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MODULE SPECIFICATION TEMPLATE

1 The title of the module:  
  Measurement & Test
2 The Department which will be responsible for management of the module 
School of Advanced Technician Engineering
3 The Start Date of the Module  September 2008
4 The number of students expected to take the module   30
5 Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Departments and Faculties regarding the withdrawal

6 The level of the module Certificate [C]
7 The number of credits which the module represents   15
8 Which term(s) the module is to be taught in (or other teaching pattern), Semester one and Semester two. 
9 Prerequisite modules: None
10 The programmes of study to which the module contributes
Foundation Degree in Engineering, HNC in Engineering

11 The intended subject specific learning outcomes and, as appropriate, their relationship to programme learning outcomes

1)  Describe and apply the concepts of measurement used, in practical test situations.
2)  Practically analyse the principles, using mathematical techniques, employed in the measurement of experimental data.
3)  Select plant and use test equipment to practically measure a range of electrical signals.
4)  Apply and analyse the principles and techniques used in the results of basic data acquisition work.
These learning outcomes directly relate to the listed programme learning outcomes A2, A3, A4 & A5 of the programmes listed in section 10.
12 The intended generic learning outcomes and, as appropriate, their relationship to programme learning outcomes

The following generic learning outcomes directly relate to the listed programme learning outcomes C20 & D32 of the programmes listed in section 10.
C20, Work competently in an engineering laboratory environment using a wide range of equipment,
D32, Present quantitative and qualitative information, together with analysis, argument and commentary, in a form appropriate to the intended audience, including appropriate acknowledgement and referencing of sources.

13 A synopsis of the curriculum

Concepts of measurement

Measurement systems: transducers; transmission systems; instruments; response of the

systems

Definition of terms: transfer function; impulse response; frequency response and dynamic

range

Characteristics of signals: continuous signals; discrete signals; frequency and period; peak;

average; effective value; phase shift; amplitude; peak to peak; time domain; frequency

domain; Fourier series of signals

Transmission systems: coaxial; twisted pairs; flat cable; fibre-optic; attenuation of the

signal; frequency response of the lines; noise pick-up; block diagram of a typical system

2 Measurement of data

Characteristics of data: error/accuracy/precision; significant digits; rounding numbers;

types of errors; statistics

Graphical techniques: linear graphs; polar graphs; logarithmic graphs; interpretation of

graphs; finding the best-fit straight line; spreadsheets

3 Measure a range of signals

Test equipment: specifications of equipment; operation of equipment; oscilloscopes;

meters; signal generators; counters; logic analysers; spectrum analysers; block diagrams to

explain the operation of selected test equipment

Selection and use of test equipment: specify the correct equipment to measure a signal;

practical use of equipment

4 Data acquisition

Acquisition systems: compare types of system interfaces (analogue to analogue, analogue to

digital, digital to digital); identify system elements (data acquisition, data analysis and data

presentation)

Application: overview of data acquisition systems, block diagram of typical system and

explain its operation; input section (transducers, signal conditioning and multiplexer);

sampling; output filtering and corrections (sin x/x); errors; A/D conversion; CPU and I/O;

compare methods of recording data (eg graphic, magnetic); compare type of bus structures

in use; block diagrams of typical structures; explain the operation of bus structures; control

of data lines; analysis of results from a system
14 Indicative Reading List 

Ramsay D C – Principles of Engineering Instrumentation (Arnold, 1996)

ISBN 0340645695.
Klaassen KB – Electronic Measurement and Instrumentation, (Cambridge University Press), ISBN 0521477298.
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

The module is designed to offer a broad-base of study of key scientific principles, covering both electronic and electrical concepts associated with the design and operation of engineering measurement systems. It aims to ‘provide the basis for further study in specialist areas of engineering’.
Students will be expected to spend 150 hours of study apportioned as follows:  
· 50 contact hours: involving a mix of taught lessons to explain the theoretical  and practical aspects of the module
· 20 hours assessment and revision

· 80 hours private study
16 Assessment methods and how these relate to testing achievement of the intended learning outcomes

The module will be assessed by coursework only.
The coursework (100%) comprises two practically based assignments and two theoretically based assignments, (four equally weighted assignments in total).
	Subject specific learning outcomes
	Assessment Criteria

	1) Describe and apply the concepts of measurement used, in practical test situations.
2) Practically analyse the principles, using mathematical techniques, employed in the measurement of experimental data.
3) Select plant and use test equipment to practically measure a range of electrical signals.
4) Apply and analyse the principles and techniques used in the results of basic data acquisition work.

	Practically analyse ‘dc’ and ‘ac’signal measurement systems.
Calculate solutions to problems relating to the characteristics of electrical signals.
Compare different types of hardware for signal transmission systems.
Solve problems relating to instrument analogue and digital data that has been experimentally measured.
Solve calibration problems using linear graphical techniques.
Solve calibration problems using computer spreadsheets.
Describe the technical operation and ‘in situ’ application of items of electronic test equipment.
Determine which items of equipment are required

for a specific test. 
Practically use items of test equipment to measure

electrical signals.
Identify the hardware and software required to

capture data from an item under test.
Determine the operation of a data acquisition

system.
Apply a data acquisition system to determine the

performance of an item under test.
Analyse the results obtained from the data

acquisition test.


	Generic learning outcomes

	

	C20, Work competently in an engineering laboratory environment using a wide range of equipment, (E5.2).
D29, Present quantitative and qualitative information, together with analysis, argument and commentary, in a form appropriate to the intended audience, including appropriate acknowledgement and referencing of sources.


	· Competently assemble and use the ‘dc and ac bridges’ equipment in order to carry out the assigned tasks, (Assignment one).
· Competently assemble and use the ‘instrument calibration’ equipment in order to carry out the assigned tasks, (Assignment three).

· Oral group presentation of the experimental results and observations determined from the ‘dc and ac bridges’ assignment practical exercise.
· Oral group presentation of the experimental results and observations determined from the ‘instrument calibration’ assignment practical exercise.




17 Implications for learning resources, including staff, library, IT and space.  
This module will be taught and supported by appropriately qualified lecturers who have experience in supervising research projects.
All the items stated in the Indicative Reading List are available at the Horsted Centre, Learning Resource Centre IT suites which all allow Internet, On-line T.I. Onestop Technical Index Facility. Practical sessions will take place in the Electrical Lab which is fully equipped to accommodate the requirements of learning outcomes. A full-time Technician supports the laboratory activities.

18 A statement confirming that, as far as can be reasonably anticipated, the curriculum, learning and teaching methods and forms of assessment do not present any non-justifiable disadvantage to students with disabilities

The learning outcomes, teaching and learning methods and assessments are accessible to and achievable by all students.  Specific requirements for disabled students to undertake work placements will be made as appropriate.  Any student with disabilities will not face any foreseen disadvantage or difficulties that cannot be reasonably addressed. 
Statement by the Director of Learning and Teaching: "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
	..............................................

Date


Statement by the Head of Department: "I confirm that the Department has approved the introduction of the module and will be responsible for its resourcing"

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

Head of Department
	..............................................

Date



