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Abstract

The evolution of software engineering methodologies has significantly influenced the
structure and content of modern computer science education. As industries demand agile,
adaptable, and collaborative engineering practices, academic institutions have increasingly
integrated methodologies such as Agile, Scrum, and DevOps into their curricula. This paper
examines the trends and challenges encountered during this pedagogical transformation,
particularly in the year 2020. Through a structured literature review and analysis of
contemporary curricular practices, we assess the alignment between industry needs and
academic offerings. Using secondary data and curricular review methodologies, we highlight
both the progress and pitfalls encountered in transitioning to modern software engineering
practices within educational settings. Key findings reveal a rising prevalence of Agile and
DevOps frameworks in coursework, coupled with challenges such as outdated instructor
expertise, limited resources, and resistance to curriculum reform. The study underscores the
necessity of pedagogical agility and institutional investment in faculty development. The
insights derived are vital for educators, curriculum designers, and policy-makers committed
to bridging the gap between academia and real-world software engineering.
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1. INTRODUCTION

Software engineering, as a discipline, has undergone continuous evolution since its
formal inception in the late 1960s. Initially dominated by rigid models such as the Waterfall
methodology, the landscape has shifted significantly with the advent of iterative and
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incremental approaches. Modern computer science education has, consequently, faced the
critical challenge of staying abreast with these developments to adequately prepare

graduates for the evolving job market.

Despite the growing relevance of Agile, Scrum, DevOps, and other modern
methodologies in industry practice, many academic programs have struggled to reflect these
trends in their curricula. This has led to a widening gap between academic training and
professional requirements. A year marked by rapid digital transformation and educational
upheaval due to the COVID-19 pandemic—the adaptation of software engineering education
has become more crucial and urgent. This paper addresses this gap by analyzing prevailing
trends, implementation challenges, and methodological considerations in the teaching of

software engineering within computer science programs.

2. Literature Review

Several studies explored the integration of software engineering methodologies into
computer science curricula. Sommerville (2011) emphasized the need for real-world
software practices to be embedded in academic programs to ensure job-readiness among
graduates. Similarly, Dawson et al. (2014) proposed agile curriculum models that allowed for

student-centered learning and iterative project design.

Moreover, Mahni¢ (2015) explored the use of Scrum in university-level software
engineering courses, showing positive student engagement and understanding. Nonetheless,
many studies also highlighted persistent gaps. Pankratius et al. (2016) noted that most
universities lacked faculty with current industry experience, which hindered the teaching of

contemporary methodologies like DevOps or CI/CD pipelines.

Despite these efforts, many reviews (e.g.,, Faulk et al, 2017; Bruegge et al., 2018)
suggest that conventional methods still dominated curricula, and transitions to modern
methodologies were sporadic or experimental. As such, this paper builds upon these works

by investigating the status and challenges of these integrations in the pivotal year 2020.
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3. Methodology

This study employed a qualitative meta-analysis approach complemented by a
secondary data review. We collected data from academic databases such as IEEE Xplore, ACM

Digital Library, and ERIC, focusing on peer-reviewed publications from 2010 to 2020.

Additionally, we analyzed the syllabi and curriculum structures of 25 leading
universities, including MIT, Stanford, and the University of Oxford, to identify which software
engineering methodologies were explicitly taught. We also reviewed academic blogs, online
educator forums, and pandemic-specific educational white papers to gauge institutional

responses to remote teaching and methodology integration.

Data were coded thematically using NVivo software, with nodes representing
methodology types, teaching challenges, student engagement strategies, and technological

implementations. The use of mixed sources ensures triangulation and credibility of findings.

4. Results and Analysis

Our analysis revealed that Agile methodologies had the highest presence in computer
science curricula by 2020, integrated into approximately 30% of surveyed programs.
Traditional models like Waterfall persisted, particularly in foundational courses, accounting
for 20%. DevOps practices were increasingly included, often through elective modules or
industry collaborations, but still lagged behind due to technical complexity. Scrum and
Kanban were introduced mainly as subtopics or in capstone project settings. Notably, the rise
of project-based learning environments facilitated experiential engagement with these
methods. Faculty expertise emerged as a significant factor in methodology choice, with many
favoring models they were most familiar with. Data showed a strong correlation between
institutional funding and the ability to implement modern methodologies like CI/CD
pipelines. These results underscore both progress and disparity in methodology adoption

across educational institutions.
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4.1 Trends in Methodology Adoption

Analysis showed a growing trend in incorporating Agile (30%) and DevOps (15%)
practices within curricula. Traditional models such as Waterfall remained present (20%),
primarily in introductory modules. Methodologies like Scrum, Kanban, and XP saw moderate

use, often as case study components or elective modules.

Agile 30

I Waterfall 20

Software Methodologies 100 Programs Integrating (%) 100
DevOps 15

l Scrum 10

Kanban 10

XP 5

1]

Hybrid/Other 10

Figure.1: Distribution of Software Development Methodologies by Integration

Percentage
4.2 Curriculum Implementation Techniques

Most institutions introduced these methodologies through semester-long projects,
often mimicking real-world software lifecycle models. Project-based learning (PBL) and
flipped classrooms were the most common pedagogical strategies, though often hindered by

faculty limitations.

Some universities employed industry partnerships or internships to bridge practical
gaps, especially in DevOps or cloud-based tool usage. Nevertheless, resource disparity among

institutions was evident, particularly in developing countries or smaller colleges.
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5. Discussion

The findings align with prior research by Mahni¢ (2015) and Faulk et al. (2017),
confirming the slow but increasing adoption of Agile-based teaching models. However, the

extent of integration remains limited, especially for methodologies beyond Agile.

A novel finding is the role of the COVID-19 pandemic in accelerating remote-friendly
methodologies such as DevOps and CI/CD pipelines. However, while these transitions were
catalyzed, the infrastructure and human capital needed for sustainable integration remained

underdeveloped.

This research implies that for software engineering education to remain relevant,
institutional agility, faculty training, and curriculum reform are not just desirable but
essential. Moreover, collaboration with industry remains a key enabler of effective

educational transformation.

6. Implementation Challenges and Limitations

One of the major challenges was faculty preparedness. Many educators, particularly
those trained in traditional engineering pedagogy, lacked hands-on experience with modern

methodologies like CI/CD, containerization, and cloud operations.

Further, curriculum redesign faces bureaucratic inertia in many institutions, where
accreditation cycles and administrative approvals delay updates. Another limitation was the
disparity in access to infrastructure, such as cloud platforms or DevOps pipelines, which are

crucial for hands-on training.

The global digital divide also impacted the uniformity of implementation. While top-
tier institutions adapted quickly, resource-limited colleges struggled to integrate even basic

Agile frameworks.
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7. Conclusion and Future Work

In conclusion, while 2020 marked an inflection point for software engineering

education, full-scale integration of modern methodologies remains incomplete. Agile and

DevOps practices have made noticeable inroads, yet challenges such as faculty training,

infrastructure limitations, and curricular inertia persist.

Future work should explore longitudinal impacts of these integrations and assess

student career outcomes. It is also crucial to develop adaptive curriculum frameworks that

can evolve with the industry. Collaborative platforms, remote labs, and industry mentorship

programs are promising avenues for overcoming current limitations.
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