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B.
FEATURES OF THE FIELD

1.
Title:


The field is available in the following forms:

· Advanced Industrial and Manufacturing Systems – full field
2.
Modes of Delivery

The field is offered in the following alternative patterns:
· 1 year Full-time & 2-3 years Part-time

3.
Features of the Field

Six compulsory field specific modules will provide the essential backbone knowledge of the course, whilst the two option modules and the industrially oriented project will allow further specialisation to suit one’s chosen career. External and industrial specialists are invited to teach on the course.Week blocks delivery will suit both full-time and part-time well.
C.
EDUCATIONAL AIMS OF THE FIELD

The main aims of MSc Advanced Industrial & Manufacturing Systems (AIMS)

are to provide students with the opportunity to:

General
· Equip students with the multi-disciplinary understanding and the key skills necessary to apply the principles of specialised subjects within the engineering field.

· Enhance the skills and knowledge required to enable students to contribute effectively to manufacturing and other engineering industries, and give them the capability to hold responsible positions within industry.

· Provide access to a postgraduate course with specialisation options, for students from different engineering backgrounds.

· Develop the personal attributes and skills expected of a graduate with a Master’s degree and to give them a secure foundation for their personal, intellectual and professional development. 

In addition to the general aims, the AIMS course will enable the student to:

· Develop an acute awareness of the latest manufacturing techniques and management concept used in industry.

· Understand and analyse a given manufacturing problem with systematic approach.

· Tackle an industrial oriented project related to manufacturing by applying various techniques and knowledge learnt in the course, and to recommend feasible solutions supported by a broad literature research.

D.
LEARNING OUTCOMES (OBJECTIVES) OF THE FIELD

1.
Knowledge and Understanding

· A systematic and detailed understanding of a chosen coherent subset of the manufacturing process.

· An understanding of the various technologies used in manufacturing processes.
· Devise and critically evaluate logical manufacturing procedures to problem areas and implement proposed solutions.

· Critically evaluate various manufacturing options and their cause and effect and cost implication in a manufacturing area.

· Have an in-depth understanding and be able to apply state-of-the-art automation technologies in appropriate industries.

· Have an in-depth understanding of CAD/CAM technologies to accelerate engineering design processes.

2.
Cognitive (thinking) Skills
· A critical awareness of the current developments in the manufacturing environment.

· A detailed understanding in manufacturing engineering.
· Have the ability to understand and analyse complex problems in manufacturing.

· Engage in the critical community including reflecting on ones own and others practices and relate them to a manufacturing environment

3.
Practical Skills

· An ability to select and use effectively a range of methods and techniques used by manufacturing companies.

· Software and team role-play sessions will be included in most key modules
· Have the capability to critically evaluate technical systems and specifications for a Manufacturing environment.

· Define, implement and maintain control software for a Manufacturing environment.

· Apply effective CAD/CAM technologies to facilitate faster and a more cost effective engineering design cycle.

· Select and evaluate cost effective software tools to undertake engineering design tasks.

· Select and justify cost effective solutions for a chosen manufacturing processes.

· Initiate and sustain a planned and disciplined personal effort when working alone.

· Critically analyse a given design or manufacturing problem and establish the connection of this problem to other related manufacturing areas.

· Prioritise, through logical evaluation, a number of workable solutions to a given manufacturing related problem.

· Justify and allocate limited resources to an industrial project in an effective way.

· Undertake an extensive literature research in an area relevant to the chosen manufacturing project.

· Apply subject knowledge learnt during the taught modules to the project.

4.
Key Skills

Courses are expected to incorporate all categories of skills within the programme specification.   The following table shows the form of assessment for the key skills in each module. 

	KEYS Kingston University’s SKILLS Framework
KEY: 

 F = formative assessment/feedback
S = summative assessment/feedback
D = developed

	 MNM600

Individual Project Dissertation

 Individual Project Dissertation
	 NNM414 

 Green Engineering & Energy Efficiency
	 MNM341

 Business Resources Management
	 MNM103

 Information Systems
	 MNM202

 Industrial Project Management
	 MNM201

 Integrated CAD/CAM Systems
	 MNM331

 Advanced CAD/CAM Systems
	 MNM415

 E-Engineering & Internet Applications
	 MNM104

 Total Quality
	 MNM101

 Industrial Systems & Management
	 MNM102

 Finance Resources Management
	MNM342

Systems Modelling & Simulation
	 MNM413

 Advanced Materials Processing
	 MNM312

 Mechatronics & Automation Systems

	Self awareness skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Take responsibility for own learning and plan for and record own personal development
	S
	F, S
	F
	F
	F
	F
	F
	F
	n/a
	F
	F
	F
	F
	S

	Recognise own academic strengths and weaknesses, reflect on performance and progress and respond to feedback
	S
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F

	Organise self effectively, agreeing and setting realistic targets, accessing support where appropriate and managing time to achieve targets
	S
	F
	S
	S
	S
	S
	S
	S
	F
	S
	S
	S
	S
	S

	Work effectively without supervision in unfamiliar contexts
	S
	F
	S
	S
	S
	S
	S
	S
	n/a
	S
	S
	S
	S
	n/a

	Communication skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Express ideas clearly and unambiguously in writing and the spoken word (including CV writing)
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	Present, challenge and defend ideas effectively
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	n/a

	Actively listen to ideas of others in an unbiased way
	F
	F
	F
	F
	F
	F
	F
	F
	n/a
	F
	F
	F
	F
	n/a

	Interpersonal skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Work well with others in a group or team
	S
	F, S
	S
	S
	S
	S
	S
	S
	F
	S
	S
	S
	S
	F

	Work flexibly and respond to change
	S
	F, S
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F

	Discuss and debate with others and make concessions to reach agreement
	S
	F, S
	F
	F
	F
	F
	F
	F
	n/a
	F
	F
	F
	F
	F

	Give, accept and respond to constructive feedback
	S
	F, S
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	n/a

	Show sensitivity and respect for diverse values and beliefs
	S
	F, S
	F
	F
	F
	n/a
	F
	F
	F
	F
	F
	F
	F
	n/a

	Research and information literacy skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Search for and select sources of information
	S
	F,S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	Critically evaluate information and use it appropriately
	S
	F. S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	Apply the ethical and legal requirements in both the access and use of information
	S
	S
	S
	S
	S
	n/a
	S
	S
	S
	S
	S
	S
	S
	n/a

	Accurately cite and reference information sources
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	n/a

	Use software and IT technology as appropriate
	S
	F, S
	F
	F
	F
	S
	F
	F
	F
	F
	F
	F
	F
	F

	Numeracy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Handle and understand number as required for context
	S
	F, S
	S
	S
	S
	F
	S
	S
	S
	S
	S
	S
	S
	F, S

	Interpret and apply data to inform judgements
	S
	F, S
	S
	S
	S
	F
	S
	S
	S
	S
	S
	S
	S
	F, S

	Management and leadership skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Determine the scope of a task (or project)
	S
	S
	S
	S
	S
	F
	S
	S
	F
	S
	S
	S
	S
	F

	Identify resources needed to undertake the task (or project) and to schedule and manage resources
	S
	S
	S
	S
	S
	F
	S
	S
	S
	S
	S
	S
	S
	S

	Evidence ability to successfully complete and evaluate a task (or project), revising the plan where necessary
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	Motivate and direct others to enable an effective contribution from all participants
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F

	Creativity and problem solving skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	View problems from a range of perspectives to find solutions to problems
	S
	 S
	S
	S
	S
	F
	S
	S
	S
	S
	S
	S
	S
	S

	Imagine, create and exploit ideas
	S
	F, S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	Work with complex ideas and justify judgements made through effective use of evidence
	S
	F, S
	S
	S
	S
	S
	S
	S
	F
	S
	S
	S
	S
	S


E.
FIELD STRUCTURE

The fields are part of the University’s Postgraduate Framework.  Fields in the PCF are made up of modules which are designated at level 7.  Single taught modules in the courses are valued at 15 credits and the field contains a project which has 60 credits.  The minimum requirement for a Postgraduate Certificate is 60 credits for a Postgraduate Diploma 120 credits and a Masters degree 180 credits.  

The course only offers the PG Certificate and PG Diploma as exit awards. 

The awards available are detailed in section A and the requirements are outlined below.  All students will be provided with the appropriate regulations.
The Fields are offered as one-year full-time two-three years part-time course.  The course normally starts at the beginning of October and ends in September. Another intake has also been added to take students from the beginning of January. Full-time students will complete the programme of study and assessment in one year.  The normal study pattern for part-time students is that they should complete eight modules over a two - three year period and complete their project within the same period.  Normally P/T students would be expected to complete at least three but no more than five modules during the first year.

The full MSc courses consist of 8 modules and the project dissertation.  

Each module will be of 30 hours duration, contact time and a further 120 hours approximately of guided student effort.  The project is the equivalent of four modules and will require approximately 600 hours of student effort. 

To gain a Postgraduate Certificate in Engineering the student must have passed any four taught modules, two of which must be related to the field. 

To successfully complete a Postgraduate Diploma the student must pass eight modules.  Six compulsory field specific modules plus two option modules. The project may also be taken into account under special circumstances.
MSc in Advanced Industrial & Manufacturing Systems

To successfully complete the MSc, students should pass: 

(See Appendix A)

6 compulsory field specific modules in:

MNM101
Industrial Systems and Management

MNM103
Information Systems

MNM104
Total Quality

MNM201
Integrated CAD/CAM Systems

MNM312
Mechatronics & Automation Systems

MNM413
Advanced Materials Processing

2 Option modules selected from:

MNM102
Finance Resource Management

MNM202
Industrial Project Management

MNM331
Advanced CAD CAM Systems

MNM341
Business Resource Management

MNM342
Systems Modelling and Simulation
MNM414 
Green Engineering & Energy Efficiency
MNM415
E-Engineering & Internet Applications

And 

Complete an individual project (MNM600) which is normally industry oriented and meets a real need within the work environment
F.
FIELD REFERENCE POINTS

The field meets the requirements for an award at Masters Level under the framework for higher education qualifications.

There are no benchmarks at masters level but this course follows on from the undergraduate courses.

Research Areas

· Process control and operations management. Industrial controllers and Programmable Logic Controllers, Multimedia and web-based learning.

· Robotics, microcontroller-based systems.

· Engineering education in mechatronics and microcontroller applications. Intelligent systems for industrial applications and process control.

· Ceramic and use of other modern materials.
· Quality Management.
· Optimisation of company efficiency and productivity.

· Manufacturing Simulation, Just-In-Time modeling.

· Application of Mathematical Programming and Operations Research tolls and methods in the optimization of production systems

· Use of Sustainable and Renewable Energy in manufacturing.

· 3-D solid modeling and Finite Element analysis.

· Use of modern CAD/CAM techniques in product design and manufacturing
G.
TEACHING AND LEARNING STRATEGIES 

The Field is designed to give students a balanced diet of theoretical and practical experience. Industry specialists contribute throughout the course in order to reinforce the theoretical aspects and to give informative insight into the industry. 

The practical workshops, open forums, industrial visits and group presentations are introduced into the modules to provide students with a detailed understanding of the approaches taken in industry. 
There are essentially two elements of the MSc, the taught modules and the project. The primary aim of the elements of teaching and learning on the MSc are to ensure that the Field aims, Field learning outcomes and the learning outcomes of individual modules, both taught modules and the project, are achieved. In general terms, the teaching and learning philosophy of the assessment, both coursework and examination, are to enable the students to demonstrate their ability to study independently and it is envisaged that a relatively minor proportion of student learning time will be staff-student contact time.

Teaching and Learning Strategies: The taught modules

Formal lectures are used to give the students a background understanding of theoretical and practical aspects of mechanical engineering.

The student is then required to further explore and exploit the information given in the modules through guided self study.  This work is designed to build on the student’s competencies in research and in writing reports.

During the modules the students are often required to give oral presentations, normally the student’s peer group and Module leader.  Students also improve their oral communication skills through discussions after the lectures.  Modules are assessed through written coursework and/or examinations designed to improve the students’ research and evaluative skills.

Teaching and Learning Strategies: The project

A Research Methodology course (which will comprise one day of seminars) aims to equip students with the knowledge and skills sufficient to plan and complete the project.

The project provides a challenge to the student to investigate a theoretical area in depth or to undertake a real world problem.  Student will be given close guidance to select a project that is relevant to their background or specialisation area.  In the project students are required to apply the knowledge that they have learnt during the course in order to achieve a deliverable whilst satisfying given constraints.

Teaching and learning strategies for work based learning

Not applicable.

H.
ASSESSMENT STRATEGIES 

The overall aims of the assessment strategies are to enable the student to demonstrate that they has met the aims and outcomes of each individual module, to help facilitate the achievement of the overall course aims, to enable the student to measure their level of achievement at each stage of the programme, to highlight individual strengths and weaknesses of the student and to accurately reflect the student’s abilities in determining the award to be made to the student.

A combination of assessment methods will be used throughout the course. These elements include module assignments, module examinations, in-class tests, experiment reports, industrial visit reports, seminars, verbal presentations and the project dissertation. Each module leader is responsible for ensuring that the method of assessment reflects the aims and learning objectives of the module, is demanding and stimulating and at the appropriate masters level. 
In summary, the assessment methods used in the proposed modules are as follows:

Key:  ( – Compulsory module
        O – Option Modules (choose 2)

	Module  no
	Module titles
	
	Assessment strategies

	MNM600
	Individual Project
	(
	Interim report (15%), Seminar (15%), Thesis (70%)

	coursework
	exam

	MNM101
	Industrial Sys & Mngt


	(
	100%
	

	MNM102
	Finance Mngt


	O
	50%
	50%

	MNM103
	Information Systems


	(
	100%
	

	MNM104
	Total Quality


	(
	50%
	50%

	MNM201
	Integrated CAD/CAM


	(
	100%
	

	MNM202
	Industrial Project Mngt


	O
	100%
	

	MNM413
	Advanced Materials


	(
	30%
	70%

	MNM415
	E-Engineering


	O
	100%
	

	MNM342
	Simulation modelling


	O
	100%
	

	MNM331
	Advanced CAD/CAM


	O
	100%
	

	MNM342
	Business Resources Mngt


	O
	100%
	

	MNM312
	Mechatronics & Automation systems


	(
	30%
	70%

	MNM414
	Green Engineering & Energy Efficiency
	O
	100%
	


In this mapping exercise, “F” is used to indicate where a formative assessment/feedback occurs and “S” to indicate where a summative assessment occurs.
The following table shows the form of assessment for the field learning outcomes in eachmodule:

	Field learning outcomes
KEY: 

 F = formative assessment/feedback
S = summative assessment/feedback
D = developed

	 MNM600

 Individual Project Dissertation
	 NNM414 
 Green Engineering & Energy Efficiency
	 MNM341

 Business Resources Management
	 MNM103

 Information Systems
	 MNM202

 Industrial Project Management
	 MNM201

 Integrated CAD/CAM Systems
	 MNM4331

 Advanced CAD/CAM Systems
	 MNM415

 E-Engineering & Internet Applications
	 MNM104

 Total Quality
	 MNM101

 Industrial Systems & Management
	 MNM102

 Finance Resources Management
	 MNM342

 Systems Modelling & Simulation
	 MNM413

 Advanced Materials Processing
	 MNM312

 Mechatronics &Automation Systems

	Knowledge and understanding
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Demonstrate a critical awareness of the current developments in engineering
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	Have an understanding of project finance, and the management and techniques used for pricing and cost control in order to produce successful outcomes.
	S
	S
	S
	S
	S
	F
	F
	F
	n/a
	S
	S
	S
	n/a
	n/a

	Be able to control projects in respect to time, cost and the risks inherent in engineering.
	S
	F
	F
	F
	F
	n/a
	n/a
	F
	n/a
	F
	F
	F
	n/a
	n/a

	Demonstrate a knowledge of the principles and detailed requirements for the management of safety, quality and environmental issues in respect to engineering projects.
	S
	S
	n/a
	n/a
	F
	F
	F
	n/a
	S
	F
	n/a
	n/a
	n/a
	n/a

	Have an in-depth knowledge of the nature, scope and objectives of the varying organisations and inter-firm relationships that are present in engineering, particularly relating to efficient outcomes.
	F
	F
	S
	S
	S
	n/a
	n/a
	S
	F
	S
	S
	S
	n/a
	n/a

	Analyse management systems and the synthesis to produce coherent information requirements within organisations.
	F
	F
	S
	S
	S
	n/a
	n/a
	S
	S
	S
	S
	S
	n/a
	n/a

	Cognitive skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Learn independently, and be able to critically evaluate, analyse and communicate research and data collection/analysis. 
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	Analyse problems and issues, taking due account of any incompleteness of data or information, and arrive at well-reasoned and supportable conclusions 
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	Carry out independent data collection and synthesise it to enable the problems and issues to be successfully resolved. 
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	Identify current issues and trends in engineering.
	S
	F,S
	F
	F
	F
	F,S
	F,S
	F,S
	n/a
	F
	S
	F
	S
	S

	Carry out a focused critical literature review.
	S
	F,S
	F
	F
	F
	F
	F
	F,S
	F
	F
	F
	F
	F
	F

	Develop original thought.
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	Practical skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Select and apply computer-based and other advanced technologies to a wide range of mechanical engineering applications.
	S
	D
	D
	S
	S
	S
	S
	S
	n/a
	S
	S
	S
	S
	S

	Select and use appropriate software tools for the design and analysis of mechanical components and systems.
	S
	D
	n/a
	n/a
	n/a
	S
	S
	n/a
	S
	n/a
	n/a
	S
	S
	S

	Select modern materials and manufacturing processes for mechanical components.
	F,S
	F
	n/a
	n/a
	n/a
	F
	S
	n/a
	n/a
	n/a
	n/a
	F
	S
	n/a

	Select and apply appropriate tools and techniques for the improvement of quality in products and processes.
	F,S
	n/a
	n/a
	n/a
	n/a
	n/a
	S
	F
	S
	S
	n/a
	F
	n/a
	n/a

	Demonstrate an in-depth understanding of the mechanical engineering business environment, including environmental aspects, and apply modern operations and business management techniques and good practices in a range of contexts.
	S
	S
	S
	F,S
	F,S
	n/a
	F
	S
	S
	F,S
	F
	F,S
	n/a
	n/a


I.
ENTRY QUALIFICATIONS

1. The minimum entry qualifications for the field are:
Applicants for the MSc and Postgraduate Diploma are normally required to have a good honours degree (2.2) or academic equivalent
2. Typical entry qualifications set for entrants to the field are:
Students who join the course would normally have a minimum 2.2 honours or academic equivalent with relevant industrial experience.
Students with lower academic qualifications but substantial work experience in a relevant area may be considered for entry onto the MSc or PgDip, providing the admissions tutor is satisfied that they can successfully complete the course.

Students whose first language is not English are required to provide evidence of appropriate competence in use of the English Language, for example by having passed British Council IELTS test (Band 6.5 or above, including a minimum of 6.0 for writing and a minimum of 5.5 for reading, listening and speaking) or equivalent.

J.
CAREER OPPORTUNITIES

· Opportunity to undertake further research for a PhD qualification.
Graduates of the Courses would be expected to gain employment in the following areas:

· Quality Management

· Project Management

· Industrial Engineering and Management

· Manufacturing engineering

· Engineering resources management

· Production Engineering and Management

· Logistic Management

· CAD/CAM Design

· Product Design

· Automation Engineering

· Strategic and Resource Management

· Manufacturing Data and Systems Maintenance

K.
INDICATORS OF QUALITY

The course is accredited by the Institution of Mechanical Engineers, and may form part of the requirement to the application for chartered engineer status.
The School of Mechanical Engineering was part of the educational provision (Aeronautical and Manufacturing) which was assessed by the Quality Assurance Agency (QAA) in 1997.  It was one of only a small number of Schools that received the maximum score in all six aspects of the assessment resulting in an overall score of 24 out of 24 points 

The School of Engineering also obtained a good rating in the last Research Assessment Exercise (RAE) in 2008.
All our courses are monitored by External Examiners who confirm that the syllabuses, teaching and learning in the School of Engineering are equivalent to those on MSc courses at other UK institutions.
L.
APPROVED VARIANTS FROM THE UMS/PCF
Award of MSc with Distinction and Commendation

The award of Distinction will not normally be considered where the project grade is less than grade A- (70%).

The award of Commendation will not normally be considered where the project grade is less than grade B- (60%).
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