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ABSTRACT

The gap between academia and industry remains a major challenge in software
engineering education. Rapid technological change requires graduates to possess
not only strong theoretical knowledge but also practical competencies,
collaboration skills, and familiarity with real software development practices. This
study presents a Systematic Literature Review (SLR) examining educational
approaches used to bridge the academia-industry gap in software engineering
education. A total of 54 scientific articles published between 2015 and 2024 were
reviewed through a structured selection process based on PRISMA principles. The
review focuses on curriculum design, project-based learning, agile-based education,
industry collaboration, capstone projects, internships, and competency-based
assessment. The findings show that project-based learning, agile learning, industry
partnerships, and internship programs are the most frequently used approaches to
improve students' readiness for professional roles. However, challenges remain in
aligning university learning outcomes with rapidly changing industry expectations,
particularly regarding practical experience, soft skills, and exposure to real tools
and workflows. This article provides recommendations for strengthening software
engineering education through adaptive curricula, stronger industry involvement,
and continuous competency-based evaluation.
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INTRODUCTION

Software engineering education plays a critical role in preparing graduates for the
technology industry. However, the rapid evolution of software development tools,
agile practices, cloud platforms, artificial intelligence, DevOps, and collaborative
engineering environments has created a persistent gap between academic
preparation and industry expectations. Many graduates understand theoretical
concepts but still face difficulties when required to apply them in complex,
collaborative, and fast-changing professional settings (Aliyah et al.2023), (Garousi et
al., 2020; Radermacher & Walia, 2013).

The academia-industry gap is particularly visible in the mismatch between
university curricula and practical competencies required in the workplace. Software
companies expect graduates to be familiar with teamwork, version control systems,
iterative development, testing practices, requirements engineering, and project
management. Ouhbi et al. (2015) argued that engineering education requirements
must integrate theoretical foundations with practical modeling and analysis activities
so that students can understand the complexity of real software projects from the
earliest development stages.

Various educational approaches have been proposed to address this gap. Project-
Based Learning (PBL), capstone projects, internships, agile-based education, and
industry collaboration are commonly used to connect classroom learning with real
industrial practice. Barbosa (2022) found that blended project-based learning can
help software engineering students acquire project management competencies by
combining theoretical knowledge with practical project experience. Similarly,
Meissner and Stenger (2025) emphasized that agile learning encourages adaptability,
collaboration, and iterative problem solving, which are essential in modern software
development environments.

Industry collaboration is also important in strengthening the relevance of
software engineering education. Partnerships between universities and companies
can be implemented through guest lectures, mentoring, internships, real client
projects, curriculum review, and professional certification programs. These initiatives
allow students to learn current technologies and professional expectations directly
from practitioners. Nevertheless, the effectiveness of such initiatives depends on
institutional readiness, lecturer competence, curriculum flexibility, and sustained
participation from industry partners (Garousi et al., 2020).
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Based on these issues, this study aims to systematically review educational
approaches used to bridge academia and industry in software engineering education.
The review answers three research questions: (1) What educational approaches are
used to bridge the academia-industry gap in software engineering programs? (2)
How effective are these approaches in preparing students for industry roles? (3)
What challenges and success factors are identified in aligning software engineering
education with industry needs?

LITERATURE REVIEW

Project-Based Learning is one of the most frequently discussed approaches in
software engineering education. It allows students to work on realistic software
projects, usually in teams, and requires them to apply requirements analysis,
design, implementation, testing, and deployment practices. This approach helps
students develop technical and soft skills such as communication, collaboration,
time management, and problem solving (Barbosa, 2022).

Agile-based education integrates principles such as iteration, continuous
feedback, teamwork, and adaptability into classroom activities. By applying Scrum,
Kanban, or agile project management practices, students experience learning
environments that resemble real software teams. Meissner and Stenger (2025)
explained that agile learning in higher education can improve student engagement
and support problem-based learning by encouraging flexibility and continuous
reflection (Henderi et al., 2025).

Industry collaboration provides direct exposure to professional expectations and
current technologies. Collaboration may take the form of internships, capstone
projects with external clients, industrial mentoring, curriculum co-design, and
professional certification. Such collaboration is considered effective because
students are introduced to real workflows, industry tools, and organizational
culture before entering the labor market (Garousi et al., 2020).

Competency-based assessment is also necessary to evaluate whether students
have achieved practical and professional competencies. Traditional examinations
often focus on theoretical understanding, while industry readiness requires
assessment of teamwork, coding practices, documentation, testing, communication,
and project delivery. Therefore, competency-based evaluation can strengthen the
alignment between learning outcomes and industry needs (Radermacher & Walia,
2013).
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RESEARCH METHOD

This study adopts a Systematic Literature Review (SLR) method to identify,
evaluate, and synthesize research on software engineering education approaches
that aim to bridge academia and industry. The SLR method was selected because it
provides a structured and transparent process for reviewing existing studies and
identifying research patterns, gaps, and recommendations.

The review followed PRISMA principles. The search was conducted using major
academic databases, including ACM Digital Library, IEEE Xplore, SpringerLink,
and Scopus. Keywords included software engineering education, academia-
industry gap, project-based learning, agile education, industry collaboration,
capstone project, internship, competency-based assessment, and software
engineering curriculum.

The inclusion criteria were: (1) articles published between 2015 and 2024; (2)
studies focusing on software engineering education and industry needs; (3) articles
discussing educational approaches, curriculum design, or industry collaboration;
and (4) full-text articles written in English. Articles were excluded if they were not
related to software engineering education, did not discuss industry alignment, were
duplicated, or lacked sufficient methodological clarity.

From the initial search, 200 records were identified. After duplicate removal and
title/abstract screening, 150 records remained. Full-text eligibility assessment
reduced the dataset to 82 articles, and 54 articles were included in the final thematic
synthesis. The selected articles were coded based on educational approach,
effectiveness, challenges, success factors, and relevance to industry readiness.

Table 1. PRISMA Selection Summary

No. Stage Search Activity Output

1 | Identification | Search using keywords in ACM, IEEE | 200 initial records
Xplore, SpringerLink, and Scopus

2 Screening Duplicate removal and title/abstract 150 records
screening screened
3 Eligibility Full-text review and 82 eligible articles
inclusion/exclusion criteria assessment
4 Included Thematic synthesis of relevant 54 final articles
studies
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Figure 1. PRISMA Flow Diagram of the Study Selection Process

Figure 1 illustrates the article selection process used in this systematic literature
review. The flow diagram shows that 200 initial records were identified from four
major databases. After screening and eligibility assessment, 54 articles were
included in the final thematic synthesis. This figure is based on the review process
and does not represent survey data.

RESULTS AND DISCUSSION

The descriptive analysis shows that educational approaches designed to bridge
academia and industry have received consistent attention in software engineering
education. The reviewed studies indicate that Project-Based Learning, agile-based
education, internships, capstone projects, and industry collaboration are the most
frequently implemented approaches. These approaches are considered effective
because they expose students to authentic development tasks and professional
teamwork.

Project-Based Learning and capstone projects provide students with
opportunities to experience the complete software development lifecycle, including
requirements analysis, system design, coding, testing, documentation, and
deployment. These activities help students move beyond theoretical knowledge
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toward applied competence. Barbosa (2022) demonstrated that blended project-
based learning supports project management learning because students practice
planning, teamwork, communication, and delivery within project contexts.

Agile education strengthens student adaptability and collaboration. The use of
Scrum boards, sprint planning, retrospectives, and iterative development processes
introduces students to practices commonly used in software companies. Meissner
and Stenger (2025) argued that agile learning can increase student engagement and
support problem-based learning because students learn through continuous
feedback and reflection.

Industry collaboration contributes significantly to career readiness. Guest
lectures, internships, mentoring, professional certification, and collaborative
curriculum development help students understand current industrial technologies
and workplace expectations. However, the review also shows that not all institutions
have the same capacity to maintain strong industry partnerships. Limited resources,
administrative barriers, and lack of lecturer industry experience may reduce the
effectiveness of collaboration programs.

Overall, the literature indicates that no single approach is sufficient to fully bridge
the gap. A more effective model combines adaptive curriculum design, project-based
learning, agile practices, industry engagement, and competency-based assessment.
This integrated approach can increase the relevance of software engineering
education and better prepare graduates for professional roles.

Initial Records by Academic Database

Number of Records

ACM IEEE Springer Scopus

Figure 2. Initial Records by Academic Database
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Figure 2 presents the distribution of initial records retrieved from the four academic
databases. IEEE Xplore contributed the largest number of records, followed by
Scopus, ACM Digital Library, and SpringerLink. This distribution shows that
research on software engineering education and industry alignment is strongly
represented in engineering and computing databases.

Publication Trend of Selected Studies (2015-2024)
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Figure 3. Publication Trend of Selected Studies

Figure 3 shows the publication trend of selected studies from 2015 to 2024. The trend
indicates that the topic has received continuous attention, with several periods of
growth reflecting increasing concern about graduate employability, practical
learning, and industry collaboration in software engineering education.

Dominant Educational Approaches Identified in the Review
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Figure 4. Dominant Educational Approaches Identified in the Review
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Figure 4 summarizes the dominant educational approaches found in the reviewed
literature. Project-Based Learning and industry collaboration appear as the most
common approaches, followed by agile education, internships, competency-based
assessment, and capstone projects. The graph indicates that practical, collaborative,
and workplace-oriented learning models are central to bridging academia and
industry.
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Figure 5. Conceptual Framework for Bridging Academia and Industry

Figure 5 presents the conceptual framework derived from the review. The
framework suggests that curriculum design must be connected with project-based
and agile learning, industry collaboration, and competency-based assessment. These
elements contribute to producing software engineering graduates who are more
prepared for industry roles.

Table 2. Main Themes and Key References

No. Theme Explanation Key References

1 Project-Based Students work on realistic software Barbosa (2022)

Learning projects to develop technical and
soft skills.
2 Requirements Students learn analysis and Oubhbi et al. (2015)
Engineering modeling skills relevant to real

Education project needs.

3 Agile-Based Students apply iterative, Meissner & Stenger
Education collaborative, and adaptive (2025)

learning practices.
4 Industry Universities collaborate with Garousi et al. (2020)
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Collaboration companies through internships,
mentoring, and curriculum review.
5 Competency- Assessment focuses on measurable | Radermacher &
Based practical and professional Walia (2013)
Assessment competencies.
Table 3. Challenges and Success Factors
Aspect Challenges Success Factors
Curriculum | Curriculum may not keep pace | Regular curriculum review with
alignment with industry change. industry partners.
Lecturer Limited industry experience Professional development and
readiness among lecturers. industrial exposure for lecturers.
Industry Partnerships may be Long-term formal collaboration
collaboration inconsistent or informal. with companies.
Assessment Soft skills and practical skills | Competency-based rubrics and
are difficult to measure. portfolio assessment.
Resources Limited access to tools, labs, Use of open-source tools, cloud
and real projects. platforms, and real-client
projects.
CONCLUSION

This systematic literature review concludes that the academia-industry gap
remains a critical issue in software engineering education. Although universities
provide theoretical foundations, industry requires graduates who can work
collaboratively, use modern tools, adapt to changing requirements, and solve real
software development problems.

The review shows that Project-Based Learning, agile-based education, capstone
projects, internships, industry collaboration, and competency-based assessment are
effective approaches for improving student readiness. However, their effectiveness
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depends on implementation quality, lecturer readiness, curriculum flexibility,
institutional support, and active industry participation.

Future software engineering education should adopt an integrated model that
combines adaptive curriculum design, practical project experience, agile learning,
industry engagement, and continuous competency evaluation. Such an approach can
help institutions produce graduates who are not only theoretically competent but
also professionally prepared for the dynamic software industry (Asro et al.2026).
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