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Abstract

This study aimed to identify the dimensions and components of a project-based curriculum within the blended education system of the
second cycle of primary school. This qualitative study was conducted using the grounded theory approach. Participants included experts
in curriculum studies, primary education, educational technology, blended learning, and project-based learning, as well as educational
administrators, curriculum specialists, and experienced primary school teachers. Participants were initially selected through purposive
sampling, followed by theoretical sampling based on the emerging analytical categories. Data collection continued until theoretical
saturation was achieved. Exploratory semi-structured interviews were used to collect the data. With participants’ informed consent, all
interviews were audio-recorded, transcribed verbatim, and analyzed concurrently with the data collection process. Data analysis was
conducted through open, axial, and selective coding using the constant comparative method. Credibility was enhanced through participant
review, expert examination of the coding process, analytic memo writing, systematic documentation of analytical decisions, and repeated
comparison of the emerging categories with the original interview data. The analysis identified “context-responsive project-based learning”
as the core category, integrating authentic learning, flexibility, and constructivist principles. The need to develop twenty-first-century
competencies, the gap between traditional schooling and real life, and the advancement of educational technologies emerged as the
principal causal conditions. The major strategies included designing multidimensional and interdisciplinary projects, using authentic and
simulated learning environments, redefining the teacher’s role as a designer and facilitator of learning experiences, and implementing
process-oriented assessment. Digital technologies, flexible learning spaces, and interdisciplinary collaboration acted as facilitating
conditions, whereas teacher resistance, insufficient school resources, unequal access to technology, and centralized assessment systems
were identified as major barriers. The consequences included the development of life skills, deeper and more durable learning, a reduced
gap between school and society, and improved professional competencies among teachers. Effective implementation of a blended project-
based curriculum requires coherent alignment among context-responsive projects, educational technologies, teachers’ facilitative roles,
formative assessment, and institutional support.

Keywords: Project-Based Curriculum, Blended Education, Second Cycle of Primary School, Context-Responsive Learning, Grounded Theory,
Educational Technology
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Extended Abstract

Introduction

Contemporary educational systems are increasingly expected to move beyond the transmission and
memorization of predetermined content and to prepare students for complex, uncertain, and technology-rich
environments. The development of critical thinking, problem-solving, creativity, collaboration,
communication, self-regulation, and digital literacy has therefore become a central concern of curriculum
design. Traditional teacher-centered curricula, which emphasize textbook coverage and standardized
examinations, often provide limited opportunities for students to apply knowledge in authentic contexts.
Project-based learning offers an alternative approach by organizing learning around meaningful questions,
real-world problems, collaborative inquiry, and the production of observable outcomes. In this approach,
students actively construct knowledge by identifying problems, gathering and analyzing information,
developing solutions, revising their ideas, and presenting the results of their work. Evidence suggests that
technology-supported project-based learning can improve critical thinking, problem-solving, creativity, and
practical engagement, while project-based curricula in elementary education require systematic coordination
among objectives, content, learning activities, teacher roles, resources, and assessment practices (Arabloo et
al., 2022; Coufal, 2022; Saeidenia et al., 2022; Senjayani, 2021).

Project-based learning is particularly relevant to the second cycle of primary school because students at this
developmental stage are increasingly capable of participating in group work, conducting simple investigations,
assuming responsibility, planning activities, and communicating the results of their learning. Projects can
integrate science, mathematics, language, art, social studies, and technology around a shared problem or
product and thereby reduce the fragmentation of school knowledge. The infusion of engineering design
processes into project-based learning has been shown to strengthen the ability to define problems, generate
ideas, construct prototypes, evaluate solutions, and redesign products. Project work can also contribute to
entrepreneurial and social competencies because students must negotiate roles, manage time, communicate
with peers, and respond to practical constraints. Accordingly, project-based learning should not be treated as
an additional classroom assignment but as an organizing framework through which disciplinary knowledge,
practical experience, social interaction, and reflective thinking are integrated (Lin et al., 2021; Pinto & K],
2021).

The growth of blended education has created new possibilities for extending project-based learning beyond
the physical classroom. Blended education purposefully combines face-to-face teaching with online, digital,

and technology-mediated learning activities. In an effectively designed blended curriculum, classroom



interaction, virtual resources, independent learning, collaborative platforms, mobile tools, and digital
assessment are connected as complementary components of a coherent learning experience. Project activities
can begin with face-to-face problem definition, continue through online information searching and group
collaboration, and culminate in classroom experimentation, presentation, and feedback. Studies of project-
based learning in hybrid and online environments have indicated that this combination can enhance
comprehension, engagement, flexibility, group cohesion, and learning effectiveness. Nevertheless, blended
learning is not achieved merely by adding digital tools to conventional instruction; it requires alignment among
curriculum goals, content, instructional strategies, technological resources, student support, interaction, and
assessment (Assiddiq & Sasmayunita, 2022; Mielikdinen, 2021; Umar & Ko, 2022; Zelhendri, 2022).
Digital technologies can perform several functions within a blended project-based curriculum. Learning
platforms may support communication, resource sharing, progress monitoring, feedback, and documentation
of project stages. Mobile learning tools can enable students to collect data, record observations, produce
multimedia content, and continue collaboration outside school hours. Artificial intelligence may support
personalized feedback, resource recommendation, learning analytics, and project planning, whereas
educational robotics, virtual environments, and simulation tools can create opportunities for experimentation
that may be difficult to provide in ordinary classrooms. However, the educational value of such technologies
depends on their purposeful alignment with learning goals, age-appropriate use, equitable access, and teacher
guidance. The use of technology should therefore strengthen inquiry, collaboration, production, and reflection
rather than merely digitize content delivery (Baker et al., 2023; Coufal, 2022; Hsieh, 2023).

The implementation of a blended project-based curriculum also depends on organizational and professional
conditions. Teachers must shift from being the primary transmitters of information to becoming designers of
learning experiences, facilitators of inquiry, organizers of resources, and providers of formative feedback. They
need competencies in interdisciplinary project design, classroom and group management, digital pedagogy,
differentiated support, and authentic assessment. Curriculum coherence is essential because the project
question, disciplinary objectives, face-to-face activities, online tasks, technological tools, and assessment
criteria must reinforce one another. Research on blended curriculum implementation has emphasized the
importance of teacher readiness, institutional support, technological infrastructure, flexible learning
arrangements, shared understanding of instructional goals, and sustained professional development. Without
these conditions, projects may become superficial activities disconnected from the formal curriculum, and
blended learning may remain limited to the occasional use of digital media (Esmaeili et al., 2024; Nourizadeh
& Zeinabadi, 2023; Rastgari & Salari Chineh, 2023; Santagata et al., 2023).

Despite the growing literature on project-based learning and blended education, many previous studies have
concentrated on higher education, engineering, language learning, or specific technological interventions. Less
attention has been given to the comprehensive identification of the causal conditions, central phenomenon,

implementation strategies, intervening factors, and outcomes of a blended project-based curriculum for



students in the second cycle of primary school. The developmental characteristics of primary students, the
continuing importance of teacher guidance, the role of families, unequal technological access, interdisciplinary
curriculum requirements, and the dominance of centralized assessment systems make this context distinct.
Therefore, a context-sensitive model is needed to explain how project-based learning can be systematically
incorporated into blended primary education.

The present study aimed to identify the dimensions and components of a project-based curriculum in the
blended education system of the second cycle of primary school.

Methods and Materials

This study was conducted using a qualitative research design and the grounded theory approach. The research
field included specialists and practitioners with theoretical, research, executive, or professional experience
related to curriculum studies, primary education, educational technology, blended learning, and project-based
instruction. Participants included university faculty members in curriculum studies and educational
technology, educational administrators and experts, curriculum designers, textbook and instructional material
developers, and experienced teachers working in the second cycle of primary school. Entry criteria included
relevant academic or professional experience, familiarity with the developmental and educational
characteristics of primary school students, knowledge of face-to-face and online learning environments, and
willingness to participate in the study. Participants were initially selected through purposive sampling, and
theoretical sampling was subsequently used to identify individuals who could clarify, expand, or challenge the
emerging categories. Interviews continued until theoretical saturation was achieved and additional data no
longer generated substantially new concepts or relationships.

Data were collected through exploratory semi-structured interviews. An initial interview guide was developed
around curriculum objectives, content organization, interdisciplinary projects, student and teacher roles,
blended learning environments, technological resources, interaction, assessment, implementation
requirements, barriers, facilitating factors, and expected outcomes. Interviews began with broad questions
about the characteristics of an appropriate project-based curriculum for blended primary education and
continued with probing questions based on participants’ responses. Interviews were conducted either face-to-
face or online, depending on participant availability. With informed consent, the interviews were audio-
recorded and transcribed verbatim. Field notes and analytic memos were also prepared to document important
observations, emerging interpretations, unanswered questions, and relationships among concepts. Data
collection and analysis occurred concurrently, allowing later interviews to be refined in accordance with the
developing analytical framework.

Data analysis followed the stages of open, axial, and selective coding. During open coding, interview
transcripts were repeatedly read, divided into meaning units, and assigned initial codes that remained as close

as possible to participants’ language. Similar, overlapping, and repeated codes were compared and

consolidated into preliminary concepts and categories. During axial coding, the constant comparative method



was used to examine the properties and dimensions of categories and to identify relationships among causal
conditions, strategies, intervening conditions, and consequences. Analytic memos supported category
development and guided theoretical sampling. During selective coding, the main categories were integrated
around a core category with the greatest explanatory power. The emerging model was repeatedly compared
with the original interview data, and inconsistent or weakly supported interpretations were revised. Credibility
was strengthened through participant review of selected interpretations, expert examination of the coding
process, continuous comparison of data and categories, documentation of analytical decisions, and inclusion
of participants with varied professional backgrounds.

Findings

The analysis identified “context-responsive project-based learning” as the central core category. This category
represented a curriculum that combines authentic learning, flexibility, and constructivist principles. Authentic
learning referred to connecting curriculum content with students’ everyday lives, local environments, social
issues, and realistic or simulated situations. Flexibility referred to the adaptable distribution of activities across
face-to-face and online settings, the use of multiple resources, varied learning pathways, and differentiated
forms of participation. Constructivism emphasized active knowledge construction through inquiry,
collaboration, experience, production, feedback, and reflection.

Three major causal conditions contributed to the emergence of this central phenomenon. The first was the need
to develop twenty-first-century competencies, including problem-solving, critical thinking, creativity,
collaboration, communication, decision-making, and digital literacy. The second was the gap between the
traditional educational system and real life. Participants described the conventional curriculum as overly
dependent on memorization, theoretical content, teacher-centered instruction, and centralized examinations,
with insufficient opportunities for practical application. The third causal condition was the development of
educational technologies, including artificial intelligence, virtual reality, digital platforms, simulations,
multimedia resources, and online communication tools.

The principal strategies included designing multidimensional and interdisciplinary projects, using authentic
and simulated learning environments, changing the teacher’s role, and adopting process-oriented assessment.
Multidimensional projects were expected to integrate the objectives and content of several subjects around a
shared question, problem, or product. Authentic and simulated environments included local fieldwork, virtual
laboratories, simulated markets, interactive scenarios, and technology-supported design tasks. The teacher’s
role changed from direct content delivery to designing learning experiences, guiding inquiry, facilitating access
to resources, supporting group interaction, monitoring progress, and providing differentiated assistance.
Process-oriented assessment included digital portfolios, observation, formative feedback, self-assessment, peer
assessment, and documentation of the entire project trajectory rather than exclusive evaluation of the final

product.



The intervening conditions were divided into facilitating and inhibiting factors. Facilitating factors included
access to digital technologies, flexible educational spaces, interdisciplinary projects, supportive school
leadership, teacher collaboration, and adaptable scheduling. Inhibiting factors included resistance among
traditionally oriented teachers, limited technological and physical resources in ordinary schools, unequal
student access to digital devices and the internet, insufficient professional preparation, time constraints,
overloaded textbooks, and centralized examination systems.

The identified consequences occurred at both the student and educational-system levels. Student-level
consequences included deeper and more durable learning, improved time management, teamwork,
responsibility, communication, problem-solving, self-regulation, and the ability to transfer knowledge to new
situations. System-level consequences included reducing the gap between school and society, improving the
relevance of curriculum content, encouraging family and community participation, strengthening
interdisciplinary collaboration, and enhancing teachers’ professional competencies in instructional design,
digital pedagogy, and authentic assessment.

Discussion and Conclusion

The findings indicate that a blended project-based curriculum should be understood as an integrated curricular
system rather than as a collection of occasional projects or technological activities. Its central logic is the
organization of learning around meaningful problems that are connected to students’ lives and addressed
through a coordinated combination of classroom interaction, digital resources, collaborative inquiry, practical
production, and reflective assessment. The core category of context-responsive project-based learning
highlights the importance of grounding curriculum activities in authentic situations while preserving sufficient
flexibility to accommodate students’ needs, school resources, and the complementary functions of physical
and virtual environments.

The causal conditions demonstrate why such a curriculum has become necessary. Contemporary students need
competencies that cannot be adequately developed through memorization and one-directional instruction. The
identified gap between school knowledge and real life explains why students may perform successfully in
examinations yet struggle to apply concepts, collaborate, make decisions, or address unfamiliar problems. At
the same time, technological development has expanded the range of environments, resources, and interactions
available for project work. Technology, however, is productive only when it is embedded in coherent
curriculum design and used to strengthen inquiry, collaboration, creation, and feedback.

The identified strategies clarify the practical architecture of the curriculum. Interdisciplinary projects help
students recognize relationships among subjects and use knowledge as an integrated resource for solving
problems. Authentic and simulated environments make abstract concepts more tangible and create
opportunities for experimentation. The redefinition of the teacher’s role is particularly significant because

successful project work requires purposeful guidance rather than minimal teacher involvement. Primary school

students still need structured support, clear expectations, accessible resources, and regular feedback. Similarly,



process-oriented assessment is essential because the quality of learning is reflected not only in the final product
but also in planning, participation, problem-solving, revision, and reflection.

The intervening conditions show that implementation cannot be separated from the institutional context.
Digital tools, flexible spaces, collaborative planning, and supportive leadership can strengthen implementation,
whereas centralized assessment, inadequate infrastructure, and teacher resistance can weaken it. Consequently,
educational reform should not place responsibility solely on individual teachers. Curriculum policy,
assessment regulations, school organization, resource allocation, and professional development must be
aligned with the requirements of blended project-based learning.

The consequences identified in the study suggest that the proposed curriculum can contribute to both student
development and educational improvement. Students can acquire knowledge more deeply because they
repeatedly use, test, revise, and communicate what they learn. They can also develop practical competencies
that extend beyond the classroom. At the system level, the approach can make schooling more responsive to
social realities, strengthen connections with families and communities, and promote continuous professional
learning among teachers.

In conclusion, the study produced a paradigmatic model in which the need for twenty-first-century
competencies, the limitations of traditional schooling, and technological development lead to the emergence
of context-responsive project-based learning. This central phenomenon is implemented through
interdisciplinary project design, authentic and simulated learning environments, redesigned teacher roles, and
process-oriented assessment. Its effectiveness is shaped by facilitating and inhibiting conditions and may result
in deeper student learning, improved life skills, reduced separation between school and society, and enhanced
teacher professionalism. The model provides a conceptual foundation for curriculum designers, educational
policymakers, school leaders, and teachers seeking to develop a coherent project-based curriculum for blended

education in the second cycle of primary school.
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