024). However, the lack of in-depth and systematic studies that map OBE
implementation specifically in the context of Biology learning in higher education has resulted
in limited practical guidance for educators and curriculum developers. Existing studies have
not comprehensively addressed implementation strategies, evaluated the effectiveness of
learning outcomes, or examined the challenges encountered in real classroom practices within
Biology programs.

Therefore, this study offers a novel contribution by providing a systematic synthesis of OBE
implementation in higher education with a specific focus on its implications for Biology
learning. Unlike previous studies that emphasize general trends or conceptual frameworks, this
research identifies practical implementation patterns, analyzes challenges and opportunities,
and formulates context-specific implications for developing more structured, applicable, and
contextual Biology learning.

Based on this background, this study aims to identify the fundamental principles, learning
strategies, and implementation models of Outcome-Based Education (OBE) in higher
education. It also seeks to examine the challenges, barriers, and opportunities encountered in
its implementation and to formulate the implications of these findings for the development of
OBE-based Biology learning. Through this systematic approach, this article is expected to
contribute to higher education policy, learning innovation, and the strengthening of outcome-
based assessment systems, particularly in designing adaptive and contextual Biology learning
aligned with future needs.

Research Questions:

1) What are the principles, strategies, and implementation models of Outcome-Based
Education (OBE) in higher education curricula?

2) What challenges and opportunities are encountered in the implementation of OBE in higher
education?

3) What are the implications of OBE implementation for the development of Biology learning
in higher education?

2. Method
Research Design

This study employs a Systematic Literature Review (SLR) method aimed at examining the
implementation of the Outcome-Based Education (OBE) approach in higher education
curricula and its implications for biology learning. This design follows systematic stages,

139



including identification, selection, and analysis of relevant scientific articles. Figure 1 illustrates
the article selection process conducted in accordance with the PRISMA framework (Page et al.,
2021), systematically documenting each stage of identification, screening, -eligibility
assessment, and final inclusion of articles for analysis.

[ Identification of studies via databases and registers ]
_g Records removed before
"5 Records identified from screening.
= electronic database searches: [——» Duthcate records removed
=] Databases (n = 96) (n=22)
= Records removed because
— not open accses (n = 15)
G2\
Records screened »| Records excluded (n =27)
(n=59) (e.g. research 2013-2025)
= Reports not retrieved (n = 18)
= Reports souaht for retrieval (e.g. contains the implementation
3 (n 532) £ | of the OBE approach at the
% higher education level)
o o Reports excluded (n=4)
Reports assessed for eligibility Reason : does not contain
(n=14) information regarding the
e implementation of OBE-based
curriculum, learning, or
assessment.
- Studies included in review
= (n=10)
3 Search based on the suitability of
g abstract and full text with the
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Figure 1. Article selection process in the systematic literature review using the PRISMA model

Search Strategy

The literature search was conducted through electronic searches in internationally
recognized academic databases such as Google Scholar, SpringerLink, and Scopus, which are
known for providing high-quality, peer-reviewed, and indexed articles. In addition, the Publish
or Perish software was utilized to optimize the search process by providing citation analysis
metrics for each retrieved article. The keywords used in the search included: “Outcome-Based
Education,” “OBE in Higher Education,” “OBE curriculum biology,” “implementation of
OBE,” and “biological sciences education,” along with relevant variations aligned with the
research focus. The search was limited to articles published in Indonesian and English between
2013 and 2025. This strategy was designed to capture publications across various relevant
disciplines, including both international and local studies, to ensure diverse perspectives in
discussing OBE implementation in higher education. Each identified article was screened to
ensure its relevance to the research focus, and only those meeting the inclusion criteria were

advanced for further evaluation.
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Article Selection Process

The article selection process was carried out in three stages: (a) the first stage involved
identification from various databases; (b) the second stage involved screening articles based on
titles and abstracts to ensure that they addressed the implementation of OBE in higher
education; and (c) the third stage involved full-text reading to verify the relevance and quality
of the studies. Studies that were not relevant to the focus of OBE in the context of higher
education curricula were excluded. Inclusion and exclusion criteria were applied starting from
this stage, and studies meeting the criteria proceeded to the data extraction phase. The extracted
data included information related to research objectives, methodologies used, findings on the
implementation of the OBE approach in higher education, challenges and opportunities
encountered, and implications for biology learning.
Eligibility Criteria

Articles were considered eligible for review if they discussed the implementation of the
Outcome-Based Education (OBE) approach at the higher education level, either broadly or with
demonstrated relevance to biology learning. The selected literature focused on studies
addressing the application of OBE in curriculum development, learning strategies, and
assessment systems, as well as reflecting the challenges and opportunities in its implementation.
Eligible articles were required to present in-depth analyses of OBE implementation within the
context of higher education, particularly in Indonesia or countries with comparable education
systems, and to demonstrate methodological clarity supported by valid and reliable data.
Inclusion Criteria

e Articles discussing the implementation of the Outcome-Based Education (OBE)
approach at the higher education level, either in Indonesia or internationally.
o Articles published between 2013 and 2025 to ensure relevance to current educational

contexts.

e Studies containing information on curriculum, learning, or assessment implications
based on OBE.

e Articles published in reputable national or international scientific journals or conference
proceedings.

e Articles available in full-text format.
Exclusion Criteria

e Studies that do not focus on the implementation of the OBE approach or are not
relevant to the topic under discussion.

e Studies focusing solely on primary or secondary education levels.

e Studies lacking sufficient empirical data or consisting only of opinions without clear
analytical support.

e Articles not available in full-text format.

e Duplicate publications from the same source.

o Articles published in non-peer-reviewed sources or those that are not openly and
legitimately accessible.

Data Analysis

The data were analyzed qualitatively by categorizing articles based on their research focus,
context of OBE implementation, key findings, and potential implications for biology learning.
Each article was examined using a thematic analysis framework covering aspects of curriculum
planning, instructional strategies, and assessment of learning outcomes. The results of the
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analysis were then presented in the form of analytical tables and narrative synthesis, reflecting
trends, opportunities, and challenges in the implementation of OBE in higher education,
particularly in the field of biology. Table 1 presents the distribution of selected articles based on
journal indexing, providing an overview of the quality and credibility of the publication sources
from which the reviewed literature was drawn.

Table 1. Distribution of selected articles based on journal indexing

No Author Year Journal Name Index
1 Apriana & 2025  Jurnal Penelitian Pendidikan IPA (JPPIPA) Sinta 2
Andalia
2 Nguyen et al. 2024  Journal of Contemporary Educational Policies and Scopus (Q3)
Practices
3 Chusniet al. 2024  International Journal of Community Care of Sinta 4
Humanity (IJCCH)
4  Mufanti et al. 2024  Jurnal Social Sciences & Humanities Open Scopus (Q1)
5  Setiono et al. 2023  Jurnal Pendidikan ISSN
6  So’aib et al. 2025  International Journal Of Modern Education MyCITE
(IJMOE)
7 Handayani et al. 2024  Jurnal Profesi Insinyur Indonesia (JPII) ISSN
8  Sobrietal. 2024  International Seminar on Language, Literature, WoS
Education, Arts and Culture
9 Asbari& 2024  International Journal Of Social And Management Sinta 4
Novitasari Studies (IJOSMAS)
10 Negara et al. 2024  Jurnal Penelitian dan Pengembangan Pendidikan Sinta 2
(JPPP)

3. Result and Discussion

This section presents the findings of the systematic literature review based on selected
scientific articles related to the implementation of the Outcome-Based Education (OBE)
approach in higher education curricula. The primary focus of this review includes how the OBE
approach is applied in curriculum design, instructional strategies, and assessment systems, as
well as the challenges encountered during its implementation. In addition, the discussion also
explores the potential and implications of this approach for the development of biology learning
in higher education.

Outcome-Based Education (OBE) is an approach in educational systems that emphasizes
the achievement of learning outcomes as the primary indicator of educational success. The
origins of OBE can be traced back to the late 20th century as a response to the need to improve
educational quality and ensure that higher education graduates are well-prepared to enter the
workforce. This approach is grounded in educational theories that stress the importance of
clearly defined objectives and measurable achievements to ensure that the educational process
focuses not only on content delivery but also on the attainment of tangible outcomes
(Yumelking, 2023). Table 2 presents the results of the analysis of OBE implementation in higher
education curricula, synthesizing the key findings drawn from the reviewed literature with
respect to its underlying principles, instructional strategies, and prevailing challenges.
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Table 2. Results of the analysis of outcome-based education (OBE) implementation in higher
education curricula

No Author (Year) Research Findings OBE Components
1 Apriana & The implementation of OBE increased Learning outcomes focused on
Andalia (2025) student awareness and participation in ~ environmental awareness and
campus conservation. The average conservation behavior. Outcome-
environmental awareness score based instructional design using
increased by 23% after implementing active approaches (discussion, field
the OBE-based conservation approach. observation). Authentic assessment
based on real conservation projects.
Continuous improvement through
reflection and lecturer feedback.
2 Nguyen et al. OBE increased student engagement Detailed formulation of learning
(2024) and shifted teaching toward a more outcomes for each program.
student-centered approach. Student Implementation of constructive
engagement increased by 18-25% alignment among objectives,
based on surveys and observations. activities, and assessment. Student-
Challenges included limited lecturer centered learning as the main
training and inconsistent curriculum classroom approach. Monitoring
documentation. and reflection as the basis for further
development.
3 Chusni et al. OBE combined with PBL improved Learning outcomes emphasizing
(2024) conceptual understanding and student  conceptual understanding and soft
participation. Final student scores skills. Outcome-based curriculum
increased by an average of 16.7%. design (backward design) with PBL
Students demonstrated higher scenarios. Project-based assessment.
analytical and collaborative skills. Reflection and feedback for learning
evaluation.
4 Mufanti etal.  Survey of 140 lecturers showed high Initial development of learning
(2024) general understanding (80%) but low outcomes, though not fully aligned
in-depth understanding (24%). 48% with OBE standards. Partial
were unable to formulate proper implementation of constructive
learning outcomes. Challenges: high alignment. Early adoption of
workload, limited infrastructure, weak  outcome-based assessment rubrics.
administrative support. Continuous Monitoring and feedback not yet
training and socialization are needed. consistently implemented.
5 Setiono et al. Survey of 36 lecturers indicated OBE-  Development of assessment criteria
(2023) based assessment was not fully based on outcomes. Initial design of
implemented. Challenges: lack of authentic assessment instruments.
training, limited assessment methods, Need for lecturer capacity building.
insufficient understanding. Only 30% Feedback mechanisms not yet
used authentic assessments (portfolio,  optimal.
performance).
6 So’aib et al. OBE implementation (2020-2023) CO-PO mapping for each project
(2025) showed stable student performance task. Explicit constructive
above the 50% CO/PO threshold, alignment. Continuous Quality
except in 2020. Most students achieved Improvement (CQI) cycle.
expected learning outcomes. Survey Stakeholder involvement (alumni,
results indicated positive student industry, lecturers).
perceptions.
7 Handayaniet  Implementation of monitoring and Outcome-based indicators and

al. (2024)

evaluation systems using rubrics and
achievement indicators. Supports
assessment of learning outcomes and
feedback for improvement.

assessment rubrics. Integrated
monitoring and evaluation system.
Continuous feedback emphasis.
Student-centered learning approach.
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No Author (Year)

Research Findings

OBE Components

8 Sobri et al.
(2024)

9 Asbari &
Novitasari
(2024)

10 Negara et al.
(2024)

Continuous evaluation involving
lecturers and students.

Improved relevance of learning to
workforce demands. Enhanced critical
thinking, communication,
collaboration, and creativity.
Challenges: limited resources and
external collaboration.

OBE encourages lecturers to design
more practical and engaging curricula.
Promotes creative and student-
centered teaching. Innovative
assessments improve comprehensive
understanding. Challenges: time
management, limited resources,
professional development needs.
ADDIE-based OBE curriculum
improved educational quality.
Integration of character values
strengthened outcomes. Validated as
feasible and effective.

Learning outcomes focused on
employability skills. Curriculum
aligned with workforce
competencies. Student-centered
methods. Integration of soft skills
into curriculum outcomes.

Clear formulation of learning
outcomes. Outcome-oriented
curriculum and teaching design.
Project-based and collaborative
assessments. Student-centered
approach emphasizing creativity
and innovation.

Learning outcomes integrating
character and professionalism.
ADDIE-based curriculum
development. Integration of
character values. Validation through
expert judgment and questionnaires.

Developments in higher education have positioned Outcome-Based Education (OBE) as one
of the most relevant and effective approaches to ensuring that the education provided aligns
with the needs and expectations of both students and the labor market. This approach
emphasizes the importance of specific, measurable, and relevant learning outcomes, enabling
students to acquire not only knowledge but also the skills and attitudes necessary for success in
their respective fields (Efgivia & Albahra, 2024). Table 3 presents the characteristics of selected
studies included in this review, providing a structured overview of each article's authorship,
publication year, research design, sample, and key findings relevant to OBE implementation in

higher education.

Table 3. Characteristics of selected studies included in the review

No. Author (Year) Study Title Field/Discipline Country
1  Apriana & Development of an Outcome-Based Conservation Biology Indonesia
Andalia (2025)  Education (OBE) Approach in
Conservation Biology Lectures to
Increase Student Awareness and
Conservation Efforts in the Campus
Environment
2 Nguyen et al. Implementing Outcome-Based Education Multidisciplinary Vietnam &
(2024) in Higher Education Programs: A (Medicine, English, Laos
Multiple Case Study in Vietnam and Insurance, Research
Laos Methodology)
3 Chusni et al. Implementation of Outcome-Based Integrated Science Indonesia
(2024) Education in Integrated Science Courses
Based on Project-Based Learning
4  Mufanti et al. Outcomes-Based Education in English Education Indonesia

(2024)

Indonesian Higher Education: Reporting

on the Understanding, Challenges, and

Support Available to Teachers
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No. Author (Year) Study Title Field/Discipline Country
5  Setiono et al. Implementation of Outcome-Based Multidisciplinary Indonesia
(2023) Education Assessment Systems in Higher
Education
6  So’aib et al. Implementation of Outcome-Based Chemical Engineering Malaysia
(2025) Education (OBE) in Chemical
Engineering Programme: Review on
Students’ Performance in Design Project
Course
7  Handayani et Monitoring and Evaluation System of Engineering Indonesia
al. (2024) Teaching and Learning Processes Based
on Outcome-Based Education at the
Faculty of Engineering, Universitas
Diponegoro
8  Sobrietal. Implementation of Outcome-Based Arabic Language Indonesia
(2024) Education Curriculum in the Arabic Education
Language Education Study Program
9 Asbari& Outcome-Based Education Model: Its Multidisciplinary Indonesia
Novitasari Impact and Implications for Lecturer
(2024) Creativity and Innovation in Higher
Education
10 Negara et al. Outcome-Based Education Curriculum Hindu Religious Indonesia
(2024) with Character Values to Improve the Education

Quality of Higher Education

Principles, Strategies, and Models of OBE Implementation in Higher Education Curricula

The findings indicate that the implementation of Outcome-Based Education (OBE) in higher
education is grounded in the fundamental principle that all educational processes must be
directed toward achieving explicitly defined and measurable learning outcomes. This approach
positions learning outcomes as the central axis in the planning, implementation, and evaluation
of learning. In engineering education, OBE has become a global standard to ensure technical
and professional readiness (Joseph & Panicker, 2018). These outcomes encompass cognitive,
affective, and psychomotor domains and are formulated by considering labor market demands,
advancements in science and technology, and 21st-century competencies. Several studies
emphasize that learning outcomes should be structured hierarchically, starting from Graduate
Learning Outcomes (GLO), cascading into Program Learning Outcomes (PLO), and further
into Course Learning Outcomes (CLO), following principles of both vertical and horizontal
alignment (Negara et al., 2024; Nguyen, 2024).

Common strategies for implementing OBE include the use of backward design, outcome-
based curriculum development, and the application of student-centered learning approaches. In
vocational fields like Cosmetology, this is integrated with flexible curricula to match industry
standards, while in entrepreneurship, it serves as a transformative tool for teaching practical
business skills (Hanafiah et al., 2024; Pritasari et al., 2023). In practice, OBE curriculum
development requires a clearly defined competency mapping and the use of learning objective
taxonomies, such as Bloom’s Revised Taxonomy, to ensure the measurability of each outcome.
Active learning strategies, such as Project-Based Learning (PBL) and interdisciplinary
integrative approaches, are widely adopted to support the contextual achievement of learning
outcomes. Chusni et al. (2024) reported that the integration of PBL in integrated science courses
strengthened the link between theory and practice and enhanced students’ collaborative and
problem-solving skills.
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In addition to principles and strategies, the models of OBE implementation identified in the
literature vary depending on institutional contexts and program characteristics. The shift
toward a global paradigm emphasizes the importance of results over mere content delivery
(Lewis et al., 2015). Some studies integrate OBE with curriculum development models such as
ADDIE and apply continuous evaluation through Continuous Quality Improvement (CQI).
Setiono et al. (2023) highlight the importance of internal quality assurance systems that are
integrated with learning outcome assessments. Evaluation is conducted holistically, not limited
to final examinations but also including portfolios, observations, project outputs, and peer
assessments. Therefore, OBE implementation models in higher education are not uniform but
rather flexible and adaptive to institutional needs, as long as they uphold outcome-based
principles and accountability in the learning process.

Challenges and Opportunities in OBE Implementation in Higher Education

Despite the promising advantages of the OBE approach, the findings reveal that its
implementation is accompanied by several challenges. One of the most prominent barriers is
the limited understanding among lecturers regarding the philosophy and practical application
of OBE. Teachers' attitudes and their readiness for administrative shifts are often primary
hurdles in the field (Bongabong-Baguio, 2019). Many lecturers still rely on traditional teaching
approaches that emphasize content delivery rather than competency achievement. This issue is
further exacerbated by the lack of systematic training and socialization. Targeted training
workshops have been shown to effectively bridge this gap for language instructors transitioning
to OBE (Alimyar, 2020). Setiono et al. (2023) reported that most lecturers in their institution
felt unprepared to independently and comprehensively design OBE-based curricula.

Other challenges include structural constraints, such as limited infrastructure to support
active learning and authentic assessment. The need for integrated digital systems to track
longitudinal learning outcomes is critical for modern implementation (Adedoyin & Soykan,
2023; M. A. Salim et al., 2025). Additionally, global disruptions like the COVID-19 pandemic
forced an "emergency remote teaching" phase that tested the resilience of OBE-based
communities, especially in technical disciplines like Computer Science (Crick et al., 2021).
Cultural barriers also exist, including resistance to shifts in teaching paradigms and perceptions
that OBE increases lecturers’ administrative workload. So’aib et al. (2025) also identified a gap
between curriculum design and classroom implementation due to time constraints and uneven
competencies among lecturers within the same program.

However, several studies highlight significant opportunities arising from the implementation
of OBE, particularly in improving graduate quality and institutional competitiveness. A well-
structured OBE environment has been linked to improved student well-being and satisfaction
(Katawazai, 2021). OBE promotes a paradigm shift from teaching to learning and opens
opportunities for innovation through project-based learning, case studies, and the integration of
character values. Some institutions have reported increased student and stakeholder satisfaction
following OBE implementation, as curricula become more relevant and applicable (Asbari &
Novitasari, 2024). Furthermore, this approach fosters stronger collaboration among higher
education institutions, industry, and government in defining graduate profiles while also
creating opportunities for international accreditation that recognizes OBE standards as
indicators of educational quality (Gurukkal, 2020).
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Implications of OBE Implementation for Biology Learning in Higher Education

The implementation of the Outcome-Based Education (OBE) approach in biology learning
has significant positive impacts on curriculum design, instructional strategies, and assessment
systems. Biology, as a discipline that is both conceptual and practical, requires teaching
strategies that not only deliver concepts but also develop scientific process skills, critical
thinking, and scientific attitudes. In agricultural science, for example, the focus is placed on the
direct measurement of students' practical outcomes in the field (Mohayidin et al., 2008).
Apriana & Andalia (2025) demonstrated that the implementation of OBE in biology education
programs encourages curriculum adjustments to focus more on developing student
competencies, such as designing experiments, analyzing biological data, and formulating
solutions to contextual problems.

OBE also promotes the adoption of active learning models such as inquiry-based learning
and problem-based learning, which are well aligned with the characteristics of biology courses.
These models facilitate student engagement in investigative processes, direct observation, and
the development of higher-order thinking skills. This systematic reform ensures that biology
graduates meet the rigorous demands of global scientific standards (Gurukkal, 2020). Chusni et
al. (2024) found that the integration of OBE and PBL in integrated science courses significantly
improved students’ ability to connect theoretical concepts with practical applications in real-
world contexts. Thus, the OBE approach contributes to the development of more contextual,
collaborative, and 21st-century skill-oriented biology learning.

Furthermore, the assessment system in biology learning has undergone transformation as a
result of OBE implementation. Assessment is no longer focused solely on test outcomes but
also on student performance throughout the learning process, using instruments such as
observation rubrics, reflective journals, and scientific portfolios. Continuous evaluation of
technical and professional skills is vital for mapping success in engineering-adjacent scientific
fields (Joseph & Panicker, 2018). Evaluation of learning outcomes also encompasses affective
and ethical dimensions, including environmental responsibility and academic integrity. This
aligns with the nature of biology as a discipline closely related to issues of sustainability,
biotechnology ethics, and conservation. Therefore, OBE not only strengthens students’
cognitive competencies but juga expands the scope of biology learning to include values and
character development, which are essential for producing competent and ethically responsible
graduates. graduates.

4. Conclusion

This systematic review demonstrates that the implementation of Outcome-Based Education
(OBE) in higher education is grounded in student-centered and outcome-oriented learning, with
strong alignment among learning objectives, instructional activities, and assessment systems.
Various strategies such as project-based learning, problem-based learning, and authentic
assessment are commonly applied to support the achievement of measurable learning
outcomes. These approaches contribute to improving graduate quality, strengthening relevance
to labor market demands, and enhancing accountability and transparency in higher education.
However, the implementation of OBE still faces significant challenges, including limited
conceptual understanding among lecturers, insufficient professional training, resistance to
pedagogical change, and inadequate infrastructure. In the context of biology learning, OBE
shows strong potential in fostering critical thinking, scientific skills, collaboration, and
contextual problem-solving. Therefore, strengthening OBE implementation requires supportive
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institutional policies, continuous lecturer capacity building, and the development of assessment
systems that are aligned with the characteristics and needs of biological sciences.
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