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• Background and Expertise;

• Industry-linked R&D Engineering Experience;

• Industry-linked Engineering Pedagogy:
• Research-informed-and-enriched (RIE) Learning and Teaching;

• Evidence-based RIE Project Supervision;

• Evidence-based RIE Curriculum Design.

• Conclusion; and

• Potential Industry-linked HE STEM Collaboration Opportunities.
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Senior Lecturer in Electrical & Electronic Engineering

Principal Researcher/RA (Jaguar Land Rover F-Type CV Project - Manchester Met);
Aviation Industry: Electrical & Electronic Engineer (IADC Ltd/DynCorp Int’l LLC);
Oil & Gas Industry: Electrical & Electronic Engineer (ExxonMobil Corporation);

Consulting Engineer (Don Manuel & Associates).
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• 50+ peer-reviewed and refereed technical publications; 

• RF, Microwave & mmWave Communication Systems Engineering;

• Microelectronics and Nanostructures;

• Optoelectronics & Optical Fibre/Free Space Optics Communication;

• Communication Transceiver Front-end Characterisation; and

• Adaptive Spacecraft Systems Engineering & Mission Analysis:

o Subsystems Design, Modelling, Simulation, Prototyping and Integration.

• Telecommunications Network Design;

• Heterogeneous Wireless Networks Design; 

• Advanced Digital Communication and DSP;

• Mobile Communications;

• Electronic Systems Design; and

• Antennas and Propagation Engineering.

• Electrical Power Gen & Systems Analysis;

• EPS Protection, Planning & Operations;

• Complex Systems Engineering Modelling; 

• Control Theory & Engineering; 

• Electrical & Telecoms Services Design; and 

• Circuit-emulating Embedded Systems Design.

10+ years 
R&T 

experience
!

Background and Expertise
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• RF, Microwave and Millimetre-wave Devices: 

• GaAs pHEMT Low-Noise Amplifiers;

• GaN/SiC HEMT Power Amplifiers;

• Reconfigurable/Tunable Switches;

• Hybrid Power Dividers and Combiners;

• Reconfigurable Power Dividers. 

• Adaptive Physical Layer Security of Radio Communication Interfaces;

• RF/Microwave Biosensor Development for Breast Cancer Diagnosis;

• Artificial Intelligence Integration in Long-range Passive RFIDs & RF Front-ends;

• Reconfigurable RF Antenna Development  for 5G and Industry 4.0 Applications;

• 5G-enabled Simultaneous  Wireless Information and Power Transfer; and

• Reconfigurable Microwave  Isolators, Circulators and Switches. 

• MIMO, SISO, MISO & SIMO Antennas for 5G;

• Satellite Broadcast Solutions Manufacturing;

• RF Antenna Biosensors Development;

• Industrial IoTs Sensors Characterisation;

• Fibre-Integrated Reception System;

• Circuit-emulating Embedded Systems Design.
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New 
Research 
Interests

Wireline & Wireless Comms; 
Industry 4.0 & Smart Manufacturing;
Water and Energy Resources;
Smart Cities.

Healthcare;
Transportation; 
Sustainable Infrastructure;
Environmental Monitoring.
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Communication & Space Systems Engineering Team
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• Why industry-linked engineering pedagogy?
• An educational metrics root cause analysis opportunity creation;

• A systematic approach to student experience lifecycle reflection;

• Focus is shifted from individual learners and teachers onto the 
educational system:
• to help build an open and fair culture:

• Increases an awareness of modern educational metrics and 
curriculum design issues;

• Allows for engagement of both staff members and students in 
the inclusive and proactive value-driven L&T process.
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Figure 1. Teaching-based RIE Model of Reflection

Learning and teaching contents reflect modern engineering;
Industry-linked inputs to deliver beyond learning outcomes threshold.
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Sunday Ekpo (2018), Formative Assessment and Feedback: A Tool for Student Engagement in Engineering Students’ Projects, MA in Higher Education Dissertation Report,

Manchester Metropolitan University, pp. 1 – 81.

Figure 2. Monte Carlo Simulations of Student Project Experience
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Sunday Ekpo (2018), Formative Assessment and Feedback: A Tool for Student Engagement in Engineering Students’ Projects, MA in Higher Education Dissertation Report,

Manchester Metropolitan University, pp. 1 – 81.
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Figure 3. Project-based RIE Model of Reflection

Independent engineering project alignment with research themes;
Industry-linked inputs to define project aim, objectives and scope.
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• Real University-Industry alignment for future engineers;

• 100 % of taught and supervised students:
• Gain employment into the industry; and/or

• Embark on further education (MSc and PhD).

• Supervised UG & MSc students work with University’s 
industrial partners via:
• Jobs for students;

• Industrial placement;

• Knowledge transfer partnership;

• Sponsored PGR studentships – MRes/MPhil/PhD;

• Industry linked R&D.

• Technical publications with the students;

• Contribution to REF and TEF metrics of the University.
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Carlos Gonzalez (2018) How do Engineers Stay So Smart? Machine Design Publication, pp. 1-3.

Table 3. Student Project Engagement Improvement Assessment
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Figure 4. Industry-linked RIE Curriculum: Success Story of a Past Student Taught and Supervised



SCEkpo Ι Advance HE STEM Conference 2020, Manchester, UK Ι 29-30.01.2020
2003/02/2020

• Background and Expertise;

• Industry-linked R&D Engineering Experience;

• Industry-linked Engineering Pedagogy:
• Research-informed-and-enriched (RIE) Learning and Teaching;

• Evidence-based RIE Project Supervision;

• Evidence-based RIE Curriculum Design.

• Conclusion;

• Potential Industry-linked HE STEM Collaboration Opportunities.



SCEkpo Ι Advance HE STEM Conference 2020, Manchester, UK Ι 29-30.01.2020
2103/02/2020

• Students are passionate about learning new ideas, technologies and 
applications;

• Sustainability is achieved by using an established industry-linked RIE 
curriculum model to:
• Educate up-and-coming generations of engineering students; and
• Prepare graduating engineering students to stay smart post-graduation.

• Industry-linked engineering pedagogy improves educational metrics 
significantly;

• Enhanced student engagement in an engineering project improves 
learners’ achievements; and

• Student project experiences should be modelled after multidisciplinary 
research:
• that underpins the research activities within a research centre; and
• creates  opportunities to learn new marketable skills.
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• Industry-linked Engineering Pedagogy Curriculum 
Development;

• Inclusive Student-centric Pre- and Post-graduation
Continuing STEM Competences Empowerment Research; 
and

• Inclusive Teacher-centric Continuing STEM Competences 
Development Research. 
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Any Questions Please?
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Engineering Pedagogy Curriculum Development Team

Margaret Fowler (Education Lead, Department of Engineering; M.Fowler@mmu.ac.uk);
Lisa Simmons (Project Chair, Department of Engineering; L.Simmons@mmu.ac.uk);

Muhammad Ijaz (UG Industry 4.0 Independent Eng. Projects Co-Facilitator; M.Ijaz@mmu.ac.uk);
Sunday Ekpo (Industry 4.0 IEP Team Lead, Dept. of Engineering; S.Ekpo@mmu.ac.uk).
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