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The purpose of this study was to redesigne Curriculum Logic in the Project-Based
STEM Framework: Extracting a Paradigmatic Model from the Perspective of Experts.
The present research was conducted using a qualitative approach and the grounded
theory method. The target group of the study consisted of specialists in curriculum,
science, mathematics, and technology education. Sampling was carried out using a
purposive criterion-based method, and data were collected through semi-structured
interviews with 15 individuals. Data analysis was performed using open, axial, and
selective coding; ultimately, the Strauss and Corbin paradigm model was extracted to
explain the relationships among the categories. The validity of the extracted paradigm
model was confirmed based on qualitative criteria (Lincoln and Guba) through
techniques of member checking, peer review, and precise documentation of the research
process until reaching theoretical saturation of the data. The findings indicated that the
causal conditions for implementing a project-based STEM curriculum include the need
to develop 21st-century skills, the inefficiency of traditional instructional approaches,
and the necessity of connecting learning to real-life problems. The contextual conditions
comprised a centralized curriculum structure, textbook-oriented instruction, grade-
based assessment practices, and limitations related to time and educational resources.
Moreover, factors such as teachers’ professional readiness, institutional support, and
access to resources were identified as intervening conditions influencing the effective
implementation of this approach.The action/interaction strategies adopted by
educational practitioners included designing authentic and interdisciplinary projects,
transforming the teacher’s role from a knowledge transmitter to a learning facilitator,
employing collaborative learning strategies, and utilizing performance-based and
process-oriented assessment methods. The outcomes of implementing these strategies
were deep and meaningful learning, increased student motivation, and the development
of problem-solving skills, creative thinking, and social collaboration competencies.The
results of this study suggest that a project-based STEM curriculum, when supported by
appropriate implementation conditions and institutional support, can play a significant
role in improving learning quality and addressing contemporary educational needs. The
proposed model can serve as a guiding framework for curriculum designers, educational
policymakers, and researchers in the field of education.
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Extended Abstract

Introduction- The evolving landscape of education has demanded a responsive curriculum that aligns
with rapid technological advancements and multifaceted challenges encountered in the 21st century.
Traditional educational frameworks, often isolated by subjects, have become inadequate. As a result,
integrated models like STEM—an acronym for Science, Technology, Engineering, and Mathematics—have
gained prominence. However, the successful implementation of STEM requires a transformative approach
to curriculum logic, moving beyond mere content delivery. This study aims to construct a paradigmatic
model for a project-based STEM curriculum that connects theoretical principles with practical
applications. By doing so, it seeks to equip students with essential skills, such as critical thinking and
problem-solving, which are vital in navigating and succeeding in contemporary society.

Research Questions

The research endeavors to answer several pivotal questions that guide the implementation of a project-
based STEM curriculum:

1. What causal, contextual, and intervening conditions facilitate or hinder the implementation of a
project-based STEM curriculum?

2. Which strategies can educational practitioners utilize for effective integration of STEM curriculum
approaches?

3. What are the anticipated outcomes resulting from the implementation of this redesigned
curriculum logic?

The answers to these questions are crucial as they articulate the specific prerequisites, challenges, and
benefits associated with transitioning to a project-based STEM curriculum.

Methods- A qualitative research design was employed in this study, utilizing Grounded Theory
methodology as articulated by Strauss and Corbin. The study involves:

e Participants: The research included experts specializing in curriculum studies and STEM
education—teachers, curriculum developers, and education policymakers.

e Sampling Method: The participants were selected through a purposive criterion-based sampling
method, ensuring that those involved had substantial experience in educational practices and
STEM disciplines.

e Data Collection: Semi-structured interviews provided a flexible structure for gathering detailed
insights from participants, allowing for in-depth exploration of their experiences and
perspectives.

e Data Analysis: The collected data were analyzed through open, axial, and selective coding
processes. This enabled the extraction of significant categories and the establishment of
interrelationships among various concepts discussed by participants.
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Results- The results obtained from the study are structured according to the paradigmatic components
detailed by Strauss and Corbin:

e Causal Conditions: Traditional educational methods have become ineffective, highlighting an
urgent need for skills relevant to the 21st century. Participants identified the importance of
connecting learning with real-life problems to make education more applicable and engaging for
students.

¢ Contextual Conditions: Several challenges were reported regarding the existing centralized
curriculum structures, the over-reliance on textbooks, and assessments focused primarily on
grades. The lack of adequate resources and time constraints were also identified as barriers to
effective STEM education.

¢ Intervening Conditions: The readiness and professional development of teachers emerged as
critical factors impacting the implementation process. Institutional support, alongside
accessibility to resources, also played a significant role in facilitating or obstructing the adoption
of project-based methods.

e Action/Interaction Strategies: Key strategies proposed included designing interdisciplinary
projects that encourage collaboration across subjects, redefining the teacher’s role to that of a
facilitator, and integrating performance-based assessments to reflect students’ understanding
and engagement in the material.

e Outcomes: Enhanced student motivation, deeper learning experiences, and the development of
both cognitive and social competencies were highlighted as expected outcomes of this newly
designed STEM curriculum structure.

Discussion- The study posits that project-based STEM education transcends simply changing content; it
signifies a fundamental shift in the teaching “logic.” The proposed relationship delineates that engaging
students with real-world projects, assuming the facilitator role, and employing performance assessments
leads to cognitive and emotional engagement in learning processes. This engagement is crucial for
achieving deep learning and honing skills necessary for success in the modern workforce.

Comparative analysis with existing models, such as those proposed by Beane and Thomas, reveals that
while these frameworks emphasize integration and experiential learning, the proposed model distinctly
outlines the actionable pathways needed for actual implementation. This study serves as a vital roadmap
for policymakers and educators aiming to pivot from traditional “instruction-only” models toward
comprehensive “experience-based” learning environments.

In conclusion, redefining the logic of curriculum design within the context of STEM enables educators to
create more meaningful learning experiences that prepare students for future challenges. This extended
understanding of curriculum logic illustrates the need for continuous adaptation and responsiveness in
educational practices, ultimately fostering an educational ecosystem that values application,
collaboration, and innovation.

Keywords- STEM curriculum, Project-based learning, Grounded theory, Paradigmatic model, 21st-
century skills
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