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MASSEY UNIVERSITY
COLLEGE of SCIENCES

                      Master of Information Science
NEW SUBJECT:
INDUSTRIAL MATHEMATICS and STATISTICS: MInfSc
TO BEGIN IN FEBRUARY 2010
Also available Part-Time, maximum of six years (12 semesters)


SECTION A

PURPOSE OF PROPOSAL
To introduce the new subject Industrial Mathematics and Statistics at the Masters level.  (The inclusion of this subject in the Postgraduate Diploma in Information Sciences will be automatically covered by the regulations for that Diploma.)

JUSTIFICATION
The leadership we have shown internationally in this area has shown that there is a need for graduates with problem-solving skills across the applied mathematics and statistics areas without differentiation between the two, and the purpose of this proposal is to provide graduates with these skills.  Further, there is no other programme of this type in New Zealand.  The OECD Global Science Forum recommended in their July 2008 report <http://www.oecd.org/dataoecd/47/1/41019441.pdf> that Universities in member countries should:

"develop curriculum options that prepare students for a career at the interface of mathematics and industry.  Curricula should be flexible but subject to rigorous quality control stressing innovative applications highlighting problems that are industry-driven and encourage students to broaden their scientific interests.  Above all, it should be designed to demonstrate that the interaction of mathematics and industry leads to exciting research opportunities and benefits."

Considerable experience and expertise in industrial mathematics applications resides within the Mathematics and Statistics discipline staff groups within IIMS at the Albany campus.  In turn, the campus's adjacency to a large number of industries in the Auckland area will allow the students' interaction with, and co-mentoring by, mathematicians, statisticians, scientists and engineers locally involved in those industries.  These interactions will further strengthen connections between academia and the industrial community.  New Zealand industry will benefit from the contributions of the students and their academic supervisors, while those graduating from the course will have a broader understanding of how mathematical and statistical modelling can contribute to the advancement and efficiency of industrial processes.

"From the point of view of industry, mathematics [and statistics] is an  enabling technology  .  It provides a logically coherent framework and is a universal language for the analysis, optimization and control of industrial processes.  Because it is an enabling technology, its contributions are rarely visible in the final product that industry delivers.  Nevertheless, the economic impact is real, and many companies – old, as well as new – have achieved a competitive advantage through the judicious use of mathematics."  [ibid]

The programme proposes to combine core components and applications of Mathematics and Statistics to provide the quantitative methodologies needed by modern technological society.  Industry often lacks the in-house expertise that underpins experimental design, data acquisition and analysis.  The new MInfSc subject will equip graduates with in-depth understanding and a synergistic set of powerful tools to model industrial systems and optimise decision-making.  In turn, the enlarged and committed engagement with industries will allow valuable academic input into an activity that is of enormous economic and social value to the community.

The title Industrial Mathematics and Statistics has international standing and includes applications to all areas of applied activity such as engineering, environmental sciences, agriculture, health, and finance.  Existing papers will be fine-tuned but the only new offering will be a core 30-credit project paper which is to be double-coded in the Mathematics and Statistics series.  It is that project which will be the defining and integrating component of the IMS programme.  The technical skills gained in the approved selection of six 700-level papers will be taken advantage of in the research project.

Industrial Mathematics and Statistics is distinctive because it starts from (and stops with) a client’s problem.  This is usually not described in mathematical terms but is possibly solvable by use of quantitative analysis and/or computation.

ACCEPTABILITY
Letters of support are provided for the proposal for inclusion of the subject (see attachments). Strong contact is established with countries in Asia and interest has been expressed by University groups in Thailand and Malaysia.

GRADUATE PROFILE:  MInfSc
Graduates from the Massey University Master of Information Sciences programme in Industrial Mathematics and Statistics, will have:
·	attained the basic knowledge in core methodologies of applied mathematics and data analysis;
·	further extended their knowledge in the field of modelling and data analysis in the related subjects Mathematics and Statistics, and be able to critically evaluate relevant industrial mathematics and statistics from a variety of written and electronic sources;
·	a detailed understanding of the research literature in selected areas of applications of quantitative methodologies and be able to synthesise the context of the applications;
·	demonstrated ability, with supervision, to analyse and draw appropriate inferences from experimental studies;
·	developed independent research skills through completion of supervised and mentored project work.

GRADUATE PROFILE: MInfSc
In addition, graduates from the Massey University Master of Information Sciences, will have:
·	participated in an industrial case study in partnership with a client company;
·	completed an extended research project involving independent research, and have presented the results in the form of a thesis.


PROPOSED REGULATIONS

MInfSc
Add to MInfSc Schedule (2008 Calendar pages 251-2)
Industrial Mathematics and Statistics
Pre-requisite: A major in Mathematics or Statistics as defined for the BSc or BInfSc degree or equivalent, with 200-level study in both, including 160.203, 160.204, 160.211, 161.220 or their equivalents (Note: Alternative  qualifications, such as Engineering Science, may be considered as equivalent acceptable pre-requisites);

Course of Study: 
	160.784 or 161.784 (30 credits) 
	 an approved selection of six 15-credit papers:
	                 at least two chosen from 160.715, 160.733, 160.734, 160.739
	   at least one paper taken from the 161.70x, 72x, and 74x series; 
                 and no more than two papers selected from 161.771-773.
            (Note:  alternative 15 credit papers may be substituted with approval.)
            plus a thesis to the value of 120 credits.

PROPOSED TEACHING/DELIVERY METHODS
Teaching methods used for the existing postgraduate papers in Mathematics and Statistics will be employed.

PRESCRIPTIONS FOR PAPERS
160.784, 161.784 Industrial Mathematics and Statistics Project
	A supervised industrially-based problem-solving project based in a client company culminating in the provision of expert advice via a project report.

ASSESSMENT
Assessment will be as for the existing postgraduate papers in Mathematics and Statistics.

RESOURCES
No new resources are required.  Use will be made of existing papers.  The 30-credit Project paper 160.784/161.784 for students undertaking this programme will be a specially-named replacement for the 30-credit project papers 160.783 or 161.782 that are currently part of the first-year MInfSc requirements for Mathematics or Statistics. 


PLANS FOR MONITORING PROGRAMME QUALITY
Monitoring of the quality of this major will be subject to the usual quality monitoring procedures of the College of Sciences and the University.  After the Graduating Year Review, the major will join the College’s five-year cycle of reviews.


STATEMENT re SECTION B
This proposal represents a logical progression from the BSc and/or BInfSc degree and is resource-neutral.

Appendix:

Letters of Support from:
    
    Compac Sorting Equipment Ltd, Auckland
              (Nigel Beach, R&D Manager)
    Fisher and Paykel Appliances Ltd
               (Ian McGill, Chief Research Engineer)
    Industrial Research Ltd, Wellington
              (Shaun Coffey, CEO)
    Plant & Food Research, Auckland
              (Ian Ferguson, Chief Scientist)
    New Zealand Steel Ltd, Auckland 
              (Phil Bagshaw, Metallurgical services and Environment Manager)
    Statistics NZ, Wellington
              (Geoff Bascand, Government Statistician)
       
           
 

