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SUBMISSION DETAILS/ MANYLION CYFLWYNO:

· Make sure that Your Name , Your Student P Number, Your Module Title, Assignment Title and Your Module Lecturer’s Name are clearly shown on the front page of your assignment

· All assignments must be submitted electronically to Turnitin unless indicated by the module lecturer here: 

· Please submit the report via Turitin

· Please submit the code via Moodle (but not though turnitin). 

· If a paper submission is required then it will be indicated here: ………………….

You will then be required tosubmit the assignment parts in a suitable report folder– not in poly-pockets to the library.

· This form (ALL PAGES) MUST be printed out, signed and submitted to the libraryseparately from your electronic assignment submission.  For paper submissions it must be attached to the front of the assignment and then submitted to the library.

· Assignments will not be accepted without this form as it is a requirement that you sign the disclosure regarding the referencing convention.

· DO NOT put this form into Turnitin or it will match many similarities with other students’ submissions.
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	BACHELORS DEGREEASSIGNMENT SPECIFICATION (SOAC)


	Student name:
	     
	Student P number:
	

	Programme:
	BSc Software Engineering   [    ]             HND Software Engineering   [    ]

	Lecturer:
	Dr. Glenn L. Jenkins
	Internal Verifier:
	Michael Dacey

	Assignment Title:
	TCP/IP Client Server Implementation and Evaluation

	Hand Out Date:
	6-10-2015
	Submission deadline:
	     18-1-2016

	
	

	

	

	

	Referencing:
	In the main body of your submission you must give credit to authors on whose research your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have read or quoted in order to complete this assignment (e.g. for books: surname of author and initials,  year of publication,title of book, edition, publisher: place of publication).

	Disclosure: 

	I declare that this assignment is all my own work and that I have acknowledged all materials used from the published or unpublished works of other people. All references have been duly cited.

	Student’s Signature:

	Assignments will not be accepted without a signature here
	
Date:
	

	Late submission will result in a late penalty mark, as follows: 
Up to four weeks late, maximum mark of 40% for first attempts and 0% for resubmissions. 

(Academic Quality Handbook 2015/16 7.5 (5))


	Learning Outcomes tested

(from module syllabus)
	

	1. Demonstrate a good understanding of the principles and concepts of system software and the design and architecture of multi-user applications



	2. Select and deploy system software concepts in the implementation of multi-user/networked applications



	3. Evaluate the architecture, infrastructure provided by the system software and the software principles, concepts and techniques used in application development.



	TASK DESCRIPTION


Your task is to develop a TCP based multi-threaded chat server based on a design and partial implementation provided.  This consists of a client which provides an interface allowing the user to connect and disconnect from a server which manages a list of logged in users.  The client also allows the user to send messages these are received by the server which sends them to all clients who add them to their chat windows. 

A suggested design along with some skeleton code is provided including the complete user interface.  Students may use this as a basis for their implementation or simply to guide their own design.  Please note that some of the classes have been built during tutorials and should have already been completed during laboratory sessions.     

Your task is to develop a TCP based multi-threaded chat server and client based on a design and partial implementation provided.

The Client  
The client provides a user interface in Qt and is provided.  This edit boxes for server information (IP address and port) user information (nickname) and buttons to join and leave the server and to send messages.  A large text area is used to display messages from the server.   The code for the messages (including their serialisation is provided,) and the client already sends these. 

The client is involved in the following scenarios:

1. User Joins Server
The user enters an ip address, a port number and a nickname and presses the join button.  This sends a join message containing the relevant information to the server which responds with a confirmation message. If the message is positive then the port, ip, and nickname fields are disabled along with the join button and a flag set to start the update timer.  If negative the nickname field is used to report an error message (this would be better displayed in the chat messages window). 

2. User Leaves Server
The user (who has previously logged in) presses the Leave button. The client connects to the server and sends a encoded leave message (which includes the users nickname). The server responds with a confirm message, then the port, ip and nickname fields are re-activated.  

3. User Sends a Message
A user who is logged in enters a message in the message edit box and presses send.  A chat message is created, encoded and sent over a newly created connection to the server.  The server responds with a confirm message. 

4. Client Update
A timer is placed on the form (QTimer) and generates signals at a set interval which are connected to a slot.  The slot connects to the server and sends an update request containing the index of the last message in the message list. The server responds with a message containing any messages with a higher message number than that given by the client.  

The message number is actually the number of messages the client has displayed and is initially set at zero.  The server will use this to generate a message containing an array of chat messages from the vector on the server.  This message is decoded and the individual messages appended to the chat edit box.  Initially the client sends zero and the server sends all the messages (from zero to the size of the list), if client has just posted a message and sends the number of the last message on the severs list an empty update message is sent.  

Client Window Screen Shot
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The Server
The server is involved in the following scenarios;

1. Listens for Messages
Server is launched and moves in to a listening state, when a new connection is received it creates a new thread which handles the client.  This thread uses the Message class to partially decode the message and identify the type.  Based on the message type a function is called which processes the message (still encoded as character array) and returns (by pointer) an encoded response (again as a character array) to be sent back to the client.  

2. Receive Join Message
When a Join message is received (handled by the client handling thread and passed to the appropriate function) it is decoded and the nickname checked against the nickname list and an appropriate conformation message dependent on whether the requested name is unique, if unique it is added to the list. 

3. Receive Leave Message
When a Leave message is received (handled by the client handling thread and passed to the appropriate function) it is decoded and the nickname checked against the nickname list.  If the name is found then it is removed and an appropriate message sent. 

4. Receive a Chat Message
When a Leave message is received (handled by the client handling thread and passed to the appropriate function) it is decoded and the nickname checked against the nickname list.  If the name is found then the decoded message is added to the servers list of messages the messages position in the list is used as its sequence number. 

5. Receive an Update Request
When an Update Request is received (handled by the client handling thread and passed to the appropriate function) it is decoded and the last message number (the last message the client displayed) obtained. This is used to generate a Update message which contains all of the messages posted to the chat sever since the last update. 

Skeleton Code
The Skeleton code (for incomplete classes,) and the UI files and classes associated with the QT window are provided on Moodel and via a read only shared git repository on the school Linux server (torvalds).  Details on creating a student copy of the git repository can be found at the back of this coursework. 

Class Diagram
The Message class and its children are provided complete, the Connection and ServerConn classes are based on those developed as part of the in class exercises.  The skeleton provided for these includes an additional method to encode and decode an integer indicating the size of the message object to follow from the socket. 
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Report
Prepare a report in which you identify and evaluate the system and application software programming interfaces and techniques you have used in the creation of the client and server above (e.g. Sockets, pthread etc.). Theses should be evaluated in terms of the functionality they provide, their complexity and their suitability for the development of the above system. Alternatives should be considered and discussed where possible.  
	GUIDANCE FOR Students IN THE COMPLETION OF TASKS


Research-informed Literature (15%)
Marks will be awarded for;

· Any referenced research undertaken as part of the development (e.g. if you have used any web pages or books in creating parts of the code). – 5%

· Correct use of references in the report – 10%
Knowledge and Understanding of Subject (20%)
Marks will be awarded demonstrating an understanding of;

· Sockets in the development of client/server TCP/IP connection - 10%

· Threads (pthreads or otherwise) and their synchronisation - 10%

Note: Marks may be awarded here for demonstrating an understanding of the concepts, even if the implementation contains bugs/errors. 

Analysis (0%)

N/A
Practical Application and Deployment (55%)
Marks will be awarded for the correct use of;

· Sockets in the development of a client server application – 20%

· Threads/Processes in the development of a multi-client TCP/IP server – 20%

· Synchronisation of the above – 15%
Note: All student will be expected to demonstrate their client/server and discuss the code!

Skills for Professional Practice (10%)
Students will be expected to structure their report in an appropriate manner -5% 

Marks will also be awarded for the presentation of code (indentation, variable naming etc.)  – 5%

SUBMISSION INSTRUCTIONS:

The student should submit the following:

1. A signed, copy of the assignment brief to the library. 

2. An electronic copy of the report via turn-it in.

3. An electronic copy of their application via Moodle.

	                 marking criteria and Student FEEDBACK


This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks available for each criterion 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.

	Common Assessment Criteria Applied
	Marks available
	Marks 

awarded

	1. Research-informed Literature
Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions.
	
	

	
	40
	

	
	
	

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	
	

	
	30
	

	
	
	

	3. Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	
	

	
	20
	

	
	
	

	4. Practical Application and Deployment
Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
	
	

	
	0
	

	
	
	

	5. Skills for Professional Practice
Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation.
	
	

	
	10
	

	
	
	


	Assignment 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 four weeks late
	
	

	
	First Attempt?
	
	

	MASTERS COMMON ASSESSMENT AND MARKING CRITERIA


	
	FAIL
	FAIL
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	FAIL 0-39%
	FAIL 40-49%*
	PASS 50-59%
	PASS 60-69%
	MERIT 70-79%
	DIST’ION 80-89%
	DIST’ION 90-100%

	1. Research-informed Literature 
Extent of research and/or own reading,  selection of credible sources, application of appropriate referencing conventions 

	Little or no evidence of reading.

Views and findings unsupported and non-authoritative.

Referencing conventions largely ignored.
	Poor evidence of reading and/or of reliance on inappropriate sources, and/or indiscriminate use of sources.

Referencing conventions used inconsistently.
	References to a limited range of mostly relevant sources. Some omissions and minor errors.

Referencing conventions evident though not always applied consistently.


	Inclusion of a range of research-informed literature, including sources retrieved independently. Referencing conventions mostly consistently applied.


	Inclusion of a wide range of research-informed literature, including sources retrieved independently.

Selection of relevant and credible sources.  Very good use of referencing conventions, consistently applied.
	A comprehensive range of research informed literature embedded in the work. Excellent selection of relevant and credible sources. High-level referencing skills, consistently applied.


	Outstanding knowledge of research-informed literature embedded in the work. Outstanding selection of relevant and credible sources. High-level referencing skills consistently and professionally applied

	2. Knowledge and Understanding of Subject
Extent of systematic knowledge, understanding and critical awareness of concepts and underlying principles associated with the discipline.
	Major gaps in knowledge and understanding of material at this level. Substantial inaccuracies.
	Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
	Evidence of knowledge and understanding of current and relevant concepts and underlying principles but with some gaps or errors. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established and contemporary views. 
	Excellent mastery of a complex and specialised area of knowledge and skills, with an excellent critical awareness of current problems and/or new insights at the forefront of the field. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Exceptional mastery of a complex and specialised area of knowledge and skills, with an exceptional critical awareness of current problems and/or new insights at the forefront of the field.A critical awareness of the ambiguities and limitations of knowledge.

	3.  Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	Unsubstantiated generalisations, made without use of any credible evidence. Lack of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse, synthesise or evaluate.
	Some evidence of analytical intellectual skills, but for the most part descriptive. Ideas/findings sometimes illogical and contradictory. Generalised statements made with scant evidence. Conclusions lack relevance.
	Evidence of some logical, critical thinking and some attempts to synthesise, albeit with some weaknesses.

Some evidence to support findings/ views, but evidence not consistently interpreted.

Some relevant conclusions and recommendations, where relevant.
	Evidence of logical, analytical, critical thinking and synthesis. Can analyse new and/or complex data and situations without guidance.

An emerging awareness of different stances and ability to use evidence to support the argument.

Valid conclusions and recommendations, where relevant
	Evaluates methodologies, current research and ideas critically and, where appropriate, proposes new hypotheses/ideas. Evaluates and synthesises complex issues both systematically and creatively.  Makes sound judgements and proposes convincing arguments in the absence of complete data.  Sound, convincing conclusions / recommendations.
	Excellent critical evaluation of methodologies, current research and ideas and, where appropriate, proposes new hypotheses/ ideas.  Evaluates and synthesises complex issues systematically and creatively.  Makes excellent judgements and proposes convincing arguments in the absence of complete data.  Strong, persuasive, conclusions, justifiable recommendations. Work is of conference publishable quality.
	Exceptional critical evaluation of methodologies, current research and ideas and, where appropriate, proposes new hypotheses/ ideas.  Evaluates and synthesises complex issues at a high level of mastery.  Makes outstanding judgements and proposes highly convincing arguments in the absence of complete data.  Highly persuasive conclusions. Work is of journal publishable quality.

	4. Practical Application and Deployment
Effective deployment of appropriate methods, materials, tools and techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or contexts; formulation of innovative, original and creative solutions to solve problems. 
	Limited or no use of methods, materials, tools and/or techniques.

Little or no appreciation of the context of the application.


	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.


	A satisfactory awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.

Some appreciation of the context of the application.


	A good and appropriate application of standard methods, materials, tools and/or techniques.

Good appreciation of the context of the application, with some use of examples, where relevant.


	A very good application of a range of methods, materials, tools and/or techniques.

Very good consideration of the context of the application, with perceptive use of examples, where relevant.

Evidence of some originality, innovation and creativity. 
	An advanced application of a range of methods, materials, tools and/or techniques.

The context of the application is well considered, with extensive use of relevant examples.

Application and deployment extend beyond established conventions.  Originality, innovation and/or creativity evident throughout.
	Outstanding levels of application and deployment skills. Assimilation and development of cutting edge processes and techniques.



	5. Skills for Professional Practice 
Demonstrates attributes expected in professional practice including: individual initiative and collaborative working; deployment of appropriate media to communicate (including written and oral); clarity and effectiveness in presentation and organisation.
	Communication media is inappropriate or misapplied.

Little or no evidence of autonomy in the completion of tasks.

Work is poorly structured and/or largely incoherent.
	Media is poorly designed and/or not suitable for the audience. 

Poor independent or collaborative initiative.

Work lacks structure, organisation, and/or coherence
	Can communicate clearly to specialist and non-specialist audiences in a suitable format but with some room for improvement. 

Can work autonomously and as part of a team, but with limited involvement in group activities. 

Work lacks coherence in places and could be better structured.
	Can communicate effectively in a suitable format, but may have minor errors.

Can work effectively autonomously  andas part of a team, with clear contribution to group activities. 

Mostly coherent work and is in a suitable structure.
	Can communicate well, confidently and consistently in a suitable format.

Can work very well autonomously and as part of a team, with very good contribution to group activities. 

Work is coherent and fluent and is well structured and organised.
	Can communicate professionally and, confidently in a suitable format.

Can work professionally autonomously and within a team, showing leadership skills as appropriate, managing conflict and meeting obligations.

Work is coherent, very fluent and is presented professionally.
	Can communicate with an exceptionally high level of professionalism. 

Can work exceptionally well and professionally autonomously and within a team, showing advanced leadership skills.

Work is exceptionally coherent, very fluent and is presented professionally.


	BACHELORS COMMON ASSESSMENT AND MARKING CRITERIA


	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	0-29%
	30-39%*
	40-49%
	50-59%
	60-69%
	70-79%
	80-100%

	1. Research-informed Literature 
Extent of research and/or own reading,  selection of credible sources, application of appropriate referencing conventions 
	Little or no evidence of reading.

Views and findings unsupported and non-authoritative.

Referencing conventions largely ignored.
	Poor evidence of reading and/or of reliance on inappropriate sources, and/or indiscriminate use of sources.

Referencing conventions used inconsistently.
	References to a limited range of mostly relevant sources. Some omissions and minor errors.

Referencing conventions evident though not always applied consistently.
	Inclusion of a range of research-informed literature, including sources retrieved independently. Referencing conventions mostly consistently applied.
	Inclusion of a wide range of research-informed literature, including sources retrieved independently.

Selection of relevant and credible sources.  Very good use of referencing conventions, consistently applied.
	A comprehensive range of research informed literature embedded in the work. Excellent selection of relevant and credible sources. High-level referencing skills, consistently applied.
	Outstanding knowledge of research-informed literature embedded in the work. Outstanding selection of relevant and credible sources. High-level referencing skills consistently and professionally applied.

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	Major gaps in knowledge and understanding of material at this level. Substantial inaccuracies.
	Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
	Evidence of basic knowledge and understanding of the relevant concepts and underlying principles. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established views. 
	Excellent knowledge and understanding of the main concepts and key theories. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Highly detailed knowledge and understanding of the main theories/concepts, and a critical awareness of the ambiguities and limitations of knowledge.

	3.  Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	Unsubstantiated generalisations, made without use of any credible evidence. Lack of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse, synthesise or evaluate.
	Some evidence of analytical intellectual skills, but for the most part descriptive. Ideas/findings sometimes illogical and contradictory. Generalised statements made with scant evidence. Conclusions lack relevance.
	Evidence of some logical, analytical thinking and some attempts to synthesise, albeit with some weaknesses.

Some evidence to support findings/ views, but evidence not consistently interpreted.

Some relevant conclusions and recommendations, where relevant
	Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or abstract data and situations without guidance.

An emerging awareness of different stances and ability to use evidence to support the argument.

Valid conclusions and recommendations, where relevant
	Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and sustain persuasive arguments, and to review the reliability, validity & significance of evidence. Ability to communicate ideas and evidence accurately and convincingly.

Sound, convincing conclusions / recommendations.
	Thoroughly logical work, supported by evaluated evidence. High quality analysis, developed independently or through effective collaboration.

Ability to investigate contradictory information and identify reasons for contradictions.

Strong, persuasive, conclusions, justifiable recommendations.
	Exceptional work; judiciously selected and evaluated evidence. Very high quality analysis, developed independently or through effective collaboration.

Ability to investigate contradictory information and identify reasons for contradictions.

Highly persuasive conclusions

	4. Practical Application and Deployment
Effective deployment of appropriate methods, materials, tools and techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or contexts; formulation of innovative and creative solutions to solve problems. 
	Limited or no use of methods, materials, tools and/or techniques.

Little or no appreciation of the context of the application.
	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.


	An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.

Basic appreciation of the context of the application.


	A good and appropriate application of standard methods, materials, tools and/or techniques.

Good appreciation of the context of the application, with some use of examples, where relevant.


	A very good application of a range of methods, materials, tools and/or techniques.

Very good consideration of the context of the application, with perceptive use of examples, where relevant.

Evidence of some innovation and creativity. 
	An advanced application of a range of methods, materials, tools and/or techniques.

The context of the application is well considered, with extensive use of relevant examples.

Application and deployment extend beyond established conventions.  Innovation and creativity evident throughout.
	Outstanding levels of application and deployment skills. Assimilation and development of cutting edge processes and techniques.

	5. Skills for Professional Practice 
Demonstrates attributes expected in professional practice including: individual initiative and collaborative working; deployment of appropriate media to communicate (including written and oral); clarity and effectiveness in presentation and organisation.
	Communication media is inappropriate or misapplied.

Little or no evidence of autonomy in the completion of tasks.

Work is poorly structured and/or largely incoherent.
	Media is poorly designed and/or not suitable for the audience. 

Poor independent or collaborative initiative.

Work lacks structure, organisation, and/or coherence
	Can communicate in a suitable format but with some room for improvement. 

Can work as part of a team, but with limited involvement in group activities. 

Work lacks coherence in places and could be better structured.
	Can communicate effectively in a suitable format, but may have minor errors.

Can work effectively as part of a team, with clear contribution to group activities. 

Mostly coherent work and is in a suitable structure.
	Can communicate well, confidently and consistently in a suitable format.

Can work very well as part of a team, with very good contribution to group activities. 

Work is coherent and fluent and is well structured and organised.
	Can communicate professionally and, confidently in a suitable format.

Can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations.

Work is coherent, very fluent and is presented professionally.
	Can communicate with an exceptionally high level of professionalism. 

Can work exceptionally well and professionally within a team, showing advanced leadership skills.

Work is exceptionally coherent, very fluent and is presented professionally.


	FdSc& HN COMMON ASSESSMENT AND MARKING CRITERIA


	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	REFER (equivalent to 0-29%
	REFER (equivalent to 30-39%*
	PASS (equivalent to 40-49%)
	PASS (equivalent to 50-59%)
	MERIT (equivalent to 60-69%
	DISTINCTION (equivalent to 70-79%
	DISTINCTION (equivalent to 80-100%

	1. Research-informed Literature 
Extent of research and/or own reading,  selection of credible sources, application of appropriate referencing conventions 
	Little or no evidence of reading.

Views and findings unsupported and non-authoritative.

Referencing conventions largely ignored.
	Poor evidence of reading and/or of reliance on inappropriate sources, and/or indiscriminate use of sources.

Referencing conventions used inconsistently.
	References to a limited range of mostly relevant sources. Some omissions and minor errors.

Referencing conventions evident though not always applied consistently.
	Inclusion of a range of research-informed literature, including sources retrieved independently. Referencing conventions mostly consistently applied.
	Inclusion of a wide range of research-informed literature, including sources retrieved independently.

Selection of relevant and credible sources.  Very good use of referencing conventions, consistently applied.
	A comprehensive range of research informed literature embedded in the work. Excellent selection of relevant and credible sources. High-level referencing skills, consistently applied.
	Outstanding knowledge of research-informed literature embedded in the work. Outstanding selection of relevant and credible sources. High-level referencing skills consistently and professionally applied.

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	Major gaps in knowledge and understanding of material at this level. Substantial inaccuracies.
	Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
	Evidence of basic knowledge and understanding of the relevant concepts and underlying principles. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established views. 
	Excellent knowledge and understanding of the main concepts and key theories. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Highly detailed knowledge and understanding of the main theories/concepts, and a critical awareness of the ambiguities and limitations of knowledge.

	3.  Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	Unsubstantiated generalisations, made without use of any credible evidence. Lack of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse, synthesise or evaluate.
	Some evidence of analytical intellectual skills, but for the most part descriptive. Ideas/findings sometimes illogical and contradictory. Generalised statements made with scant evidence. Conclusions lack relevance.
	Evidence of some logical, analytical thinking and some attempts to synthesise, albeit with some weaknesses.

Some evidence to support findings/ views, but evidence not consistently interpreted.

Some relevant conclusions and recommendations, where relevant
	Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or abstract data and situations without guidance.

An emerging awareness of different stances and ability to use evidence to support the argument.

Valid conclusions and recommendations, where relevant
	Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and sustain persuasive arguments, and to review the reliability, validity & significance of evidence. Ability to communicate ideas and evidence accurately and convincingly.

Sound, convincing conclusions / recommendations.
	Thoroughly logical work, supported by evaluated evidence. High quality analysis, developed independently or through effective collaboration.

Ability to investigate contradictory information and identify reasons for contradictions.

Strong, persuasive, conclusions, justifiable recommendations.
	Exceptional work; judiciously selected and evaluated evidence. Very high quality analysis, developed independently or through effective collaboration.

Ability to investigate contradictory information and identify reasons for contradictions.

Highly persuasive conclusions

	4. Practical Application and Deployment
Effective deployment of appropriate methods, materials, tools and techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or contexts; formulation of innovative and creative solutions to solve problems. 
	Limited or no use of methods, materials, tools and/or techniques.

Little or no appreciation of the context of the application.
	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.


	An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.

Basic appreciation of the context of the application.


	A good and appropriate application of standard methods, materials, tools and/or techniques.

Good appreciation of the context of the application, with some use of examples, where relevant.


	A very good application of a range of methods, materials, tools and/or techniques.

Very good consideration of the context of the application, with perceptive use of examples, where relevant.

Evidence of some innovation and creativity. 
	An advanced application of a range of methods, materials, tools and/or techniques.

The context of the application is well considered, with extensive use of relevant examples.

Application and deployment extend beyond established conventions.  Innovation and creativity evident throughout.
	Outstanding levels of application and deployment skills. Assimilation and development of cutting edge processes and techniques.

	5. Skills for Professional Practice 
Demonstrates attributes expected in professional practice including: individual initiative and collaborative working; deployment of appropriate media to communicate (including written and oral); clarity and effectiveness in presentation and organisation.
	Communication media is inappropriate or misapplied.

Little or no evidence of autonomy in the completion of tasks.

Work is poorly structured and/or largely incoherent.
	Media is poorly designed and/or not suitable for the audience. 

Poor independent or collaborative initiative.

Work lacks structure, organisation, and/or coherence
	Can communicate in a suitable format but with some room for improvement. 

Can work as part of a team, but with limited involvement in group activities. 

Work lacks coherence in places and could be better structured.
	Can communicate effectively in a suitable format, but may have minor errors.

Can work effectively as part of a team, with clear contribution to group activities. 

Mostly coherent work and is in a suitable structure.
	Can communicate well, confidently and consistently in a suitable format.

Can work very well as part of a team, with very good contribution to group activities. 

Work is coherent and fluent and is well structured and organised.
	Can communicate professionally and, confidently in a suitable format.

Can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations.

Work is coherent, very fluent and is presented professionally.
	Can communicate with an exceptionally high level of professionalism. 

Can work exceptionally well and professionally within a team, showing advanced leadership skills.

Work is exceptionally coherent, very fluent and is presented professionally.
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