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[bookmark: _Toc166069280]Introduction
In this assignment different sensor operations and characterization, signal processing, signal transmission, open and closed loop control have been explored. Various applications of different sensors have been provided along with the advantages and disadvantages of the sensors used. Pressure and temperature are two areas of instrumentation that have been examined in this assignment. 

[bookmark: _Toc166069281]Task 1
When measuring a pressure value in any industrial process, it is important that the system used is efficient, reliable and accurate. An analogue bourdon tube pressure gauge and a digital resistive strain gauge sensor are two technologies that can be used to measure pressure. By understanding the advantages and disadvantages of the different measuring technologies, the pressure sensor that would be most appropriate for a specific application can be decided. 
A bourdon gauge is an analogue instrument used for measuring pressure. The gauge has a metal tube, linkage, pointer, rack and pinion. The tube is shaped into the form of a C, as shown in figure 1.1 with one end fixed and connected to the system at which the pressure is being measured. The other end of the tube is sealed so that when pressure is applied to the inside of the curved tube, it straightens out. The movement is mechanically linked to the pointer via the linkage and rack and pinion. 
[image: ]
Figure 1.1 – Bourdon Pressure Gauge

[bookmark: _Int_UcDryCCY]A digital pressure gauge can be used by employing a resistive strain gauge sensor, as stated by Hughes et al. (1994) is a length of resistance wire coiled for compactness into a flat coil. The strain gauge will be attached to the surface which the pressure is exerted onto. As the surface suffers from a strain and stretches, this causes the strain gauge to stretch as well. The strain gauge operates by increasing in length resulting in the resistance in the wire increasing. The resistance change converts into a current change which will be proportional to the pressure applied. The measured value will be displayed on a meter to allow for a digital reading. 
[image: ]
Figure 1.2 – Resistance Strain Gauge
Both pressure gauges can achieve high accuracy as a bourdon tube ‘can be made with an accuracy of +/- 0.5% of the scale range’ (Jones, 1974:p.54). Digital pressure gauges can achieve accuracy of up to +/-0.5% of the full scale. The digital and analogue gauges are suitable for steady state pressure measurements, however digital pressure gauges can sustain dynamic pressure measurements. 
The dynamic characteristic of a digital gauge means they can provide accurate measurements and can respond to rapidly changing pressures. Fast precise pressure measurements can be delivered to the operator to allow for real-time representation. Whereas analogue pressure gauges have a limited dynamic response due to its construction. The mechanical movement of the gauge limits the response of the gauge and is therefore not ideal for rapidly changing measurements. 
[bookmark: _Int_EfM1XGfY]Hughes et al. (1994) state that a bourdon gauge ‘is a relatively cheap instrument and robust’ (p.197). Cost is kept to a minimum as no power source is required and therefore power cannot fail. The digital pressure gauge does require a power source which can make the device unreliable if there is a power failure. More complex electronics are installed in the digital pressure gauge which would potentially make it more expensive but with this generates higher accuracy. 
Digital pressure gauges can provide accurate measurements which can be easily read by the operator. Bourdon gauges can only be read locally to where it is measuring and can be easy to read. However, a disadvantage with an analogue gauge is that there could be a parallax error when taking readings. Both gauges can be calibrated but require different methods. The bourdon tube gauge would be required to be taken out of service to calibrate which is a lengthily process. When calibrating a digital gauge, it can be easily isolated from the process and calibrated quickly. 



[bookmark: _Toc166069282]Task 2

To measure the angular velocity of an electric motor, a proximity sensor combined with a toothed wheel can be used. A proximity sensor is a device that can detect the presence of nearby objects without the need for physical contact. An inductive proximity sensor works by generating an AC magnetic field where eddy currents are detected when an external conductive surface is within range. When an object enters the sensing range, the inductance of the coils changes thus generating an electrical signal. An ON signal is the output when the object is within range of the sensor. 
An electromagnetic field is generated when a metallic target, in this case a toothed wheel, enters the field. The object's presence is converted into an electrical signal as a response is triggered when there is a change in the sensor's inductance. The toothed wheel will be connected to the rotating shaft of the motor. Once the total number of pulses equals the number of teeth, the speed of the motor can be determined. Figure 2.1 shows the output signal of the proximity sensor during fast and slow rotation of the motor. 
[image: ]
Figure 2.1 – Rotational Speed of Motor

Attached in appendix 1 is the data sheet for a proximity sensor suitable for this application.
To measure the rotation of a ball valve throughout its operation, a potentiometer may be used which can indicate the valve's position from 0 to 100% in both forward and reverse action. Diefenderfer and Holton (1994) describe a potentiometer as a variable resistor whereby there are three terminals and a fixed resistance between two of the terminals. The potentiometer contains a resistive element and a wiper which moves along the resistor, as shown in figure 2.2. When the shaft of the potentiometer rotates, the wiper’s position moves and the resistance between the wiper and the terminals alters. As a result, the change in resistance varies the voltage output and will be proportional to the angle of rotation of the shaft. 
In operation, the potentiometer would be mounted onto the shaft of the ball valve so that it rotates along with the actuator. The sensor would require to be calibrated to the full rotation of the valve so that the 0 and 100% positions and be determined. The position of the valve can be indicated based on the output voltage of the potentiometer. 
[image: ]
Figure 2.2 – Potentiometer 

Attached in appendix 2 is the data sheet for a potentiometer suitable for this application.
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Figure 3.1 – Voltage Divider Circuit

Figure 3.2 shows the calculated resistance and voltage divider for a PT100 platinum type RTD. The RTD has a temperature coefficient of resistance of . The supply voltage used in the voltage divider circuit (figure 3.1) is 10V, R=200Ω and Rt is the resistance of the platinum RTD between 0˚C and 100˚C. 












	RTD
	Voltage Divider

	Temperature (°C)
	Resistance (Ω)
	V0 (V)

	0
	100
	3.33

	5
	101.925
	3.38

	10
	103.85
	3.42

	15
	105.775
	3.46

	20
	107.7
	3.50

	25
	109.625
	3.54

	30
	111.55
	3.58

	35
	113.475
	3.62

	40
	115.4
	3.66

	45
	117.325
	3.70

	50
	119.25
	3.74

	55
	121.175
	3.77

	60
	123.1
	3.81

	65
	125.025
	3.85

	70
	126.95
	3.88

	75
	128.875
	3.92

	80
	130.8
	3.95

	85
	132.725
	3.99

	90
	134.65
	4.02

	95
	136.575
	4.06

	100
	138.5
	4.09



Figure 3.2 – RTD and Voltage Divider Calculations for PT100

The resistance of the sensor has been calculated at 5˚C intervals with the calculations shown below. 

































The voltage across Rt has been calculated for the same range of temperatures used in task 3a.


































The sensitivity in a voltage divider refers to the measure of how much the output voltage changes as the input voltage is varied. If the input and output responses of the sensor are linear, the sensitivity of the circuit can be determined:


The sensitivity can be maximized when the ratio of the resistors is as close to 1:1 as possible. Resistors with similar values will help increase sensitivity. 


The sensitivity of the circuit can be calculated to be 7.54 mV/˚C.


When the temperature sensor has a first order response with a time constant of 5ms, the output response reaches a steady state condition at 20ms. The output results obtained can be seen in figure 3.3 where the temperature has been calculated for 1ms increments. Figure 3.4 represents the output response highlighting the time taken for a steady state condition to be achieved.   
	Time (ms)
	T0(°C)

	0
	0.000

	1
	9.063

	2
	16.484

	3
	22.559

	4
	27.534

	5
	31.606

	6
	34.940

	7
	37.670

	8
	39.905

	9
	41.735

	10
	43.233

	11
	44.460

	12
	45.464

	13
	46.286

	14
	46.959

	15
	47.511

	16
	47.962

	17
	48.331

	18
	48.634

	19
	48.881

	20
	49.084

	21
	49.250

	22
	49.386

	23
	49.497

	24
	49.589

	25
	49.663

	26
	49.724

	27
	49.774

	28
	49.815

	29
	49.849

	30
	49.876

	31
	49.899

	32
	49.917

	33
	49.932

	34
	49.944

	35
	49.954

	36
	49.963

	37
	49.969

	38
	49.975

	39
	49.980

	40
	49.983

	41
	49.986

	42
	49.989

	43
	49.991

	44
	49.992

	45
	49.994

	46
	49.995

	47
	49.996

	48
	49.997

	49
	49.997

	50
	49.998


Figure 3.3 – First Order Response Table


Figure 3.4 – First Order Response Graph
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In measurement systems data loggers and cart recorders can both be used to record values and display them in slightly different ways. A data logger digitally displays and records measurement results whereas a chart recorder uses a standard paper chart to record data over time. Data loggers are electronic devices equipped with an internal microprocessor, data storage and sensors. The device is typically used to monitor and record environmental parameters over time so that the data can be documented, analysed and validated (Bettles, 2023). The data logger operates with the use of a sensor to take measurements and a computer chip to store the information. The information received is then transferred to a computer for analysis. 
A typical application of a data logger includes industrial processes to help with monitoring and optimising. Process variables such as pressure, flow rate and temperature can all be monitored with the use of a data logger as well as voltage and current. The data can be measured automatically, allowing there to be no need for a physical presence and digitally stored.
A chart recorder typically records data on a paper to record various processes and electrical signals. A graph or chart is created when the paper is passed under a pen where the pen is deflected in proportion to the signal. The device is made up of three parts consisting of a sensor, a marking mechanism that reacts to the output of the sensor and a mechanism that moves the chart paper at a steady pace. Chart recorders can come in the form of single or multichannel styles. 
Similarly, chart recorders can be used for industrial process monitoring. Process variables such as temperature, pressure and flow rate can be monitored over time. Other variables such as pH or light intensity are also applications where chart recorders would be used. 
The advantage of using a data logger rather than a chart recorder is that the device is compact and portable. Chart recorders are portable devices though they are generally bulkier than a digital data logger. The components of a data logger are generally smaller making them easier to transport. The size of a chart recorder comes as a disadvantage due to the multiple components required for the system to function which therefore limits the efficiency and ease of usage.  
The connectivity options are an advantage for data loggers where data can be easily transferred with a USB plugin interface or a wireless Bluetooth feature. They can also be accessed remotely so that data can be analysed away from where it is being collected. Chart recorders are limited in their connectivity ability where traditional recorders do not transfer data to a digital storage device. However, many modern day chart record can “record information in a digital format for download to a computer.” (Omega Engineering, 2023)
An advantage a chart recorder has is their ability to operate without the need for an external power source. This keeps costs to a minimum and prevents complexity in the system which could cause the system to stop working. Although, a power source is a requirement for data loggers which adds to operation costs. Data loggers can typically be more expensive than chart recorders as they have more advanced features and a high storage capacity. When comparing the two devices in terms of storage capacity, chart recorders are limited by the size of the paper used and can only record for a finite period before the chart needs replacing. 
Chart recorders are disadvantaged when analysing the data as it can be time-consuming since it involves manually reading values from the chart paper. Values may also not be read accurately, meaning there will be interpretation in the results obtained. Data loggers allow for automated data collection reducing the need for manual interference. Data will be true to the measurements taken proving high accuracy from the system.  
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[bookmark: _Toc166069286]Voltage and Current Signal Transmission
Two common techniques used for transmitting information or power in electrical and electronic systems are voltage and current signal transmission. Voltage signal transmission is where data and information are represented in variations of voltage levels. Current signal transmission converts information into various current levels typically between 4-20mA. 
The advantages of using voltage transmission are low power consumption compared to current transmission, meaning they are more energy efficient. The signal transmitted through voltage can be easily measured making monitoring and troubleshooting a simpler process. Another advantage is the voltage signals are less affected by any noise interferences compared to current signals. Although, there are some advantages to using current as a way of signal transmission. It offers precise control and measurement meaning that it is more appropriate to use in applications where accuracy is required. Current signals are less affected by voltage drops maintaining accuracy over long distances. The benefit to using current signal transmission is that they are suitable for applications requiring high power transfer. 	Comment by Tony Howles: More due to induced voltage when run parallel with high current loaded cables

There are some disadvantages to using voltage and current as different types of signal transmission. Voltage transmission is susceptible to voltage drops which would result in signal loss and inaccuracies in the data transmitted. Transmitting signals over long distances is difficult for voltage transmission and requires amplification. Current signal transmission has limited compatibility with sensors and devices as they are not designed to respond to current signals and transmission. Unlike voltage transmission. Current based circuits are less energy efficient as they consume more power. 
When deciding between voltage and current signal transmission, factors such as power consumption, compatibility and application requirements will need to be considered. Each technology has its own advantages and disadvantages which would set them apart from the other based on its application. 
[bookmark: _Toc166069287]Output Signal Processes
Five processes would be applied to the output signal so that it is suitable for the next stage. These five processes include conversion, amplification, elimination, manipulation and protection. The operation of conversion involves converting the signal from one form to another. This may include changing analogue signals into digital signals, changing units, or from current to voltage. The conversion process is used to ensure compatibility between the components that are communicating. It may often enhance signal accuracy and reliability to ensure the information is correct. 
Morley & Hughes (1994) state that ‘the purpose of an amplifier is to increase the power in a signal without distorting it’ (p.475). Amplifiers are used to amplify a measurement signal in an electronic circuit. When the signal is weak or is required to be brough to a suitable level for transmission, amplification is necessary. The sensitivity of the system can be enhanced to improve the signal to noise ratio. 
Elimination is another process applied to the output signal which aims to remove any unwanted noise or components from the signal. Filtration of high frequency noises is a methos of elimination which could otherwise interfere with the signals being transmitted. The reason for this application is to ensure the measurements are accurate and ensure that the system focuses on the relevant information. 
The fourth process applied to the measurement system is manipulation, which involves altering the signal's characteristics in a controlled manner. Simple operations such as calibration can be used to manipulate the signal so that it meets specific requirements. Another reason for this application is that specific information can be extracted. Non-linearities can be compensated for by using this method. 
The final process applied is the operation of protection to safeguard the signal transmitted and the measurement system from any external factors and threats. Measures like isolators would be used to prevent system damage, surge protection and redundant equipment. The reason for this application is to ensure reliability, longevity and accuracy of the system. Electrical interferences which could cause equipment failure are eliminated using protection. 

[bookmark: _Toc166069288]Task 6
[bookmark: _Toc166069289]Open Loop Control System
An open loop circuit has no feedback path between the process variable and the controller. The system relies on the input command for the output to be changed. The output does not affect the control action of the system therefore if the desired output is not obtained, there will be no feedback to the controller. The elements of the open loop circuit include a controller that processes the input and generates a control signal. There is a sensor which measures certain parameters but are solely used for providing information/indication. The output action is based on the input command and will operate until provided with a further command. 
An application of an open loop system is a simple light switch which remains in the on or off condition until manually changed. Since there is no feedback in an open loop system, the light will remain on or off until the switch is manually operated. The system can be adjusted to include a timer where the operation is based solely on the timing set by the user.  Figure 6.1 shows the open loop control system where the timer is set by the user, the switch controls the electrical connection to the light bulb and the light bulb is the output. The system operates in an open loop manner as there is no feedback to adjust the lightbulb based in the lighting conditions. 

[image: ]
Figure 6.1 - Open Loop Control System

An advantage of an open loop system is that they are “relatively simple and consequently low cost with generally good reliability.” (Bolton, 1992:p.5). Open loop systems are easier to design and install than closed loop systems since there isn’t the requirement of a feedback loop. However, a disadvantage to an open loop control system is their inability to monitor the output and adjust for variations in the environment or systems. Any disturbances in the system will not affect the output leading to inefficiencies.

[bookmark: _Toc166069290]Closed Loop Control System
A closed loop control system is used to keep a given process variable within its predetermined limits. It allows for automatic control without the need of an operator to manually control equipment. The automatic control system aims to manage and regulate the actions of devices within the control loop. 
Figure 6.2 shows a block diagram of a closed loop control system. The first element of the system is the input to the controller which is the desired setpoint the system is required to achieve. A sensor and transducer are used to measure the system which could be temperature, level or pressure where it is then converted to an electrical signal. Based on the measured value, the controller will compare the output with feedback from the sensor to the setpoint. If an error is calculated, the controller will generate a control input to adjust the process. 
The correction element may be an actuator which receives the control input, converts it into a physical action to adjust the process output.  The process is the element that is being controlled and adjusted by the correction element. A process output result will be generated based on the operation of the correction element such as a level in a tank is increasing. It is at this point that the process is measured to be compared to the input and improve the systems performance. 

[image: ]
Figure 6.2 - Closed Loop Control System
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2. Select an appropriate sensor for specific operation and demonstrate an understanding of their benefits and limitations with respect to measuring and control system applications.








	
TASK DESCRIPTION




Assignment Brief

For this assignment, you are required to complete six tasks that investigate sensor operation and characterisation, signal processing, signal transmission, open and closed loop control.


Task 1 - Pressure sensor 

To measure and indicate a process pressure value, analogue or digital systems could be used. For this task evaluate the two technologies with respect to an analogue bourdon tube pressure gauge and a digital pressure gauge employing a resistive strain gauge sensor (see figure 1). Compare and contrast these two instruments with respect to their principles of operation and their static and dynamic characteristics. Include any advantages and disadvantages for each of the measuring technologies in your answer.
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Figure 1. Analogue and Digital Pressure Gauges



Task 2 - Position sensors

a) Identify a sensor that could be used to measure the angular velocity of an electric motor from 0 to 3000 RPM. 
 
b) Identify a sensor that could be used to measure the rotation of a ball valve actuator through 220 0 operation. In addition there is a requirement to indicate the operation of the valve from 0 to 100 % of its travel in both the forward and reverse action.

For both answers Include an explanation of the sensors construction and its principle of operation. Include a data sheet for a commercially available senor of the type you are proposing for each of the applications.






Task 3 - Temperature Sensor characteristics

A PT100 platinum type RTD is being used to measure the temperature of a process from 0°C to 100°C. The RTD being used has a temperature coefficient of resistance of 3.85 x10-3 ⁰C-1. For this task, use these values to answer the following questions. 

a) Calculate the resistance of the sensor at 5°C intervals from 0°C to 100°C. You may use a table to collate your results but include all calculations in your answer.

b) The platinum RTD is to be used in a voltage divider circuit (Fig 3.1 – Voltage Divider). If the supply voltage (Vs) is 10V, R = 200Ω and Rt is the platinum RTD calculate the circuit output for the same range of temperatures in question 1a. You may add a separate column to your table to show these results but include all calculations in your report.

c) Assuming the input and output responses of the sensor are linear, determine the sensitivity of the circuit. 

d) The temperature sensor has a first order response with a time constant of 5ms. Plot the output response to a step change in input from 0°C to 50°C in 1ms steps until a steady state condition is achieved. 


[image: ]
(Fig 3.1 – Voltage Divider)



Task 4 – Recorders

In many measurement systems there is not just the need to display values but also to record them. Two devices that can be used to record the values in a measurement system are chart recorders and data loggers. Describe the operation of both devices, including typical applications and state any advantages and disadvantages they may have.



Task 5 - Signal transmission

a) Explain the advantages and disadvantages of voltage and current signal transmission.

b) The output signal from a measurement system typically has to be processed in some way to make it suitable for the next stage of the process. Explain the operation and identify reason why the five processes listed would be applied to a measurement signal:

i) Conversion
ii) Amplification
iii) Elimination
iv) Manipulation
v) Protection



Task 6 - Basic control systems

a) Briefly explain open loop control systems. Include an application, one advantage and one disadvantage in your answer.

b) Draw a block diagram of a closed loop control system and describe the function of each element.






	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf.

1. Engagement with Literature Skills
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set.    You should provide evidence that you have accessed an appropriate range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-to-date, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work. 

Guidance specific to this assessment: You must provide evidence of individual research in the principles of tasks specified within this assignment. You should use a number of references, from a variety of sources including textbooks, academic journals and academic based websites. Do not use less credible sources, for example internet sites such as Tutor2U and Wikipedia.
The Harvard system of referencing must be employed to evidence research. Give credit to respected authors on whose work your discussion is based; this avoids accusations of plagiarism, and reflects the breadth of your research. Your use of in-text citations and the reference list at the end of the report will be closely examined to ensure that you are conforming to referencing convention. An extensive reference list and good use of in-text citations will earn marks, limited references and errors in citations will result in a loss of marks.

2. Knowledge and Understanding Skills
At level 4, you should be able to demonstrate knowledge of the underlying concepts and principles associated with your area(s) of study.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding. 

Guidance specific to this assessment: Your report should show you have gained knowledge measuring systems, operational characteristics and the application of instrumentation and control theory. Based on your knowledge of Measurement Systems, select appropriate theories and calculation methods to cover all tasks within the assignment. All formulas and working must be shown and clearly layout.


3. Cognitive and Intellectual Skills
You should be able to present, evaluate and interpret qualitative and quantitative data, in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of your subject(s) of study. You should be able to evaluate the appropriateness of different approaches to solving problems related to your area(s) of study and/or work. Your work must contain evidence of logical, analytical thinking. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? You should provide justification for your arguments and judgements using evidence that you have reflected upon the ideas of others within the subject area and that you are able to make sound judgements and arguments using data and concepts.  Where relevant, alternative solutions and recommendations may be proposed.

Guidance specific to this assessment: The report should show analysis of the experimental work and calculated values.


4. Practical Skills
At level 4, you should be able to apply the basic underlying concepts and principles to evaluate and interpret these within the context of your area of study. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.  

Guidance specific to this assessment: Correct theoretical and calculated outcomes have been achieved.


5. Transferable Skills for Life and Professional Practice 
Your work must provide evidence of the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.  This includes demonstrating: that you can communicate the results of your study/work accurately and reliably, and with structured and coherent arguments; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation.

Guidance specific to this assessment: Your work should be well organised and presented in a professional manner.
Writing style: All writing should be academic in style, formal, focused, concise and subject specific. You should write in the third person. For example, rather than ‘I found…’ you should say something like ‘It was evident…’. Do not use contractions (for example, it’s should be it is), and avoid slang and clichés (such as 'if you pay peanuts, you get monkeys').Be concise, don't belabour points. You don't have to use 'big' words or long sentences; the aim is to be understood. A writing style that is clear, simple and direct usually works well. Edit your work to ensure your writing style is ‘tight’.  

Presentation: The report should be word processed. All graphs, charts and figures in the main body must be clearly labelled and referenced beside or beneath. Where possible they should not be on separate pages but should be incorporated within the text. Ensure there are no spelling errors by spellchecking your work. Also undertake a grammar check in Word, and it may help you to ask somebody to proof-read your work to identify errors.
References: Alphabetical list of authors and their work cited in the report. Use the Harvard system of referencing.
Appendices: where relevant.  Avoid ‘padding’


Essential Resources:
•	Resources listed on the lecture schedule and on Moodle
•	The student handbook









	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	Engagement with an extensive range of relevant and credible literature.

	20
	14

	
	
	

	2. Knowledge and Understanding Skills

	
	

	
Excellent knowledge and understanding of the basic underlying concepts and principles of the subject.

	40
	32

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	
Excellent evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately and with some insight.

	10
	8

	
	
	

	4. Practical Application Skills

	
	

	
The context of the application is well considered, and insightful.

	20
	15

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	Work is coherent, very fluent and is presented professionally.



	10
	8

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	77%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	




	
	
	



	
	
	




	
	
	




	
	
	



	
	
	




	
	
	





	GENERIC ASSESSMENT CRITERIA



	Level 4

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 4 students will be expected to have demonstrated knowledge of the basic underlying concepts and principles of a subject, and an ability to evaluate and interpret these within the context of that area of study. They should be able to present, evaluate and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of their subject(s) of study. They will have learned how to evaluate different approaches to solving problems, and will be able to communicate the results of their study/work accurately and reliably, and with structured and coherent arguments. They will be able to undertake further training and develop new skills within a structured and managed environment and will have the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.



	Level 4
	FAIL
	MARGINAL FAIL
	SATISFACTORY
(3rd / Pass)
	GOOD
(2.2 / Pass)
	VERY GOOD
(2.1 / Merit)
	EXCELLENT
(1st / Distinction)
	EXCEPTIONAL
(1st / Distinction)

	Category
	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-84%
	85-100%

	Engagement with literature (including reading, referencing,
academic conventions and
academic honesty) 
	Little or no evidence of reading and/or reliance on inappropriate sources.
Views and findings mostly unsupported and non-authoritative.
Referencing conventions used incoherently or largely absent.
	Poor engagement with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing.
	Engagement with a limited range of mostly relevant and credible sources but with some reliance on information gained through class contact. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.






	Engagement with an appropriate range of literature, including sources retrieved independently. Some over-reliance on texts rather than other sources. Referencing may show minor inaccuracies or inconsistencies.
	Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources.  Generally sound referencing, with no/very few inaccuracies or inconsistencies.
	Engagement with an extensive range of relevant and credible literature. Consistently accurate application of referencing. 
	Exceptional engagement with an extensive range of relevant and credible literature. High-level referencing skills consistently applied.

	Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)
	Major gaps in knowledge and understanding of the basic underlying concepts and principles of the subject matter. Inclusion of irrelevant material.  Substantial inaccuracies. 
	Gaps in knowledge of the basic underlying concepts and principles, with flawed or superficial understanding. Some significant inaccuracies and/or irrelevant material.  
	Limited knowledge and understanding of the basic underlying concepts and principles within the subject area. Some elements may be missing. 
	Knowledge of the basic underlying concepts and principles is accurate with a good understanding of the field of study but lacks depth and/or breadth.
	Competent knowledge of the basic underlying concepts and principles.  Exhibits very good understanding. 
	Excellent knowledge and understanding of the basic underlying concepts and principles of the subject. 
	Exceptional, detailed knowledge and understanding of the basic underlying concepts and principles

	Cognitive and intellectual skills 
(Evaluate underlying concepts and principles of a subject and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements.) 


	Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts and principles.
Failure to develop arguments, leading to illogical or invalid judgements. Minimal or no use of
evidence to back up views.

	Largely descriptive work, with superficial evaluation of the underlying concepts and principles. Weak interpretation of data, flawed development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.




	Limited attempt at evaluation of the underlying concepts and principles, tending towards description.
Can interpret qualitative and quantitative data but with some errors. Some evidence to support emerging arguments and judgements but these may be underdeveloped or with a little inconsistency / mis-interpretation.

	Good evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data, with minor errors.
An emerging ability to use evidence to support the argument.
Mostly valid arguments and logical judgements. 
	Sound evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately. Ability to devise arguments using evidence to make mostly appropriate and valid judgements. 

	Excellent evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately and with some insight. Excellent ability to devise arguments using evidence and make appropriate and valid judgements. 
	Exceptional evaluation of the underlying concepts and principles based evidence. Outstanding interpretation of qualitative and quantitative data.
Exceptional ability to devise arguments using evidence and make wholly appropriate and valid judgements. 

	Practical skills
(Different approaches to solving problems in particular contexts.)

	Limited or no use of taught, basic methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
Very weak evidence of different approaches to problem-solving in particular contexts. 
	Rudimentary application of taught, basic methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.
Weak evidence of different approaches to problem-solving in particular contexts.


	An adequate awareness and mostly appropriate application of basic methods, materials, tools and/or techniques.
Basic appreciation of the context of the application. 
Can identify problems in particular contexts and propose basic alternative approaches or solutions though there may be errors. 


















	A good and appropriate application of basic methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. 
Good evidence of different approaches to problem-solving in particular contexts and proposes mostly appropriate solutions.
	A very good application of a range of basic methods, materials, tools and/or techniques.
Very good consideration of the context of the application. Very good evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions.
	The context of the application is well considered, and insightful.
Excellent evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions. 
	Exceptional levels of application and deployment skills in particular practical contexts. Outstanding identification of problems in particular contexts and formulation of wholly appropriate, thoughtful solutions / different approaches.

	Transferable skills for life and professional practice
(Communicate the results of their study/work accurately and reliably, and with structured and coherent arguments; the qualities needed for employment requiring the exercise of some personal responsibility within a structured and managed environment.)
	Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Failure to work effectively individual or as part of a group. Little or no evidence of the skills for employment requiring the exercise of some personal responsibility.


	Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Flawed approach to individual or group work, meeting only partial obligations to others. Limited evidence of the skills for employment requiring the exercise of some personal responsibility.
	Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence and/or accuracy in places. Can work as part of a group, meeting most obligations to others but perhaps with limited involvement in group activities.
Demonstrates the basic skills for employment requiring the exercise of some personal responsibility, with some areas of minor weakness.
	Mostly coherent, organised and accurate work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities.
Demonstrates the skills for employment requiring the exercise of some personal responsibility, with some areas of strength and some of minor weakness.
	Work is accurate, coherent, fluent, well-structured and organised. 
Can work effectively independently and/or as part of a team, with very good contribution to group activities. Demonstrates very good skills for employment requiring the exercise of some personal responsibility, with just occasional minor weakness.
	Work is coherent, very fluent and is presented professionally. Can work effectively independently and/or as part of a team, with an excellent contribution to group activities. Demonstrates excellent skills for employment requiring the exercise of some personal responsibility with an appetite for further development.

	Work is accurate, exceptionally coherent, very fluent and presented well. Can work effectively independently and/or as part of a team, with an exceptional contribution to group activities. Demonstrates exceptional skills for employment requiring the exercise of some personal responsibility with an appetite for further development.






First Order Response 
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