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[bookmark: _Toc167799397]Introduction

For this assignment I have been given the task to create a carpark system that will manage the amount of cars within a carpark. For this I have created an Arduino and this will control all of the different functions within the task brief that needs to be included. For example there needs to be a maximum value between the range of 10 and 255 car spaces available. I have decided to use the Arduino because they are simple to create and they are easily manipulated to how you would like to code specifically. Allowing you to specifically put in information that you require. Within this assignment the Arduino will also need to be coded, so I will be writing a code for the Arduino to then function as needed and I can input data to suit the needs.

[bookmark: _Toc167799398]Blink Test

Blink Test : 
The arduino blink test is used to test the functionality of the arduino itself. It is connected into the computer using a USB connector. It works by illuminating the red LED light and then this proves its functionality. The blink test is a pre written code within the arduino programme. 
	Firstly you would need to locate the code. This is done by going through different drop down options such as; Files, Examples, Basics (01) and then click blink. This will then display the programme onto the screen ready for uploading. Before you upload the programme you need to link the arduino to the computer. This is done by going to the tools tab, then go onto port and you will need to find out which port the USB is plugged into and then select the correct port for example Port 4. Then select tools again, go to the board tab, then tools again and then the board (Arduino). 	
	Lastly the coding would need to be uploaded. Normally you would need to compile the coding to see If there are any mistakes that would make the code not work. However due to it being a pre assembled code then this would not need to be done in this case. To upload the code there is an upload button at the top of the screen and then it will put the code onto the arduino that is connected in.
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[bookmark: _Toc167799399]Build of the Arduino

Firstly before I built the Arduino I created a list of the materials that I would be using within the Arduino build, this included a key and also photos of all of the and number of each item. This can be shown in the photo down below.
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For the first step to creating the Arduino, I located the corresponding resistors that were required for the pins on the Arduino. Then I bent the legs of the resistors at 90 degrees and secured them into the pin holes that are located on the board circled below. I then soldered the pins in place which will then create the circuit.
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For step 2 I located the ‘crystal’ from the key that I made and also located the placement on the Arduino. This was in the middle of the board and I used the leg bending tip that was shown to me to keep the crystal flush with the board. This technique also helps with holding the crystal in place so that it allows for an easy solder due to it not moving and not needing to hold it in place.
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The next step was to locate the microcontroller and the DIL socket. This chip socket is not polarity sensitive, however there is a noticeable notch in one end of the socket. This helps to aid the placement of the microcontroller and this microcontroller is then polarity sensitive. The DIL and PCB and microcontroller all have the same little notch helping to make the location of placement easier. The pins were then soldered into place.
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Next I found and soldered in the 1N4007 Diode into place as circled down below. This diode is the first polarity sensitive item that was added to the board. This must be placed the correct way due to the polarity as it will only work one way as a diode will only allow for the current from the anode to the cathode. We are able to identify the cathode with the silver band. The PCB therefore has a mark to also corresponding mark to match up. 
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Next I located the ceramic capacitors that were given to me within the Arduino set. These are 0.1uF capacitors and 22pF capacitors, they have distinguish markings on them to determine which is which. The 0.1uF capacitors are marked with 104 and the 22pF capacitors are marked with number 22. 

Marked below are the 0.1uF capacitors that I placed and soldered into place.
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The below image is circled to where to 22pF capacitors are fitted and soldered into place.
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I then located the 7805 voltage regulator. This works in a similar way to the diode as it needs to be placed the correct way round. Below the image shows that the component was laid flat against the board and this offers a smaller profile overall. To get it in this state I used some pliers to bend the legs at a 90 degree angle and this also helped with fitting and soldering the pins into place.
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Next I decided to fix the tactile switch. This was done put putting the switch into the located area that is circled down below. The switch is not polarity sensitive meaning that I wast required to fit it a specific way. There is a small kink within the legs of the switch, this allowed for an easy connection to the board and secures in in place when soldering. 


[image: An orange circuit board

Description automatically generated]














The next component I soldered in was the 7133 regulator. This component is inserted into the PCB at the circled location below and like other components this is polarity sensitive, so needs to be inserted in the correct way for it to work as intended. There is a marking on the PCB which matches the component to allow for this to be an easy way to locate. The flat face on the regulator is designed to be facing away from the orange pip logo on the board and this is how you will know that the polarity will there be correct.
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Circled below Is the PTC and this is the resettable fuse for the Arduino. This component isn’t required to be placed in a specific way due to it not being polarity sensitive and this allowed for a quick and easy placement into the PCB and solder into place.
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The capacitors were next to be soldered in. These were rated at 47uF and are both polarity sensitive so I needed to make sure that I got them the right way around in the board. To help aid with the placement there is a definitive mark on the capacitor which shows the orientation that it should be placed. The first indicator is that the positive leg of the capacitor is longer than the negative leg, helping you determine this way. Also there is a silver line on the body of the capacitor which shows the negative. On the PCB there is a + sign and I was then able to match the positive leg up with this using my knowledge. 
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Below are the two I/O sockets. These are made up of a 2x6 way and a 2x8 way sockets. The socket with the 8 way pins are placed within the DIGITAL and also PWM slots, this shown at the top of the image below the 6 way pin was then located at the bottom of the Arduino. These pins are put in the POWER and the ANALOG IN slots. 
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Next the ICSP 6 pin header is next to be placed onto the board. This is located on the right hand side in the middle of the board. The pins on this are 2 different lengths, however due to the device not being polarity sensitive the way this is soldered in is essential for access to devices being connected. The shorter pins should be the ones being soldered with the longer ones sticking up accessible from the top.
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Next I placed the green and red LEDs in the board as shown below. These LEDs are polar sensitive, so I used the same method as earlier with the length of legs determining the correct way. I used the longer leg to determine that this is the positive leg, this was then placed in the hole on the board that there was a + by. Although the LEDs are polarity sensitive, it doesn’t matter which colour LED is soldered in to either side, so I could have for example put the red on the left and the green on the right hand side. 
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The USB-B connector was the next part connected to the board. There are two larger pins on the connector these are good for helping hold the device in place when soldering into the pin and also gives strength to when removing and inserting the USB cable.
 Also when doing this I also located and placed the 2.1mm DC socket onto the board as shown below highlighted in red. This will allow me to insert a power cable into the Arduino to run the system.
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The final part of this Arduino was to insert the ATmega328 microcontroller within the chip socket that I soldered in earlier. The controller is polarity sensitive and to determine if it is in the right way or not there is a small notch at one end of the controller to match up with the notch on the chip socket already in place. Whilst doing this I needed to be careful when putting it in due to not wanting to bend any of the pins as this would damage the microcontroller therefore not having a working component in the. 
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[bookmark: _Toc167799400]Build of Materials

	Part (Component)
	Identification (Value)
	 Function

	Arduino/Orange PIP
	Rapid Electronics: 75-1201
	MicroController- controls and sets all inputs/outputs and timings and executes code for the defined functionallity

	Operator Terminal
	Printed circuit board (GCS manufactured)
	Interfaces the operator terminal with the Arduino 

	Light Emitting Diodes (LED)
	Red/Green 
	Indicates entry and full

	LED Wiring Loom 
	Colour coded wires from GCS stock or Ultimate starter kit
	To interface microcontroller 

	Power Source 
	Potentially Battery or Standalone PSU
	To provide power when not connected to a PC

	Stepper Motor
	Ultimate starter Kit: MS32
	To activate Barrier movement 

	Liquid Crystal Display (LCD)
	Ultimate starter Kit: MS32
	To display messages for the car park functionality

	Push Button for entry
	Ultimate starter Kit: MS32
	Push to make (temporarily pull pin low on Arduino) will allow the stepper motor to raise the barrier

	Push Button for Loom
	Colour coded wires from GCS stock or Ultimate starter Kit: MS32
	Interconnections to the Arduino. Colour coded to help with the construction and reduce potential confusion

	Sensor 1 Entry Infra-red beam break sensor
	Ultimate starter Kit: MS32
	This will be an infra red source and detector. Opto electronics reduces the need for a physical contact to operate. However you could need to introduce an filter to prevent random triggering of the sensor. This is detected by the code and the program would then operate with messages like car count etc.


	Sensor 2 Exit Infra-Red beam break sensor
	Ultimate starter Kit: MS32
	This will be an infra red source and detector. Opto electronics reduces the need for a physical contact to operate. However you could need to introduce an filter to prevent random triggering of the sensor. This is detected by the code and the program would then operate with messages like car count etc.

	Licence plate recognition camera
	Ultimate starter Kit: MS32
	This will have to be positioned to focus on the plate, for our functionality test we could create a bespoke license plate that the Arduino could either recognise as an analogue reading and then convert to a digital code using ADC on the Arduino. It may also be possible to use an RFID indicator to identify vehicles. This is dependant on budget and the complexity of the code deployed.

	Board to mount on the equipment and sensors
	B and Q
	

	3D Printing mateiral
	 GCS
	To manufacture enclosures and any extra design requirements










[bookmark: _Toc167799401]Carpark Coding

#include <Stepper.h>

const int button = 2;
const int sensor1 = A0; // Sensor for counting the number of cars entering
const int sensor2 = A1; // Sensor for counting the number of cars leaving
const int green = 5; // declaring pin 5 green LED
const int red = 6; // declaring pin 6 red LED
const int FULL_SIGN = 7; // declaring pin 7 FULL SIGN (Blue LED)
int redOn = HIGH;
int greenOn = LOW;
int blueOn = LOW;
int change;
const int stepsPerRevolution = 512; // This is the number of steps per revolution for the motor used
int barrier;
unsigned int fullpark = 10; // maximum amount of cars available in the carpark
int cars = 0; // number of cars held in carpark at any given time
int z = 0;
int x = 0;

int outsense = 0;
int storedsensor2 = 1;

Stepper myStepper(stepsPerRevolution, 8, 10, 9, 11); // starts the stepper library on the pins 8 through until 11


void setup() {
Serial.begin(9600); // initialized the serial monitor
pinMode(button, INPUT); // Telling the button to be an input when presed
pinMode(red, OUTPUT); // telling the red LED to be an output
digitalWrite(red, redOn); 
digitalRead(red);
pinMode(green, OUTPUT); // Telling the green LED to be an output
pinMode(FULL_SIGN, OUTPUT); // Telling the Blue LED to be an output
myStepper.setSpeed(60);

}

void loop() {

  if (cars < fullpark)
  {
    if(digitalRead(button)==1)
    {
     myStepper.step(stepsPerRevolution);
     digitalWrite(red, LOW); //turning red LED off when button is pressed
     digitalWrite(green, HIGH); //turning green LED on when button is pressed
    
     do {
      delay(1000); //need to wait for sensor 
      x = analogRead(sensor1); // checking sensor to see if car has moved
      
      }
      while (x < 900); // holds the barrier up when the sensor reading is less than 900 and then moves again when
  
      delay(1000);
   
      myStepper.step(-stepsPerRevolution);
      digitalWrite(green, LOW); //turns off green light telling no longer safe to enter carpark
      digitalWrite(red, HIGH); // turns on Red LED light
      cars ++; //will add 1 car every time sensor is made
      Serial.println(cars);
      delay(1000); // delay of one second
      
     }    
   }
{
  outsense = analogRead(sensor2);
  

  if(outsense <= 900 && cars >=1)
  {
     cars --;
     Serial.println(cars);
    
     digitalWrite(FULL_SIGN, LOW);
    
  }
  }
  {
    if (cars == fullpark){
      delay(300);
      digitalWrite(FULL_SIGN, HIGH); //BLUE led to show carpark is full
      digitalWrite(red, HIGH);
      delay(2000);
      
      delay(300);}
  }
}



[bookmark: _Toc167799402]LDR TEST

The LDR test I used below was to find out the readings for my sensors. I done this by uploading the code below for each sensor (A0 and A1) to see the sensitivity in the room so that it would read when a car passes over. I then looked at the value given on the screen and then this was inputted into my main code to allow it to work. 

int ldr;
void setup() {
  // put your setup code here, to run once:
  pinMode(A0, INPUT);
  Serial.begin(9600);

}

void loop() {
  // put your main code here, to run repeatedly:
  ldr = analogRead(A0);
  Serial.println(ldr);
  delay(300);
}



















[bookmark: _Toc167799403]Build of  Carpark

The photo below shows the routing I have done for the cables to save cables being run above the carpark.
[image: C:\Users\Whi15823148\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\925499CC.tmp]
The photo below shows the layout of the carpark at its empty state and how the Arduino and breadboard are separated from the carpark itself.
[image: C:\Users\Whi15823148\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\F9D83DBA.tmp]
The photo below shows the carpark at its full state and the Blue LED(Full) is illuminated showing this.
[image: C:\Users\Whi15823148\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\DCB8FDD8.tmp]


[bookmark: _Toc167799404]Conclusion


To conclude this assignment, If I was to do this again then I would do some things slightly differently. For example, with my button I would move the button into a more accessible area on the project. Also within the brief it is stated that the LDR sensors to be connected into logic inputs for pin 3 and 4, however in this assignment I have connected them into the analogue inputs due to the LDRs provided are analogue and not digital. Within the ultimate starter kit we were provided with a screen, however I did not use this because I was not very familiar with the coding then I was unable to get it to work fully so if I was to do this again then I would spend more time figuring out how to get this to work.








































	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: 

It is important that you demonstrate you have read and researched relevant literature. In this assignment you may wish to include reference to relevant manufacturer syntax examples. You should also include reference to any third party code snippets that you have reproduced in your design.

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: 

In this assignment you are expected to apply your knowledge of programming. In particular you should demonstrate an understanding of structured programming. Provision of clear algorithm descriptions will provide a good indication of your knowledge.

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: 

Justify your program design approach. Demonstrate a clear strategy for achieving efficient, resilient code. Indicate any strengths or weaknesses of your designs.



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. 
 
Practical skills further breakdown of tasks:

· Identify and build an Arduino Microcontroller (Orange PIP) Capture images of the build process
· Prove functionality of the Arduino (Orange PIP using the standard blink test) Provide a written description of the test
· Using the Freenove component kit identify the components needed to build the project task(Create a bill of materials BOM for the project)
· Investigate the code needed to provide full functionality in line with the brief.
· Using the Arduino IDE programme the Orange PIP to undertake the tasks in the brief.


Guidance specific to this assessment: 

You will demonstrate an ability to produce and test software code that fulfils the design brief.

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: 

Ensure your report is clearly laid out with sections including:- 

· A title page
· Table of contents
· Introduction
· Analysis
· Discussion / Evaluation
· Conclusion
· References


Ensure diagrams are drawn using industry standard symbols and formats.

Word count: The recommended maximum word count is 3000 words.





	
     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.
Whi15823148	
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	





	
	

	
	10
	

	2. Knowledge and Understanding Skills

	
	

	





	
	

	
	20
	

	3. Cognitive and Intellectual Skills

	
	

	





	
	

	
	20
	

	4. Practical Application Skills

	
	

	





	
	

	
	40
	

	5. Transferable Skills for Life and Professional Practice

	
	

	



	
	

	
	10
	



	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)
	%

	
	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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