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Abstract

The rapid evolution and increasing system complexity of modern optical communication
technologies place substantial demands on postgraduate engineering education, particularly at
the MSc level, where students are expected to develop strong analytical, modelling, and
system-level understanding. Traditional lecture-centred teaching approaches are often
insufficient to support these advanced learning outcomes. In response, this paper presents a
redesigned MSc-level optical communication module that adopts a simulation-integrated,
research-oriented pedagogical framework. The proposed approach combines rigorous
theoretical instruction with structured simulation-based laboratories and open-ended analytical
tasks. A unified simulation platform serves as the core learning environment, allowing MSc
students to model and analyse key aspects of optical communication systems, including fibre
impairments, receiver design, modulation formats, and end-to-end system performance. This
framework enables students to explore complex parameter interactions with a level of depth,
flexibility, and reproducibility that closely reflects contemporary research and industrial
practice. In addition, the module is explicitly designed to expose MSc students to emerging
research topics, such as intelligence-assisted optical communication and advanced signal
processing techniques, thereby bridging the gap between taught coursework and current
research frontiers. The effectiveness of the pedagogical redesign is assessed through a
combination of quantitative academic performance indicators and qualitative student feedback.
The results show marked improvements in students’ conceptual depth, independent problem-
solving ability, and confidence in engaging with advanced topics including coherent detection
and intelligent signal processing. Overall, the study demonstrates that a simulation-integrated,
research-led teaching approach is particularly effective for MSc-level optical communications
education, better equipping graduates with the skills required for doctoral research and high-
level engineering roles in next-generation optical networks.
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