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ABSTRACT

Real-life software development requires practical developers. This chapter discusses
the challenges put by real-life software development on computer science education
of modern universities, and how to face these challenges by changing traditional
teaching and learning to a PBL-based approach. Based on a literature review on
PBL theories, methods and tools, and observations made in classrooms and group
rooms at Aalborg University, this chapter discusses possible aspects to consider when
changing traditional computer science classrooms. A case is then used to demonstrate
the process of changing traditional teaching and learning of a computer science
course named Visual Programming and Applications to a PBL-based approach.
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Fostering Practical Developers in Computer Science Classrooms
INTRODUCTION

Software development is a fast-developing domain. It is developing new techniques,
frameworks, and platforms every day, and expanding its territory into other industrial
domains every year. Projects in such a territory can always require new knowledge and
may be very complex involving lots of people from different areas. Real-life software
development is calling for practical developers that can adapt to the expanding body
of knowledge in software development, and have skills and competencies beyond
technical ones such as problem-solving, collaboration, project management and
critical thinking (Dolog, Thomsen, & Thomsen, 2016).

However, the teaching and learning in today’s Computer Science classrooms
are still somewhat traditional. Computer Science courses often consist of teacher-
centered long lectures and written-based exams. These traditional learning and
assessment methods may be effective at low-level learning outcomes in Bloom’s
taxonomy such as remembering but may have trouble at high-level learning outcomes
such as evaluating and creating (Anderson & Krathwohl, 2001). Meanwhile, such
non-practical ways of learning may also have trouble in fostering non-technical
transferable skills such as collaboration and project management, as these skills are
highly situated and require lots of practice and participation (Kolmos & de Graaff,
2014). Fostering practical skills of developers requires changes in the teaching and
learning in today’s Computer Science classrooms.

Problem-Based Learning (PBL) is a potential solution towards nurturing practical
developers. PBL is a student-centered methodology in that learning takes place in
the process of students solving problems. PBL is a complex training and closely
related to a large bunch of pedagogical concepts (Kolmos & de Graaff, 2014).
Typical learning principles involved in PBL include problem organized learning,
interdisciplinary learning, team-based learning, self-directed learning, etc. Thus,
PBL learning principles highly coincide with the industry’s requirements on practical
developers. Meanwhile, PBL provides a concrete set of methodologies, methods,
and tools to realize the social requirements.

This chapter discusses the challenges posed by real-life software development on
Computer Science education of modern universities, and how to face these challenges
by changing traditional teaching and learning to a PBL based approach. This chapter
reviewed the literature on PBL and related learning theories and observations made
in Aalborg University classrooms and group rooms to discuss possible ways to
change the traditional teaching and learning of Computer Science courses. This
chapter also introduces a case of reforming a traditional Computer Science course
named Visual Programming and Applications to demonstrate a possible process of
changing traditional Computer Science courses.
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