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[bookmark: _Toc51325145]INTRODUCTION
This Module Directory includes all the modules for Level 6 within the Academic Discipline of Electronics in the academic year 2020-2021.

This directory accompanies the Programme of Study Handbook, which will provide you with details of which modules you will be studying for your programme this year in the ‘Programme of Study’ section.   This directory may include modules that are running on other programmes of study within your Academic Discipline/Institute.    If you require assistance in identifying the modules for your programme of study, please contact the Programme Manager (whose name and contact details are provided in the accompanying Programme of Study Handbook), or the relevant Institute Office.

The University has made every effort to make the information as full and as accurate as possible, but you should note that minor changes in the organisation of modules between the planning stage and the actual teaching are inevitable.  We shall try to keep any such changes to a minimum, and you will receive plenty of advance warning in the event of any alteration.  We would also be grateful if you would let us know about any changes that you think might be helpful if introduced into future handbooks.




[bookmark: _Toc51325146]
MODULES

	
MODULE CODE:
	ACDA6000 

	TITLE:	
	[bookmark: _Toc515449965]Applied Programmable Logic Controllers

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
To design and document hardware and software for control systems using industry standard methods. To implement a control system using PLC based hardware and software.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Design software code for, and properly document, a given control application.
2. Design and document the hardware and software required for fault diagnostics, operator controls, and safe operation of a PLC.

INDICATIVE CONTENT

· PLC architectures and concepts,
· Sequence function charts, 
· timing diagrams, 
· ladder logic programming 
· Instruction mode programming 
· Functional block programming

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Assignment/report 
	5000 Words 
	100%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA6000

	Module Title
	Applied Programmable Logic Controllers

	Classification
	Reading List entry
	Electronic*

	Essential
	Jack, H (2010), Automating Manufacturing Systems with PLCs, , Lulu.com
	☒

	Essential
	Golnaraghi, F and Kuo, B (2017), Automatic Control Systems, Mc Graw Hill 
	☒

	Further
	Bolton, W (2015), Programmable Logic Controllers, Newnes
	☒








	
MODULE CODE:
	ACDA6001 

	TITLE:	
	[bookmark: _Toc515449967]Electronics II

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
To develop an advanced appreciation of the structure and design of digital systems and finite state machines in particular.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Synthesis and critically evaluate of innovative VHDL designs through the use of state of the art simulation and synthesis software.
2. Implement advanced digital designs including multi-input systems controllers.

INDICATIVE CONTENT
· Review of combinational and sequential circuit design including finite state machines.
· System controller design: system synchronisation, handshaking, state assignment, next state decoder, output decoder.
· PLDs and FPGAs.
· VHDL: model development, behavioural modelling, the VHDL language, program design, modelling FSMs.
· Schematic capture, synthesis and simulation tools for PLD and FPGA design (e.g. Mentor Graphics, Altera and Xilinx).

LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Assignment Report 
	2500 Words 
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam 
	2 Hours 
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA6001

	Module Title
	Electronics II

	Classification
	Reading List entry
	Electronic*

	Essential
	Ashenden, P (2007), Digital Design (VHDL): An Embedded Systems Approach Using VHDL , Morgan Kaufmann
	☒

	Essential
	Brown, S and Vranesic, Z (2008), Fundamentals of Digital Logic with VHDL Design, Mc Graw Hill
ISBN-10: 0077221435
	☐

	Further
	Haskell, R and Hanna, D (2015), VHDL by Example, LBE Books
	☐










	
MODULE CODE:
	ACDA6002

	TITLE:	
	[bookmark: _Toc515449966]Electronic Systems Design

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
To produce suitable system designs, using open-ended multi-disciplinary problems with a limited time period, and appreciating practical constraints.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Demonstrate the ability to deploy accurately established techniques to produce suitable system designs over a range of technological applications.
INDICATIVE CONTENT
· Appropriate theoretical methods for designing practical systems.
· Researching
· Planning
· Self-management
· Costing
· Design approaches
· PCB Design
· Report writing

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Report 
	2500 words 
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Report 
	2500 words 
	50%


Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA6002

	Module Title
	Electronic Systems Design

	Classification
	Reading List entry
	Electronic*

	Essential
	Horowitz, P.  and Hill, W, (2015), The Art of Electronics, Cambridge University Press
	☒

	Essential
	Sinclair, I (2014), Sensors and transducers, Newnes
	☐

	Essential
	Wobschall, D, (1987), Circuit design for electronic instrumentation, Mc Graw Hill
	☐

	Further
	Patranabis, D (2011), Sensors and Transducers, PHI Learning
	☐






	
MODULE CODE:
	ACDA6004 

	TITLE:	
	[bookmark: _Toc515449969]Power Electronics and Drives

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
· To develop in the student an in depth understanding of power electronic circuits and systems, their use in power supply and energy storage systems and their use in electrical drive systems. 
· To develop the appropriate skills necessary for the analysis and design of power electronic systems including electrical drive systems.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Analyse and design power electronic systems employing established and emerging techniques.
2. Analyse electrical drive systems and apply established and emerging techniques to ensure effective operation of these systems.

INDICATIVE CONTENT
· Power Electronic Converters - Power electronic components and circuits. AC to DC, DC to AC, DC to DC, and AC to AC conversion processes.
· Calculation of peak, mean and RMS values of voltage and current associated with each converter. Maximum Power Point Tracking. Grid synchronization. Calculation of harmonic distortion factors. Switching losses, conversion efficiency (for example in solar PV).Power factor calculations. Protection of devices.
· Switch Mode and Uninterruptible Power Supplies -Design and analysis of switch mode circuits and systems. 
· Design and analysis of uninterruptible power supply systems, incorporating energy storage systems. Charge and discharge control algorithms for various battery types.
· DC and AC Motor Drives including an overview and analysis of electrical machine systems analysis of AC machine and DC machine systems and their representation by equivalent circuits.
· Application of power electronic converters to motors to provide variable speed and variable torque as required by electric vehicles.
· Analysis of electrical drive systems, consisting of DC and AC machines and a broad range of power electronic converters. 
· Analysis and design of speed and torque control techniques for electrical drives, including vector control.


LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Assignment 
	3000 Words Equivalent
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam
	2 Hours
	50%




Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%





READING LIST
	Module Code
	ACDA6004

	Module Title
	Power Electronics and Drives

	Classification
	Reading List entry
	Electronic*

	Essential
	Rashid M H. Power Electronics Handbook, Devices, Circuits and Applications, . Elsevier.  (2011)
	☒

	Essential
	Wildi T. Electrical Machines, Drives and Power Systems. Prentice Hall.  (2013)
	☒

	Essential
	Mohan N. Power Electronics  Wiley (2011)
	☐

	Further
	Vukosavic S Electrical Machines (Power Electronics and Power Systems) Springer (2013) 
	☐

	Further
	Lander C W, Power Electronics, 3rd Edition. McGraw-Hill Higher Education.  (1993)
	☐

	Further
	Krishnan R. Electric Motor Drives Modelling, Analysis, and Control. Prentice Hall.  (2001)
	☐

	Further
	Mohan N, Undeland T M, Robbins W P. Power Electronics, Converters, Applications and Design, 3rd Edition. John Wiley & Sons Inc.  (2002)
	☐

	Further
	Fitzgerald A E, Kingsley C, Umans S D. Electric Machinery, 6th Edition. McGraw-Hill Higher Education. .  (2002)
	☐

	Further
	Hughes A. Electric Motors and Drives: Fundamentals, Types and Applications. Newnes  (2005)
	☐








	Module Code
	ACCA6020

	Title
	[bookmark: _Toc45558089][bookmark: _Toc51325147]Independent Project

	Date
	25/06/2020
	Level
	6
	Credits
	40

	Pre-Requisites
	None




AIM(S)
· To develop the ability of students to engage critically and innovatively with theory and/or practice relevant to their studied subject areas in order to produce a discipline specific in-depth project.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate intellectual skills in the identification of an appropriate topic, problem or challenge for investigation pertinent to their field of study and formulate a suitable plan for further research utilising relevant investigative methods in order to produce a response.
· Evidence in-depth knowledge and critical understanding of principles necessary to underpin their education within their chosen field of study and problem solving techniques applicable to this. 
· Evidence independence of thought and critical evaluation in the production of an independent piece of work, demonstrating transferable skills through exercising initiative and personal responsibility in planning own learning and self-management.
· Organise their knowledge and learning through use of a range of media, and present their work appropriately in a manner that can be understood by specialist and non-specialist audiences. 

INDICATIVE CONTENT
· Research paradigms, methods, and techniques of research and enquiry. 
· Conducting and writing literature reviews.
· Ethical concerns and the research process.
· Resource, project, and skills management processes and techniques. 
· Presenting and illustrating data and information.
· Communication of general, specialist, technical ideas and results.
· Problem solving, creative, entrepreneurial thinking and approaches.
· Collaboration, adaptability and reflection.
Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	36
	9%

	Independent learning
	364
	91%

	Placement learning
	
	

	TOTAL
	400
	100%



ASSESSMENT

Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Portfolio  
	Minimum of 3 elements  (equivalent to 10,000 words)
	100% 




Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%




INDICATIVE READING LIST
This will be guided by the student’s individual project.

	Module Code
	ACCA6020

	Module Title
	Independent Project 

	Classification
	Reading List entry
	Electronic*

	Essential
	Cottrell S, (2015) Skills for Success Personal Development and Employability, 3rd edition, Palgrave. London.  
	☒

	Essential
	ASET, 2013 Good Practice Guide for Workbased Learning and Placement Learning in Higher Education
	☒

	Essential
	Gray, D.E. (2018) Doing Real World Research, London: SAGE. 
	☐

	Further
	Gallagher K, (2016) Essential Study and Employment Skills For Business and Management Students, Oxford
	☐

	Further
	Gottschall, Jonathan (2013), The Storytelling Animal: How Stories Make Us Human, Houghton Mifflin
	☐

	Further
	Storr, Will (2020), The Science of Storytelling, William Collins
	☐

	Further
	Cohen, L. Manion, L. and Morrison, K. (2017) Research Methods in Education, 8th edition London: Routledge.
	☒

	Further
	Flick, U. (2014) An Introduction to Qualitative Research, London: SAGE. 
	☐

	Further
	Aubrey, K. & Riley, A. (2017) Understanding and Using Challenging Education Theories, London: SAGE.
	☒

	Further 
	Brinkmann, S. and Kvale, S. (2018) Doing Interviews (Qualitative Research Kit). Sage
	☐


	Further 
	Gibbs, G. (2018) Analysing Qualitative Data (Qualitative Research Kit). Sage
	☒


	Further
	Creswell, J. W. (2012). Qualitative inquiry and research design: Choosing among five approaches. Sage
	☐

	Further
	Obschonka, M., Hakkarainen, K., Lonka, K. et al. Entrepreneurship as a twenty-first century skill: entrepreneurial alertness and intention in the transition to adulthood. Small Bus Econ 48, 487–501 (2017). https://doi.org/10.1007/s11187-016-9798-6
	☒


	Further 
	https://ec.europa.eu/jrc/en/entrecomp
	☒











	MODULE CODE:
	ACDA6006

	
TITLE:		
	[bookmark: _Toc399929591][bookmark: _Toc522734185][bookmark: _Toc51325148]Systems Engineering

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To provide the students with a comprehensive and systematic understanding of the concepts underlying systems engineering;
· To provide the students with a holistic and interdisciplinary approach as a means of enabling the realisation of systems engineering in a test and evaluation environment.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate a sound understanding of the holistic role of systems engineering, including needs analysis, developing options, assessing risk and constraints.
· Using suitable engineering design methods and tools, design a safe, instrumented test trial and/or simulation, including a robust solution to test a military system or weapon. 
· Critically evaluate the processes, design methods and tools used in the development and design of a range trial. Justification of chosen solution(s), system’s thinking and risk mitigation are key outcomes.

INDICATIVE CONTENT

· Structure of Complex Systems;
· Systems Development Process;
· Validation and verification;
· Systems Engineering Management
· Engineering Design Methods and Tools (inc V diagrams)
· Design of robust, practical and safe solutions
· Combining instrumentation, Range  operation and safety systems  to design a trial 
· Needs Analysis;
· Integration and Evaluation.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	2500 words
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 hours
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6006

	Module Title
	Systems Engineering

	Classification
	Reading List entry
	Electronic*

	Essential
	Kossiakoff, A., Sweet, W., Seymour, S. and Biemer, S., Systems Engineering Principles and Practice, Wiley-Blackwell (2011).
	☒

	Further
	Blanchard, B., Systems Engineering Management 5th Edition, Wiley (2016). 
	☒

	Further
	Kasser, J., A Framework for Understanding Systems Engineering 2nd Edition, CreateSpace Independent Publish Platform (2013).
	☒

	Further
	Jenney, J., Gangl, M., Kwolek, R., Melton, D., Ridenour, N. and Coe, M., Modern Methods of Systems Engineering: With an Introduction to Pattern and Model Based Methods, CreateSpace Independent Publish Platform (2011).
	☐

	Further
	Kasser, J., Holistic Thinking: Creating innovative solutions to complex problems, CreateSpace Independent Publish Platform (2013).
	☒

	Further
	Journals 
ACM Transactions on Information Systems;
Journal of Data and Information Quality;
Journal of the ACM;
Journal of Systems Engineering and Electronics
	☒







	MODULE CODE:
	ACDA6007

	
TITLE:		
	[bookmark: _Toc399929593][bookmark: _Toc522734186][bookmark: _Toc51325149]Remote Sensing and Imaging

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· This module provides students with a comprehensive and systematic understanding of the capabilities and technologies of modern remote sensing and imaging systems. The student’s technical skills will be developed to allow them to select appropriate systems for given case studies, to identify any operational issues that might negatively affect an operations project, and to identify workable solutions to these problems.

LEARNING OUTCOMES

Upon successful completion of this module, the student will be able to:
· Demonstrate a sound understanding of the capabilities of modern remote sensing and imaging systems;
· Demonstrate a sound understanding of the technologies underlying modern remote sensing and imaging systems;
· Critically discuss the operational issues encountered by users of modern remote sensing and imaging systems;
· Evaluate, select and apply appropriate technologies and techniques to meet the requirements of an operations project.

INDICATIVE CONTENT

· Lenses and optics suitable for optical, lidar and radar systems;
· IR/UV signatures; stealth;
· Aerial vs. Satellite imaging; advantages and disadvantages;
· Advanced image analysis diagnostic techniques (such as cross and auto correlation) through the use of appropriate software application.
· Imaging technologies; accuracy, resolution and distortion;
· Real-time data acquisition; high speed digital video; video tracking;
· Applications of remote sensing and imaging.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	3500 words
	70%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 hours
	30%



Assessment Summary
	Activity type
	Percentage

	Written exam
	30%

	Coursework
	70%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6007

	Module Title
	Remote Sensing and Imaging

	Classification
	Reading List entry
	Electronic*

	Essential
	T. Lillesand, R. Kiefer and J. Chipman, Remote Sensing and Image Interpretation, Enschede, Wiley, 2015
	☒

	Essential
	Paul Gibson and Clare Power, Introductory Remote Sensing Principles and Concepts, Routledge, 2000
	☒

	Further
	W. G. Rees, Physical Principles of Remote Sensing, 3rd edition, 2012 
	☒

	Further
	Journals 
http://remotesensing.usgs.gov/index.php (USGS)
https://eros.usgs.gov/ (USGS)
	☒







	MODULE CODE:
	ACDA6008

	
TITLE:		
	[bookmark: _Toc522734187][bookmark: _Toc51325150]Scientific Principles of OME Design

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student a systematic understanding of the scientific principles behind the design of OME, their mode of operation and the outcomes to be expected from their correct functioning. 

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate a systematic understanding of the scientific principles behind OME design.
· Critically analyse and select appropriate OME to produce a given effect.

INDICATIVE CONTENT

· Material properties relevant to shock
· Penetration mechanics
· Formation of EFPs and shaped charge jets.
· Ballistics design
· Fluid-structure interactions
· Designing for blast and fragmentation effects
· Arming, fusing and firing.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	156
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 hours
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	3000 words
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6008

	Module Title
	Scientific Principles of OME Design

	Classification
	Reading List entry
	Electronic*

	Essential
	Akhavan, J The Chemistry of Explosives (Royal Society of Chistry, 2011) 
	☒

	Further
	Agrawal, J.P. High Energy Materials (Wiley, 2010)
	☐

	Further
	Carlucci, D.E & Jacobson, S.S Ballistics: Theory and Design of Guns and Ammunition (CRC Press, 2013)
	☐

	Further
	Klapotke, Thomas M Chemistry of High Energy Materials (de Gruyter, 2011)
	☐

	Further
	Maytas, R & Pachman, J Primary Explosives (Springer, 2013)
	☐

	Further
	Zukas, J.A. & W. Walters Explosive Effects and Applications (Springer, 2013)
	☐










	MODULE CODE:
	ACDA6009

	
TITLE:		
	[bookmark: _Toc399929595][bookmark: _Toc522734188][bookmark: _Toc51325151]Structural Mechanics

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student a systematic understanding of the various material responses that might be encountered in a weapons trial given the forces and loading rates.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate a systematic understanding of the similarities and differences between different classes of material 
· Critically analyse how a particular material would behave in a scenario relevant to trials activities
· Validate material models against empirical trials

INDICATIVE CONTENT

· Statics – structural response
· Effect of vibration on structures. When will it fall down/apart?
· Stiffness
· Strength of materials and ways of measuring it
· Yield in metals vs yield in polymers. 
· Hardness
· Brittleness and ductility
· How materials fail, the causes of failure.
· Toughness
· How strength/failure is affected by deformation, pressure, rate and temperature.  
· Ceramics and glass
· Civil engineering of materials: concrete, sand/soil, clay and rock
· Response of geological materials to mechanical stimulus and how this is affected by environment (moisture) and constraint
· Common approaches taken to prediction of material properties
· Common tools used in predicting material response.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%


ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Essay 
	2500 words
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam
	2 hours
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6009

	Module Title
	Structural Mechanics

	Classification
	Reading List entry
	Electronic*

	Essential
	Hibbeler, R, Mechanics of Materials (Prentice Hall, 2018)
	☒

	Further
	Grady, D & Grady, D	Fragmentation of Rings and Shells (Springer, 2006)
	☐

	Further
	Hearn, Hetherington, J & Smith, P, Blast and Ballistics Loading of Structures (CRC Press, 1994)
	☐

	Further
	Zukas, J.A & Walters W, Explosive Effects and Applications (Springer, 2013)
	☐

	Further
	Mhta, P.K & Monteira, P. J Concrete: Microstructure, Properties and Materials (McGraw-Hill, 2013) 
	☐

	Further
	Journals 
IEEE Xplore
ACM Digital Library
	☒

	Further
	Websites
MIT Open Courseware - http://ocw.mit.edu/courses/mechanical-engineering/2-080j-structural-mechanics-13-10j-fall-2002/
	☒











	MODULE CODE:
	ACDA6010

	
TITLE:		
	[bookmark: _Toc522734189][bookmark: _Toc51325152]OME Technical Research and Development

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To provide a comprehensive and systematic understanding of the knowledge and skills needed to collect, interpret, analyse and present data from OME research activities. This module will extend the student’s technical expertise in research and development such that s/he will be able to evaluate the suitability of different methods for different situations and be able to produce a technical survey paper.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically review research literature pertinent to an OME topic and communicate the results of the research to specialist and non-specialist audiences verbally and in the form of a technical research paper
· Critically demonstrate an understanding of research and development strategies to produce a Project proposal, and analyse the relationship between a project specification and results obtained
· To develop suitable solutions for evaluating, managing and analysing data from a wide range of sources, including energetic trials and experiments.
· Critically analyse the relationship between a project specification and results accrued following experimentation.

INDICATIVE CONTENT

· Research methods and application.
· Application of Research and Development methodologies at an advanced level.
· Mathematics for OME.
· Statistical techniques for data analysis: 
· Frequency distributions, descriptive statistics, the normal curve, percentiles and standard scores, hypothesis development, confidence limits.
· Correlation coefficients, the t test, chi-square test.
· Software for statistical analysis.
· Research design strategies; experiments, surveys and case studies.  
· Developing and structuring a research proposal.
· Critical, analytical thinking and writing.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:




	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words individual report as part of a group project. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	15 min presentation per person. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6010

	Module Title
	OME Technical Research and Development

	Classification
	Reading List entry
	Electronic*

	Essential
	Marder, M. (Research Methods for Science, (Cambridge University Press 2011)
	☒

	Essential
	Weaver, P. Success in Your Project: a Guide to Student System Development Projects (Prentice Hall 2004)
	☒

	Further
	Avison, D., Fitzgerald, G. Information Systems Development: Methodologies, Techniques and Tools (McGraw-Hill 2006) 
	☒

	Further
	Baase, S. A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition (Pearson 2012)
	☒

	Further
	Collis, J., Hussey, R. Business Research: a Practical Guide for Undergraduate and Postgraduate Students, (Palgrave Macmillan 2013)
	☐

	Further
	Klein, G., Dabney, A. The Cartoon Guide To Statistics (Hill and Wang 2013)
	☒

	Further
	Quinn, M. J. Ethics for the Information Age: International Edition (Pearson 2015)
	☒

	Further
	Yin, R K. Case Study Research:Design and Methods, (Sage 2018).
	☒

	Further
	IEEE Xplore
	☒

	Further
	ACM Digital Library
	☒







	MODULE CODE:
	ACDA6011

	
TITLE:	
	[bookmark: _Toc522734190][bookmark: _Toc51325153]OME Manufacturing and Processing

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To enable the students to design, operate and control a manufacturing system or process. 
· To provide the students with the tools and techniques required to design and maintain a manufacturing process capable of robustly producing OME of an acceptable safety and quality standard

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Systematically analyse the requirements of a typical manufacturing system and gain an appreciation of the various viewpoints concerned, including workplace, product safety, quality and operational efficiency.
· Apply the principles of systems thinking to design and specify a capable manufacturing system, including identification of the means of operation, and the phases responsible for the delivery of OME design features critical to quality and safety. 

INDICATIVE CONTENT

· Requirements of the manufacturing system.
· Constraints imposed on the manufacturing system
· Process functionality; process flow and routing.
· Functional Failure Modes Analysis (FFMEA)
· Lean manufacturing, approach, tools and principles
· Manufacturing safety 
· Critical process identification
· Robust design, including the effects of process noise on the system
· Manufacturing process management

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words individual report as part of a group project. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	15 min presentation per person. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6011

	Module Title
	OME Manufacturing and Processing

	Classification
	Reading List entry
	Electronic*

	Essential
	Kossiakoff, A., Sweet, W., Seymour, S. and Biemer, S., Systems Engineering Principles and Practice, Wiley-Blackwell (2011).
	☒

	Further
	D. Bradley, D. Seward, D. Dawson, and S. Burge. "Mechatronics and the Design of Intelligent Machines and Systems" Stanley Thornes, 2000, ISBN 0-7487-5443-1
	☒

	Further
	Jenney, J., Gangl, M., Kwolek, R., Melton, D., Ridenour, N. and Coe, M., Modern Methods of Systems Engineering: With an Introduction to Pattern and Model Based Methods, CreateSpace Independent Publish Platform (2011).
	☐

	Further
	Kasser, J., Holistic Thinking: Creating innovative solutions to complex problems, CreateSpace Independent Publish Platform (2013).
	☒







	MODULE CODE:
	ACDA6012

	
TITLE:		
	[bookmark: _Toc522734191][bookmark: _Toc51325154]OME Breakdown & Disposal

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop a comprehensive understanding of the design and construction of OME items to allow them to apply suitable methods and understand how to classify, safely breakdown and dispose of OME items.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Systematically understand different types of OME, assess their hazards stating how they are utilised within OME systems.
· Critically analyse scientific analytical tools that can be applied to a range of OME systems.
· Demonstrate systematic knowledge of the principles of classification and re-classification of OME packaging and individual components when broken down. 

INDICATIVE CONTENT

· Understanding the boundaries of the safe breakdown and disposal of OME systems
· Design, construction and operation of OME.
· Tools and techniques that can be applied to the breakdown of OME. 
· Classification and packaging of OME and components.
· Select and implement the correct disposal techniques of OME and components.
· Environmental impacts of the disposal of OME and components. 

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words individual report as part of a group project. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	15 min presentation per person. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6012

	Module Title
	OME Breakdown & Disposal

	Classification
	Reading List entry
	Electronic*

	Essential
	Goad, K. J. W.; Halsey, D. H. J, (1982), Ammunition (Including Grenades and Mines), Brassey’s (UK)
	☐

	Essential
	J. W. Ryan (1997), Guns, Mortars and Rockets (Brassey's New Battlefield Weapons Systems & Technology Series into the 21st Century), Brassey's (UK)
	☐

	Essential
	T. K. Garland-Collins; C. A. Sparkes; R. G. Lee; Editor-R. G. Lee; Editor-J. F. Rouse (1997), Guided Weapons (Land Warfare, Brassey's New Battlefield Weapons Systems and Technology Series Into the 21st Century, V. 5), 
	☐













	MODULE CODE:
	ACDA6013

	
TITLE:		
	[bookmark: _Toc522734192][bookmark: _Toc51325155]OME Test and Evaluation

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To provide a comprehensive and systematic understanding of the knowledge and skills needed to design and undertake OME tests and trials.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:  
· Develop systematic experiments to specification(s) in order to design, plan and undertake OME trials.
· Interpret and critically analyse data from trials & tests and to communicate the technical results. 

INDICATIVE CONTENT

· Test and evaluation methods and applications.
· Large scale tests and trials. 
· Diagnostic selection, application and interpretation.
· Quality standards, safe systems of work and maintenance regimes.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words individual report as part of a group project. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	15 min presentation per person. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%




READING LIST

	Module Code
	ACDA6013

	Module Title
	OME Test & Evaluation

	Classification
	Reading List entry
	Electronic*

	Essential
	Suceska, M, Test Methods for Explosives (Shock Wave and High Pressure Phenomena), Springer, 1995
	☒









	[bookmark: gjdgxs]MODULE CODE:
	ACDA6014

	
TITLE:		
	[bookmark: _Toc522734193][bookmark: _Toc51325156]OME Law & Safety Management

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To provide a comprehensive and systematic knowledge of explosives safety, legislation and regulations. 

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Comprehensively interpret and communicate the legal requirements for explosives legislation.
· Demonstrate a systematic knowledge of the key safety and security requirements for the manufacture and storage of explosives.

INDICATIVE CONTENT

· Explosives authorisations and licensing
· Building construction and type
· Separation Distances and structural Justifications
· Safety requirements
· Security provisions

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words individual report as part of a group project. Each student’s contribution is assessed, group marks are not used.
	50%





Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	15 min presentation per person. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%




READING LIST

	Module Code
	ACDA6014

	Module Title
	OME Safety, Legislation and Regulations

	Classification
	Reading List entry
	Electronic*

	Essential
	Explosives Regulations 2014 (amendment) regulations 2016 (ER 2014)
	☒
	Essential
	ER2014 Guidance on regulations - Safety Requirements L150
	☒
	Essential
	ER2014 Guidance on regulations - Safety Provisions L150
	☒
	Further
	MoD Explosives Regulations (JSP 482)
	☒







	MODULE CODE:
	ACDA6015

	
TITLE:		
	[bookmark: _Toc522734194][bookmark: _Toc51325157]Technical Authoring

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To underpin the importance of technical authoring and communication and provide a comprehensive and systematic understanding of the knowledge required, including; preparing technical instructions and manuals and supporting documents, communicating complex and technical information, gathering and disseminating technical information to customers, designers, and manufacturers.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Systematically understand the requirements for visual aids, the principles of cognitive psychology, analyse source material and communicate ideas effectively.
· Design and deliver instructional materials, manage complex writing and design projects and use appropriate multimedia applications.

INDICATIVE CONTENT

· Process analysis.
· Cognitive and educational psychology that relate to visual aids, such as visual perception, gestalt grouping, matching of intellectual and visual inferences
· Professional communication for engineers and scientists.
· Editing and visual design.
· Document control and publications management.
· Specialized documents; proposal writing and document design.
· The advantages of a multimedia approach to technical authoring.
· Manipulate data using a variety of tools to provide insight and information.
· Develop ways of writing and communicating with different audiences.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words 
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Presentation 
	15 min presentation
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%




READING LIST

	Module Code
	ACDA6015

	Module Title
	Technical Authoring

	Classification
	Reading List entry
	Electronic*

	Essential
	Riordan, D, Technical Report Writing Today, Wadsworth Publishing, 2013
	☐

	Further
	R. Lachman, J. L. Lachman and  E. C. Butterfield, Cognitive Psychology and Information Processing: An Introduction, Psychology Press; 22 Dec. 2015
	☒

	Further
	Smith, S.C.H, Academic Presentations: EAP Foundation, Evident Press, 2018
	☒









	MODULE CODE:
	ACDA6016

	
TITLE:		
	[bookmark: _Toc522734195][bookmark: _Toc51325158]Materials Science

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM

· To provide the student with an in-depth knowledge of the behaviour of materials in their operating environments, to gain a critical understanding of the principles and potential applications of a range of advanced engineering materials.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate analytical knowledge of strain, fracture, fatigue and corrosion mechanisms and phenomena.
· Critically evaluate the environmental degradation of both metals and non-metals and suggest methods of protection, demonstrating analytical skills in mechanical failure modes.
· Systematically analyse structure-property relationships and behaviours of a range of advanced engineering materials, including potential applications.

INDICATIVE CONTENT

· Stress-strain responses for common engineering materials, plastic yield, strain hardening and flow stress
· Alloys and structures, micro-mechanisms of fracture, fracture mechanics and fatigue mechanisms
· Corrosion of ferrous and non-ferrous metals
· The effects of machining OME materials
· Advanced traditional machining
· High speed machining
· Non-traditional machining
· Thermal cutting processes
· Abrasion processes
· Ultrasonics
· Water jetting
· Coatings and additives
· Environmental considerations of materials selection

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Exam 
	2Hours 
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	3000 words 
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6016

	Module Title
	Materials Science

	Classification
	Reading List entry
	Electronic*

	Essential
	Dowling, N. E., Mechanical Behaviour of Materials: Engineering Methods for Deformation, Fracture and Fatigue (Wiley, 2012)
	☒

	Further
	El-Hofy, H., Fundamentals of Machining Processes, Conventional and Nonconventional Processes, 2nd Edition (CRC Taylor & Francis, 2013)
	☒

	Further
	Roberge, P. R., Corrosion Engineering: Principles and Practice (McGraw Hill, 2008)
	☒

	Further
	Suresh, S., Fatigue of Materials (Cambridge University Press, 1998)
	☒

	Further
	Hosford, W. F. and Cadell, R. M., Metal Forming: Mechanics and Metallurgy (Cambridge University Press, 2014)
	☒







	MODULE CODE:
	ACDA6017

	
TITLE:		
	[bookmark: _Toc522734196][bookmark: _Toc51325159]OME Major Project

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	40

	
	

	JACS CODE:
	H610



AIM(S)
· To provide an opportunity for the student to develop and demonstrate their ability to manage a significant project of their own choice, related to the major themes of their chosen course.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically evaluate technical and other literature and to apply the evidence gathered in order to solve a complex problem
· Demonstrate a professional and systematic approach to the solution of complex problems 
· Demonstrate high level professional skills to present information both orally and in a written form 
· Demonstrate the ability, as an individual, to plan a complex project and to produce a convincing artefact as a solution to the problem
· Understand and effectively apply the legal ethical and professional issues in the development of a project

INDICATIVE CONTENT

· Overview of research and development methodologies suitable for student projects.
· Overview of common statistical techniques
· Visualisation of different data types
· Ethical issues
· Sustainability issues
· Establishing and justifying metrics, analysis of test results e.g. including software benchmarking, 
· Contingency planning
· Development of documentation for academic projects
· Presentation of work produced to an academic audience
· Subject-specific content as required

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	25
	6%

	Independent learning
	375
	94%

	Placement learning
	0
	0%

	TOTAL
	400
	100%



ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Report
	Project Proposal (1000 words)
	10%




Assessment Component 2

	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Presentation
	Presentation and Q&A (10mins & 10mins)
	10%




Assessment Component 3

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Report
	Dissertation (8000 words)
	75%




Assessment Component 4

	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Exhibition Board
	N/A
	5%



The OME Major Project module deviates from the standard assessment recommendations given in the quality handbook due to its special role within the programme. This module has been developed and perfected over many years and it was found that without several levels of intermediate assessment then students tended to fall behind on this module. The inclusion of the exhibition board was included to boost the employability skills of graduates which is presented to invited employers at the annual graduation show.

Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	75%

	Practical
	25%

	TOTAL
	100%





READING LIST
	Module Code
	ACDA6017

	Module Title
	OME Major Project

	Classification
	Reading List entry
	Electronic*

	Essential
	Avison, D. and Fitzgerald, G. (2007), Information Systems Development: Methodologies, Techniques and Tools, 4th Edition McGraw-Hill: Maidenhead.
	☒

	Essential
	Kranzler, J.H. (2017) Statistics for the Terrified, 6th Edition , Rowman & Littlefield, Lanham.
	☒

	Essential
	McCormac, C and Davis, J. (2012) Research Project Success: The Essential Guide for Science and Engineering Students. RSC Publishing, Cambridge
	☒

	Essential
	O’Leary, Z. (2013) The Essential Guide to Doing Your Research Project, 3rd Edition, SAGE Publications Ltd
	☒

	Essential
	Saunders, M., Lewis, P. and Thornhill, A. (2015), Research Methods for Business Students, 7th Edition FT/Prentice Hall: Harlow
	☒

	Further
	Baase, S. (2012), A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition, 4th Edition Pearson: NY 
	☒

	Further
	Collis, J. and Hussey, R. (2014) Business Research: a Practical Guide for Undergraduate and Postgraduate Students, 4th Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Cottrell, S.(2017) Critical Thinking Skills: Developing Effective Analysis and Argument, Palgrave Study Guides, 3rd Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Davies, M. B.  and Hughes, N. (2014) Doing a Successful Research Project: Using Qualitative Or Quantitative Methods. 2nd Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Dawson, C.W. (2015) Projects in Computing and Information Systems: a Student’s Guide, 3rd Edition Pearson Higher Education
	☐

	Further
	Denscombe, M (2015) The Good Research Guide, 5th Edition OU Press: Buckingham
	☒

	Further
	Few, S (2012) Show Me the Numbers: Designing Tables and Graphs to Enlighten, Analytics Press: Burlingame.
	☐

	Further
	Quinn, M. J. (2016) Ethics for the Information Age: International Edition, 7th Edition, Pearson: NY
	☐

	Further
	Yin, R K, (2013) Case Study Research: Design and Methods, 5th Edition, Sage: Beverly Hills.
	☐
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