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MODULE SPECIFICATION TEMPLATE

SECTION 1: MODULE SPECIFICATIONS

1. The title of the module

PS512 Numerical, Statistical and Analytical Skills (formerly: PS500 Numeracy Skills for Forensic Science)
2. The School which will be responsible for management of the module
School of Physical Sciences

3. The Start Date of the Module

Delivered since 2002-3; this specification update October 2013.  

This is a minor change, viz. a change to the module title to recognise its inclusion in the new Chemistry degree programmes.  Mapping to the Learning Outcomes of the Chemistry degree programmes has been added to the specification.  There is no change to the module content, delivery or assessment.
4. The number of students expected to take the module

125 - 150 per year

5. Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Schools and Faculties regarding the withdrawal

n/a

6. The level of the module
Intermediate [I]
7. The number of credits and the ECTS value which the module represents
15 (ECTS 7.5)
8. Which term(s) the module is to be taught in (or other teaching pattern)

Autumn and Spring Terms
9. Prerequisite and co-requisite modules

Successful completion of Stage 1 of the Forensic Science, Forensic Chemistry, or Chemistry degree programme; or equivalent.
10. The programmes of study to which the module contributes

Forensic Science BSc, BSc(Year in Industry) and MSci; Forensic Chemistry BSc, BSc(Year in Industry) and MSci; Chemistry BSc, BSc(Year in Industry) and MChem 
11. The intended subject specific learning outcomes
The aims of the module are to introduce the essential applied mathematical and statistical skills required by forensic scientists and chemists.  Many of these find expression in the handling of problems and experiments in chemical analysis.  Other topics are more specialised, such as the relevance of conditional probabilities to forensic evidence and data from chemical analyses.  The laboratory work includes a range of analytical chemistry investigations, many with forensic applications, and gives experience of using several types of advanced instrumentation.
Cross-referenced to programme learning outcomes for BSc/MSci Forensic Science & Forensic Chemistry (FS), and BSc/MChem Chemistry (C).

Knowledge and understanding of:

11.1 Core and foundation scientific physical and chemical concepts, terminology, theory, units, conventions, and laboratory methods in relation to forensic science and the chemical sciences (FS A1, C A1).
11.2 Areas of chemistry as applied to forensic analysis (FS A3).
11.3 Numeracy (including data analysis and statistics) (FS A5).
Intellectual skills:

11.4 Ability to demonstrate knowledge and understanding of essential facts, concepts, principles and theories relating to the subject and to apply such knowledge and understanding to the solution of qualitative and quantitative problems (FS B8, C B5)
11.5 Ability to recognise and analyse problems and plan strategies for their solution by the evaluation, interpretation and synthesis of scientific information and data (FS B9, C B6).
11.6 Ability to recognise and implement good measurement science and practice and commonly used forensic laboratory techniques (FS B11)
Subject-specific skills:

11.7 Skills in the safe handling of chemical materials, taking into account their physical and chemical properties, including any specific hazards associated with their use and to risk assess such hazards (FS C14, C C9). 

11.8 Skills required for the conduct of standard laboratory procedures involved in analytical work, and in the operation of standard instrumentation used in analysis and separation in forensic and chemical sciences (FS C15, C C10).

11.9  Ability to interpret and explain data derived from laboratory observations and measurements in terms of their underlying significance and the theory underpinning them, including an assessment of limits of accuracy (FS C19, C C11)

12. The intended generic learning outcomes
12.1 Problem-solving skills, relating to qualitative and quantitative information, extending to situations where evaluations have to be made on the basis of limited information (FS D22, C D15).

12.2 Numeracy and computational skills, including such aspects as error analysis, order-of-magnitude estimations, correct use of units and modes of data presentation (FS D23, C D16).

12.3 Information-retrieval skills, in relation to primary and secondary information sources, including information retrieval through on-line computer searches (FS D24, C D17).
12.4 Information-technology skills such as word-processing and spreadsheet use, data-logging and storage, Internet communication, etc. (FS D25, C D18).

12.5 Time-management and organisational skills, as evidenced by the ability to plan and implement efficient and effective modes of working (FS D27, C D20).
12.6 Generic skills needed for students to undertake further training of a professional nature (C D14).
12.7 Study skills needed for continuing professional development and preparation for employment (FS D29, C D21).
13. A synopsis of the curriculum

Trace Analysis [4 lectures, 1 coursework feedback class]

Trace analysis:  definitions, methods and problems. Sampling, storage and  contamination.  Quality control.  Random and systematic errors; statistical treatment of data.  Accuracy and precision. Signal/noise ratio. Sensitivity and detection limits.  Choice of methods for trace analysis. 

Units, dimensions, exponentials and logarithms  [5 lectures, 1 coursework feedback class] 

Decimal places and significant figures.  Units and dimensions: SI units, dimensional analysis. Manipulation of exponentials and logarithms.  Power laws.  Exponential decay and half-life.  Beer-Lambert law, Arrhenius equation, Boltzmann distribution, Gaussian functions.

Chemical Arithmetic [3 lectures, 1 coursework feedback class]

Balancing chemical equations.  Amount of substance, molar quantities, concentration and volumetric calculations, gravimetric analysis, gas pressures and volumes.

Equilibrium calculations, strong and weak electrolytes. pH, acid-base equilibria, buffer solutions. Solubility.  Chemical kinetics: reaction rates, rate constants and orders of reaction.

Probability and Statistics [12 lectures, 2 coursework feedback classes] 

Elementary probability.

Samples and populations, location and dispersion.

Probability distributions e.g. binomial, normal, t-distribution, poisson & chi-squared.

Regression, calibration and correlation. 

Hypothesis testing and confidence limits, use of statistical tables.

Conditional probability and Bayes’ Theorem.

Quantitative treatment of the effect of evidence.

A brief look at probability-based arguments used by expert witnesses, recent controversies and challenged convictions.
Laboratory work [6 three-hour sessions] 

To include experiments such as:

Accelerant analysis by gas chromatography

Analysis of alkaloids by High Performance Liquid Chromatography
Analysis of metal coins and cartridge cases using X-ray fluorescence spectroscopy

Determination of copper by atomic absorption spectroscopy

Isolation and purification of caffeine

Quantifying dye substances in a mixture using UV-visible spectroscopy

14. Indicative Reading List 


S. K. Scott, “Workbooks in Chemistry – Beginning Mathematics for Chemistry” (Oxford, 1995).  ISBN 0198559305. [q QA 37.2]


P. Monk & L. J. Munro “Maths for Chemistry”, 2nd edition, (Oxford, 2010) ISBN 9780199541294 [QD 39.3.M3]


J. N. Miller and J. C. Miller, “Statistics and chemometrics for analytical chemistry”, 6th edition (Pearson Prentice Hall 2010), ISBN: 9780273730422 [QD 75.4.S8]


D. Lucy “Introduction to statistics for forensic scientists”, (Wiley, 2005) ISBN 0 47 002201 9 [HV 8073]

J. J. Schiller, R. A. Srinivasan, M. R. Spiegel, “Schaum’s outline of theory and problems of probability and statistics” 3rd  edition (McGraw Hill, 2008) ISBN 9780071485845; 4th edition (2013), ISBN 9780071795579 [QA 273.25]  


D. Rowntree “Statistics without tears”, (Penguin, 2000) ISBN: 9780140136326 [HA 29].  It’s non-mathematical and excellent for getting a grasp of concepts.

15. Learning and Teaching Methods, including the nature and number of contact hours and the total study hours which will be expected of students, and how these relate to achievement of the intended learning outcomes

Lectures 24 h provide the opportunity to learn and understand the required theory and knowledge.  


Module learning outcomes 11.1-11.6, 12.1, 12.2, 12.6, 12.7
Coursework feedback classes 5 h develop knowledge and understanding of the module material and give practice in problem-solving and answering examination questions. 


Module learning outcomes 11.1-11.6, 11.9, 12.1-12.7
Laboratory work 18 h develop experimental skills in analytical chemistry methods widely used in chemistry and forensic science.  


Module learning outcomes 11.1-11.9, 12.1-12.7
Private study and revision (reading, coursework, writing lab reports, preparation for assessment) 103 h 

Module learning outcomes 11.1-11.6, 11.9, 12.1-12.7
16. Assessment methods and how these relate to testing achievement of the intended learning outcomes

Coursework 
written problem-solving assignments, covering each major section of the lectures: 20%

Module learning outcomes 11.1-11.6, 11.9, 12.1-12.7
Laboratory work 
written reports: 30%

Module learning outcomes 11.1-11.9, 12.1-12.7
Examination 
formal, written, unseen closed-book examination at end-of-year; 2 hours: 50%

Module learning outcomes 11.1-11.6, 11.9, 12.1-12.2
17. Implications for learning resources, including staff, library, IT and space


The module is already being delivered under its previous title, and all necessary resources are in place.


Lecture delivery, coursework & exam marking:  this will be delivered by academic staff of SPS, and the appropriate staff resources included in the School’s workload allocation model.


Laboratory class: this is resource-intensive in terms of equipment and staffing.  Technician staff support is required. A budget is required for the maintenance and replacement of laboratory equipment.  A budget is required for sufficient postgraduate demonstrator support.


Library resources: Multiple copies of the module’s core texts are available in the Templeman library.  The library resources must keep pace with the increased number of students on the module, in accordance with the University’s current library purchasing policy. 
18. The School recognises and has embedded the expectations of current disability equality legislation, and supports students with a declared disability or special educational need in its teaching.  Within this module we will make reasonable adjustments wherever necessary, including additional or substitute materials, teaching modes or assessment methods for students who have declared and discussed their learning support needs.  Arrangements for students with declared disabilities will be made on an individual basis, in consultation with the University’s disability/dyslexia support service, and specialist support will be provided where needed.
19. Campus(es) where module will be delivered:
Canterbury

SECTION 2: MODULE IS PART OF A PROGRAMME OF STUDY IN A UNIVERSITY SCHOOL
Statement by the School Director of Learning and Teaching/School Director of Graduate Studies (as appropriate): "I confirm I have been consulted on the above module proposal and have given advice on the correct procedures and required content of module proposals"

	................................................................

Director of Learning and Teaching/Director of Graduate Studies (delete as applicable)
…………………………………………………

Print Name


	..............................................

Date


Statement by the Head of School: "I confirm that the School has approved the introduction of the module and, where the module is proposed by School staff, will be responsible for its resourcing"

	.................................................................

Head of School
…………………………………………………….

Print Name
	..............................................

Date



