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Education plays a crucial role in shaping individuals who are competent and prepared to
face global challenges. One of the key components of education is the curriculum, which
serves as a framework guiding the teaching and learning process. However, existing
curricula often fail to respond adequately to the rapid pace of societal change and the
evolving demands of the labor market. This study aims to explore the application of the
Research and Development (R&D) approach as an evaluative method for curriculum
development in education. The R&D approach enables evidence-based, responsive, and
continuously evolving curriculum design through systematic stages such as needs
analysis, prototype development, field testing, evaluation, and revision. The findings of
this research indicate that implementing the R&D model enhances curriculum relevance,
instructional effectiveness, and overall learning quality. Evaluation results demonstrate
notable improvements in students’ critical thinking and collaboration skills, alongside
high satisfaction levels among both teachers and learners. By integrating evaluation
outcomes into the curriculum development cycle, educational programs can be
continuously refined to align with the demands of the modern era and the workforce. This
study concludes that the R&D approach significantly contributes to the creation of more
adaptive, innovative, and effective curricula.

1. Introduction

curriculum innovation. Traditional approaches

Education plays a strategic role in
shaping competent, innovative individuals who
are capable of competing in the global era. As a
cornerstone of human resource development,
education must remain adaptive to changes and
the demands of the times. One of the most
critical elements in education is the curriculum,
which serves as a guide in the learning process
to achieve educational goals. A well-designed
curriculum has the potential to produce
graduates aligned with the needs of society, the
labor market, and technological advancement.
However, in many cases, curricula are often
rigid and insufficiently responsive to dynamic
changes, resulting in a mismatch between
graduate
demands.

competencies and real-world

Many countries are actively pursuing
educational quality improvement through

to curriculum development are increasingly
seen as inadequate in addressing the growing
complexity = of  educational challenges.
Therefore, a more systematic, evidence-based,
and evaluative approach is needed to ensure the
relevance and effectiveness of curriculum
design. One promising method is the Research
and Development (R&D) approach, which not
only focuses on product creation but also
incorporates ongoing evaluation to ensure
quality and relevance.

The urgency for educational innovation
has increased alongside rapid technological
advancement and globalization. International
assessments such as the Programme for
International Student Assessment (PISA) and
the Trends in International Mathematics and
Science Study (TIMSS) have shown that
curriculum quality significantly influences
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educational outcomes. Countries with high-
performing education systems—such as
Finland, South Korea, and Singapore—have
demonstrated that adaptive and evaluation-
based curricula contribute to optimal learning
achievements. These findings underscore the
importance of research-based approaches in
curriculum development.

In the Indonesian context, several
challenges persist in curriculum development.
Although reforms such as the transition from
the 2013 Curriculum to the “Merdeka
Curriculum” have been initiated, fundamental
issues—such as misalignment between
curriculum content and workforce demands—
remain pressing concerns. Implementation
challenges also persist, including inadequate
teacher training, limited infrastructure, and
educational disparities between urban and
rural areas. These problems highlight the need
to adopt the R&D approach as a strategic
solution to build a more effective and inclusive
curriculum.

At the local level, schools often struggle
to implement -curricula tailored to local
community needs and characteristics. Many
curricula are standardized and fail to consider
cultural diversity, local potential, and regional
priorities. This lack of contextual relevance
diminishes the effectiveness of the curriculum
in addressing students’ specific needs,
ultimately impacting learning outcomes.

The primary issue underlying this
research is the suboptimal use of evaluation-
based curriculum development. Traditional
approaches—often reliant on intuition and
professional experience—frequently fall short
of producing adaptable and effective curricula.
Moreover, the lack of
methodologies contributes to inefficiencies in
curriculum design and instructional practices.

Previous studies have explored the R&D
model in various educational contexts. For
example, Oktpatrioka (year) emphasized that
R&D products may take the form of learning
models, instructional methods, or media—not

data-driven

merely physical materials. Their research
highlighted the cyclical nature of R&D to ensure
usability and educational value. However, the
present study differs by focusing specifically on
the application of R&D as an evaluative
instrument for curriculum development,
including data-driven analysis to optimize
relevance and instructional impact. While
Oktpatrioka employed qualitative literature
review methods, this study emphasizes the
practical implementation of R&D in the specific
context of curriculum innovation.

This study is also driven by the need to
bridge the gap between theoretical curriculum
design and practical application. The R&D
approach offers a systematic solution—ranging
from needs analysis and  prototype
development to testing, evaluation, and
revision. By applying this model, the resulting
curriculum is expected to be not only
academically sound but also applicable and
responsive to the demands of both society and
the workforce.

2. Literature Review

Curriculum development has long been
recognized as a critical component in improving
the quality of education. A well-structured
curriculum serves not only as an instructional
guide but also as a strategic tool to shape
students’ competencies in alignment with
national and global demands (Tyler, 1949).
Traditional approaches to curriculum design,
such as the linear model or objective-based
model, often lack flexibility and adaptability in
the face of rapidly evolving societal and labor
market needs (Print, 1993). Consequently,
there is a growing consensus that curriculum
development must be grounded in empirical
research and iterative evaluation.

The Research and Development (R&D)
model, first introduced by Borg and Gall (1983),
provides a systematic framework that
integrates  product development  with
continuous testing and refinement. This model
comprises several stages, including needs
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analysis, prototype development, field testing,
evaluation, and revision. R&D is particularly
valuable in educational contexts where
curricular innovation must be responsive,
evidence-based, and adaptable to diverse
learners’ needs (Sugiyono, 2016). Studies
applying this model have shown positive
impacts in developing instructional materials,
educational software, and learning strategies
that are contextually relevant and pedagogically
sound (Gall, Gall, & Borg, 2007).

In the Indonesian context, curriculum
reforms such as Kurikulum 2013 and the more
recent Merdeka Curriculum were introduced to
enhance student-centered learning and
improve the alignment between education and
workplace competencies. However, research
indicates that these reforms often lack sufficient
grounding in empirical data and stakeholder
feedback, leading to implementation gaps
(Husamah, 2014; Setiawan & Sugiyanto, 2020).
Moreover, frequently  report
challenges in adapting to new curricular
frameworks due to limited training and
resource constraints (Rohman & Mulyono,
2018). These findings highlight the need for a
curriculum development approach that

teachers

incorporates systematic evaluation, such as
R&D, to ensure sustainable and context-
sensitive innovation.

Prior literature has also emphasized the
importance of evaluation as an integral
component of curriculum development. Scriven
(1967) distinguishes between formative and
summative evaluation, both of which are
essential in the R&D cycle. Formative evaluation
is conducted during the development process to
improve the product, while summative
evaluation assesses its overall effectiveness. In
the R&D context, both types of evaluation
provide critical feedback for iterative
refinement and validation of curriculum
innovations.

Comparative studies in other countries
also reinforce the value of R&D-based
approaches. For example, in Finland and South

Korea, curriculum reforms are typically
supported by rigorous research, pilot studies,

and stakeholder consultations, ensuring that
the changes are data-driven and well-accepted
by educators (Sahlberg, 2011; Lee, 2006). These
global best practices demonstrate that
evidence-based curriculum development not
only enhances learning outcomes but also
promotes stakeholder ownership and systemic
improvement.

While previous research, such as that by
Oktpatrioka (2018), has explored the
application of R&D in education, most studies
remain conceptual or descriptive in nature.
Oktpatrioka focused on outlining the
characteristics, stages, and general benefits of
R&D without addressing its practical
application in curriculum evaluation. In
contrast, the present study aims to
operationalize the R&D approach as a specific
tool for evaluating and improving curriculum
relevance, effectiveness, and adaptability.

Thus, the current study fills a significant
gap in the literature by providing a practical
framework for implementing R&D in
curriculum development, guided by data
analysis and iterative evaluation. It offers a
model that is not only theoretically robust but
also contextually grounded in the real
challenges faced by educational institutions in
Indonesia.

3. Method

This study adopts a Research and
Development (R&D) approach, integrated with
evaluative methods to ensure the relevance and
effectiveness of curriculum development. The
R&D methodology employed follows a
systematic sequence of stages, including needs
analysis, prototype development, field testing,
evaluation, and iterative revision. This design
allows for the continuous refinement of the
curriculum product based on empirical data and
stakeholder input.

The research process comprises the
following core stages:
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1. Needs Analysis
The initial phase involves identifying user
requirements through a combination of
interviews, questionnaires, and literature
review. This stage gathers input from key
stakeholders, including teachers, students,
and education policymakers, to understand
the contextual and pedagogical needs that
the curriculum must address.

2. Prototype Development
Based on the findings from the needs
analysis, an initial curriculum prototype is
developed. This prototype integrates
educational theories, national standards, and
best practices in curriculum design to
produce a structured and coherent learning
framework.

3. Prototype Testing
The developed prototype is implemented in
real classroom settings to assess its
feasibility, usability, and pedagogical impact.
Data are collected through direct
observations, structured interviews, and
questionnaires administered to both
teachers and students. The field test
provides insights into the practical strengths
and limitations of the prototype.

4. Curriculum Evaluation
The collected data are analyzed using both
formative and summative evaluation
techniques.
conducted throughout the development
process to identify areas for improvement,

Formative evaluation is

while summative evaluation assesses the
overall effectiveness and impact of the
curriculum on student learning outcomes
and teacher performance.
5. Curriculum Revision

Revisions are made iteratively based on
evaluation findings to enhance the
curriculum's validity, responsiveness, and
alignment with educational goals. The
revision process continues until the
curriculum meets established quality
standards.

A mixed-methods approach is utilized for data
collection and analysis, combining qualitative
and quantitative techniques. Qualitative data
are gathered through interviews and classroom
observations, while quantitative data are

derived from structured questionnaires and
performance
methodological triangulation enhances the
reliability and validity of the research findings.
The participants in this study include teachers,
students, and curriculum experts who are

student metrics. This

directly involved in or affected by the
implementation of the newly developed
curriculum. The results are expected to offer a
practical contribution to the innovation of
evaluation-based curricula that are more
adaptive, contextual, and effective in
responding to current educational challenges.

4. Results and Discussion
1. The Scope of Research and Development (R&D)
Research and Development (R&D) is a
systematic approach used to create or improve
products, systems, or methods through data-
driven investigation and
experimentation. In the context of education,
R&D plays a critical role in curriculum
development, learning tools, and instructional
strategies that are responsive to actual needs
and supported by empirical evidence. This
iterative process involves data collection,
prototype  development, field testing,
evaluation, and revision to ensure both quality
and effectiveness.

structured

R&D is founded on the integration of

scientific research and technological
development.  Scientific research offers
theoretical grounding and methodologies, while
technological development applies these
findings to generate practical solutions. Key
principles in R&D include sustainability,
evidence-based decision-making, and user-
centered responsiveness. The process is
inherently multidisciplinary, drawing from
multiple fields to produce holistic innovations.

Furthermore, ethical considerations, data
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validity, and result relevance serve as
foundational pillars of this methodology.

The scope of R&D spans multiple
domains, including education, health,
technology, and creative industries. Within
education, its scope includes curriculum design,
instructional materials, and pedagogical
strategies. The standard phases of educational
R&D include:

e Needs Analysis: Identifying specific
problems or needs to be addressed.

e Prototype Development: Creating a
preliminary design or model for testing.

¢ Pilot Testing: Testing the prototype in
relevant educational settings.

e Evaluation: Assessing strengths and
weaknesses based on trial results.

¢ Revision: Modifying the product based
on feedback.

¢ Implementation: Deploying  the

finalized product at a broader scale.

Several development models are
frequently applied in educational R&D,
including:

e ADDIE Model: Comprising Analysis,
Design, Development, Implementation,
and Evaluation stages, widely used in
curriculum and instructional material
development.

e Borg and Gall Model: A ten-step
process suited for large-scale projects,
emphasizing systematic product
development and dissemination.

e Dick and Carey Model: Focused on
instructional design, integrating
learning needs analysis, material
development, and formative evaluation.

e Waterfall Model: A linear development
approach commonly used in software
and digital tools development.

Each model is selected based on project
complexity, development objectives, and user
needs.

2. Effective Application of the R&D Approach in
Curriculum Development

The R&D approach enables iterative, evidence-
based curriculum development responsive to
the needs of educators, learners, and
stakeholders. Its structured phases provide a
robust framework for enhancing curriculum
relevance and instructional impact.

Phase 1: Needs Analysis

Data were collected via interviews,
surveys, and literature review to assess gaps in
existing curricula. For example, interviews with
30 teachers revealed that 70% believed the
current curriculum lacks relevance to students’
digital competencies. Similarly, a survey of 200
students showed that 65% felt the curriculum
did not support 21st-century skill development,
such as critical thinking and collaboration.

Phase 2: Prototype Development

Based on these findings, a curriculum
prototype was designed, incorporating digital
learning modules and competency-based
frameworks. The prototype included structured
subject matter, core competencies, and
interactive digital content aligned with
identified needs.

Phase 3: Prototype Testing

The prototype was implemented in
three pilot schools, involving 150 students and
10 teachers over one academic semester.
Observations and data collection revealed a
15% improvement in students’ critical thinking
scores in subjects applying the new curriculum
compared to traditional curricula.

Phase 4: Evaluation

Formative and summative evaluations
were conducted. Formative assessments
identified immediate areas for improvement—
30% of content lacked technological
integration, while 20% was deemed irrelevant
to students’ daily experiences. Summative
evaluation highlighted improvements in
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student competencies and stakeholder
satisfaction: 85% of teachers and 80% of
students expressed high satisfaction with the
new curriculum.

Phase 5: Revision and Validation

The curriculum was revised iteratively and
validated by educational experts. Adjustments
included enhanced technology integration, real-
world content alignment, and improved
instructional flexibility. The revised curriculum
was then prepared for wider implementation.

3. Success Factors in the Curriculum Evaluation
Process

Formative evaluation uncovered two
major areas for improvement: lack of
technological content
irrelevance. Curriculum components were

integration  and

redesigned to include interactive platforms,

educational software, and real-world content

relevant to workforce readiness.

Key learning outcomes included:

e (Critical Thinking SKills: Student scores in
this domain improved by 15%. Activities
promoting analytical reasoning and
problem-solving were embedded in the
new curriculum.

e Collaboration SKkills: Increased by 10%
through team-based learning, group
discussions, and cooperative projects.

o Stakeholder Satisfaction: 85% of
teachers and 80% of students reported
satisfaction with the updated curriculum,
indicating improved engagement and
instructional relevance.

Teachers appreciated the improved
flexibility and resources, while students
reported increased motivation and clearer
relevance to real-life applications.

4. Integrating Evaluation Results into Curriculum
Development

Evaluation findings were strategically
integrated into the curriculum refinement
process. Digital content was redesigned to

include project-based learning, simulations, and
interactive assessments. Feedback from

teachers and students was instrumental in
restructuring curriculum content for better
engagement and adaptability. Further revisions
were conducted with expert validation to
ensure alignment with educational standards
and labor market needs.

This integration affirms the importance of
iterative feedback loops in R&D-based
curriculum design. By embedding evaluation
results at every stage, the curriculum remains
adaptive, responsive, and aligned with global
education demands.

5. Conclusion

Based on the findings of this study, it can
be concluded that the Research and
Development (R&D) approach contributes
significantly to curriculum development in
education. First, the R&D approach can be
effectively applied through a structured
sequence of need analysis, prototype
development, pilot testing, evaluation, and
revision. This process ensures that the
curriculum produced is evidence-based,
iterative, and responsive to user needs. Second,
the success of the evaluation process is
demonstrated by measurable improvements in
student competencies, particularly in critical
thinking and collaboration, as well as high levels
of satisfaction among both teachers and
students. Third, the integration of formative and
summative evaluation results into the
curriculum development process leads to a
more relevant, effective, and adaptive
curriculum that aligns with the demands of the
21st century.

The continued implementation of the
R&D approach should involve all relevant
stakeholders, including educators, students,
and curriculum  experts. Furthermore,
evaluations conducted at each stage must be in-
depth and focused on critical aspects such as
technological integration and content relevance
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to current global developments. To enhance
curriculum effectiveness, it is essential to
conduct iterative revisions based on evaluation
outcomes and to strengthen the active
involvement of teachers and students in the
development process. Such measures will
ensure that the resulting curriculum is not only
academically rigorous but also practical and
aligned with labor market needs.
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