Journal of

Study and Innovation in Education and Development Volume 7, Issue 2 (2027): 1-25

A STEAM-Based Learning Model for Fostering Innovation and
Entrepreneurial Creativity among Lower Secondary School Students

Amir Khaledian'*s, Hamed Fazeli Kebriya?

1. Master's Student in Entrepreneurship Management, Department of Educational Sciences, Bab.C., Payame Noor University,
Mazandaran, Iran

2. Assistant Professor, Department of Entrepreneurship Management, Tehran Branch, Payame Noor University, Tehran, Iran

ABSTRACT

Received: 31 May 2026 This study aimed to develop and explain a STEAM-based learning model for fostering innovation and
Accepted: 16 Sep 2026 entrepreneurial creativity among lower secondary school students. This applied qualitative study
First Available: 18 Sep 2026 emp!oyed a grounded t_heory approach. The study population compris_ed lower secondary_schqol
administrators, experts in educational management and entrepreneurship, teachers, and university
Final Publication: 22 May 2027 faculty members in Kurdistan Province. Participants were selected through purposive and snowhball
sampling, and semi-structured interviews were conducted with 10 participants until theoretical
saturation was achieved. Data were analyzed using qualitative content analysis through open, axial,
Keywords and selective coding. Member checking and review by non-participating experts were employed to
. enhance the credibility of the findings. Data analysis yielded 177 open codes and 49 axial codes and
STEAM-based learning, . . . « . S . .
resulted in a paradigmatic model centered on “empowering students’ innovation and entrepreneurial
innovation, entrepreneurial creativity through STEAM-based learning.” The causal conditions comprised project-based learning
and real-world problems, interdisciplinary integration, educational technologies, and process-oriented
assessment. Educational support and leadership, stakeholder collaboration, and school readiness
students. constituted the contextual conditions, while supportive and motivational mechanisms and appropriate
regulations represented the intervening conditions. The principal strategies included promoting an
innovative culture, designing targeted learning programs, and enhancing teachers’ and students’
knowledge and skills. These mechanisms culminated in improved learning quality, greater student
innovation and creativity, and stronger entrepreneurial attitudes and competencies. STEAM-based
learning can effectively foster students’ innovation and entrepreneurial creativity when
interdisciplinary and problem-based learning is supported by appropriate school conditions,
institutional support, teacher empowerment, and coherent cultural and instructional strategies.
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EXTENDED ABSTRACT
INTRODUCTION

The rapid transformation of knowledge-based economies, technological
environments, and occupational structures has substantially changed expectations
regarding the role of schools and formal education. Contemporary educational systems are
increasingly expected not merely to transmit disciplinary knowledge but also to develop
learners who can identify problems, generate original ideas, integrate knowledge across
disciplinary boundaries, use technologies purposefully, collaborate with others, and
transform ideas into solutions that create value. Within this context, innovation, creativity,
problem-solving, technological literacy, collaboration, and entrepreneurial competencies
have emerged as central educational outcomes. Entrepreneurship itself extends beyond the
establishment of new businesses and encompasses opportunity recognition, innovation,
initiative, value creation, resource mobilization, decision-making under uncertainty, and
the capacity to transform ideas into action (1). Accordingly, entrepreneurial competence is
increasingly conceptualized as a mindset and behavioral capability that can be cultivated
through educational experiences rather than as an innate characteristic restricted to
adulthood or professional contexts (2). One educational approach with considerable
potential to support these competencies is STEAM education, which integrates science,
technology, engineering, arts, and mathematics within interdisciplinary, problem-oriented,
and experiential learning environments. STEAM should not be regarded as the simple
juxtaposition of several school subjects; rather, it represents an integrated pedagogical
approach in which different disciplinary perspectives are mobilized to address meaningful
and authentic problems (3). Reviews of STEAM education indicate that interdisciplinary
integration, active participation, real-world problem-solving, creativity, design, and the
production of tangible or conceptual solutions are among its defining characteristics (4).
The inclusion of arts within traditional STEM education is particularly important because
it creates opportunities for imagination, visualization, divergent thinking, aesthetic
judgment, and creative expression. Systematic evidence has shown that STEAM education
can contribute to students' creativity, cognitive flexibility, divergent thinking, and problem-
solving abilities (5). Creativity in this framework is not considered a fixed individual trait
but a capacity that can be fostered when learners are provided with opportunities to
formulate questions, generate multiple ideas, take intellectual risks, experiment, and revise
their solutions (6). Design thinking further strengthens this orientation by engaging learners
in iterative processes of problem identification, ideation, prototyping, testing, and



refinement (7). Its integration into STEAM education enables students to connect scientific
and mathematical reasoning with technological, engineering, and artistic forms of
knowledge while developing solutions to authentic challenges (8, 9). Project-based learning
Is another fundamental feature of STEAM. Through authentic projects, students assume
responsibility, distribute roles, investigate information, collaborate, design products,
receive feedback, and communicate outcomes. Such experiences can strengthen
collaboration and communication as integral dimensions of STEAM learning (10).
Evidence from entrepreneurship-oriented classroom projects similarly suggests that
experiential and project-based activities can strengthen responsibility, cooperation, self-
confidence, decision-making, and problem-solving competencies (11). Technology also
plays a significant role, particularly when digital tools are used for exploration, modeling,
design, documentation, simulation, and presentation rather than merely for content
delivery. Emerging technologies have been associated with greater learner engagement,
exploratory learning, creativity, critical thinking, and problem-solving in STEAM
environments (12), while students' positive attitudes toward work and technology have also
been associated with technological self-efficacy, creativity, initiative, and entrepreneurial
attitudes (13). Nevertheless, successful STEAM implementation depends not only on
instructional activities but also on teacher competencies, school culture, leadership,
resources, assessment practices, and institutional support (14). Recent systematic evidence
similarly indicates that STEAM can foster creativity, innovation, motivation,
collaboration, and problem-solving, while emphasizing the need for theoretically grounded
models capable of explaining the mechanisms and contextual conditions through which
these outcomes are generated (15). In Iran, research on entrepreneurial schools and
STEAM-oriented entrepreneurship curricula has likewise highlighted the importance of
school culture, educational management, experiential learning, soft skills, inquiry,
creativity, skill-based assessment, and supportive learning environments (16, 17).
Accordingly, the present study aimed to develop a comprehensive STEAM-based learning
model for fostering innovation and entrepreneurial creativity among lower secondary
school students.

METHODS AND MATERIALS

This study was applied in purpose and qualitative in approach and employed
grounded theory as its principal research strategy. The study population consisted of
educational administrators, lower secondary school teachers, specialists in educational
management and entrepreneurship, and university faculty members with expertise in
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educational sciences, curriculum studies, entrepreneurship, educational technology, and
interdisciplinary education in Kurdistan Province. Participants were selected through
purposive and snowball sampling based on their professional experience, academic
expertise, and familiarity with educational innovation and STEAM-related learning. Data
collection continued until theoretical saturation was achieved, which occurred after semi-
structured interviews with 10 participants. The interviews focused on the components of
STEAM-based learning, causal factors influencing its formation, contextual and
intervening conditions affecting its implementation, organizational and educational
strategies required for its development, and its expected consequences for students'
innovation and entrepreneurial creativity. The interviews were transcribed accurately and
analyzed through the systematic grounded theory procedures of open, axial, and selective
coding. During open coding, meaningful concepts and statements were identified directly
from the interview transcripts. Similar codes were compared, merged, and organized
during axial coding, while selective coding was used to integrate the categories into a
coherent paradigmatic model comprising causal conditions, the central phenomenon,
contextual conditions, intervening conditions, strategies, and consequences. Credibility
was enhanced through participant review and evaluation by experts who had not
participated in the original interviews. Careful and accurate transcription of participants'
statements and continuous comparison across interviews were also used to increase
dependability and analytical consistency.

FINDINGS

Analysis of the qualitative data generated 177 open codes and 49 axial codes, which
were subsequently integrated into the final paradigmatic model. The central phenomenon
was identified as “empowering students' innovation and entrepreneurial creativity through
STEAM-based learning.” The causal conditions consisted of four major dimensions:
project-based learning and authentic real-world problems, interdisciplinary integration
within the learning process, application of educational and digital technologies, and
process-oriented assessment accompanied by opportunities to present and defend ideas.
More detailed causal elements included problem-solving approaches, design thinking,
localization of projects around community and regional issues, integration of science,
mathematics, arts, technology, and engineering, connection of curriculum content with
future occupations, use of digital tools in designing and testing ideas, and multidimensional
assessment of process, product, teamwork, and creativity. The central phenomenon itself
included strengthening creativity and ideation, divergent thinking, imagination and



visualization, transformation of ideas into prototypes, and continuous learning through
errors and feedback. Contextual conditions included redesigning learning spaces, access to
educational resources and equipment, a school culture supportive of innovation,
psychological safety for expressing unconventional ideas, flexible curriculum time,
localization of STEAM projects, interaction between schools and families, educational
leadership, stakeholder collaboration, and organizational readiness for STEAM
implementation. Intervening conditions consisted of managerial and institutional support,
professional development of teachers, teachers' motivation and attitudes toward STEAM,
collaboration among teachers, traditional assessment constraints, infrastructural and
budgetary limitations, and administrative rules affecting project implementation. The
principal strategies included implementation of project-based learning, establishment of
student teams with defined responsibilities, teacher facilitation instead of direct
transmission of information, stimulation of questioning and scientific curiosity,
development of critical thinking and decision-making, application of digital tools for
creating and presenting ideas, documentation of project processes, public presentation of
outcomes, structured and iterative feedback, and connections with local entrepreneurs,
industry, and community organizations. At a broader level, these strategies were organized
into awareness-building and promotion of an innovative culture, design and
implementation of purposeful learning programs, and enhancement of the knowledge and
skills of teachers and students. The consequences of effective STEAM implementation
included increased student innovation, enhanced entrepreneurial creativity, stronger self-
efficacy and confidence, greater risk-taking and resilience, improved problem-solving,
stronger collaborative and communication skills, improved technological literacy, greater
academic engagement and motivation, more positive entrepreneurial attitudes, and
improved preparedness for future educational and occupational pathways. These outcomes
were ultimately consolidated into three overarching categories: improved learning quality,
increased student innovation and creativity, and strengthened entrepreneurial attitudes and
competencies.

DISCUSSION AND CONCLUSION

The findings indicate that fostering entrepreneurial creativity through STEAM is not
the result of a single instructional technique but rather the outcome of a systemic interaction
among pedagogy, school context, institutional support, teacher competence, assessment
practices, and student participation. Authentic project-based learning appears to constitute
a central mechanism because it places students in situations requiring them to identify
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problems, generate alternatives, integrate knowledge, make decisions, construct solutions,
and revise their work through experience. Such processes transform learning from the
passive acquisition of information into an iterative process of inquiry and value creation.
Interdisciplinary integration further enables students to approach problems from multiple
perspectives rather than remaining confined to the logic of individual school subjects. The
combination of scientific reasoning, mathematical thinking, technological tools,
engineering design, and artistic imagination creates a learning environment in which
creativity can be translated into practical and potentially valuable outcomes. The model
also demonstrates that design thinking and prototyping are especially relevant to
entrepreneurial creativity because they normalize experimentation, revision, and
productive failure. Students are encouraged not merely to propose ideas but to visualize,
test, defend, and improve them. Technology contributes to this process when it is used
purposefully for creation, modeling, experimentation, documentation, and communication
rather than simply as a delivery mechanism for instructional content. Another important
implication is that conventional outcome-focused assessment may restrict creative risk-
taking; consequently, process-oriented and multidimensional assessment is required to
recognize inquiry, teamwork, originality, persistence, and improvement alongside the final
product. The contextual findings further demonstrate that successful STEAM education
requires supportive leadership, psychological safety, flexible learning arrangements,
adequate resources, teacher collaboration, and connections between schools and their
surrounding communities. Teacher professional development is particularly critical
because the teacher's role shifts from direct instructor to designer, facilitator, mentor, and
provider of iterative feedback. The proposed model therefore conceptualizes STEAM-
based entrepreneurial learning as an ecosystem rather than an isolated classroom
intervention. When causal conditions, supportive contexts, enabling institutional
mechanisms, and purposeful strategies operate coherently, STEAM-based learning can
improve the quality of learning while simultaneously strengthening creativity, innovation,
technological literacy, resilience, collaboration, self-efficacy, and entrepreneurial
orientation. In conclusion, the model developed in this study provides a context-sensitive
framework for explaining how STEAM-based learning can foster innovation and
entrepreneurial creativity among lower secondary school students and suggests that
sustainable outcomes depend on coordinated changes in instructional design, teacher
competencies, assessment systems, school culture, institutional support, and relationships
between schools and the wider community.
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