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Task 1 answer:
The Bourdon tube is a mechanical pressure measuring device that was created by Eugène Bourdon, a French engineer, in 1849. The device utilises the characteristics of a coiled tube that uncoils when pressure is applied to it. This uncoiling motion can be mechanically linked to a sector gear that moves an indicator needle, which provides us with the pressure reading according to the scale used. 

 (
When pressure is applied the Bourdon tube moving end “E” will want to straighten out (in this example – move up), thus pulling on the pivot which moves the sector gear and in turn the indicator needle
 in a clockwise motion
.
 The needle will return to zero (anticlockwise motion) when no pressure is applied.
)[image: Bourdon tube operating principle]

Figure 1 Available at:https://tameson.co.uk/pages/bourdon-tube-pressure-gauge

Components: Indicator needle (A), sector gear (B), bourdon tube’s stationary end (C), inlet pipe (D), bourdon tube moving end (E), pivot and pivot pin (F), and socket block (G).
According to Wika Instruments “Bourdon tube pressure gauges are used for the measurement of gauge pressures from 0.6 ... 7,000 bar (8.7 ... 101,526.4 psi). They are classified as mechanical pressure measuring instruments, and thus operate without any supply voltage”. 
In terms of measurement capabilities according to Thameson “The bourdon tube pressure gauge exhibits high sensitivity to pressure changes, ensuring high accuracy and precision in the reading, typically within 2% of full scale. This makes them ideal for use in applications with critical pressure measurements, such as in process control and real-time monitoring systems.”
Some of the potential drawbacks of the Bourdon tube include damage to the tube itself by exposing it to a greater pressure than it can withstand. This could then render the gauge useless. Although the device can provide accurate readings, they do not compare with the level of accuracy of a digital gauge.
Digital Pressure Gauges have distinct advantages over analogue gauges. Firstly, the accuracy is far greater, and easier to read because of the liquid crystal display. As this is an electronic device, they can be loaded with additional functions that a mechanical device cannot. These include: Data loggers and the ability to send the pressure readings to a distributed control system for process control. 
A strain Gauge according to (OMEGA, 2019) is “a sensor whose resistance varies with applied force; It converts force, pressure, tension, weight, etc., into a change in electrical resistance which can then be measured. When external forces are applied to a stationary object, stress and strain are the result. Stress is defined as the object's internal resisting forces, and strain is defined as the displacement and deformation that occur”. 
This is all achieved in the design of the sensor. According to (www.iqsdirectory.com, n.d.) “Strain gauges are made from long, thin pieces of metal conductor foil bonded to a flexible backing material called the carrier. Two electrical leads soldered to the resistant foil send current to the strain gauge and cause it to stretch or contract in proportion to changes in the surface being tested. Variations in the electrical resistance occur when there are changes in the dimensions of the tested surface”.
[image: Linear Strain Gauge]  [image: Tee Rosette Strain Gauge]   [image: Shear Strain Gauges]
Figure 2 Available at: https://www.bosch-motorsport.com/media/downloads/inductive_speed_sensor_is-c.pdf
Often, these sensors are glued to the surface of the object being measured in a way that allows it to move, twist, shear, expand, contract, distort etc, in the same way that the host object is.
According to (HBK World, n.d.) “Strain gauge transducers provide incredible accuracy, very high long-term stability and good bandwidth suitable for rapid measurements.”

Task 2a answer:
An inductive sensor is a commonly used instrument for measuring rotational speed/angular velocity. The sensor works by creating a magnetic field from an induction coil, which emanates from the face of the device, that interacts with a passing object – for instance the teeth of a moving cog. The fluctuation of the magnetic field generates a voltage, which is directly proportional to the periodic variation in the magnetic flux. The resulting sine wave can be analysed to determine the speed by measuring the interval between zero voltage transition points.
Because of the magnetic field, the sensor never touches the object being monitored and for this reason the inductive sensor is very durable. Inductive sensors also have very few parts and are therefore very cost effective. They do however have some limitations. They can only detect metal objects, and the sensing distance for non-ferrous metal objects is reduced.
See below a commercially available inductive sensor from Bosch
[image: ][image: ][image: ]

Figure 3 Available at: https://www.bosch-motorsport.com/media/downloads/inductive_speed_sensor_is-c.pdf
Task 2b answer:
Limit switches are a commonly used device for providing feedback on a valve’s status – be it open, or closed or in “travel”. The limit switch is actuated mechanically so when the valve reaches a fully open state the “open” switch is actuated and a circuit is either made or broken to give the feedback. Similarly, the “closed” switch is actuated when the valve reaches the fully closed position. From these two switches we can also determine when a valve is in transit because neither the open or closed switch will be actuated. If neither state is achieved after a predetermined period, it could suggest that either the limit switches have failed, and/or the valve has failed to full open or close.
This is all very well for valves that are either always open or always closed, but for control valves this is not the case. This would require a different measuring instrument that can provide real-time feedback of exactly where the valve is positioned. This could be achieved using a rotary position sensor.
There are two common methodologies used in the rotary position sensor – Contact and non-contact and they have different advantages and disadvantages. A contact rotary position sensor requires a mechanical linkage to the stem of the valve. The linkage commonly called a wiper or arm, travels along a resistive track and the resulting voltage readout changes in accordance with its position. This is known as a voltage divider.
[image: ]
Figure 4 Available at: https://www.windbooster.com.au/blog/our-blog/a-brief-history-of-fly-by-wire-throttle-systems/
This contact technology provides the best feedback for valve position because it is mechanically linked to the valve, however being a mechanical device, it is subject to wear and tear and potentially other obstructions that may cause errors. It also requires careful calibrating that may need to be repeated periodically.
Non-contact sensors also exist, and they exploit the properties of a magnetic fields in order to determine position feedback. They have distinct advantages over their electro-mechanical counterparts. According to (Controls, 2023) “Hall Effect Sensors operate without physical contact, therefore will not experience wear and tear over time. This non-contact nature eliminates concerns about friction-related issues often present with conventional mechanical switches. 
Industrial environments often involve factors like vibrations, extreme temperatures, and corrosive substances. Hall Effect Sensors, being solid-state devices, are inherently more robust and less susceptible to environmental challenges, ensuring consistent performance in harsh conditions”
Basic principle of operation:
Hall effect rotary-position sensors, according to (Fanning, 2014), “use a magnetically-biased, Hall effect integrated circuit (IC) that senses rotary movement of the actuator shaft over a set operating range. Rotation of the actuator shaft changes a magnet's position relative to the IC. The resulting flux density change is then converted to a linear output which can be used to provide feedback to either the operator or vehicle sub-system. Solid-state Hall effect technology provides non-contact operation. The internal section of the sensor uses a magnetic field, not a physical brush or wiper that is used in potentiometers.”





See below a commercially available inductive sensor from Piher Sensing Systems.
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Figure 5 Available at: https://www.farnell.com/datasheets/3704990.pdf











Task 3a answer:
Formula used for calculation: Rt = R0(1 + αt) where Rt = the resistance at a given temperature. R0 is the resistance at 0°C (100Ω). α is the temperature coefficient of resistance (3.85 x10-3 /°C). Finally, ‘t’ is the given temperature.
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 0) = 100Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 5) = 101.925Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 10) = 103.85Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 15) = 105.775Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 20) = 107.7Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 25) = 109.625Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 30) = 111.55Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 35) = 113.475Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 40) = 115.4Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 45) = 117.325Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 50) = 119.25Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 55) = 121.175Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 60) = 123.1Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 65) = 125.025Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 70) = 126.95Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 75) = 128.875Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 80) = 130.8Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 85) = 132.725Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 90) = 134.65Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 95) = 136.575Ω
Rt = R0(1 + αt) = 100 x (1+3.85x10-3 x 100) = 138.5Ω                           



Task 3b answer:
Calculation to be used: Vo =  Where Vo=Voltage output. Vs = voltage source. Rt = The resistance at a given temperature (from previous question). Finally, ‘R’ is the resistance of the resistor wired in series.
For example, at 25°C: Vo =   = 3.54V
See table 1 on the next page for all the results of all subsequent calculations.

	Temperature (°C)
	Rt (Ω)
	Voltage (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


   Table 1




Task 3c answer:
The formula for calculating the sensitivity =   

For example at temperature 0°C the Sensitivity =  = 0.333
I will now apply this formula to the rest of results from 0°C through to 100°C and provide an updated table with an additional column for sensitivity. See table 2 on next page.
	Temperature (°C)
	Rt (Ω)
	Voltage (V)
	Sensitivity

	0
	100
	3.33
	0.333

	5
	101.925
	3.38
	0.338

	10
	103.85
	3.42
	0.342

	15
	105.775
	3.46
	0.346

	20
	107.7
	3.50
	0.350

	25
	109.625
	3.54
	0.354

	30
	111.55
	3.58
	0.358

	35
	113.475
	3.62
	0.362

	40
	115.4
	3.66
	0.366

	45
	117.325
	3.70
	0.370

	50
	119.25
	3.74
	0.374

	55
	121.175
	3.77
	0.377

	60
	123.1
	3.81
	0.381

	65
	125.025
	3.85
	0.385

	70
	126.95
	3.88
	0.388

	75
	128.875
	3.92
	0.392

	80
	130.8
	3.95
	0.395

	85
	132.725
	3.99
	0.399

	90
	134.65
	4.02
	0.402

	95
	136.575
	4.06
	0.406

	100
	138.5
	4.09
	0.409


    Table 2




Task 3d answer:
In order to plot the output response graph we must first calculate the values using the following formula:  Where  is the time in 1ms increments divided by the time constant of 5ms. For example: .
	Time (mS)
	Vo (V)
	y(t) (℃)

	0
	0.00
	0.00

	1
	1.81
	9.06

	2
	3.30
	16.48

	3
	4.51
	22.56

	4
	5.51
	27.53

	5
	6.32
	31.61

	6
	6.99
	34.94

	7
	7.53
	37.67

	8
	7.98
	39.91

	9
	8.35
	41.74

	10
	8.65
	43.23

	11
	8.89
	44.46

	12
	9.09
	45.46

	13
	9.26
	46.29

	14
	9.39
	46.96

	15
	9.50
	47.51

	16
	9.59
	47.96

	17
	9.67
	48.33

	18
	9.73
	48.63

	19
	9.78
	48.88

	20
	9.82
	49.08

	21
	9.85
	49.25

	22
	9.88
	49.39

	23
	9.90
	49.50

	24
	9.92
	49.59

	25
	9.93
	49.66

	26
	9.94
	49.72

	27
	9.95
	49.77

	28
	9.96
	49.82

	29
	9.97
	49.85

	30
	9.98
	49.88

	31
	9.98
	49.90

	32
	9.98
	49.92

	33
	9.99
	49.93

	34
	9.99
	49.94

	35
	9.99
	49.95

	36
	9.99
	49.96

	37
	9.99
	49.97

	38
	9.99
	49.97

	39
	10.00
	49.98

	40
	10.00
	49.98

	41
	10.00
	49.99

	42
	10.00
	49.99

	43
	10.00
	49.99

	44
	10.00
	49.99

	45
	10.00
	49.99

	46
	10.00
	49.99

	47
	10.00
	50.00


 Table 3
The table and graph show that the steady state was achieved after 47 miliseconds.
[image: ]
Graph 1











Task 4 answer:
A chart recorder is an instrument used to interpret data that is received from a given process. It is an electromechanical device that originally stored the information on paper media, by printing the data onto it using pens, or a thermal stylus and heat sensitive paper, or even a typewriter effect with inked ribbon and hammer operated symbols/graphics. 
 (
An electric or mechanical motor rotates the paper at a set timescale. The mechanical armature records information on the paper
 using a pen or stylus
. All of this is enclosed in a secure box so that nothing can interrupt the recording.
 A glass window provides a view of the data. Once finished the paper chart can be removed and stored, and replaced with a fresh chart. 
)[image: ]
 (
This temperature recorder is just a bit bigger than a marker pen. It is battery operated, has an LCD screen and a detachable thermometer.
)
Figure 6 Available at:    https://www.accucold.com/datarecordingcomparison#:~:text=With%20a%20smaller%20size%2C%20superior,recording%20devices%20than%20chart%20recorders.

[image: ]


 Figure 7 Available at: https://www.accucold.com/datarecordingcomparison#:~:text=With%20a%20smaller%20size%2C%20superior,recording%20devices%20than%20chart%20recorders.
Chart recorders could be used to record temperatures, pressures, humidity, process and electrical signals.
Many of us may not have seen chart recorders in person, but certainly would have seen them in operation on TV – for instance a seismograph (used for measuring the size of an earthquake) is a type of chart recorder. An ECG (electrocardiogram) machine would also be common place at a doctor’s surgery or a hospital.

Paper-based chart recorders were common place before the digital age. In comparison to their predecessors, data loggers are significantly smaller, and more portable. This is because the components used in chart recorders are a lot larger than that of data loggers, given that the latest technology utilises electronic components instead of electro-mechanical ones.
Data loggers have many advantages over a chart recorder. They include:
More precision (accuracy) – The scale used on the chart recorder paper, the thickness of the pens, or stylus used, the size of the paper itself, all inhibit the accuracy of the data stored. Data loggers by comparison are extremely accurate and almost have no limitations. For example, the frequency of recording can be increased or decreased.
Flexibility: Data loggers allow data to be shared over the Internet, and between software packages in an instant. The data can be trended, represented in tables, graphs, charts with just but a few clicks on a mouse.
Archiving and accessibility – Whilst chart recorder information can be stored like any other paper document, accessing 1 chart out of thousands could be a timely exercise. Retrieving electronic data can almost be instantaneous. Paper copies or physical media can also be damaged by water, fire etc, and whilst this could be true for data also, it is very easy to make multiple copies stored across different platforms. This makes the data almost indestructible.
Data loggers do have some disadvantages, the most obvious one being cost. With so much modern technology encompassed in such small housing – you pay a premium. Some data loggers may only be paired with small amounts of memory, meaning data would need to be downloaded on a regular basis, or fear being overwritten.





Task 5a answer:
The 4-20mA current loop is, by en-large, the industry standard for signal transmissions. It generally uses less wiring and connections than other signals, which greatly reduces installation costs. It is also a good option for long distances, as the current signal does not degrade over longer cable runs like voltage does.
Also, because this current signal operates between 4mA and 20mA, it is easy to detect a fault in the system because 4mA is equal to zero. Had 0 to 20mA been used, then it would be impossible to distinguish between a genuine 0 value/reading, and a fault in the system producing a 0 value.
Task 5b answer:
Conversion: As this term suggests, this process involves converting the original measurement signal into something else. For example this could be changing an analogue signal to a digital or converting current to voltage.
Amplification: Increasing the strength of a signal is important so that it can be transmitted long distances. An example of this would be communication systems i.e. radio.
It is also possible that some systems may only be capable of translating or understanding a certain scale – i.e. a signal in millivolts amplified into volts.
Elimination: This refers to protecting the integrity of a signal by way of eliminating other corrupting signals or noise. This is obviously important otherwise there is a danger of reading incorrect information.
Manipulation:  Converting millivolts to volts, as mentioned earlier under amplification, is an example of manipulating a signal. Whenever you are manipulating something, you are changing something from its original status into a new one, to suit a process or a requirement.
Protection: - This concept is vital for protecting equipment and users from damage/harm. Large spikes in current or voltage can, in the right circumstances, cause explosions if equipment is located in a hazardous area. A method of combating this is to limit to amount of power that can be transferred to the device (particularly during a malfunction event), and this can be achieved by galvanic isolation.

Task 6a Answer:
An open loop control system is one that involves no feedback, so in other words, it is like a one way system – A process goes in, and a process comes out. They may also be known as non-feedback systems. A good example of this type of system is your TV remote control. You push the power on button, and the TV turns on. Another example is a hand drier. You put your hands under the drier, and it turns on.
The main advantages of an open loop control system are that they are very simple to use and design. They generally require very little maintenance, and once installed are usually very stable, and produce the same results over and over again.
Task 6b answer:
 (
COMPARISON
)In this simple closed loop diagram below, an input parameter is received and this is sent to the controller. The controller initiates a signal that is sent to the process and an output is achieved. As the output is taking place, a sensing element is monitoring the process and providing feedback which is compared against the original input parameter. 
 (
INPUT
) (
OUTPUT
) (
PROCESS
) (
CONTROLLER
)   


 (
FEEDBACK
) 
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	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
	15

	
	
	

	2. Knowledge and Understanding Skills

	
	

	
Exceptional, detailed knowledge and understanding of the basic underlying concepts and principles
	40
	35

	
	
	

	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

	
	

	
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.
	20
	17

	
	
	

	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)
	83%

	
	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.
	An advanced application of a range of taught, basic methods, materials, tools and/or techniques.
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.
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