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LEVEL/ LEfEL 4 

SEMESTER 1                                                                         

MODULE CODE/ Cod Y modIwl: M2X8619
Application Design and Development
aSSESSMENT TYPE/ mATH O ASESU: aSSIGNMENT   

Assessment/Component/ AsESIAD/CYDRAN: 1

COMPONENT WEIGHTING/ / PWYSAU’R CYDRAN: 50 %
WORD COUNT/ NIFER Y GEIRIAU: 2000 WORDS 

MODULE TUTOR/ TIWTOR Y MODIWL: Michael Dacey 


SEE TASK DESCRIPTION BELOW
PLEASE COMPLETE THE ATTACHED QUESTIONNAIRE
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: …………………………………………...

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

You will then be required to submit 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 library separately 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.
Please submit the assignment parts in a report folder or simply stapled in one corner – not in polypockets.  The assignment brief and marking scheme should be the front pages of the submission. Students should provide their P number on the front page of the report.

PROVIDE COMPLETED SOURCE CODE ON A CD

Check List

1 Provide a CD containing the code, which must be supplied in an appropriate plastic case and stuck to the back cover of the report. It should be marked with students name and P number.
2 You may be required to agree a time for 15 min demonstration of the code.
3 Written report describing the code, etc, and it should be marked with students name and P number.
FAILURE TO MEET THE ABOVE REQUIREMENTS MAY RESULT IN THE STUDENTS WORK NOT BEING MARKED.
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	School of Applied Computing ASSIGNMENT SPECIFICATION 


	Student name:
	     
	Student P number:
	

	Programme:
	

	Lecturer:
	Mike Dacey
	Internal Verifier:
	

	Assignment Title:
	Application Design and Development

	Hand Out Date:
	     
	Submission deadline:
	     11/12/15


	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)

	Demonstrate a systematic understanding of software engineering concepts, principles and practice in the analysis and design of an application


	Exercise critical judgment in the application of software design principles and/or patterns to generate solutions to a variety of problems


	Implement or modify an application using appropriate programming concepts and techniques
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APPENDIX QE1a

201516
MODULE EVALUATION QUESTIONNAIRE

	Programme of Study


	

	Module Code


	M2X8619

	Module Name


	Application Design and Development

	Campus
	Swansea




This questionnaire is intentionally anonymous. Any feedback obtained from individuals will be held and processed confidentially in accordance with the Data Protection Act 1998.  As part of our continuing evaluation of the programmes within the School, we would appreciate it if you could respond to this questionnaire in a careful and honest manner. 

Please tick the box that best matches your level of attendance of the module:

	Full attendance
	

	Missed a couple of teaching sessions
	

	Missed half the teaching sessions
	

	Missed most of the teaching sessions
	

	Did not attend at all
	


Below are some statements regarding the module delivery.  Please circle a number to indicate your opinion about each statement.

Unless otherwise indicated, use the following scale for the remainder of the document: 

4 strongly agree, 3 agree, 2 disagree, 1 strongly disagree, 0 not applicable

Your contribution  

1. You were sufficiently prepared for the module’s sessions. 
4   3   2   1 

2. You made appropriate contributions to the module’s sessions. 
4   3   2   1

Module content and structure

3. The content of the module enabled me to meet the Learning Outcomes. 
4   3   2   1

4. The module related well to other modules on the Programme of Study. 
4   3   2   1  0                                                                          

5. Knowledge and skills developed in the module are useful in other areas. 
4   3   2   1  0

6. The topics covered were as expected from the module outline.                         
4   3   2   1 

7. The overall structure of the module was clear and coherent.                            
4   3   2   1

Module delivery

8. The aims and learning outcomes of the module were clearly stated.
4   3   2   1  

9. Teaching methods were appropriate to the subject matter of the module. 
4   3   2   1  

10. There were appropriate opportunities for student participation.                          
4   3   2   1  

11. The module was delivered in a clear and logical manner.                                  
4   3   2   1                                               

Assessment and feedback

12. The information given about assessment(s) was clear
4   3   2   1  

13. Assessment criteria were clear.                                                       
4   3   2   1  

14. Academic support and tutor feedback were constructive.                                  
4   3   2   1  

Resources

15. Physical resources were sufficient to meet the demands of the module. 
4   3   2   1  

16. IT resources were sufficient to meet the demands of the module.
4   3   2   1  0  

17. IT support was accessible and effective.                                                            
4   3   2   1  0  

18. Technical support within the School was accessible and effective.                    
4   3   2   1  0  

19. Resources in the Learning Resource Centres (University Libraries) 

provided relevant support for the module.                                                           
4   3   2   1  

20. Electronic library resources were accessible and relevant.                                 
4   3   2   1  

21. Support materials (handouts, website, etc.) were accessible and relevant.       
4   3   2   1  

Please use the space below to make any other comments about this module, particularly if you have registered satisfaction or dissatisfaction with any aspects of its delivery. 


Thank you for your responses.

Report format (advice to help you write a professional document):

A report must convey an impression of professionalism in terms of presentation, layout and grammar. The following points outline some basic report writing considerations:

	IMPORTANT Avoiding Plagiarism: It is essential in the main body of your submission to give credit to authors on whose research your work is based.

Using Referencing:

- Numbering Sequence

Numeric references must be used in sequence, with the first new reference used being [1], the second new reference being [2], etc. The same reference number may be used again in the preceding text e.g.

Text text text text text text text [1] text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text text [2].

Text text text text text text text [3] text text text text text text text text text text text text text text text text text text text text text [1] text text

- Quotations: 

Text text text text text text text text text text text text text text text text text text text text text text text. Schwartz [1] states that: 
“Information is the life blood of an organisation”.

Text text text text text text text text text text text text text text text text text text text text text text

“To be or not to be that is the question.”  [2]

Text text text text text text text text text text text text text text text text text text text text text text
- As a source:

Many people prefer blue websites to red websites [2] and this has a significant impact on web design. Schwartz [3] has shown that a significant percentage of the population has a particular sensitivity to the colour red. The colour red is often associated with a warning sign [4, 5, 6] and this might account……

Internet.com [6] argues that web standards provide both interoperability
References Section:

Append to your submission a ‘References’ section that indicates the books, journals, web sites etc. that you have used in writing your report or quoted in order to complete this assignment e.g.

[1] Schwartz, E. (1997) Webonomics, London: Penguin Books Ltd.
[2] Featherstone, R. (2000) Robot Dynamics: Equations and Algorithms. IEEE Int. Conf. Robotics and Automation. pp826-834

[3] http://www.internet.com/clientside/dhtml/review.html, Aug 2008
Bibliography:


If required append to your submission a “Bibliography” section that is a list of sources that you have consulted but not directly quoted or used in writing the report e.g.

[4] Schwartz, E I (1997) Webonomics, London: Penguin Books Ltd.
At this level of education it is ESSENTIAL you demonstrate your research activities. 

An average submission will cite at least 5 sources including at least 2 books published within the last 2 years. Depending on the course, a first class submission will cite at least 10 sources including at least 4 books published within the last 2 years and a variety of up-to-date journals.

Books: 
http://apollo.sihe.ac.uk/library/library.htm
Journals: 
http://portal.acm.org/dl.cfm 
http://scholar.google.com/
http://citeseer.ist.psu.edu



· Title page: Including author name and affiliation (relationship with project).
· Sections: Ensure a TOC ‘Table of contents’ page is provided at the beginning of the report listing all report sections.
· Numbering: Each report section including main headings and sub-headings should be numbered throughout. 
All pages should be numbered, Arabic numerals (1, 2, 3, etc.) on all pages consecutively throughout the text, appendices, and bibliography. 
· Consistency: A document is consistent if, for example, it always uses the same type style including face and size for document objects such as headings, sub-headings, references and content text and all lines should have the same spacing etc.
· Grammar: Technical documents use `passive voice' expressions, for example your report should avoid using the word `I' as much as possible. 

	TASK DESCRIPTION


Guidance
Complete Part A and Part D first.
In Part C, the emphasis is on understanding the code and drawing UML diagrams from it. This might be the best place to start if you wish to gain more familiarity with the OOPs approach before attempting to create your own code.

In part B the exercises are ranked from the most straightforward to the most complicated. 


YOU DO NOT NEED TO COMPLETE ALL THE CODING EXERCISES IN PART B TO PASS THIS ASSIGNMENT, AND YOU MAY JUST ATTEMPT ELEMENTS OF AN EXERCISE. THE FOLLOWING EXERCISES BECOME INCREASINGLY MORE CHALLENGING, THE OBJECTIVE IS TO DEVELOP A SYSTEMATIC APPROACH TO SOLVING PROBLEMS USING CLASSES
SCREEN SHOTS SHOULD ALSO BE TAKEN WHERE APPROPRIATE 

Please Note:

This assignment is designed to test your problem solving skills, thus marks will be awarded for:

· Identifying specific problems in completing the exercise.

· You may also constrain a problem (simplify it) to produce a simpler solution that may act as a stepping stone to solving the real problem

· Demonstrating solutions to these problems.
· A clear analysis of the solutions (the thought process behind them)

· Testing that demonstrates clearly that the solutions works under all circumstances. Consider how you might test this code for the normal happy path, boundary values and impossible/out of range values. You should develop a set of tests to check the code and prove that it works.

PART A Object Oriented Programming Principles
1. Discuss the importance of object-oriented programming. In particular, answer the following questions:

a. What is the difference between a class and an object?

b. What are the important implications of inheritance and polymorphism in the development of large applications?
c. When should we use an interface instead of a class?
d. What are the benefits and drawbacks of applying the Dependency-Inversion principle?

PART B Object Oriented Programming
Exercise 1. Develop a class that describes a circle and allows the circumference and area to be calculated. Modify this class so that it can determine if the two circles overlap. A simple approach is to check the distance between the centres of each circle to see if it is more than the sum of the radii the circles. You will need to use Pythagoras' Theorem. Provide tests that demonstrate this works for all cases, and not just the happy path.
Exercise 2. (Medium) Create a OOPs program that allows the user to enter the name, age, address and telephone number for a number of test subjects involved in a trial to determine the effectiveness of a certain brand of shampoo. After the details have been entered, the subjects are asked to use two different brands of shampoo marked “A” and “B”. They then rate each product on a Likert scale of 1 to 5. Once all the results from the trial have been entered, results should be analysed by subtracting the scores A from B with positive values indicating a preference for A and negative values a preference for B. Assuming A is the new brand, display the results showing who preferred A and who preferred B.
Exercise 3. (Difficult) Develop an application for calculating the costs of a various types of projects that must be managed. Appendix 1 contains the detailed requirements.
PART C (DESIGN)
You will be provided the source code for a Console application that is designed to enable testers and developers to record problems they encounter as they test the code they produce. Testers are provided with the name of the test they must run and can indicate whether the test passed or failed. This has been faked in the Admin and Tester classes method Testing(), where you simply answer “y” if you wish to pretend the test was successful. When it fails you are asked to type in a description of the error encountered in a ProblemReport.

Developers must be added to a DevelopmentTeam and Testers to a TestTeam. The process looks like this:

TestTeam testTeamOne = new TestTeam(new XMLReportPrinter());

DevelopmentTeam devTeamOne = new DevelopmentTeam(new ConsoleReportPrinter());
Admin admin = new Admin("admin");

devTeamOne.AddDeveloper(new Developer("fred"));

devTeamOne.AddDeveloper(new Developer("bob"));

devTeamOne.AddDeveloper(admin);

testTeamOne.AddTester(new Tester("karl"));

testTeamOne.AddTester(new Tester("mary"));

testTeamOne.AddTester(admin);

Notice that the administrator (admin) is added to both teams because they can fulfil both roles.

To add make the test team perform a test you call PerformTest(), which looks like this:

testTeamOne.PerformTest("Test X", "fred");

testTeamOne.PerformTest("Test Y", "bob");

testTeamOne.PerformTest("Test Z", "admin");
Here we are asking for Text X, Y and Z to be performed on the code provided by developers “fred”, “bob” and “admin” respectively.

Since these three developers have all been added to devTeamOne, we can ask this development team to fix the problem raised like this:

devTeamOne.CheckForProblems();
You should begin by running the code and familiarising yourself with how it works. 
Develop the UML diagrams for the code paying particular attention to the relationships between the classes and interfaces. Describe the diagrams you produce. When doing this read through the code provided and think about the purpose of each class, and consider whether any design principles or patterns been applied. Assuming you have identified the use of a principle/pattern, describe the general arguments for applying it and the specific case for applying it in this code. You may alternatively argue against its use.
PART D (TESTING)
Research software testing and reflect upon its importance in the process by which you develop your code. Provide definitions of the any terms you encounter in your research that are most likely to impact the way you develop code in the future e.g. white box testing, black box testing,  unit testing, etc.
	GUIDANCE FOR Students IN THE COMPLETION OF TASKS


Research-Informed Literature

	
	%Max
	Marks

	NA
	
	


Knowledge and Understanding of Subject

	PART A 
	%Max
	Marks

	Knowledge OOPs concepts
	30
	

	Discussion of design principles
	10
	


	PART D 
	%Max
	Marks

	Knowledge of testing
	10
	


Analysis

	PART C 
	%Max
	Marks

	UML
	20
	


Practical Application and Deployment

	PART B 
	%Max
	Marks

	Exercise 1 
	5
	

	Exercise 2 
	10
	

	Exercise 3 
	15
	


Skills for Professional Practice

· Not applicable
	                 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.
	10
	

	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
	10
	

	4. Practical Application and Deployment
Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
	50
	

	5. Skills for Professional Practice 

Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation.
	0
	

	Student Feedback

	


	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.


APPENDIX 1
A company develops a number of projects including Big Data, Web, Mobile and Embedded software. They implement a process that requires them to estimate the costs of these projects including the resources required (hardware/software), the development staff costs and the admin staff costs. Over a number of years they have developed a number of guidelines. Firstly they define projects as being small, medium or large and specify the percentage of the total budget that can be spent on resources, development staff and admin staff.

	Allowed Costing
	Resources
	Dev Staff Cost
	Admin Costs
	Running Costs

	Small Project
	5%
	15%
	10%
	70.0%

	Medium Project
	15%
	10%
	8%
	67.0%

	Large Project
	40%
	5%
	6%
	49.0%


For example, if the budget for the project is £150K then for a medium project the budget would be split as follows:

	Resources
	15%
	(15/100) x 150,000 =
	£22,503.00

	Dev Staff Costs
	10%
	(10/100) x 150,000 =
	£15,000.75

	Admin Costs
	8%
	(8/100) x 150,000 =
	£12,003.00

	Running Costs
	67%
	(67/100) x 150,000 = 
	£100,493.25

	
	£150,000.00


In this case, the percentages are showing the breakdown of the overall costs of the project depending on size. When we add up all the costs of the budget items, the results must match these final totals.

The budget items associated with a project are divided into five categories, the development team costs, the admin team costs, third party costs, consultancy costs and running costs.

Development team costs are shown below:

	Development Team
	Resources
	Dev Staff Cost

	Big Data Team
	35.00%
	12.00%

	Web Team
	8.00%
	7.00%

	Mobile Team
	3.00%
	20.00%

	Embedded Team
	15.00%
	8.00%


For example, say we decide to spend £78,975 of the budget on a web development team the costs would be subdivided as follows:

	
	Cost

	Resources
	8%
	£6,318

	Dev Staff Costs
	7%
	£5,528.25

	Admin Costs
	0%
	£0

	Running Costs
	85%
	£67,128.75

	
	100%
	£78,975


Admin team costs are shown below:

	Admin
	Admin Costs
	Running Costs

	Support Staff
	90%
	10%

	Finance
	100%
	0%

	Management
	100%
	0%

	Estates
	100%
	0%

	Other
	100%
	0%


For example, say we spend £13,170 on support staff:

For example, say we spend £13,170 on support staff:

	
	Cost

	Admin Costs
	90%
	£11,853

	Running Costs
	10%
	£1,317

	
	100%
	£13,170


Third party support costs, consultancy costs and other running costs are shown below:

	Third Party Development Support
	Resources
	Admin Costs

	Web Hosting
	100%
	0%

	Data Centre
	100%
	0%

	Web Service Hosting
	95%
	5%


	Consultancy
	Staff Cost

	Web Graphics
	25%

	Animation
	35%

	UX Design
	10%

	UX Testing
	35%


	Misc
	Running Costs

	Utilities
	100.00%

	Supplies
	100.00%


A choice must be made between a small, medium or large project and the total budget available before beginning the calculations. Once the size of the project has been chosen then the type of the development team must also be chosen, and again only one type is allowed to make the process a bit simpler. So we may choose a medium size web project, a large big data project, etc. For the additional costs any combination of the costs for admin, third party, consultancy, etc. may be added to the project. Take an example of a medium size web development project with a budget of £150K. From the tables above, the subtotals of a medium project must be divided as follows:

	Allowed Costing
	Resources
	Dev Staff Cost
	Admin Costs
	Running Costs
	Total

	Medium Project
	15%
	10%
	8%
	67.0%
	100%

	
	£22,503
	£15,000.75
	£12,003
	£100,493.25
	£150,000


We have to choose a web development team but here we also elect to pay for web hosting. In the “Costs” column, we decide how much of our 150K budget to use to pay for both of these items in our budget i.e. £78,975 and £13,335 respectively.

	
	Costs
	Resources
	Dev Staff Cost
	Admin Costs
	Running Costs

	Web Team
	£78,975.00
	8.00%
	£6,318.00
	7.00%
	£5,528.25
	0.00%
	£0.00
	£67,128.75

	Web Hosting
	£13,335.00
	100.00%
	£13,335.00
	0.00%
	£0.00
	0.00%
	£0.00
	£0.00

	
	
	
	
	
	
	
	
	

	Totals  
	£92,310.00
	13.10%
	£19,653.00
	3.69%
	£5,528.25
	0.00%
	£0.00
	£124,818.75


The calculated percentages 13.1%, 3.69% and 0% are with respect to the total budget specified i.e. £150K in this example. So, £19,653/£150,000 = 13.1% indicates that 13.1% of the budget is currently being spent on Resources for the project. Of course, we wanted 15%, 10% and 8% so we must add more budget items until we get the correct subtotals and account for the total budget of £150k.

The idea is that you add all the budget items you need until you reach the desired breakdown of costs for a medium size project. For example, we could continue to add web service hosting, web graphics consultancy, UX testing consultancy and the utilities. Notice that 15% of 150k is £22,503, etc. In this scenario, the costs of each budget item are chosen by you and the subtotals keep changing. A bit of experimenting is required, and the cost for each budget item will need changing until you get the desired result. The table below shows an example of how a balanced budget might look. Notice the subtotals £22,503, $15,000.75, 12,003 and £100,493.25 give an overall total of £150,000. Also, notice that the percentage breakdown of the subtotals is correct for a medium size project.

	
	Costs
	Resources
	Dev Staff Cost
	Admin Costs
	Running Costs

	Web Team
	£78,975.00
	8.00%
	£6,318.00
	7.00%
	£5,528.25
	0.00%
	£0.00
	£67,128.75

	Web Hosting
	£13,335.00
	100.00%
	£13,335.00
	0.00%
	£0.00
	0.00%
	£0.00
	£0.00

	Web Service Hosting
	£3,000.00
	95.00%
	£2,850.00
	0.00%
	£0.00
	5.00%
	£150.00
	£0.00

	Web Graphics
	£4,500.00
	0.00%
	£0.00
	25.00%
	£1,125.00
	0.00%
	£0.00
	£3,375.00

	UX Testing
	£23,850.00
	0.00%
	£0.00
	35.00%
	£8,347.50
	0.00%
	£0.00
	£15,502.50

	Support Staff
	£13,170.00
	0.00%
	£0.00
	0.00%
	£0.00
	90.00%
	£11,853.00
	£1,317.00

	Utilities
	£13,170.00
	0.00%
	£0.00
	0.00%
	£0.00
	0.00%
	£0.00
	£13,170.00

	
	
	
	
	
	
	
	
	

	Totals  
	£150,000.00
	15.00%
	£22,503.00
	10.00%
	£15,000.75
	8.00%
	£12,003.00
	£100,493.25


Build an application using object oriented programming, that allows a user to either enter the details for each budget item or provides a form of menu that allows the user to select and add the items to the budget. In either case, they will need to be able to see the results of adding items, and edit them until they can obtain a balanced budget.
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