FIELD SPECIFICATION





A.





NATURE OF THE AWARD

Awarding Institution:


Kingston University

Programme Accredited by:

Final Award(s):



MSc, PG Diploma, 

PG Cert in named route

PG Cert in Engineering

Field Titles:
Advanced Industrial and Manufacturing Systems







Engineering Systems Management






Virtual Product Design Engineering


FHEQ Level for the final award:
Honours

Credit rating by level:

JACs code:




H700

QAA Benchmark Statement(s):

N/A

Minimum Period of Registration:


Maximum Period of Registration:
Date Specification Produced/Revised:
 20 July, 2007
 

Faculty


Engineering
Location:




Kingston University

B.
FEATURES OF THE FIELD

1.
Title:


The fields are available in the following forms: 

Advanced Industrial and Manufacturing Systems – full field

Engineering Systems Management – full field

Virtual Product Design Engineering – 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 

4 core modules: 3 areas of specialisation modules: 1 option module: Industrial relevant project: Industry visits to gain an understanding of industry practice and industry experts teach on the course. Flexible delivery: 1-week blocks/day/evening sessions.


C1.
EDUCATIONAL AIMS OF THE FIELDS

General aims are to:

· 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. 

C2.  In addition the PG Certificate will enable the student to:

· Maintain productive links with industry which provide an industrial/commercial dimension to the course.

· Provide continuing professional development and updating for established engineers.

· Implant an enquiring, analytical and creative approach to both personal and professional activities which leads to the critical and responsible use of informed and independent judgement. 


C3.  In addition for the PG Diploma Common core modules the aim is:

· To provide the students with the essential engineering skills which act as foundation to any specialisation defined in each field. 

C3.1  The field specific modules are designed:

· To give students a solid foundation in the specialist area of their choice, building on knowledge and skills gained in the common core modules. 

· To enable the students to gain detailed relevant skills, specialist knowledge and experience which they can develop throughout their working life. 

C3.2  The option module provides: 

· An opportunity to study a subject area which is relevant to the field but also satisfies the individuals’ background and experience.

C4.  In addition the aim for the MSc will:

· Enable graduates to have the ability to apply specialised knowledge and skills to the analysis and solution of novel problems in a range of areas of the engineering industry.

D.
LEARNING OUTCOMES (OBJECTIVES) OF THE FIELD

D1.  GENERAL LEARNING OUTCOMES

On successful completion of the field all students with have the ability to:

1. Knowledge and Understanding

· Apply engineering principles and practical techniques to the solution of problems.

· Have a critical awareness of the current developments in key manufacturing areas including technologies, processes and management techniques.

· Have a detailed understanding of the various techniques in manufacturing, product design and computer-aided engineering, their implementation procedures and their benefits.

2.
Cognitive (thinking) Skills

· Learn independently, think logically and critically and demonstrate a systematic approach to problem-analysis and to finding solutions.

· Be able to critically research, analyse and evaluate results and potential benefits in the chosen area.

3.
Practical Skills

· Apply computer-based, and other advanced technologies and modern management techniques to a wide range of engineering, manufacturing and product design areas.

· Competently install, operate and maintain a Computer Integrated production Management System (CIPM).

· Select and use appropriate software tools for setting up effective systems to capture relevant data and to process it into compatible and discrete information for Engineering and Manufacturing environments.

· Select and apply appropriate tools and techniques for the improvement of quality in products and processes and administrations.

· Maximise the efficiency of designing new products by using the latest techniques in CAD/CAM and Computer-Aided Engineering.  

· Demonstrate and in-depth understanding of the business context of engineering practice and apply operation management techniques and good practices in an engineering context.

· Have an ability to select and use effectively a wide range of methods, software tools and techniques in solving manufacturing, product design and engineering problems.

4.
Key Skills

On successful completion of the field students will have acquired transferable skills to:

a. Communication Skills

· Be able to write effective reports on given problem areas and propose solutions and implementations.

· Be able to lead a group discussion, and give effective group presentations putting forward the case, giving constructive arguments and drawing various results to a conclusion in a coherent manner.

b.

Numeracy

· Collect relevant data from primary and secondary sources, extrapolate and evaluate the information

· Manipulate, interpret and analyse numerical data

· Critically analyse simple financial statements and draw conclusions from the data supplied.

· Critically analyse and interpret technical reports supplied as feedback and take the necessary actions based on these financial reports.

· Interpret and measure the performance and capability of various engineering and manufacturing processes. 

· Critically analyse and classify quality costings and their implications.

c.

Information, Communication and Technology
· Show competence in installing computer software systems to control inventories and other engineering resources.

· Competently operate and maintain a Computer Integrated production Management system.

· Competently utilise CAD, CAM and other relevant CAE systems to facilitate better product design processes.

· Identify and evaluate how knowledge-based systems can be incorporated into large information systems

· Evaluate and procure suitable systems for each phase of a project.

· Show an in-depth understanding of how to use Project Management software effectively to monitor and measure the success of an industrial project.

· Have in-depth knowledge of office software tools and be able to write effective technical reports and to give presentations.

d.
Teamwork

· Work and operate effectively as part of  a team within an industrial  working environment

· Contribute to group working and discussions and be able to take the lead

· Work as part of a multi-professional team within a manufacturing, engineering environment.

e.

Independent Learning

· Be able to use different research methods, computer databases, Internet and literature search in order to obtain required information.

· Work independently and produce high level reports drawing together and interpreting research and information from different sources.  

D2.  ADVANCED INDUSTRIAL & MANUFACTURING SYSTEMS
D2.1     In addition the PG Certificate has the following Learning Outcomes and on successful completion students will have:

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.

2. Cognitive (thinking) Skills

· A critical awareness of the current developments in the manufacturing environment.

· A detailed understanding in manufacturing engineering.

3.
Practical Skills

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

D2.2  In addition the PG Diploma has the following Learning Outcomes and on successful completion students will be able to:

1.
Knowledge and Understanding

· 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

· 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

· 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.

D2.3   In addition the MSc has the following Learning Outcomes which on successful completion will enable students to:

· 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.

D3.  ENGINEERING SYSTEMS MANAGEMENT
D3.1    In addition the PG Certificate has the following Learning Outcomes and on successful completion students will have:

· A systematic and detailed understanding of a chosen coherent subset of the engineering systems management process.

· An understanding of the various technologies used in engineering processes.

2.
Cognitive (thinking) Skills

· A critical awareness of the current developments in the engineering systems environment.

· A detailed understanding in engineering.

3.
Practical Skills

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

D3.2
In addition the PG Diploma has the following Learning Outcomes and on successful completion students will be able to:

1.
Knowledge and Understanding

· Develop an in-depth understanding of the structure of an engineering organisation, the roles of its functional elements and its critical resources.

· Ability to engage in the critical community including reflecting on ones own and others practices and relate them to an engineering environment.

· Ability to create a simulation model for an engineering problem, to interpret its results and to recommend suitable solutions.

· Develop the confidence in identifying human resource related problems in an engineering company, and recommend appropriate actions.
2. Cognitive (thinking) Skills

· Develop and evaluate logical procedures to implement proposed solutions.

· Identify analyse and evaluate critical engineering systems management areas which need improvements.

3. Practical Skills

· Understand, select, evaluate and justify relevant hardware and software systems which can be implemented to achieve better organisational efficiency in an Engineering environment.

· Perform specific engineering management techniques to measure the performance of an engineering company.

· Apply appropriate operation management techniques to improve internal and external communications for an organisation.

D3.3  In addition the MSc has the following Leaning Outcomes which on successful completion will enable students to:

:
· Identify and critically analyse resource and management problems in an engineering firm.

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

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

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

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

· Recommend a final solution with evidence of proof and quantifiable benefits to the company.

D4.  
VIRTUAL PRODUCT DESIGN ENGINEERING
D4.1     In addition the PG Certificate has the following Learning Outcomes and on successful completion students will have:

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 product design  processes.

2.
Cognitive (thinking) Skills

· A critical awareness of the current developments in the engineering product design environment.

· A detailed understanding in manufacturing and product design engineering.

3.
Practical Skills

· An ability to use latest CAD/CAM and CAE systems to facilitate better and more efficient product design processes.

D4.2  In addition the PG Diploma has the following Learning Outcomes and on successful completion students will be able to:

1.
Knowledge and Understanding

· Have an in-depth understanding of specialized subjects necessary to apply the principles of virtual product design and concurrent engineering.

· Critically evaluate product design processes, their constraints and 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.

· Critically appraise and apply sophisticated computer design methods to achieve rapid and reliable results.
2.
Cognitive (thinking) Skills

· Have the ability to understand and analyse complex problems in product design eingeiner.

· Engage in the critical community including reflecting on ones own and others practices and relate them to a product design procedure.
3.
Practical Skills

· 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 product design cycle.

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

· Select and justify cost effective solutions for an optimum product design and chosen manufacturing processes.

D4.3   In addition the MSc has the following Learning Outcomes which on successful completion will enable students to:

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

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

· Prioritise, through logical evaluation, a number of workable solutions to a given product design 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 industrial oriented project.

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


	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 M.  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 as an exit award. 

The awards available are detailed in section A and the requirements are outlined below.  All students will be provided with the PCF regulations in the student handbook.

The Fields are offered as 1-year full-time 2-3 years part-time.  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 8 modules over a two - three year period and complete their project within the same period.  Normally students would be expected to complete at least two common core 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. 

Postgraduate Certificate in Engineering

To gain a Postgraduate Certificate in Engineering the student must have passed any four taught modules.

ADVANCED INDUSTRIAL & MANUFACTURING SYSTEMS
Postgraduate Certificate in Advanced Industrial & Manufacturing Systems

To gain a Postgraduate Certificate the student must have passed four taught modules, two of which must be field specific. 

Postgraduate Diploma in Advanced Industrial & Manufacturing Systems

To successfully complete the PG Diploma students should pass 8 modules: 

Four core modules; 3 field specific modules and one option module.

MSc in Advanced Industrial & Manufacturing Systems

To successfully complete the MSc, students should pass: 

(See diagram below)

4 core modules in:

MNM101
Industrial Systems and Management

MNM102
Finance Resource Management

MNM103
Information Systems

MNM104
Total Quality

3 Field Specific Modules in:

MNM201
Integrated CAD/CAM Systems

MNM202
Industrial Project Management

MNM311
Robotics and Flexible Automation (*)
MNM413
Advanced Materials Processing (*)
(*) only one of these will be offered

1 Option module from:

MNM341
Business Resource Management

MNM342
Systems Modelling and Simulation

MNM412
Industrial Mechatronics Systems

MNM331
Advanced CAD CAM Systems

MNM415
E-Engineering & Internet Applications

And 

Complete an individual project (MNM600) which is normally industry related and meets a real need within the work environment



ENGINEERING SYSTEMS MANAGEMENT
Postgraduate Certificate in Engineering Systems Management

To gain a Postgraduate Certificate the student must have passed four taught modules, two of which must be field specific. 

Postgraduate Diploma in Engineering Systems Management

To successfully complete the PG Diploma students should pass 8 modules: 

Four core modules; 3 field specific modules and one option module.

MSc in Engineering Systems Management

To successfully complete the MSc, students should pass: 

(See diagram below)

4 core modules in:

MNM101
Industrial Systems and Management

MNM102
Finance Resource Management

MNM103
Information Systems

MNM104
Total Quality

3 Field Specific Modules in:

MNM202
Industrial Project Management

MNM341
Business Resources Management

MNM342
Systems Modelling and Simulation

1 Option module from:

MNM201
Integrated CAD/CAM Systems

MNM412
Industrial Mechatronics Systems

MNM415
E-Engineering & Internet Applications

And 

Complete an individual project (MNM600), which is normally industry related and meets a real need within the work environment



VIRTUAL PRODUCT DESIGN ENGINEERINGS

Postgraduate Certificate in Virtual Product Design Engineering

To gain a Postgraduate Certificate the student must have passed four taught modules, two of which must be field specific. 

Postgraduate Diploma in Virtual Product Design Engineering
To successfully complete the PG Diploma students should pass 8 modules: 

Four core modules; 3 field specific modules and one option module.

MSc in Virtual Product Design Engineering
To successfully complete the MSc, students should pass: 

(See diagram below)

4 core modules in:

MNM101
Industrial Systems and Management

MNM102
Finance Resource Management

MNM103
Information Systems

MNM104
Total Quality

3 Field Specific Modules in:

MNM201
Integrated CAD/CAM Systems

MNM331
Advanced CAD/CAM Systems
MNM332
Virtual Product Design
1 Option module from:

MNM202
Industrial Project Management

MNM311
Robotics and Flexible Automation

MNM341
Business Resources Management
MNM412
Industrial Mechatronics Systems

MNM415
E-Engineering & Internet Applications

And 

Complete an individual project (MNM600), which is normally industry related 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.

· Optimisation of Energy and Environmental Systems 

· Optimisation of company efficiency and productivity, Manufacturing Simulatoin

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

· Renewable Energy


G.
TEACHING AND LEARNING STRATEGIES

All three fields are 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, company visits and group presentations are introduced into the modules to provide students with a detailed understanding of the approaches taken in industry. 
The field gives students the specialised knowledge, tools and techniques and explores with them methods for extracting and synthesising the information. But in order for the students to gain from the course they must draw on the taught materials and the experience gained from the practicals and case studies embedded within each module.  They must then further explore and exploit the information given, research and define outcomes accurately and produce detailed solutions and innovative work for each module and the for the project dissertation.

It is recognised that team working is a very important aspect in industry and this is reflected during the modules. The course ensures that the students are exposed to team working through group presentations, joint report writing, joint research and lab work. 

The course teams are aware of the need for effective communication, both written and verbal, and the course prides itself on preparing the students for their longer term career plans and CPD.  Apart from the project itself, each student has to give verbal presentations during the modules, normally to the student’s peer group and module leader.  Students are also helped with verbal communication skills through seminars, tutorials and discussion groups. Most modules are assessed by written assignments which are designed to improve students research and evaluation skills.

The individual project provides a challenge to the candidate to undertake a real world problem because most projects are industrially orientated.  Students will be given close guidance to select a project which is relevant to the field that he/she has chosen. During the project, the student will be expected to apply the knowledge that he/she has learnt during the field in order to achieve a deliverable whilst satisfying any given constraints. Key skills in communication, presentation, literature search, problem analysis, project planning, report writing and solution justification are all part of the learning objectives defined in each field. 


H. ASSESSMENT STRATEGIES

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:

C – Core module
F – Field Specific     O – Option Module

	Module Titles
	Advanced Industrial & Manufacturing Engineering (AIMS)
	Engineering Systems Management (ESM)
	Virtual Product Design Engineering (VPDE)
	Assessment

strategies

	Core modules
	
	Course W
	Exam

	Major Project
	C
	C
	C
	Interim report, Seminar, Thesis

	Industrial Systems and Management
	C
	C
	C
	100%
	

	Finance Resources Mngt
	C
	C
	C
	50%
	50%

	Information Systems
	C
	C
	C
	100%
	

	Total Quality
	C
	C
	C
	50%
	50%

	Field specific and option modules
	
	
	

	Integrated CAD/CAM Systems
	F
	O
	F
	100%
	

	Industrial Project Management
	F
	F
	O
	100%
	

	Advanced Materials Processing (*)
	F (*)
	
	O
	30%
	70%

	Robotics and Flexible Automation (*)
	F (*)
	
	O
	50%
	50%

	Advanced CAD/CAM Systems
	O
	
	F
	100%
	

	Virtual Product Design


	
	
	F
	100%
	

	Business Resources Management
	O
	F
	
	100%
	

	Systems modelling and Simulation
	O
	F
	
	100%
	

	E-Commerce and Internet applications in Engineering
	O
	O
	O
	100%
	

	Industrial Mechatronics Systems
	O
	O
	O
	100%
	

	Green Engineering and Energy Efficiency
	O
	O
	O
	100%
	


(*) only one of these will be offered

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 some working experience in the industry.

Or

Students who join the course straight from a first degree and would normally have a minimum 2.2 honours or academic equivalent.

Students whose country of residence are outside the UK have to demonstrate their ability to fully participate in the module instruction and assessment. This will normally be done by interview or the student will be required to possess one of the following qualifications: 

· TOEFL, minimum score of 550 plus written test at Grade 5 or above. 

· TOEFL computer based test - minimum score of 250. 

· British Council IELTS test: Band 6.5 or above. 


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

· Industrial Engineering and Management
· Production Engineering and Management
· Logistic Management

· CAD/CAM Design

· Product Design

· Automation Engineering

· Project Management

· Strategic and Resource Management

· Manufacturing Data and Systems Maintenance


K.
INDICATORS OF QUALITY

Kingston University

· Gained 24/24 in the QAA subject report.

· IET Approved Provider of short courses.

· Extract taken from the External Examiners Report by Dr. R. Lawrence 2002 commented:
As in previous years I can report that the course is well managed, healthy and operating satisfactorily.  I can also report that standards and student performance are comparable to similar taught masters courses elsewhere and there is good evidence of significant added value to the knowledge base and skills of students who have completed the course.  
I would also like to reiterate what I have said in previous reports that the course is managed by a very able proactive course director who keeps externals well informed of issues and day to day operational problems which occur throughout the year.

The presentation of students assessed work for scrutiny by the external examiners prior to the Assessment Board followed previous practice, was excellent and represents a significant area of good practice.


L. APPROVED VARIANTS FROM THE PCF

None
	


(*) only one of these will be offered
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