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Atrticle Info Abstract

The purpose of the current research is to examine the curriculum
framework of technological entrepreneurship in higher education. The
approach of qualitative research, the method used is synthesis research
and the tool used is the checklist and the data analysis method is open,
central and selective coding. The research community has been related
scientific documents in the last ten years. Finally, 29 sources have been
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Extended Abstract

Introduction

Technological entrepreneurship has emerged as an important phenomenon in contemporary
knowledge-based economies because of its contribution to technological innovation, industrial
transformation, economic development, employment creation, wealth generation, and social welfare. The
convergence of technological innovation and entrepreneurship has created a new educational requirement
for higher education institutions. Universities are increasingly expected not only to provide students with
theoretical knowledge and professional qualifications but also to prepare them to identify technological
opportunities, develop innovative ideas, transform ideas into viable products and services, and contribute
to the creation and development of technology-based businesses.

In this context, technological entrepreneurship education requires a curriculum framework that
integrates entrepreneurial knowledge, technological competencies, managerial capabilities, personal
characteristics, communication skills, and practical experience. Such a curriculum should enable students
to move beyond the acquisition of abstract knowledge toward authentic engagement with technological,
economic, social, and professional problems. In particular, the rapid development of emerging
technologies and artificial intelligence has increased the importance of technological competencies and
the ability to apply technological knowledge to entrepreneurial processes.

Previous studies have addressed different dimensions of entrepreneurship education, technological
entrepreneurship, STEM/STEAM education, entrepreneurial competencies, and university—industry
collaboration. However, the existing literature has paid comparatively limited attention to the systematic
design of a comprehensive and operational curriculum framework specifically for technological
entrepreneurship in higher education. The research reviewed in the present study indicates a gap
concerning the systematic integration and organization of the knowledge, skills, attitudes, teaching-
learning strategies, content, and assessment approaches required to guide university students from
technological idea generation toward innovative and potentially commercializable ventures.

Therefore, the purpose of this study was to identify and synthesize the major elements and
characteristics of a technological entrepreneurship curriculum in higher education and to develop a
comprehensive framework that can serve as a roadmap for curriculum development and implementation.
The study addressed four questions: (1) What are the characteristics of the objectives of a technological
entrepreneurship curriculum in higher education? (2) What are the characteristics of its content and
learning resources? (3) What teaching and learning strategies are appropriate for such a curriculum? and
(4) What are the characteristics and methods of assessment within a technological entrepreneurship
curriculum?

Methodology

The study employed a qualitative research approach using research synthesis and systematic review.
Research synthesis seeks to systematically integrate findings from previous studies in order to produce a
coherent interpretation and a new understanding of a research problem. The methodological process
consisted of identifying the research objectives and questions, defining the scope of the study, establishing
inclusion criteria, searching relevant databases, screening the retrieved documents, critically reviewing
the selected studies, and synthesizing their findings.

The literature search covered a ten-year period. International studies published between 2014 and 2024
and Iranian studies published between 1392 and 1402 were considered. The search was conducted through
international databases and academic search systems, including Google Scholar, ScienceDirect, ProQuest,
and ERIC, as well as Iranian databases such as SID and IranDoc. The selection criteria focused primarily
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on relevance to technological entrepreneurship education and the quality and accessibility of the
documents.

An initial search resulted in 2,216 studies. After removing 1,278 duplicate records, studies that were
written in languages other than Persian or English, studies unrelated to education, and studies for which
the full text was inaccessible were excluded. The abstracts of 104 studies were subsequently examined,
resulting in the exclusion of 46 studies because of insufficient relevance to the research topic. Following
further detailed examination and analysis, 29 scientific documents were selected and directly incorporated
into the research synthesis.

A checklist was used as the main data collection instrument. Data analysis was conducted using three
stages of coding based on the Strauss and Corbin approach, including open, axial, and selective coding.
The synthesis focused on four major curriculum elements: objectives, content and learning resources,
teaching-learning strategies, and assessment.

Findings

The findings demonstrated that the technological entrepreneurship curriculum in higher education
encompasses interconnected micro-level and macro-level objectives.

At the micro level, five major categories of competencies were identified: managerial, technological,
scientific, personal, and communication competencies. Managerial competencies included project
management, leadership, decision-making, risk assessment and management, time management, change
management, opportunity recognition, strategic thinking, design thinking, negotiation, teamwork, and
digital literacy. Technological competencies involved understanding the role of technology in
entrepreneurship and applying technology-based entrepreneurial concepts, theories, and tools in practice,
particularly throughout the process of idea generation, prototyping, feasibility analysis, and technology
commercialization. Scientific competencies included awareness of entrepreneurial opportunities and
challenges, understanding entrepreneurial processes and outcomes, evaluating the commercial potential
of new products, and acquiring knowledge of relevant economic, legal, social, and cultural principles.

Personal competencies included self-efficacy, self-awareness, creativity, adaptability, curiosity,
critical thinking, decision-making, entrepreneurial mindset, cognitive flexibility, self-regulation,
independence, initiative, perseverance, tolerance of uncertainty and risk, and ethical commitment.
Communication competencies emphasized active listening, interaction, negotiation, collaboration,
teamwork, presentation skills, interpersonal communication, and the ability to participate effectively in
interdisciplinary entrepreneurial teams.

At the macro level, four major objectives were identified: commercial and economic development,
employment creation, development of a general entrepreneurial culture, and improvement of university—
industry relationships. Commercial and economic objectives included economic and social development,
development of new products, introduction of new ideas into business environments, productive use of
technological knowledge, market development, increased productivity, and improvement of economic and
social welfare. Employment-related objectives included encouraging independent business creation,
reducing unemployment, improving graduates’ employability, identifying talented young people, and
creating new employment opportunities.

The content of the curriculum was organized around two major categories: principles of content
selection and resources for determining content. Four principles of content selection emerged:
interdisciplinarity, problem orientation, interaction, and attitudinal development. Interdisciplinary content
was considered particularly important because technological entrepreneurship requires the integration of
knowledge from different fields. Problem-oriented content should connect scientific and technological
concepts with authentic problems and real-world contexts. Interactive content should address learners’
characteristics, university culture, communication, media literacy, intercultural issues, and active
participation in society. Attitudinal content should address tolerance of failure, intellectual property,
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intrinsic motivation, uncertainty and risk, entrepreneurial mindset, self-management, personal discipline,
and future-oriented thinking.

Three major curriculum resources were identified: an integrated curriculum, a business-oriented
curriculum, and a skill-oriented curriculum. The integrated curriculum emphasizes STEM-related skills
and conceptual integration. The business-oriented curriculum includes technology management,
economics, sociology, financial knowledge, marketing, market analysis, planning and management,
employment creation, and access to capital. The skill-oriented curriculum emphasizes product
development, prototyping, mass production, learning through action, value creation, and value-oriented
thinking.

The findings concerning teaching and learning strategies emphasized learning through action,
authentic learning, problem-based learning, interdisciplinary education, and teamwork as fundamental
principles. The identified methods included project-based learning, productive activities, collaborative
activities, problem-based learning, simulation, observation, discussion and debate, lectures, learning from
publications and entrepreneurial resources, and participation in entrepreneurial events and related informal
courses.

Project-based learning involves authentic projects and the use of industry data. Productive activities
include fieldwork, technology-based ideation, development of feasible business plans, and participation
in technology-oriented projects. Collaborative learning emphasizes teamwork and interaction among
students and instructors. Problem-based learning requires students to engage with interdisciplinary,
challenging, and authentic problems. Simulation can provide students with opportunities to experience
entrepreneurial situations, business decision-making, negotiation, purchasing and selling, and strategic
management in controlled educational environments. Industrial visits, observation of entrepreneurial
activities, interaction with successful entrepreneurs, debates, seminars, entrepreneurial events,
exhibitions, business-plan competitions, university-based science parks, and alumni networks were also
identified as useful learning opportunities.

The assessment element was found to require comprehensive and diverse approaches covering
knowledge, attitudes, and skills. Knowledge assessment may include evaluating students’ ideas and using
mixed quantitative and qualitative approaches. Attitudinal assessment may involve self-assessment,
evaluation of changes in entrepreneurial attitudes, measurement of entrepreneurial intention, and
assessment of students’ interests and talents. Skill assessment may include process assessment, group
assessment, evaluation of graduates’ business activities, business performance, individual and group
projects, practical assignments, posters, and seminars.

The study further indicated that assessment should possess cognitive and behavioral characteristics. It
should be valid and reliable, potentially unobtrusive and indirect, and may involve experienced evaluators.
Behavioral assessment should be continuous, challenging, and fair. Most importantly, the orientation of
assessment should move toward assessment for learning, through which students’ authentic and practical
entrepreneurial development can be monitored through self-assessment, reflection, and team-based
activities.

Discussion and Conclusion

The synthesis demonstrates that a technological entrepreneurship curriculum should not be understood
as a single entrepreneurship course or as the simple addition of technological subjects to conventional
entrepreneurship education. Rather, it should be conceptualized as an integrated curriculum framework in
which objectives, content, teaching-learning strategies, and assessment are mutually aligned. The
framework developed in this study connects individual development with broader economic and social
objectives.

At the individual level, the curriculum seeks to develop technological, managerial, scientific, personal,
and communication competencies. These competencies enable students to identify technological
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opportunities, generate and develop ideas, create prototypes, assess feasibility, manage projects and risks,
work collaboratively, communicate effectively, and move toward commercialization. At the societal level,
the curriculum aims to support economic development, employment creation, entrepreneurial culture,
sustainable development, global competitiveness, and stronger university—industry relationships.

The findings also emphasize that technological entrepreneurship education is inherently experiential
and practice-oriented. Consequently, theoretical knowledge should be integrated with authentic activities
and real-world problems. The use of project-based, experiential, collaborative, interdisciplinary, problem-
based, and simulation-based approaches provides students with opportunities to apply knowledge rather
than merely reproduce it. Such approaches are consistent with the practical nature of entrepreneurship and
can facilitate the transformation of technological ideas into viable solutions and business opportunities.

The assessment system should similarly move beyond traditional examinations. Since technological
entrepreneurship involves complex competencies, assessment must capture cognitive understanding,
entrepreneurial attitudes, practical skills, collaboration, creativity, problem solving, and actual
performance. Therefore, portfolios, projects, self-assessment, group assessment, presentations, practical
assignments, and authentic performance indicators can complement conventional assessment procedures.

Overall, the study proposes a comprehensive curriculum framework in which the development of
technological and managerial competencies is combined with entrepreneurial attitudes, personal
capabilities, communication skills, practical learning, interdisciplinary content, and authentic assessment.
Such a framework can provide higher education institutions with a roadmap for preparing students to
respond effectively to technological and economic change and to transform university knowledge and
technological ideas into innovative economic and social activities.

The study concludes that strengthening technological entrepreneurship in higher education requires a
fundamental shift from predominantly theoretical education toward learning that is experiential, authentic,
interdisciplinary, skill-oriented, and connected to real-world contexts. Universities should strengthen their
relationships with industry and create educational environments in which students can engage with
authentic technological and entrepreneurial challenges. In this way, the technological entrepreneurship
curriculum can contribute simultaneously to individual empowerment, graduate employability,
innovation, business creation, economic development, and the strengthening of university—industry
relationships.
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