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[bookmark: _Toc429663823]SECTION A - The Main Programme


1. [bookmark: _Toc429663824]Introduction
This document describes in detail the proposed programme structures and modules for the integrated Master of Computing Science (MComp) Portfolio which will be offered by the School of Applied Computing.  

These programmes extend the existing undergraduate portfolio by integrating a fourth year of study comprised of modules at level 7. Therefore, the existing Level 4, 5 and 6 modules have already been validated and are provided for information only. The new Level 7 modules are presented for consideration. In addition, selected modules at Level 7 will be shared with the MSc Computing Portfolio being developed concurrently.


[bookmark: _Toc429663825]Overview of the proposal


	Awarding Institution/Body:		
	University of Wales Trinity Saint David

	Teaching Institution:		
	University of Wales Trinity Saint David

	Final Award:				
	Master of Computing Science:
MComp (Hons)

	
Intermediate Awards:			
	BSc (Hons) Business Information Technology
BSc (Hons) Computer Games Development
BSc (Hons) Computer Networks
BSc (Hons) Computing and Information Systems
BSc (Hons) Software Engineering
BSc (Hons) Web Development

DipHE Business Information Technology
DipHE Computer Games Development
DipHE Computer Networks
DipHE Computing and Information Systems
DipHE Software Engineering
DipHE Web Development

CertHE Business Information Technology
CertHE Computer Games Development
CertHE Computer Networks
CertHE Computing and Information Systems
CertHE Software Engineering
CertHE Web Development

	
Name of Route/Pathway or Field:	
	MComp Business Information Technology
MComp Computer Games Development
MComp Computer Networks
MComp Computing and Information Systems
MComp Software Engineering
MComp Web Development

	
Programme JACS Code:		
	Business Information Technology – I161
Computer Games Development – I610
Computer Networks – I120
Computing and Information Systems – I200
Software Engineering – I300
Web Development – I160

	Length of programme and mode of attendance (full-time, part-time, sandwich, other):
	4 years full-time


	Location of delivery: 		
	Swansea

	Language of delivery: 
	English

	Anticipated Student Numbers (headcount):
	48

	Anticipated Student Numbers (FTE):
	12

	QAA Subject Benchmarking Statement(s):
	QAA Subject Benchmarks for Computing
QAA Subject Benchmarks for Masters Degrees in Computing

	Other external benchmarks:
	UK-SPEC (Engineering) (2010)


2. [bookmark: _Toc429663826]
Rationale
The enormous growth of the Internet, the proliferation of information systems in various forms, together with the highly-accelerated rate of technological change ensures a continuing requirement for employees with contemporary computing-related skills and qualifications. The UK is Europe’s leading market for software and IT services, with consumer expenditure per head of £140billion per annum with the UK public sector contributing £18billion[footnoteRef:1].  [1:  UK Trade and Investment, http://www.ukti.gov.uk/investintheuk/sectoropportunities/ict.html, Published 03/12/12, Accessed 02/12/13] 


The scale of the engineering sector in the United Kingdom is reflected in the I.E.T Annual Survey 2014[footnoteRef:2] which shows that 51% of organisations are currently recruiting engineering staff compared with 50% in 2013, 51% in 2012 and 47% in 2011. [2: IET. Engineering and Technology Skills and Demand in Industry.  Annual Survey 2014.] 


A study by Recruitment Employment Confederation (REC) and KPMG showed that in 2014, the demand for IT and computing staff leapt to levels last recorded in 1998[footnoteRef:3].Over half of companies (59%) reported that a shortage of engineers would be a threat to their business in the UK[footnoteRef:4]. [3: http://www.discovery-graduates.com/demand-for-it-and-computing-professionals-reaches-16-year-high/]  [4: IET, Engineering and Technology. Skills and Demand in Industry Annual Survey 2014] 


As further evidence of the importance of the engineering sector the Royal Academy of Engineering published a skills report in 2013 which reached the key conclusion that: 

“There is good econometric evidence that the demand for graduate engineers exceeds supply and the demand is pervasive across all sectors of the economy. The implication of this is that the economy needs more graduate engineers for both engineering and non-engineering jobs. However, it is not immediately obvious where these will come from”[footnoteRef:5] [5: http://www.raeng.org.uk/news/publications/list/reports/Engineering_Undergraduates_in_the_UK.pdf] 


Furthermore, they noted that:

“Surveys of the supply of UK educated and trained graduate engineers suggest that demand will exceed supply into the foreseeable future.”

A situation also noted by the IET, who found that the most notable skills shortages are for graduates 54% for whom: 

“…. the issues are significantly more pronounced than in previous years.”[footnoteRef:6] [6: IET, Engineering and Technology. Skills and Demand in Industry Annual Survey 2014] 


Demographic and social trends may also be playing a key role in the shortages, for example, British Columbia is expecting high demand for electrical and electronic engineers with over half of the job openings being created as a result of employers replacing workers who retire. Even large companies such as ARM are acknowledging that shortages in this sector are going to get worse due to the ageing population. Importantly an even more significant factor noted by ARM is the declining number of people going to university and competing for jobs in engineering. 

“In the UK, for example, only half as many high school students go on to university to study electronics as did five years ago.”[footnoteRef:7] [7:  http://www.careercast.com/career-news/report-economy-shortages-impact-european-job-outlook] 


The Social Market Foundation published report titled “In the Balance: The STEM human capital crunch” in 2013 based on the assumption that the UK government aimed to rebalance the economy away from financial services.  This report analysed the latest industry figures to determine the mismatch between future employment requirements and the current supply of home-grown skills in the STEM sector. Two of the key findings of this report were that 40,000 extra graduates in STEM a year would be required to fill the anticipated 104,000 graduate level jobs required by the UK economy annually, and this would mean an annual increase of STEM graduates of almost half.

The Internet has now become part of our day-to-day life and is growing rapidly even in the recession. From 2006 to 2011 the number of Internet users jumped from 1.043 billion users (16% of the world's population, June 2006) to 2.11 billion (30%, June 2011)[footnoteRef:8]. In social media usage, the UK is ranked seventh in the world with 30,466,380 Facebook users[footnoteRef:9]. More recently, a significant factor in this growth has been mobile Internet traffic which now accounts for 10% of all web traffic in the UK, and taken across Europe as a whole grew by 183% between 2010 and 2012[footnoteRef:10].  [8: 	Internet World Stats]  [9: 	Facebook report December 2011, http://www.slideshare.net/Tcornish/facebook-report-december-11, Accessed 07/12/12 Also reference by UK Trade and Investment at http://uktiusaevents.org/dm2012/industry.html]  [10: 	ISP Review, “UK Dominates European Mobile Web Traffic as World Usage Triples”, http://www.ispreview.co.uk/index.php/2012/05/uk-dominates-european-mobile-web-traffic-as-world-usage-triples.html, Published 10/05/12, Accessed 07/12/12] 


Other sectors related to the Internet, are cloud computing and data centres. It is predicted that by 2015 half of all IT spending in the public sector will be on cloud services. The market for these services is expected to have grown from £2.4bn to 6.1bn in 2014[footnoteRef:11].  [11: 	UK Trade and Investment, http://www.ukti.gov.uk/investintheuk/sectoropportunities/ communications.html, Published 19/02/14, Accessed18/12/14] 


“81% of established cloud users in the UK plan to increase cloud usage over the next 2 years.”[footnoteRef:12] [12:  UK Trade and Investment, http://www.ukti.gov.uk/investintheuk/sectoropportunities/ communications.html, Published 19/02/14, Accessed18/12/14] 


The importance of the analysis of data is becoming increasing recognised. For example, evaluating the data in a geographic context through Geographical Information Systems is growth sector with the US Bureau of Labor Statistics classifying it a as a “new and emerging” field, with the job market for such skills expected to grow by between 3% and 9% by 2020 because of the growth in the “green” jobs sector[footnoteRef:13]. [13: 	ArcNews, Spring 2013, Getting a Job in Geography and GIS. http://www.esri.com/esri-news/arcnews/spring13articles/getting-a-job-in-geography-and-gis. Accessed 02/12/13] 


The software development sector in the UK is particularly strong and the UK is home to over 100,000[footnoteRef:14] software businesses, including major global companies such as Microsoft, IBM and HP.  International businesses invest £930million a year in software R&D in the UK[footnoteRef:15]. A related field, games development, saw a growth of 4% in 2012 with the number of development studios rising from 329 to 620 between 2011 and 2013[footnoteRef:16],[footnoteRef:17]. [14: 	UK Trade and Investment, http://www.ukti.gov.uk/investintheuk/sectoropportunities/ict.html, Published 03/12/12, Accessed 02/12/13]  [15: 	UK Trade and Investment, http://www.ukti.gov.uk/investintheuk/sectoropportunities/ict.html, Published 03/12/12, Accessed 02/12/13]  [16: 	TIGA.  Making Games in the UK Today: A Census of the UK Developer and Digital Publishing Sector. March 2013]  [17: TIGA.  Making Games in the UK Today: A Census of the UK Developer and Digital Publishing Sector. June 2014] 


“Employment in the UK games development sector has returned to levels last seen in 2008, with a rise of seven per cent in the number of creative staff in studios in 2013, from 9,224 to 9,896”[footnoteRef:18] [18:  http://www.gamesinvestor.com/content/Research/Industry-Reports/Making-Games-in-the-UK-Today-%282014%29/] 


Given the size and importance of ICT, the paradox is that in parallel with the growth in this sector there is a developing skills shortage. Europe will experience a shortfall of 700,000 ICT professionals by 2015[footnoteRef:19]. In the UK, the number of Computer Science graduates fell by 27% between 2003 and 2010[footnoteRef:20]. Since most areas of the world have seen these shortages get worse in the current period we can safely assume that the situation in Wales has not improved. [19: 	European Commission A Digital Agenda for Europe, 2010]  [20: 	BBC Website, “Science graduates 'lack skills needed by business'”, Judith Burns, http://www.bbc.co.uk/news/education-18957712, Published 24/07/12, Accessed 09/12/12] 


Through its external links the School has established that there is a strong industrial demand for the proposed programme. For example, companies such as Caboodle Media, the DVLA and Quote Exchange have all visited the university to talk to our students and have discussed the importance of computing to their business. 

In addition, the BEng Test Range Engineering degree was developed as a result of discussions with QinetiQ a company that operates the MOD’s core land, sea and air test and evaluation capabilities across a number of test ranges. Discussions are also taking place with companies, such as the DVLA, to provide graduates and to retrain staff.

It is therefore clear that there is a still a great need in society both nationally and internationally for programmes that recognise the rapidly changing nature of the computing industry and the consequent increasing demand in the workforce to maintain skills. 

There is an increasing demand for postgraduate qualifications in industry. Stephen Isherwood, chief executive of the Association of Graduate recruiters suggests “If you're studying a technical Masters … which has a technical application in the field you're going into, then it's likely that the employer will look upon it favorably”[footnoteRef:21] [21: The Guardian, “Will doing a masers get you a better job?”, April 14th 2014, Rebecca Ratcliffe] 

For the undergraduate Computing Portfolio, first destination statistics have shown over the past years that approximately 20% of BSc Computing portfolio students from the University have enrolled on a graduate programme within six months or less of gaining their award. A number of these students have been able to obtain European funding through the Access to Masters Scheme (ATM). However, the MComp will enable more students to undertake funded postgraduate study through the traditional Student Loans Scheme.

[bookmark: _Ref407104788]A report by The 1994 Group published in 2013, highlighted a decrease in postgraduate student numbers over the last three years and recommended government funding for masters study[footnoteRef:22].Their report also noted the expansion of integrated masters’ degrees, with an increase in student numbers of 75% compared to an 18% increase in total undergraduate courses (between 2008 and 2013).It is also noted that these tend to be in STEM disciplines, including engineering and technology[footnoteRef:23].  [22: The 1994 Group,“Increasing Postgraduate Opportunities: Proposals for Funding”, http://1994group.co.uk/publications/PGT%20Final%20report.pdf, October 2013]  [23: International Unit, 2012.Results of the 2011 UK HE International Unit European Activity Survey of UK HEIs – England and Northern Ireland, p. 5.] 


There is also some evidence that a Masters level qualification can improve employment prospects. Research suggests the existence of a ‘postgraduate premium’ of around 15% on a graduates lifetime earnings[footnoteRef:24], it is also suggested that a Masters can improve employment prospects22. Figures published in June 2013 by the Higher Education Statistics Agency (HESA) [footnoteRef:25] along with more recent figures published in June 2014[footnoteRef:26](shown in  [24: S. Machin and R. Murphy. 2010. The social composition and future earnings of postgraduates. Centre for Economic Performance (LSE) for The Sutton Trust, p. 3.]  [25: HESA SRF 192, https://www.hesa.ac.uk/sfr192 June 2013 ]  [26: HESA SRF 205, https://www.hesa.ac.uk/sfr205 June 2014] 

Table 1,) indicate that proportionally more students from have been employed from postgraduate courses than from undergraduate courses between 2012 and 2013.Students completing either masters or undergraduate courses in Wales are more likely to find employment in the UK

	
	Found Employment
(%)
	Found Employment in the UK (%)
	Found Employment Overseas (%)
	Combining Work and Study
(%)

	Students Completing Masters (2011/2012)
	74
	56
	13
	5

	Students Completing First Degrees (2011/2012)
	72
	63
	3
	6

	Students Completing Masters (2012/2013)
	78
	54
	12
	4

	Students Completing First Degrees (2012/2013)
	74
	66
	3
	5

	Students Completing Masters in Wales (2012/2013)
	81
	69
	7
	7

	Students Completing First Degrees in Wales (2012/2013)
	72
	62
	3
	1


[bookmark: _Ref417310351]
Table 1- HESA Statistics
Graduates from the Schools extensive undergraduate portfolio are equipped with skills and knowledge at the forefront of their discipline to meet the specialised needs of the industry, thus enhancing graduate employability. The programmes in the School’s undergraduate portfolio are designed to enhance industrial relevance by focusing on the practical application of theory whilst maintaining academic rigour. This makes the programmes distinct when compared with more traditional computing programmes; the programmes are not of the ‘computer science’ type degrees offered by many traditional universities. 

The proposed four-year programmes are designed to complement this portfolio and retain the vocational philosophy that underpins the portfolio. The programme will extend the knowledge and skills of the graduate in their chosen specialism, while providing an opportunity to broaden their managerial and interpersonal skills. 

The specific programmes for validation each has a distinctive flavour or specialism that can help fill the skills/employment gap identified earlier:

(a) Business Information Technology focuses on the methods and technologies used to create effective IT systems as solutions to business problems and the associated management issues. The emphasis is on analysing business requirements and translating them into business systems using standard software applications rather than in-depth programming.

(b) Computer Games Development is a specialisation of software engineering that concentrates on the concepts and techniques applied in the development of video games. 

(c) Computer Networks provides the necessary background in hardware, software and computer systems, but this programme explores in-depth the themes of network technology, network management, network security and network operating systems. 

(d) Computing and Information Systems provides a mixture of database, computer programming and proprietary packages applicable to modern industrial requirements in a variety of contexts. 

(e) Software Engineering specialises in the development of robust, complex software systems rather than systems in the wider context.  It delivers a range of programming concepts, languages and software development and project management techniques, relevant to using logic and algorithms to design and develop programs.

(f) Web Development delivers a core of computing modules with an added emphasis on web-related design, development, programming and application packages. 


[bookmark: _Toc318984536]

[bookmark: _Toc429663827]2.1 	Market Research

[bookmark: _Toc392251191]2.1.1 	Competitor Analysis
Programmes in Computing are offered by a number of universities locally and across the UK as a whole. Swansea University are geographically the closest competitor offering programmes in Computer Science, Mathematics for Computer Science and Software Engineering. In the Welsh HE sector, Cardiff University are the largest in Wales and offer programmes in Business Information Systems, Software Engineering and variations of Computer Science e.g. with High Performance Computing, Forensics, etc. Neither of these institutions offer MComp and their emphasis is on the theoretical and conceptual aspects of computing as a science which contrasts with the “applied” more vocational stance at UWTSD. Regional competitors that offer MComp include the University of South Wales and Aberystwyth University. Aberystwyth provides MComp programmes in Computing, Computer Science, Computer Networks and Security and Computer Games Development. While the University of South Wales also offers Computer Forensics, Computer Security, Computer Games Development and Computer Science.  The School wishes to provide similar opportunities for students that are attracted to the portfolio of more applied programmes offered by UWTSD.

The School recognises the importance of maintaining industrial relevance across all its programmes and is dedicated to using its industrial links to ensure that graduates have the best employability prospects.


2.1.2	 Input from Local Employers
Local employers are encouraged to approach the School directly when seeking to recruit new computing graduates or students for summer placements. Such links help ensure that the School maintains a keen awareness of the skills demanded in the local marketplace, and the employability of School graduates. Indeed, local employers have been directly involved in the development of the proposed portfolio of programmes. The portfolio has been designed with close co-operation between the core School team and members of the School of Applied Computing’s Industrial Liaison Group (SCILG). Comments from employers were positive and indicate that the portfolio design provides a good all-round IT education, with knowledge of business realities, and an emphasis on producing quality software for practical applications.

In addition to this formal process, informal contact is regularly established between individual lecturers and companies in related technological sectors. These discussions are recorded on a School Wiki page including the company name, date, contact details and a summary of the important issues raised. This Wiki is available to all members of the team and used to track technological changes and advancements. The School views this information as vital to maintaining currency across all programme modules and the team is very proactive in maintaining the industrial relevance of the courses. For the currently validated programmes the employers commented very positively on the specialised, vocational nature of the programmes, the appropriate selection of the technologies incorporated into the modules, and the opportunities for students to gain professional certification through CISCO. 

The School believes that the results of the employer consultation process indicate that there is a significant demand for computing graduates both locally and nationally. As indicated in the rationale, the continued growth of this market sector opens up many employment opportunities with the rapid introduction of new technologies increasing the demand for the skills offered by the proposed programmes. 


2.1.3 Input from Current and Past Students
A wide range of students have been consulted including students on the final year of the current BSc and existing MSc courses who are currently seeking employment along with recent graduates. Feedback from these students indicates that the proposed programmes would provide a greater incentive to continue to postgraduate study.

The majority of the MSc graduates on the existing programmes continued their studies at UWTSD immediately upon completion of their undergraduate degree. Many of these students felt they would have benefited from a more direct pathway rather than face the uncertainty of securing a place for postgraduate study.


[bookmark: _Toc429663828]2.2	Target Student Group

The School will seek to differentiate between applicants for the BSc and MComp programmes. Given that applicants to a MComp programme will be committed to study at Masters level on entry to the programme, they will be expected to have higher entry qualifications than those applying for conventional undergraduate study. 

The students accepted for this programme would be those who have already shown a commitment to higher education through either having obtained a satisfactory entry-level qualification (see Section 3.9(ii)) or meet mature student status with a desire to study at the Honours degree level. These students will probably have studied computing or I.T previously, e.g. A Level Computing, AVCE or similar. However, students with a numerate or scientific background e.g. A Level Mathematics, Physics, etc., would also be considered. The school also intends to give students whose average mark is above a set threshold (55%) at the end of their level 5 study the opportunity to transfer to the MComp. 

[bookmark: _Toc318984537]Based on previous trends and the financial benefits given by the Welsh Government to Welsh students studying in Wales, more than 70% of applicants would be expected to originate from the local South Wales area. Many regions of South Wales are deemed to be economically disadvantaged, and have been awarded the highest level of support known as the Convergence Programme (comprising of funding from two European Structural Funds). The proposed courses contribute to the widening participation agenda by encouraging applicants from disadvantaged or non-traditional backgrounds, as the School is committed to offering its services to the widest possible student base. Many of the portfolio’s students are the first in their family to attend university and so have no familial role models to help them understand expectations of university life; this can adversely impact their self-confidence. They also may have families who are unable to support them financially, making them dependent on part-time employment in addition to their studies. Some students have special learning needs such as dyslexia or disabilities such as partial sightedness.

Business Information Technology: Applicants for this programme might have previously studied ICT or Business Studies and would be interested in the different applications of IT that can be used to benefit organisations; for example, e-Commerce systems, customer relationship management systems, Human Resource Management (HRM)systems, etc. Students would enjoy solving business or organisation related IT problems using standard software building blocks rather than ‘heavy duty’ programming. 
Students may have an interest in management issues associated with systems, data, people and projects and be pursuing the course with a view to roles such as Systems Analyst, Business Analyst, Database Analyst, Project Manager, IT Software Trainer and in e-Marketing and Social Media sector.
Computer Games Development: Applicants to this programme have an interest in video games, are numerate and logically-minded, and it is likely that they will have previously studied engineering, science, maths or physics. Such students will seek more specialised, technical programming and software engineering skills, applied to become creators rather than consumers of computer games. They may have previously undertaken some programming or game development (either self-taught or in their previous study) and seek to learn in-depth, a range of programming concepts, software development techniques along with various aspects of physical and agent based modelling to develop sophisticated tools and games. The majority of students would seek positions as games developers, programmers, etc. A small proportion of applicants will view the course as an applied software engineering course the context of which will motivate them to complete the course. 
Computer Networks: Applicants for this programme would be technically minded and may have previously studied engineering, computing or the sciences. They may demonstrate a particular interest in designing, implementing or maintaining the fabric of computer networks or their configuration. They may have taught themselves a little about network technology and protocols, security, operating systems and network management. Applicants will be interested in careers as part of a technical support team or as a Network Technician, Network Designer, Network Manager or Network Administrator.
Computing and Information Systems: Students who wish to study this programme may come from a wide variety of subject backgrounds, including computing. This programme suits those who prefer to learn a broad repertoire of computing skills, rather than focusing on one specialisation. This involves learning core computing skills relating to networks, the web, information systems management, etc. but with an emphasis on two key information systems (IS) themes – database and programming. Students would undertake a range of tasks associated with IS in organisations, and would enjoy developing sophisticated solutions to IT problems. Given the broad range of skills learned, graduates would have many career opportunities as systems analysts, database administrators, programmers, project managers, web developers, web programmers, etc.
Software Engineering: Applicants to this programme are numerate and logically-minded, and it is likely that they will have previously studied engineering, science, maths or physics. Such students will seek more specialised, technical programming and software engineering skills. They may have taught themselves aspects of programming, operating systems, web development and seek to learn in-depth, a range of programming concepts, languages and software development techniques to develop sophisticated and complex programs. Applicants may be aiming to access careers as software developers, systems engineers, software testers, programmers, etc.
Web Development: Students who wish to study this programme are interested in the specialised computing area of web design and development, though their backgrounds may include study of ICT, computing or design. They will enjoy designing web sites (the front end of the web) and may have experience of developing web applications that incorporate databases (the back end), such as web based information systems. Such students will seek to enhance their knowledge of sophisticated web development platforms, frameworks along with design considerations such as web standards, usability and the use of multimedia and social media frameworks. Students entering the course would seek careers as web designers, web developers, web managers, etc.


[bookmark: _Toc429663829]2.3	Employment Roles and Employability

The portfolios of courses described in this document, provide students with a range of general and specialised computing skills targeted directly on the IT, computing and communications jobs sectors. Students wishing to study on one of the programmes would be interested in their chosen area of study, though their backgrounds may include the study of ICT, computing or design. General computing roles suitable for most graduates of the portfolio include database programmer, software designer, computer programmer, system analyst, etc.

Business Information Technology: The programme provides a balance between business topics, management topics and study of the application of computing technology to support business requirements.  Graduates will study systems analysis and gain a systematic understanding of the process of developing software/hardware requirements.  They will also study project management to learn how projects are planned, and a number of modules that cover a broad range of technologies from a conceptual and deployment perspective, including applying Business Applications, Web Technologies for Business, etc. One important technical theme that runs through this programme is the management and analysis of data.  While most graduates will seek employment in the commercial and public sector, others may undertake comparable roles in the creative and third sector organisations.

Graduates of this programme would be expected to seek employment as:

· Systems Analysts, 
· Data Analysts
· Project Managers
· Business Application Specialists
Computer Networks: Graduates from this programme will be highly skilled in routing and switching, emerging network technologies, network design, and security. These themes have been selected based upon our market research into the requirements of the local business sector. Graduates will undertake a range of tasks associated with networking in organisations, and will be capable of developing sophisticated solutions to networking problems. Graduates from this programme will be prepared to manage teams of network associates/engineers within an industrial environment on either small or large-scale projects. 

In order to achieve this, they will require a significant technical understanding of the issues arising and have an appreciation of the complexity of the tasks. Within an SME a senior member of the development staff with both development and management duties often fulfils this role, and a significant aspect of the programme is the development of the necessary management skills for this purpose. As either a senior network engineer or manager, the graduate would be expected to demonstrate their initiative and be able to use their research skills to rapidly adapt to the demands of new technology. In recognition of these demands students will be given the opportunity to study towards industrial qualifications such as Cisco Certified Network Associate (CCNA) and Cisco Certified Network Professionals (CCNP).

It is anticipated that graduates in this field would be able to find employment in a number of different areas of networking, including routing and switching, network design, VoIP, and security. While most will seek roles in the commercial and public sector others may undertake comparable roles in the creative and third sector organisations.

It is expected that graduates would seek positions such as:

· Network Administrators
· Network Associates
· Network Engineers
· Senior Network Engineers
· Network Support Engineers
· Security Engineers
· Systems Engineers
· Network Specialists
· Network Analysts
· Network Consultants
· Network Managers
· Network Architects

Computer Games Development: Graduates from this programme will have a greater knowledge and skill mastery in the technical aspects of software development with a specific focus on computer graphics and the modelling of physical phenomena for visual simulation. The focus is the use of these techniques in real-time environments (i.e. games) and graduates are likely to find employment either within the games industry or organisations which commit resources to developing highly technical software systems, especially those with a computer graphics emphasis, this may include the arts sector. They are likely to have to work as a member of a team, conceiving, designing, developing and implementing software. Graduates from this programme would expect to be initially employed as graduate developers and progress to full engineer after two years’ experience. Students finding employment with larger companies are most likely to work in larger teams building a variety of large-scale applications. Opportunities also exist in traditional software development, web development, mobile game development, etc. While most will seek roles in the commercial and public sector others may undertake comparable roles in the creative and third sector organisations.

It is expected that graduates would seek positions such as:

· Software Engineers
· App Developers
· CGI Special Effects Programmers
· Games Programmers
· VFX Programmer

Computing and Information Systems: Graduates from this programme will be highly skilled in database development and management along coupled application development. A significant emphasis is placed on database management and the implementation of applications for manipulating information including both web and Windows applications. The importance of the storage, distribution and analysis of information is also recognised. 

Graduates from this programme will be prepared to manage either development or maintenance teams within an industrial environment on either small or large-scale projects. While most will seek roles in the commercial and public sector others may undertake comparable roles in the creative and third sector organisations.

Graduates of this programme would be expected to seek employment as:

· Data analysts 
· Database administrators
· Application developers
· Web developers

Software Engineering: Graduates from this programme will be skilled and knowledgeable in the technical aspects of software development, and are likely to find employment either within specialist software organisations, or within organisations that commit resources to developing highly technical software systems. They are likely to have to work as a member of a team, conceiving, designing, developing and implementing complex software systems. Graduates from this programme would expect to be initially employed as software engineers. 

Those employed by SMEs are likely to work in smaller teams or perhaps as sole developers. Students finding employment with larger companies are most likely to work in larger teams building a variety of large-scale applications. While most will seek roles in the commercial sector others may undertake comparable roles in the arts and third sector organisations.

It is expected that graduates would seek positions such as:

· Software Engineers
· Software Developers
· Application Developers
· System Engineers
· System Analyst
· Version control manager
· Project lead/manager

Web Development: Graduates from this programme will have a greater knowledge and skill mastery in the technical aspects of web development, and will find employment either within a company providing a web application on the Internet or an organisation requiring an internal intranet application to support their business needs. During this programme, they will study all aspects of web technologies and be introduced to the current programming languages and techniques used in developing the both the client and server side of a web application. 

Students may also elect to study mobile technology, data warehousing, geographical systems, etc. They are likely to have to work as a member of a team, conceiving, designing, developing and implementing web application, mobile web application or a web service. Graduates from this programme would expect to be initially employed as graduate web developers or software engineers and progress to full engineer after 2 years’ experience. 

Those employed by SMEs are likely to work in smaller teams or perhaps as sole developers. Students finding employment with larger companies are most likely to work in larger teams building a variety of large-scale applications. While most will seek roles in the commercial and public sector others may undertake comparable roles in the creative and third sector organisations.

Graduates of this programme would be expected to seek employment as:

· Web Developer
· Webmaster
· Intranet Application Developer
· Database Administrator
· Application Developer

[bookmark: _Toc318984538][bookmark: _Toc429663830]2.4 	Links with Other Organisations

[bookmark: _Toc318984540]The School has well-developed links with Microsoft (software) and CISCO (hardware) through their academy programmes, which feed valuable high level practical content into the programmes. The programme team believes that the inclusion of high level practical content such as that in the Cisco curriculum, demonstrates that students understand and can apply the theoretical concepts studied in real contexts; such practical, real-world application will enhance the skills, and hence the employability, of the students, without sacrificing academic rigour.

Industrial links include the Driver and Vehicle Licensing Agency (DVLA), Business Systems Services, Liverpool Victoria and John Collins and Partners. In web, mobile and computer games development links include Caboodle, Chaos Trend, Quote Exchange, S8080, Coopley Solutions, Productivity Balloon, Interface3, Sony, Creative Assembly, Blitz, etc. Chaos Trend, for example, is a local company staffed by graduates from the university and has provided significant support in cross-platform mobile game development and eBooks. 

In November 2000, the School became a member of the Oracle Academic Initiative (OAI). The OAI develops partnerships with colleges and universities world-wide to help develop qualified knowledge workers for today's high-tech market, address the world-wide IT labour shortage and to expand the digital economy. Oracle's commitment provides software, curriculum, professional development, certification, and recruiting resources to the School of Applied Computing. Moreover, OAI enables the use of cutting edge resources to provide a substantial educational experience to students in the computing discipline.

The School became a Microsoft IT Academy in 2002 (previously a Microsoft Authorised Academic Training Partner), allowing it to deliver technical content on Microsoft technology to students in order to meet the demands of future employers and the global technology marketplace. Microsoft employees and partners have visited the School to give presentations to students on new technologies. 

Currently, all the programmes in the undergraduate computing portfolio (excluding Mobile Application Development, which was validated after the accreditation) are British Computing Society (BCS) accredited to Chartered IT Professional (CITP) level. In addition, Software Engineering and Computer Games Development have been accredited to Chartered Engineer (Partial CEng) level. All the HND programmes in the current portfolio have been accredited to IEng status. The intention will be to seek CEng or CITP status for new programmes during the next BCS accreditation period.


[bookmark: _Toc429663831]2.5 	Features of the School/Faculty

The School of Applied Computing has been running computing degrees in full- and part-time mode since 1992 and masters programs in computing related subjects since 1999 with the validation of the MSc e-Commerce, and others such as MSc in Computer Networks (first validated in 2007) and MSc Applied Computing (validated in 2010). 

In recognition of the quality of these programmes, in 2012 the BCS accredited all the programmes in the current undergraduate computing portfolio. This means that they are recognised as being of a sufficiently high standard to contribute fully to the academic requirements for graduates to register for the status of Chartered IT Professional (CITP). Additionally, the BCS accredited both the BSc Software Engineering and Computer Games Development programmes for partial fulfilment of the academic requirements for Chartered Engineer status (CEng). At the time of writing, we are the only university in Wales to achieve the CEng distinction for its computing programmes.

The programme team has significant experience in delivering the long-established computing portfolio. Quality procedures are in place to ensure the effective administration and management of the programmes, and the team is always open to learn from the best practices of others. In the past, external examiners have commended the School on its cohesive nature and its enthusiasm to incorporate emerging technological innovations. Lecturers are keen to ensure that they have the contemporary knowledge and skills to deliver the programme content effectively. Consequently, the team members are mindful that they undertake activities to ensure continuing professional development (CPD). Members of the team have already attended a conference on mobile computing, to determine the current professional and academic status of mobile computing in education.

Students on the current undergraduate Computing Portfolio have indicated their satisfaction with the School via the completion of the National Student Survey (NSS), awarding the School an excellent overall result of 91% in 2013. The only programme individually identified in the survey in 2013 was the BSc CIS programme which obtained a rating of 100%. Last year’s statistics (2014) were a little lower at 78%. The team believes that their score was impacted by University events beyond their control and aim to be back above 85% this academic year. The scores clearly demonstrate that the School will be able to deliver the proposed programme to a very high standard.

The School supports four research groups:

· Computer Networks
· Medical and Biological Simulation Systems
· Pedagogy in Computing
· Big Data

The Computer Networks Research group has 4 academic staff and 4 research students. The group has completed a £611k TSB funded project known as ASTEC that measured the movement of the sea bed sediment using mobile underwater sensors that were scattered onto the sea bed.  The system used underwater electromagnetic communications technology and was world leading in this area. The project team developed new protocols and algorithms to support the networking of sensors in salt water environments.[footnoteRef:27] The project team generated a number of research papers in this area; such research supports and enhances the networking content of modules taught such as Emerging Network Technologies. The group is now expanding its research into terrestrial sensor networks designed for environmental monitoring and is currently seeking research partners and research grants.  [27: http://www.internet-engineering.co.uk/] 


The Medical and Biological simulation systems group is currently undertaking several projects in the analysis of acoustic signals generated by the human body.  The group is researching various methods for the development of non-invasive diagnostic techniques to aid in the diagnosis of obstructive sleep apnoea (OSA). This work closely involves consultants at Singleton Hospital Swansea.

The group is also studying signals generated within the inner ear and is analysing the properties of middle ear pressure regulation to try to gain a more robust understanding of the significance of fractal dimensions within the signals. This work is in collaboration with Gloucester Royal NHS.

The Pedagogy in Computing, has number of staff researching themes associated with e-Learning, and have presented conference papers/published book chapters. The School has previously won funding for two JISC funded projects in this area namely ‘eTutor' and ‘ReCite'.

The ‘eTutor' project explored the potential to develop and deliver education and training on-line using ubiquitous technologies, social networking and open source software, and freely available on-line resources. The ‘ReCite' project investigated the implications of academic module repurposing in different organisations. This research has contributed to the development of pedagogy in the department and inspired a number of student Projects in the eLearning arena.

The School of Applied Computing has always had excellent links with local and national employers.  A Cisco Networking Academy has been based in the School of Applied Computing at Swansea for a number of years. The School has delivered the Cisco Certified Network Associate (CCNA) course since 1999 and offers a specialised and fully equipped laboratory to all students studying Cisco materials.

The lab has been updated regularly with the latest equipment and software to support Cisco Certified Network Professional (CCNP), Security, and Network Management.  For the past 15 years we have offered the CCNA course to suitably qualified adults in the south west Wales region. The students are from small to medium enterprises, national and multi-national organisations and are seeking to enhance their career prospects in the networking industry. 

The Academy delivers accredited training and support for advanced networking technologies to SMEs and a range of FEI/HEIs in Wales. It also provides Cisco modules to existing students as an additional provision. The Cisco contract has very recently been renewed through competitive tender and we now have academy status as both an Instructor Training Centre (ITC) and Academy Support Centre (ASC). It is the only such academy in Wales.

In 2014, the school became a VMware IT academy (vITA). VMware is one of the leading organisations providing various products and services in the field of cloud, data centre, networking and security. The IT Academy Programme introduces students to VMware technologies and equips them with VMware technical skills to complement their chosen fields of study. UWTSD is only such academic institution in Wales that offers course materials developed by VMware.

There is a commitment from the School to support both academia and industry by concentrating on leading edge technologies and ideas within the field of computer networks. The student market that the academy team seeks to educate will help to move forward both national and local economies. With these considerations in mind, the team developed their research and academic course portfolio to meet the skills and knowledge that the computer networking industry requires.



[bookmark: _Toc429663832]2.6 	Collaborative Partner Institution

Not applicable




3. [bookmark: _Toc429663833]Programme Details

The MComp Portfolio outlined in this document is designed to retain clear programme distinctiveness whilst taking advantage of commonality across programmes to gain efficiency. There are four main areas of interest:

· Business
· Computing
· Communications and Engineering
· Computer Graphics


The programmes which make up this portfolio are:

· MComp Business Information Technology
· MComp Computer Games Development
· MComp Computer Networks 
· MComp Computing and Information Systems
· MComp Software Engineering
· MComp Web Development
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[bookmark: _Toc429663834]3a	Programme Details - Business Information Technology

[bookmark: _Toc399428593]3.1a	Programme Overview

The main themes of the programme are:

· The role and use of Application Software and Information Systems in Business and Marketing.
· Data Management, Data Mining and Business intelligence.
· Business, Project and Team Management.

The Business Information Technology programme introduces students to the management, business functions and strategies that are required when developing innovative information technology systems.

The programme provides a balance between Application Software, Information Systems and Business management. The modules focus on the methods and technologies used to create effective IT and information system solutions to business problems including the associated management issues. The emphasis is on analysing business requirements and translating them into business systems using standard software applications rather than in-depth programming. The role and use of Application Software and IS in Business and Marketing is introduced in Software Business Applications and Systems Analysis at level 4 before being continued with Accounting and Accounting Software, Business programming, eCommerce and Web Technologies for Business at Level 5.  These topics are contextualised by the Business Information Systems and their relation to the user considered in Usability Engineering. The successful utilisation of information technology will require an in-depth knowledge of management issues associated with communications, end-user computing and the management of financial and human resources these are developed in level 6 End User Computing and Usability Engineering.

The Data Management, Data Mining and Business intelligence theme is introduced in Systems Analysis and Data Visualisation at level 4 before and continued in Data Management at level 5.These techniques and tools provide an integral part of Business Information Systems explored at level 6 and underpin the use of advanced data interrogation techniques used in Data Mining at level 7.

Finally, project management is a theme developed at Level 5 through the Project Management module, which covers the principles and concepts behind scheduling tasks, allocating resources and managing teams. In the Major Project students must demonstrate their ability to work independently, and this includes producing a project plan, managing their time, researching their specific topic of interest and producing a deliverable e.g. a web application. However, it is at Level 7 that this theme is best reflected. The modules Leadership and Management and Group Project equip them with the management skills required. Group Project also focuses on the ability of the student to plan, schedule tasks, communicate effectively, and participate as a member of a team. This reflects the importance the School places on management in MComp and Masters Programmes.
Table 3.1a

	Module Code
	Module Title
	Credit value

	Level 4

	M4X00995
	Academic and Employability Skills
	10

	M4X00996
	Business and Management
	20

	M4X00998
	Computer Architecture
	10

	M4X00999
	Data Visualisation
	10

	M1X9046
	Marketing Essentials
	20

	M4X01018
	Software Business Applications
	30

	M4X0117
	Systems Analysis
	20

	Level 5

	M5X01021
	Accounting and Accounting Software
	20

	M5X01027
	Business Programming
	10

	M5X01029
	Data Management
	20

	M5X01030
	eCommerce
	20

	M5X01033
	Enterprise and Innovation
	10

	M5X01059
	Web Technologies for Business
	20

	M5X00615
	Project Management 
	10

	M5X01051
	Research Methods 
	10

	Level 6

	M3X8645
	Major Project
	40

	M6X01088
	Business Information Systems
	20

	M6X01097
	End User Computing
	20

	M6X01102
	Managing People and Change
	20

	M6X01110
	Usability Engineering
	20

	Level 7

	M7X01688
	Data Mining
	20

	M7X01697
	Leadership and Management
	20

	M7X01700
	Marketing and Web Analytics
	20

	M7X01694
	Group Project
	60


[bookmark: _Toc399428594]


3.2a	Programme Aims

The programme aims, by intellectual stimulation, practical application and development of suitable skills, to produce an informed and competent graduate who is experienced in analysis, design, implementation and evaluation in the chosen subject area.

The programme has the following general educational and specific aims for the CertHE:


General Education Aims:

a. To develop in students the ability to communicate effectively.

b. To enable students to work under guidance and as a member of a team. 

c. To give students an understanding of professional, legal and ethical issues including sustainability.

Specific Aims:

d. To develop in students a requisite understanding of key aspects of a range of concepts, principles and techniques associated with business IT some of which may be at the forefront of the discipline.

e. To enable students to analyse well-defined scenarios in business to determine the appropriate technologies and tools that should be deployed, and apply them to resolve problems or to meet a set of requirements.

f. To encourage students to identify problems or tasks, and design solutions showing a requisite understanding of the need for quality, with appropriate documentation, that demonstrates an ability to draw on supporting evidence

g. To promote the discussion of applications, concepts, principles, techniques and theory based upon a body of knowledge

The programme has the following general educational and specific aims for the DipHE:


General Educational Aims:

h. To develop in students the transferable skills required in the employment context, including working independently as either an individual or as a team member with minimal guidance.


Specific Aims:

i. To provide an opportunity for students to apply their knowledge, skills and ideas with business IT, and exercise critical judgement across a range of issues.

j. To give students the ability to evaluate methodologies, concepts and principles that can be applied to loosely defined scenarios.

k. To enable students to analyse technologies applied to the solution of loosely defined problems or in the development of applications to meet real-world requirements.

l. To demonstrate an understanding of the importance of testing, verification, validation and any factors that may impact the quality of a solution, design, implementation, report, product or service.

m. To enable students to analyse, select and apply established methods, standards and best practices associated with the programme including the time management and organisational skills required for employment, and develop within them an awareness of the need for continuing professional development and lifelong learning.

n. To provide students with a good understanding of applications, services and systems and the skills required to design, implement and manage them.


The programme has the following general educational and specific aims for the BSc (Hons):

General Educational Aims:

o. To enable students to critically evaluate and analyse complex systems

p. To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.

Specific Aims

q. To enable students to be creative and innovative in the application of the concepts, principles and techniques associated business IT.

r. To provide an opportunity for students to demonstrate academic rigour appropriate to honours level through the use of analytical and technical skills.


The programme has the following general educational and specific aims for the MComp:

General Educational Aims:

s. To stimulate and enhance a graduate’s enquiring, analytical, innovative and creative approach, thereby encouraging initiative, independent judgement and critical self-judgement.

Specific Aims:

t. To critically appraise commercial Software and information systems in terms of their application to Business and Management functions and consider their usability, performance, security, legal and ethical implications including sustainability.

u. To integrate the appropriate design, technology and commercial aspects to develop an ability to provide innovative, targeted solutions to problems.

v. To develop an in-depth understanding of the range of technologies, both software, necessary for the design, deployment and maintenance of a Management information systems.

w. To develop an in depth knowledge of strategic management, leadership styles and Organisation culture.
[bookmark: _Toc399428595]
3.3a	Programme Learning Outcomes – Business Information Technology

At undergraduate level the QAA Computing benchmarks define the abilities and skills of students as subject-related cognitive abilities, subject-related practical abilities and additional transferable skills.  UK-SPEC specifies criteria for knowledge and understanding, intellectual abilities, practical skills and general transferable skills that general learning outcomes at all levels must satisfy.  At postgraduate level the QAA Computing benchmarks define skills and abilities in term of Knowledge and Understanding, Subject Specific Skills and General (Transferable) Skills.  These categories and criteria overlap, so these categories can be redefined as:

1. Knowledge and understanding: students must be able to demonstrate their knowledge and understanding of essential facts, concepts, theories and principles of their discipline.

1. Cognitive (thinking) skills: they must be able to apply appropriate science, engineering and computational thinking to the analysis of problems. Demonstrating a creative and innovative ability to synthesis solutions.

1. Practical skills: they must be able to apply computing or engineering skills in the acquired through working in laboratories or workshops in the development of a design or implemented product (e.g. application, electronic circuit, etc.).

1. Key skills: they must have developed transferable skills that will be of value in a wide range of situations. These include problem solving, communication, and working with others, as well as the effective use of general IT facilities and information retrieval skills. They also include planning self-learning and improving performance, as the foundation for lifelong learning.


On completion of the CertHE students will be able to:


Knowledge and Understanding:

a. Demonstrate a sound knowledge and understanding of well-established facts, concepts, principles and theories involved with the management of a wide range of business functions including IT, e.g. accounts, sales and marketing, human resources.

b. Apply well-established systems analysis and design techniques to produce requirement and design specifications for computer-based systems and applications showing a requisite understanding of the need for quality. 

c. Consider professional, legal and ethical issues including sustainability.

d. Discuss applications, concepts, principles, techniques related to business IT.

Cognitive Skills:

e. Select and deploy well-established methodologies, technologies, techniques and tools relevant to implementing applications, managing computer systems or configuring networks in well-defined scenarios. 

Key Skills:

f. Communicate the results of their work effectively, in a structured and coherent written format.

g. Present information orally and using visual media.

h. Work under guidance as a member of a team


On completion of the DipHE students will be able to:

Knowledge and Understanding:

Cognitive Skills:

i. Generate and justify a range of alternative solutions to computing related problems, exercising critical judgement across a range of issues. Appraise the role of business and information systems and information technology strategies within an organisation and how IS/IT strategies support and impact upon the functional business areas.

j. Critically evaluate well-established methodologies, frameworks, concepts and principles that can be applied to loosely defined scenarios relevant to business IT.

k. Recognise factors that impact on the quality in the design, development and documentation of applications or systems and the importance of testing, verification and validation.

Practical Skills:

l. Apply technologies and techniques associated with business IT based on the analysis of a loosely defined problem scenario and provide appropriate documentation. Analyse problems that occur within the area of business information systems, and design and develop workable solutions using a variety of programming languages and software packages/applications.

m. Consider marketing and business requirements and engage in entrepreneurial activities. Demonstrate entrepreneurial skills, self-motivation and analytical abilities through an investigation of specific business IT problems and opportunities, and the production of vocationally- and/or commercially-oriented business plans and reports

n. Demonstrate the knowledge and skills required to design, implement and manage applications, services and systems. Design, create and maintain a variety of database systems, whilst recognising the latest trends and future developments within the computing industry, e.g. databases for multi-users, e-Commerce, and geographical information systems.


Key Skills:

o. Work as an individual or as a member of a team with minimum guidance.

p. Manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.


On completion of the BSc students will be able to:

Cognitive Skills:

q. Analyse, design or implement complex systems. Evaluate critically the issues associated with innovation and the management of information systems within an organisation

Practical Skills:

r. Synthesise and apply the methods and techniques that have been learned, to review, consolidate and extend knowledge and understanding.

s. Apply appropriate methods and techniques that have been learned, to initiate, plan and implement projects.

Key Skills:

t. Collect, interpret, analyse, synthesise and communicate information using appropriate methods

u. Research, integrate and critically evaluate information from a variety of sources related to business IT.

Students who have successfully completed the MComp can be expected to demonstrate the following learning outcomes:

Knowledge and Understanding:

v. A comprehensive understanding of techniques applicable to their own research or advanced scholarship.

w. A conceptual understanding that enables them to critically evaluate current research and advanced scholarship in data mining.

x. Display a systematic understanding of advanced theoretical knowledge of web based marketing strategies and web analytics.

y. The ability to consistently apply advanced theoretical and practical aspects of emerging information systems technologies.

Cognitive Skills

z. Display fluency, proficiency and originality in the application of information systems concepts, principles along with current research and best practice.

Practical Skills:

aa. The ability to research, critically evaluate and apply management theory, concepts and principles.

ab. Apply current concepts in leadership to business organisations


[bookmark: _Toc399428596]3.4a	Programme Structure – Business Information Technology

The Programme will consist of four years full time with two semesters per term (for full time students).In all qualifications the compulsory modules predominate to ensure that the programme aims and learning outcomes are met and maintain programme distinctiveness. The programme team have considered the balance of compulsory and optional modules at all levels within the programme, and also to ensure that all modules that are optional within one programme are core to another programme. 

· At Level 4 all modules are compulsory. They provide underpinning material for later stages of the programme including the fundamentals of systems development and operations. This level also provides appropriate academic and professional development for each individual student.
· At Level 5 a diverse range of modules are delivered. More specialist content is included at this level.
· At Level 6 the modules become even more specialised in nature, focusing on advanced topics in business information technology. The major project provides the student with the opportunity to select a topic of their own choice that reflects their own interests.
· At Level 7 the modules reflect the need to synthesise research, management, current practice and knowledge at the forefront in the area of business information technology. 

Students will be expected to study the combination of modules in Table 3.2:


Table 0.2a – Suggested Delivery Schedule

LEVEL 4

Semester 1

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M1X9046
	Marketing Essentials
	Compulsory
	20

	M4X00995
	Academic and Employability Skills
	Compulsory
	10

	M4X00996
	Business and Management
	Compulsory
	20

	M4X00998
	Computer Architecture
	Compulsory
	10



Semester 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M4X00999
	Data Visualisation
	Compulsory
	10

	M4X01018
	Software Business Applications
	Compulsory
	30

	M4X0117
	Systems Analysis
	Compulsory
	20





LEVEL 5

Semester 1

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M5X01027
	Business Programming
	Compulsory
	10

	M5X01030
	eCommerce
	Compulsory
	20

	M5X01051
	Research Methods
	Compulsory
	10

	M5X01059
	Web Technologies for Business
	Compulsory
	20



Semester 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M5X00615
	Project Management 
	Compulsory
	10

	M5X01021
	Accounting and Accounting Software
	Compulsory
	20

	M5X01029
	Data Management
	Compulsory
	20

	M5X01033
	Enterprise and Innovation
	Compulsory
	10



Level 6

Semesters 1 and 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M3X8645
	Major Project
	Compulsory
	40



Semester 1

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M6X01088
	Business Information Systems
	Compulsory
	20

	M6X01102
	Managing People and Change
	Compulsory
	20



Semester 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M6X01097
	End User Computing
	Compulsory
	20

	M6X01110
	Usability Engineering
	Compulsory
	20




LEVEL 7

Semester 1

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M7X01688
	Data Mining
	Compulsory
	20

	M7X01700
	Marketing and Web Analytics
	Compulsory
	20

	M7X01694
	Group Project
	Compulsory
	20



Semester 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M7X01694
	Group Project (continued)
	Compulsory
	40

	M7X01697
	Leadership and Management
	Compulsory
	20
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	Knowledge and Understanding
	Cognitive Skills
	Practical Skills
	Key Skills
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	
	
	
	
	
	
	
	
	

	M7X01694 Group Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
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[bookmark: _Toc318984550][bookmark: _Toc399428598]3.6a	Learning, Teaching and Assessment Strategy

The style of teaching of the programme modules will be selected to satisfy the paramount aim of teaching, namely the transfer of knowledge and the students' subsequent understanding and application of that knowledge.  There is no preferred style of teaching for the programme as a whole and consequently a variety of techniques will be employed including lectures, demonstrations, assignments, role play, projects, seminars, tutorials, student presentations, etc. Developing the ability to learn and apply knowledge independently is however a primary focus of the learning and teaching strategy.

The essential criterion for choice of teaching strategy is that that the educational course aims and objectives are achieved in all modules.  Specific details of the combination of lectures, tutorials etc. are given in each the modules. 

The team believes that subjects such as computing can be very remote from typical uses of the technology if taught from a purely theoretical standpoint. The use of practical sessions, however, can make the subject become far more relevant. This approach is central to the teaching and learning strategy of the programme. 

The emphasis on vocational content restricts the ability to deliver the programme as a distance learning course. However, online content is provided through VLEs in support of classroom based learning including Moodle and Cisco Networking Academy training

This does not mean however, that the programme is reduced to a training programme; on the contrary, the same high level of theoretical material is studied but it is also studied in a working practical implementation.

The development of intellectual skills such as analysis, innovation, critical appraisal and the like will be themes throughout the formal classes and learning process.  Lectures will be used to explore concepts and theories and develop knowledge for underpinning advanced technical skills.

Laboratory workshops and tutorials will be used for solving complex problems using appropriate methodologies, technologies and research materials. 

Students will be required to develop high-level study and learning skills that will allow them to engage in individual personal research of the academic and professional literature. 

Seminars will be used to explore research in selected topics in detail using case scenarios and papers, and provide an opportunity for students to demonstrate a conceptual understanding of current research and to analyse critically leading-edge technologies.



	[bookmark: _Toc318984548]
Module 
Code
	Module 
Title
	Level 
	Credits
	Assessment details

	M4X00995
	Academic and Employability Skills
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 

	M4X00996
	Business and Management
	4
	20
	Assessment Component 1 – 50%
Coursework: Assignment (1500 words) 

Assessment Component 2 – 50%
Practical: (1500 words)

	M4X00998
	Computer Architecture
	4
	10
	Assessment Component 1 – 100%
Exam: Written

	M4X00999
	Data Visualisation
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 

	M1X9046
	Marketing Essentials
	4
	20
	Assessment Component 1 – 50%
Practical: (≈1500 words)

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words) 

	M4X01018
	Software Business Applications
	4
	30
	Assessment Component 1 – 50%
Coursework: Assignment (≈1750 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1750 words)

	M4X0117
	Systems Analysis
	4
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01021
	Accounting and Accounting Software
	5
	20
	Assessment Component 1 – 50%
Practical

Assessment Component 2 – 50%
Practical

	M5X01027
	Business Programming
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (≈1500 words)

	M5X01029
	Data Management
	5
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01030
	eCommerce
	5
	20
	Assessment Component 1 – 100%
Coursework: Assignment (3000 words) 

	M5X01033
	Enterprise and Innovation
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 

	M5X01059
	Web Technologies for Business
	5
	20
	Assessment Component 1 – 50%
Practical: (≈1500 words)

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X00615
	Project Management 
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 

	M5X01051
	Research Methods 
	5
	10
	Assessment Component 1 – 20%
Coursework: Critique (400 words) 

Assessment Component 2 – 80%
Coursework: Project Proposal (2600 words)

	M3X8645
	Major Project
	6
	40
	Assessment Component 1 – 15%
Coursework: Interim Viva 

Assessment Component 2 – 55%
Coursework: Final Report (≈12000 words)

Assessment Component 3 – 20%
Practical: Final Viva/Demo 

Assessment Component 4 – 10%
Coursework: Exhibition Board


	M6X01088
	Business Information Systems
	6
	20
	Assessment Component 1 – 30%
Exam

Assessment Component 2 – 70%
Coursework: Assignment (≈1750 words)

	M6X01097
	End User Computing
	6
	20
	Assessment Component 1 – 40%
Practical: (≈1200 words)

Assessment Component 2 – 60%
Coursework: Assignment (≈1800 words)

	M6X01102
	Managing People and Change
	6
	20
	Assessment Component 1 – 50%
Practical: (≈1500 words)

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M6X01110
	Usability Engineering
	6
	20
	Assessment Component 1 – 50%
Exam

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M7X01688
	Data Mining
	7
	20
	Assessment Component 1 – 10%
Practical: 8-10 minute presentation

Assessment Component 2 – 70%
Coursework: Report (4000 words)

Assessment Component 3 – 20%
Practical: 8 - 10 minute Poster Presentation (Poster 1,000 words approx.). 


	M7X01697
	Leadership and Management
	7
	20
	Assessment Component 1 – 100%
Coursework: Assignment (5000 words) 

	M7X01700
	Marketing and Web Analytics
	7
	20
	Assessment Component 1 – 50%
Coursework: Assignment (2500 words)
Assessment Component 2 – 50%
Coursework: Assignment (2500 words)

	M7X01694
	Group Project
	7
	40
	Assessment Component 1 – 15%
Coursework: Project Initiation Document (3000 words per student)
Assessment Component 2 – 10%
Practical: Interim Viva(7-8 minutes per student)

Assessment Component 3 – 50%
Coursework: Final Report (≈5000 words per student)

Assessment Component 4 – 20%
Practical: Final Viva/Demo (circa 10 minutes per student)

Assessment Component 5 – 5%
Coursework: Exhibition Board (1000 words equivalent)





[bookmark: _Toc399428599]3.7a	Mode of Delivery

Full-time on-campus only.


[bookmark: _Toc399428600]3.8a	Work-based Learning

Not Applicable


[bookmark: _Toc399428601]3.9a	Flexible and Distributed Learning programmes

Not Applicable


[bookmark: _Toc399428602]3.10a	Student Support offered

Students are made aware of the need for Personal Development Planning (PDP) and given access to online PDP resources.  To promote sustainable personal development, students are also introduced to cloud-based services that provide online storage and easier accessibility. A briefing on the importance of PDP is conducted by the Programme Team and/or a member of the student services team. PDP is a key element in the students learning experience and they are encouraged to use PDP as a tool for reflective learning and practice.

All lecturing staff place learning material on Moodle for student access outside of lecturers. Students may also use any laboratories for their studies if not currently occupied, and are also encouraged to seek permission to use machines even when in use by another class.

The Faculty always encourages students to approach staff if they have any questions, and in supporting students with problems the Schools implement an “Open Door” policy as far as is practicable. Students are asked to make “reasonable” demands on staff to avoid continual interruption, but it is only on rare occasions that this has become an issue. Staff enjoy engaging with students during their studies, and encourage them at every opportunity.



[bookmark: _Toc318984547][bookmark: _Toc399428603]3.11a	Sustainability Statement

The School of Applied Computing’s sustainability strategy is based upon The Future Fit Framework (HEA 2012),UWTSD's Template and Guidance for Faculty Sustainability Plans (Davidson, J. 2012), and the School of Built and Natural Environment's Sustainability Plan 2012-2013 (Philips, M. 2013). The basic concept is that of "Education for Sustainable Development" (ESD), where "sustainability education prepares people to cope with, manage and shape social, economic and ecological conditions characterised by change, uncertainty, risk and complexity" (HEA 2012: 9). The School's strategy is considered as having two main elements: firstly, the programme structures and underlying pedagogy, and secondly, the actual content or subject matter of these programmes.

All programmes within the School are informed by an Experiential learning pedagogy. The implication of this is that we consider the Major Project, and Research Methods and Data Analysis to be the core elements of the programme into which the other ("taught") modules feed. The student-centred nature of these modules allow for "learning methods" that are "more open-ended, participative, diverse and interactive than is often the case in academic teaching" (HEA 2012: 37). The following ESD characteristics are enabled:

· Learning through discovery.
· Learning through interactive technology.
· Learning through game play.
· Learner-centred approach.
· Learning programming with Robotic Challenges.
· Collaborative learning.
· Integrative assessments linking separate module to a coherent multi-part solution.
· Praxis-oriented learning linking theory and experience.
· Focus on self-regulative learning and a ‘real issues’ orientation.
· Cognitive, affective, and skills-related objectives.
· Learning with staff but also with and from outsiders.

These characteristics are in keeping with UWTSD's stated aims to produce graduates who have well-developed competencies in creative problem-solving, teamwork, communication, and who have a high level of self-reflection at a personal and professional level.

3.11.1a Specific to the programme

[bookmark: _Toc410828839]The Research Methods and Data Analysis and Leadership and Management modules have the "agenda" of addressing issues such as literacy, planning, risk assessment, collaboration, environmental impact, and cost. Furthermore they address the key issue of allowing the student to work in inter-disciplinary teams.  The Leadership and Management module equips students with the management skills required by the organisations. Within the Business theme of the programme, students are instructed in sustainability within a business and organisational context. One area covered is Triple Bottom Line with the Accounting and Accounting Software and Enterprise and Innovation modules. This looks at the “three pillars” of sustainability in business: People, Planet and Profit. The sustainability theme is continued in modules such as Usability Engineering which considers the impact of ubiquitous computing, for example, on transport networks.

Throughout the programme, students are given opportunities to learn transferable skills that will help them to sustain a career in a fast-moving field. This is delivered to the students at all four levels, starting with Academic and Employability Skills (Level 4) and building their independence through Research Methods (Level 5) and the individual Major Project (Level 6). At Level 7, the Group Project is the culmination of the programme where students will have the skills to perform research and development to both on their own and as a member of a team. 


[bookmark: _Toc399428604]3.12a	Admissions

Admissions arrangements will be made in accordance with the University’s Admissions Policy. Each application will be considered on its own merit. However, specific entry requirements will be published on the University website. All admissions- related decisions will be made in accordance with the Admissions Policy, and any specific requirements to support the selection process will be determined in consultation with Registry. 

Regulations for transfer to the course are documented in the Academic Quality Handbook section 6.4.2.4.

Applicants will not require DBS checks prior to enrolment.

The recruitment target for the first year of the programme is 8 students.


[bookmark: _Toc399428605]3.13a	Exit Points and Awards

The exit awards for this programme are summarised below:
120 credits = CertHE
240 credits = DipHE
360 credits = BSc (Hons)
60 credits at Level 7 = Postgraduate Certificate
480 credits = MComp 

Regulations governing fallback awards and progression between Levels 5 and 6 for integrated masters programs are provided in section 6.4.2.5 of the Academic Quality Handbook. 


[bookmark: _Toc399428592][bookmark: _Toc429663835]3b	Programme Details - Computer Games Development

3.1b	Programme Overview
	
The main themes of the programme are:

• Computer games programming
• Software development
• Computer graphics and animation
• Real-time modelling and simulation
• Project and team management in the computer game development industry

Computer games programming is introduced at Level 4 in modules such as Computational Thinking, Introduction to Programming and Introduction to Games Programming.  The games programming theme continues at level 5 with Games Programming and Graphics, which introduces the student to relevant algorithms and data-structures.  Also, within the Introduction to AI module, important data structures such as graphs, trees, stacks and queues are used to model intelligent agents.  These are also applied to indie games in Indie Game Development.  At level 6, advanced game programming topics are considered in context in Network Multiplayer Games, which includes networked application programming and the development of multi-threaded games and servers.  At Level 7 this theme continues within the module AI for Games and VFX where new and emerging techniques are studied and implemented using appropriate SDKs and programming/scripting languages.  SIMD parallel programming methods are explored at  Level 7 in the module GPU Shader Development.  The software development theme is introduced in Information Engineering at Level 4 and continued in Software Engineering Principles at Level 5, which introduces software development principles and practices.

At Level 4, computer graphics and animation are introduced in Modelling Lighting and Rendering Theory, which considers aspects of computer graphics.  The computer graphics and animation theme is continued in Games Programming and Graphics and Games Content Engineering, the former focusing on game engine and graphics engine development while the later considers the loading of game content such as scripts, models and sound files.  The graphics and animation theme is continued at Level 6 with Advanced Graphics and Shader Development, which considers more complex rendering and animation techniques and programming for dedicated graphics hardware.  More advanced shader development techniques are conserved at Level 7 in GPU Shader Development.

Maths for Software Development and Games Physics and Maths lay the foundations at Level 4 for the later simulation modules and computer graphics.  The real-time modelling and simulation theme is introduced in Games Physics and Maths and continued with Introduction to Games AI at Level 5, which introduces the modelling of intelligent agents.  At Level 6 agent simulation is again considered in the Advanced AI and Machine Learning module, while the use of HPC techniques for real-time simulation and modelling in computer games is considered in HPC for Games and Visualisation.  At  Level 7 the real-time modelling theme is extended with modules considering advanced topics such as Artificial Intelligence for Games and VFX and Visual Simulation.

Software Engineering Principles (at Level 5) introduces project management (specifically applied to software projects) while Research Methods considers the management of individual research projects.  These techniques are deployed at Level 6 in the Major Project.  The management of the software projects is considered and deployed in the Group Project.

Table 3.1

	Module Code
	Module title
	Credit value

	Level 4

	M4X00995
	Academic and Employability Skills
	10

	M4X00997
	Computational Thinking
	10

	M4X00998
	Computer Architecture
	10

	M4X01001
	Games Physics and Maths
	10

	M4X01006
	Introduction to Games Programming
	10

	M4X01003
	Information Engineering
	20

	M4X01012
	Introduction to Programming
	20

	M4X01015
	Maths for Software Development
	20

	M4X01016
	Modelling, Rendering and Lighting Theory
	10

	Level 5

	M5X01022
	Agent AI
	10

	M5X01037
	Games Content Engineering
	20

	M5X01038
	Games Programming and Graphics
	30

	M5X01043
	Indie Game Development
	20

	M5X01054
	Software Engineering Principles
	20

	M5X01033
	Enterprise and Innovation
	10

	M5X01051
	Research Methods 
	10

	Level 6

	M3X8645
	Major Project
	40

	M6X01081
	Advanced Graphics
	20

	M6X01105
	Network Multiplayer Games
	20

	M6X01080
	Advanced AI and Machine Learning
	20

	M6X01099
	HPC for Games and Visualisation (option)
	20

	M6X01108
	Shader Development (option)
	20

	Level 7

	M7X00601
	Artificial Intelligence for Games and VFX
	20

	M7X01693
	GPU Shader Development
	20

	M7X01704 
	Visual Simulation
	20

	M7X01694
	Group Project
	60





3.2b	Programme Aims

The programme aims, by intellectual stimulation, practical application and development of suitable skills, to produce an informed and competent graduate who is experienced in analysis, design, implementation and evaluation in the chosen subject area.
The programme has the following general educational and specific aims for the CertHE:

General Education Aims:

a. To develop in students the ability to communicate effectively.

b. To enable students to work under guidance and as a member of a team. 

c. To give students an understanding of professional, legal and ethical issues including sustainability.

Specific Aims:

d. To develop in students a requisite understanding of key aspects of a range of concepts, principles and techniques associated computer games development some of which may be at the forefront of the discipline.

e. To enable students to analyse well-defined scenarios in games development to determine the appropriate technologies, techniques and tools that should be deployed, and apply them to resolve problems or to meet a set of requirements.

f. To encourage students to identify problems or tasks, and design solutions showing a requisite understanding of the need for quality, with appropriate documentation, that demonstrates an ability to draw on supporting evidence

g. To promote the discussion of applications, concepts, principles, techniques and theory based upon a body of knowledge

The programme has the following general educational and specific aims for the DipHE:

General Educational Aims:

h. To develop in students the transferable skills required in the employment context, including working independently as either an individual or as a team member with minimal guidance.

i. To enable students to analyse, select and apply established methods, standards and best practices associated with the programme including the time management and organisational skills required for employment, and develop within them an awareness of the need for continuing professional development and lifelong learning.

j. To provide students with a good understanding of applications, services and systems and the skills required to design, implement and manage them.

Specific Aims

k. To provide an opportunity for students to apply their knowledge, skills and ideas with computer games development, and exercise critical judgement across a range of issues.

l. To give students the ability to evaluate methodologies, graphics SDKs, frameworks, concepts and principles that can be applied to loosely defined scenarios.
m. To enable students to analyse technologies and techniques applied to the solution of loosely defined problems or in the development of games to meet real-world requirements.

n. To demonstrate a systematic understanding of the importance of testing, verification, validation and any factors that may impact the quality of a solution, design, implementation, report, product or service.

The programme has the following general educational and specific aims for the BSc (Hons):

General Educational Aims:

o. To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.

p. To provide an opportunity for students to demonstrate academic rigour appropriate to honours level through the use of analytical and technical skills.

Specific Aims

q. To enable students to be creative and innovative in the application of the concepts, principles and techniques associated with computer games development.

r. To enable students to critically evaluate, analyse, design or implement complex games


The programme has the following general educational and specific aims for the MComp:

General Educational Aims:

s. To stimulate and enhance a graduate’s enquiring, analytical, innovative and creative approach, thereby encouraging initiative, independent judgement and critical self-judgement. 

t. To develop an ability to generate and communicate original concepts that extend the knowledge acquired in the taught sections of the programmes. This aim is primarily achieved through the major project.

u. To prepare the graduate, through the acquisition of advanced theoretical concepts and practical skills, for employment, research and continuing professional development.


Specific Aims:

v. To critically appraise commercial games and visual effects industries’ systems in terms of usability, design, and performance etc., and consider their legal and ethical implications including sustainability. 

w. To integrate the appropriate design, technology and commercial aspects in order to develop an ability to provide innovative, targeted solutions to problems.

x. To develop an in-depth understanding of the range of technologies, both software and hardware, necessary for the design, deployment and analysis of applications used in the Games and Animation industries.

y. To develop an in depth knowledge of the management styles and structures of organisations


3.3b	Programme Learning Outcomes

At undergraduate level the QAA Computing benchmarks define the abilities and skills of students as subject-related cognitive abilities, subject-related practical abilities and additional transferable skills.  UK-SPEC specifies criteria for knowledge and understanding, intellectual abilities, practical skills and general transferable skills which general learning outcomes at all levels must satisfy. 

At postgraduate level the QAA Computing benchmarks define skills and abilities in term of Knowledge and Understanding, Subject Specific Skills and General (Transferable) Skills. 

These categories and criteria overlap, so these categories can be redefined as:

(i) Knowledge and understanding: students must be able to demonstrate their knowledge and understanding of essential facts, concepts, theories and principles of their discipline.

(ii) Cognitive (thinking) skills: they must be able to apply appropriate science, engineering and computational thinking to the analysis of problems. Demonstrating a creative and innovative ability to synthesis solutions.

(iii) Practical skills: they must be able to apply computing or engineering skills in the acquired through working in laboratories or workshops in the development of a design or implemented product (e.g. application, electronic circuit, etc.).

(iv) Key skills: they must have developed transferable skills that will be of value in a wide range of situations. These include problem solving, communication, and working with others, as well as the effective use of general IT facilities and information retrieval skills. They also include planning self-learning and improving performance, as the foundation for lifelong learning.

On completion of the CertHE students will be able to:

Knowledge and Understanding:

a. Demonstrate a sound knowledge and understanding of well-established facts, concepts, principles and theories relevant to computer games development.
b. Consider professional, legal and ethical issues including sustainability.

c. Discuss applications, concepts, principles, techniques related to computer games development.


Cognitive Skills:

d. Select and deploy well-established methodologies, technologies, techniques and tools relevant to implementing applications, managing computer systems or configuring networks in well-defined scenarios.

e. Apply well-established systems analysis and design techniques to produce requirement and design specifications for computer-based systems and applications showing a requisite understanding of the need for quality. 


Key Skills:

f. Communicate the results of their work effectively, in a structured and coherent written format.

g. Present information orally and using visual media.

h. Work under guidance as a member of a team



On completion of the DipHE, students will be able to:

Knowledge and Understanding:

Cognitive Skills:

i. Generate and justify a range of alternative solutions to computing related problems, exercising critical judgement across a range of issues.

j. Critically evaluate well-established methodologies, frameworks, concepts and principles that can be applied to loosely defined scenarios relevant to computer games development. Demonstrate proficiency in the understanding and application of appropriate programming frameworks, SDKs and games software

k. Recognise factors that impact on the quality in the design, development and documentation of applications or systems and the importance of testing, verification and validation.

Practical Skills:

l. Apply technologies and techniques associated with computer games development based on the analysis of a loosely defined problem scenario and provide appropriate documentation. Evaluate and apply appropriate technologies and communication techniques suitable for the production of networked, Internet and mobile games. Demonstrate proficiency in the application of computer graphics in the development of games. Understand and deploy the concepts and principles of artificial intelligence in computer games.

m. Consider marketing and business requirements and engage in entrepreneurial activities. Demonstrate enterprising skills, self-motivation and analytical abilities through an investigation of specific business and/or games industry problems and opportunities, and the production of vocationally- and/or commercially-oriented plans and reports

n. Demonstrate the knowledge and skills required to design, implement and manage applications, services and systems. Evaluate, select and deploy analysis and design methods appropriate to professional games software engineering activities in the development of high-quality software.

Key Skills:

o. Work as an individual or as a member of a team with minimum guidance.

p. Manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.

	On completion of the BSc (Hons), students will be able to:

Cognitive Skills:

q. Synthesise and apply the methods and techniques that have been learned, to review, consolidate and extend knowledge and understanding.

r. Analyse, design or implement complex systems. Evaluate, select and deploy algorithms, principles and optimisation techniques for high performance game development.

Practical Skills:

s. Apply appropriate methods and techniques that have been learned, to initiate, plan and implement projects.

Key Skills:

t. Collect, interpret, analyse, synthesise and communicate information using appropriate methods
u. Research, integrate and critically evaluate information from a variety of sources related to computer games development.

	Students who have successfully completed the MComp be expected to demonstrate the following general learning outcomes:

Knowledge and Understanding:

v. A comprehensive understanding of techniques applicable to their own research or advanced scholarship.

w. The ability to critically evaluate and analyse styles of management and organisational structure.

x. To demonstrate advanced theoretical and practical knowledge of emerging ideas used in creating games and visual effects.

y. To demonstrate advanced theoretical and practical knowledge using appropriate scientific computing paradigms and frameworks.

Cognitive Skills:

z. A systematic understanding of knowledge in their field, and originality in the application of that knowledge.

aa. A conceptual understanding that enables them to critically evaluate current research and advanced scholarship in the discipline.

ab. To demonstrate advanced theoretical and practical knowledge of A.I techniques used in games and visual effects programming including the ability to analyse, design, implement and evaluate A.I. software components.

ac. To demonstrate advanced theoretical and practical knowledge of shaders and visual simulation including the ability to apply this knowledge in the analysis, design, implementation and evaluation of software components.

Practical Skills:

ad. An ability to deal with complex issues both systematically and creatively.


3.4b	Programme Structure

The Programme will consist of four years full time with two semesters per term (for full time students).In all qualifications the compulsory modules predominate to ensure that the programme aims and learning outcomes are met and maintain programme distinctiveness. The programme team have considered the balance of compulsory and optional modules at all levels within the programme, and also to ensure that all modules that are optional within one programme are core to another programme. 

· At Level 4 all modules are compulsory. They provide underpinning material for later stages of the programme including the fundamentals of systems development and operations. This level also provides appropriate academic and professional development for each individual student.

· At Level 5 a diverse range of modules are delivered. More specialist content is included at this level.

· At Level 6 the modules become even more specialised in nature, focusing on advanced topics in computer games development. The major project provides the student with the opportunity to select a topic of their own choice that reflects their own interests.

· At Level 7 the modules reflect the need to synthesise research, management, current practice and knowledge at the forefront in the area of computer games development. 

Students will be expected to study the combination of modules in Table 3.2:


Table 0.2b

LEVEL 4

Semester 1

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M4X00995
	Academic and Employability Skills
	Compulsory
	10

	M4X00997
	Computational Thinking
	Compulsory
	10

	M4X00998
	Computer Architecture
	Compulsory
	10

	M4X01006
	Introduction to Games Programming
	Compulsory
	10

	M4X01015
	Maths for Software Development
	Compulsory
	20



Semester 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M4X01001
	Games Physics and Maths
	Compulsory
	10

	M4X01003
	Information Engineering
	Compulsory
	20

	M4X01012
	Introduction to Programming
	Compulsory
	20

	M4X01016
	Modelling, Rendering and Lighting Theory
	Compulsory
	10



LEVEL 5

Semester 1

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M5X01022
	Agent AI
	Compulsory
	10

	M5X01037
	Games Content Engineering
	Compulsory
	20

	M5X01038
	Games Programming and Graphics
	Compulsory
	30



Semester 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M5X01043
	Indie Game Development
	Compulsory
	20

	M5X01054
	Software Engineering Principles
	Compulsory
	20

	M5X01033
	Enterprise and Innovation
	Compulsory
	10

	M5X01051
	Research Methods 
	Compulsory
	10




Level 6

Semesters 1 and2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M3X8645
	Major Project
	Compulsory
	40



Semester 1

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M6X01081
	Advanced Graphics
	Compulsory
	20

	M6X01105
	Network Multiplayer Games
	Compulsory
	20



Semester 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M6X01080
	Advanced AI and Machine Learning
	Compulsory
	20

	M6X01099
	HPC for Games and Visualisation 
	Optional
	20

	M6X01108
	Shader Development
	Optional
	20



Students must select one of the two optional modules. 


LEVEL 7


Semester 1

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M7X01693
	GPU Shader Development
	Compulsory
	20

	M7X01703 
	Artificial Intelligence for Games and VFX
	Compulsory
	20

	M7X01694
	Group Project
	Compulsory
	20




Semester 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M7X01694
	Group Project (continued)
	Compulsory
	40

	M7X01704 
	Visual Simulation
	Compulsory
	20



3.5b	Curriculum Map
	
	Knowledge and Understanding
	Cognitive Skills
	Practical Skills
	Key Skills

	
	a
	b
	c
	V
	w
	x
	y
	d
	e
	i
	j
	k
	q
	r
	z
	aa
	bb
	cc
	l
	m
	n
	s
	dd
	f
	g
	h
	o
	p
	t
	u

	Module Code and Title
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Level 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M4X00995 Academic and Employability Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M4X00997 Computational Thinking
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M4X00998 Computer Architecture
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M4X01001 Games Maths and Physics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M4X01006 Introduction to Games Programming
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M4X01003 Information Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M4X01012 Introduction to Programming
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M4X01015 Maths for Software Developers
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M4X01016 Modelling, Rendering and Lighting Theory
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Level 5 (Options 1 of 3)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M5X01022 Agent AI
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M5X01033 Enterprise and Innovation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M5X01037 Games Content Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M5X01038 Games Programming and Graphics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M5X01043 Indie Game Development
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M5X01051 Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M5X01054 Software Engineering Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Level 6 (Options 1 of 4)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01080 Advanced AI and Machine Learning
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01081 Advanced Graphics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01099 High Performance Computing for Games and Visualisation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M3X8645 Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01105 Network Multiplayer Games
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01108 Shader Development
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Level 7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M7X00601 Artificial Intelligence for Games and VFX
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M7X01693 GPU Shader Development
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M7X01704  Visual Simulation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M7X01694 Group Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
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3.6b	Learning, Teaching and Assessment Strategy

The style of teaching of the programme modules will be selected to satisfy the paramount aim of that teaching, namely the transfer of knowledge and the students' subsequent understanding and application of that knowledge.  

There is no preferred style of teaching for the programme as a whole and consequently a variety of techniques will be employed including lectures, demonstrations, assignments, role play, projects, seminars, tutorials, student presentations, etc. Developing the ability to learn and apply knowledge independently is however a primary focus of the learning and teaching strategy.

The essential criterion for choice of teaching strategy is that that the educational course aims and objectives are achieved in all modules.  Specific details of the combination of lectures, tutorials etc. are given in each the modules. 

The team believes that subjects such as computing can be very remote from typical uses of the technology if taught from a purely theoretical standpoint. The use of practical sessions, however, can make the subject become far more relevant. 

This approach is central to the teaching and learning strategy of the programme. The emphasis on vocational content restricts the ability to deliver the programme as a distance learning course. However, online content is provided through VLEs in support of classroom based learning including Moodle and Cisco Networking Academy training

This does not mean however, that the programme is reduced to a training programme; on the contrary, the same high level of theoretical material is studied but it is also studied in a working practical implementation.

The development of intellectual skills such as analysis, innovation, critical appraisal and the like will be themes throughout the formal classes and learning process.  Lectures will be used to explore concepts and theories and develop knowledge for underpinning advanced technical skills.

Laboratory workshops and tutorials will be used for solving complex problems using appropriate methodologies, technologies and research materials. 

Students will be required to develop high-level study and learning skills that will allow them to engage in individual personal research of the academic and professional literature. 

Seminars will be used to explore research in selected topics in detail using case scenarios and papers, and provide an opportunity for students to demonstrate a conceptual understanding of current research and to analyse critically leading-edge technologies.




	
Module 
Code
	Module 
Title
	Level 
	Credits
	Assessment details

	M4X00995
	Academic and Employability Skills
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words)

	M4X00997
	Computational Thinking
	4
	10
	Assessment Component 1 – 100%
Practical


	M4X00998
	Computer Architecture
	4
	10
	Assessment Component 1 – 100%
Exam: Written

	M4X01001
	Games Physics and Maths
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (≈1500 words) 

	M4X01006
	Introduction to Games Programming
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (≈1500 words) 

	M4X01003
	Information Engineering
	4
	20
	Assessment Component 1 – 30%
Practical: Laboratory Task 

Assessment Component 2 – 70%
Coursework: Assignment (3000 words)

	M4X01012
	Introduction to Programming
	4
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M4X01015
	Maths for Software Development
	4
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M4X01016
	Modelling, Rendering and Lighting Theory
	4
	10
	Assessment Component 1 – 100%
Exam: Written

	M5X01022
	Agent AI
	5
	10
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

	M5X01037
	Games Content Engineering
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01038
	Games Programming and Graphics
	5
	30
	Assessment Component 1 – 70%
Coursework: Assignment (≈3150 words) 

Assessment Component 2 – 30%
Exam: Written

	M5X01043
	Indie Game Development
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X0038
	Software Engineering Principles
	5
	20
	Assessment Component 1 – 30%
Exam: Written

Assessment Component 2 – 70%
Coursework: Assignment (≈2100 words)

	M5X01033
	Enterprise and Innovation
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 



	M5X01051
	Research Methods
	5
	10
	Assessment Component 1 – 20%
Coursework: Critique (400 words) 

Assessment Component 2 – 80%
Coursework: Project Proposal (2600 words)

	M3X8645
	Major Project
	6
	40
	Assessment Component 1 – 15%
Coursework: Interim Viva 

Assessment Component 2 – 55%
Coursework: Final Report (≈12000 words)

Assessment Component 3– 20%
Practical: Final Viva/Demo 

Assessment Component 4 – 10%
Coursework: Exhibition Board


	M6X01081
	Advanced Graphics
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Exam: Written

	M6X01105
	Network Multiplayer Games
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Exam: Written

	M6X01080
	Advanced AI and Machine Learning
	6
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2– 50%
Coursework: Assignment (≈1500 words)

	M6X01099
	HPC for Games and Visualisation 
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M6X01108
	Shader Development
	6
	20
	Assessment Component 1 – 60%
Coursework: Assignment (≈1800 words) 

Assessment Component 2 – 40%
Practical

	M7X00601
	Artificial Intelligence for Games and VFX
	7
	20
	Assessment Component 1 – 50%
Coursework: Assignment (2500 words) 

Assessment Component 2 – 50%
Exam: Written (2 hours)

	M7X01693
	GPU Shader Development
	7
	20
	Assessment Component 1 – 50%
Coursework: Assignment (2500 words) 

Assessment Component 2 – 50%
Coursework: (2500 words)

	M7X01703 
	Scientific Computing and Virtualisation
	7
	20
	Assessment Component 1 – 50%
Coursework: Assignment (2500 words)

Assessment Component 2 – 50%
Exam: Written (2 hours)

	M7X01704 
	Visual Simulation
	7
	20
	Assessment Component 1 – 50%
Coursework: Assignment (2500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (2500 words equivalent)

	M7X01694
	Group Project
	7
	60
	Assessment Component 1 – 15%
Coursework: Project Initiation Document (3000 words per student) 

Assessment Component 2 – 10%
Practical: Interim Viva(7-8 minutes per student)

Assessment Component 3 – 50%
Coursework: Final Report (≈5000 words per student)

Assessment Component 4 – 20%
Practical: Final Viva/Demo (circa 10 minutes per student)

Assessment Component 5 – 5%
Coursework: Exhibition Board (1000 words equivalent)




3.7b	Mode of Delivery

Full-time on-campus only.


3.8b	Work-based Learning

Not Applicable


3.9b	Flexible and Distributed Learning programmes

Not Applicable
3.10b	Student Support offered

Students are made aware of the need for Personal Development Planning (PDP) and given access to online PDP resources. To promote sustainable personal development students are also introduced to cloud-based services that provide online storage and easier accessibility. A briefing on the importance of PDP is conducted by the Programme Team and/or a member of the student services team. PDP is a key element in the students learning experience and they are encouraged to use PDP as a tool for reflective learning and practice.

All lecturing staff place learning material on Moodle for student access outside of lecturers. Students may also use any laboratories for their studies if not currently occupied, and are also encouraged to seek permission to use machines even when in use by another class.

The Faculty always encourages students to approach staff if they have any questions, and in supporting students with problems the Schools implement an “Open Door” policy as far as is practicable. Students are asked to make “reasonable” demands on staff to avoid continual interruption, but it is only on rare occasions that this has become an issue. Staff enjoy engaging with students during their studies, and encourage them at every opportunity.


3.11b	Sustainability Statement

The School of Applied Computing’s sustainability strategy is based upon The Future Fit Framework (HEA 2012),UWTSD's Template and Guidance for Faculty Sustainability Plans (Davidson, J. 2012), and the School of Built and Natural Environment's Sustainability Plan 2012-2013 (Philips, M. 2013). The basic concept is that of "Education for Sustainable Development" (ESD), where "sustainability education prepares people to cope with, manage and shape social, economic and ecological conditions characterised by change, uncertainty, risk and complexity" (HEA 2012: 9). The School's strategy is considered as having two main elements: firstly, the programme structures and underlying pedagogy, and secondly, the actual content or subject matter of these programmes.

All programmes within the School are informed by an Experiential learning pedagogy. The implication of this is that we consider the Major Project, and Research Methods and Data Analysis to be the core elements of the programme into which the other ("taught") modules feed. The student-centred nature of these modules allow for "learning methods" that are "more open-ended, participative, diverse and interactive than is often the case in academic teaching" (HEA 2012: 37). The following ESD characteristics are enabled:

· Learning through discovery.
· Learning through interactive technology.
· Learning through game play.
· Learner-centred approach.
· Learning programming with Robotic Challenges.
· Collaborative learning.
· Integrative assessments linking separate module to a coherent multi-part solution.
· Praxis-oriented learning linking theory and experience.
· Focus on self-regulative learning and a ‘real issues’ orientation.
· Cognitive, affective, and skills-related objectives.
· Learning with staff but also with and from outsiders.

These characteristics are in keeping with UWTSD's stated aims to produce graduates who have well-developed competencies in creative problem-solving, teamwork, communication, and who have a high level of self-reflection at a personal and professional level.


3.11.1b Specific to the programme

In software development, the emphasis is on centralising resources to reduce energy consumption and on the design of applications that maximise the reuse of code to minimise the work required to build new applications. 

By avoiding having to rework code, the manpower required and the associated resources to support this work load is reduced. Furthermore, effective design itself can limit the amount of data that has to be stored and increase the performance of software reducing the time required to process it resulting in lower power requirements. 

Modules such as Introduction to Programming and Games Programming and Graphics focus the concepts and principles of software design, while modules including Indie Game Development, Software Engineering Principles and Advanced AI and Machine Learning promote and encourage the creation of usable software that will not require changes later in the development process.

For students who take the Enterprise and Innovation option, sustainability is studied through a business lens.  Students are instructed in sustainability within a business and organisational context. One area covered is Triple Bottom Line, which looks at the “three pillars” of sustainability in business: People, Planet and Profit.

Throughout the programme, students are given opportunities to learn transferable skills that will help them to sustain a career in a fast-moving field. This is delivered to students at all four levels, starting with Academic and Employability Skills ( Level 4) and building their independence through Research Methods (level 5) and the individual Major Project (level 6). At Level 7, the Group Project is the culmination of this programme where students will have the skills to perform research and development to both on their own and as a member of a team. 


3.12b	Admissions

Admissions arrangements will be made in accordance with the University’s Admissions Policy. Each application will be considered on its own merit. However, specific entry requirements will be published on the University website. All admissions- related decisions will be made in accordance with the Admissions Policy, and any specific requirements to support the selection process will be determined in consultation with Registry. 

Regulations for transfer to the course are documented in the Academic Quality Handbook section 6.4.2.4.

Applicants will not require DBS checks prior to enrolment.

The recruitment target for the first year of the programme is 8 students.



3.13b	Exit Points and Awards

The exit awards for this programme are summarised below:
120 credits = CertHE
240 credits = DipHE
360 credits = BSc (Hons)
60 credits at Level 7 = Postgraduate Certificate
480 credits = MComp

Regulations governing fallback awards and progression between Levels 5 and 6 for integrated masters programs are provided in section 6.4.2.5 of the Academic Quality Handbook. 




[bookmark: _Toc429663836]3c	Programme Details - Computer Networks


3.1c	Programme Overview


The main themes of the programme are:

· Networking within an Enterprise Environment
· Routing and Switching
· Network Management and Security

Computer Networking is a very significant topic of study, and a Computer Networks programme has always been offered by the School as part of its portfolio.  The programme provides an excellent balance between the main themes.

The theme of Networking has an enterprise emphasis on understanding the principles of networking, designing different types of networks, implementing routing and switching within a networking infrastructure.  At level 4 the basic knowledge and understanding of networking is covered by the Network Principles, Internet Protocol and IP Internetworking modules. Local Area Networks and Wireless Networks emphasise different types of networks, and this is continued at level 6 in Wide Area Networks and Advanced Routing.

The routing and switching theme, which covers different types of routing and various switching techniques within an enterprise, is introduced in IP Internetworking at level 4 and continued at level 5 in Local Area Networks.  At level 6 more complex technologies for interconnecting networks are introduced in Wide Area Networks and Advanced Routing, and continued at level 7 in IP Switched Networks and Emerging Network Technologies. 

The network management and security theme focuses on optimising a network and protecting the networking infrastructure against various treats and attacks.  The theme is introduced in Internet Security, Network Operating Systems and Security and Project Management at Level 5, and is continued at Level 6 in the Network Management module.  At Level 7 more complex security issues and the implementation of appropriate countermeasures by network administrators/engineers are investigated in detail. 



Table 3.1c

	Module Code
	Module title
	Credit value

	Level 4

	M4X00995
	Academic and Employability Skills
	10

	M4X00998
	Computer Architecture
	10

	M1X8511
	Computer Programming
	20

	M4X00999
	Data Visualisation
	10

	M4X01003
	Information Engineering
	20

	M4X01005
	Internet Protocols
	10

	M4X01123
	IP Internetworking
	20

	M4X01126
	Network Principles
	20

	Level 5

	M5X01045
	Internet Security
	10

	M5X01046
	Local Area Networks
	20

	M2X8522
	Network Operating Systems and Security
	20

	M5X01050
	Network Services
	10

	M5X01062
	Network Simulation
	20

	M5X01060
	Wireless Networks
	20

	M5X00615
	Project Management 
	10

	M5X01051
	Research Methods 
	10

	Level 6

	M3X8645
	Major Project
	40

	M6X01084
	Advanced Routing
	20

	M6X01091
	Data Centre Technologies
	20

	M6X01104
	Network Management
	20

	M6X01113
	Wide Area Networks
	20

	Level 7

	M7X01691
	Emerging Network Technologies
	20

	M7X01696 
	IP Switched Networks
	20

	M7X01701
	Network Security
	20

	M7X01694
	Group Project
	60





3.2c	Programme Aims

The programme aims, by intellectual stimulation, practical application and development of suitable skills, to produce an informed and competent graduate who is experienced in analysis, design, implementation and evaluation in the chosen subject area.


The programme has the following general educational and specific aims for the CertHE:

General Education Aims:

a. To develop in students the ability to communicate effectively.

b. To enable students to work under guidance and as a member of a team. 

c. To give students an understanding of professional, legal and ethical issues including sustainability.

Specific Aims:

d. To develop in students a requisite understanding of key aspects of a range of concepts, principles and techniques associated with computer networks some of which may be at the forefront of the discipline.

e. To enable students to analyse well-defined scenarios in computer networking to determine the appropriate technologies, configurations and tools that should be deployed, and apply them to resolve networking problems or to meet a set of requirements.

f. To encourage students to identify problems or tasks, and design solutions showing a requisite understanding of the need for quality, with appropriate documentation, that demonstrates an ability to draw on supporting evidence

g. To promote the discussion of network applications, concepts, principles, techniques and theory based upon a body of knowledge


The programme has the following general educational and specific aims for the DipHE:

General Educational Aims:

h. To develop in students the transferable skills required in the employment context, including working independently as either an individual or as a team member with minimal guidance.

Specific Aims:

i. To provide an opportunity for students to apply their knowledge, skills and ideas with computer networks, and exercise critical judgement across a range of issues.

j. To give students the ability to evaluate methodologies, protocols, concepts and networking principles that can be applied to loosely defined scenarios.

k. To enable students to analyse technologies and techniques applied to the solution of loosely defined problems or in the development of networks that meet real-world requirements.

l. To demonstrate a systematic understanding of the importance of testing, verification, validation and any factors that may impact the quality of a network configuration, design, implementation, report, product or service.

m. To enable students to analyse, select and apply established methods, standards and best practices associated with the programme including the time management and organisational skills required for employment, and develop within them an awareness of the need for continuing professional development and lifelong learning.

n. To provide students with a good understanding of applications, services and systems and the skills required to design, implement and manage them.

The programme has the following general educational and specific aims for the BSc (Hons):

General Educational Aims:

o. To provide an opportunity for students to demonstrate academic rigour appropriate to honours level through the use of analytical and technical skills.

Specific Aims:

p. To enable students to be creative and innovative in the application of the concepts, principles and techniques associated with computer networks.

q. To enable students to critically evaluate, analyse, design or implement complex networks and systems

r. To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.


The programme has the following general educational and specific aims for the MComp:

General Educational Aims:

s. To stimulate and enhance a graduate’s enquiring, analytical, innovative and creative approach, thereby encouraging initiative, independent judgement and critical self-judgement. 

t. To develop an ability to generate and communicate original concepts that extend the knowledge acquired in the taught sections of the programmes. 

u. To prepare the graduate, through the acquisition of advanced theoretical concepts and practical skills, for employment, research and continuing professional development.

Specific Aims:

v. To critically appraise commercial computer network systems in terms of security, usability, design, and performance etc. and consider their legal and ethical implications including sustainability. 

w. To integrate the appropriate design, technology and commercial aspects to develop an ability to provide innovative, targeted solutions to problems.

x. To develop an in-depth understanding of the range of technologies, both software and hardware, necessary for the design, deployment and maintenance of an advanced network or internetwork.


3.3c	Programme Learning Outcomes

At undergraduate level the QAA Computing benchmarks define the abilities and skills of students as subject-related cognitive abilities, subject-related practical abilities and additional transferable skills.  UK-SPEC specifies criteria for knowledge and understanding, intellectual abilities, practical skills and general transferable skills that general learning outcomes at all levels must satisfy. At postgraduate level the QAA Computing benchmarks define skills and abilities in term of Knowledge and Understanding, Subject Specific Skills and General (Transferable) Skills.  These categories and criteria overlap, so these categories can be redefined as:	

(i) Knowledge and understanding: students must be able to demonstrate their knowledge and understanding of essential facts, concepts, theories and principles of their discipline.

(ii) Cognitive (thinking) skills: they must be able to apply appropriate science, engineering and computational thinking to the analysis of problems. Demonstrating a creative and innovative ability to synthesis solutions.

(iii) Practical skills: they must be able to apply computing or engineering skills in the acquired through working in laboratories or workshops in the development of a design or implemented product (e.g. application, electronic circuit, etc.).

(iv) Key skills: they must have developed transferable skills that will be of value in a wide range of situations. These include problem solving, communication, and working with others, as well as the effective use of general IT facilities and information retrieval skills. They also include planning self-learning and improving performance, as the foundation for lifelong learning.


On completion of the CertHE students will be able to:

Knowledge and Understanding:

a. Demonstrate a sound knowledge and understanding of well-established facts, concepts, principles and theories relevant to computer networking. A systematic understanding of knowledge in the field of computer networks, transmission techniques for data, audio and video, and originality in the application of that knowledge.

Cognitive Skills:

b. Discuss applications, concepts, principles, techniques related to computer networking.  Evaluate critically the performance of an existing network, including security measures


c. Select and deploy well-established methodologies, technologies, techniques and tools relevant to implementing applications, managing computer systems or configuring networks in well-defined scenarios.

d. Apply well-established systems analysis and design techniques to produce requirement and design specifications for computer-based systems and applications showing a requisite understanding of the need for quality. 

e. Communicate the results of their work effectively, in a structured and coherent written format.

Key Skills:

f. Present information orally and using visual media.

g. Work under guidance as a member of a team

h. Consider professional, legal and ethical issues including sustainability.


On completion of the DipHE students will be able to:

Knowledge and Understanding:

i. Demonstrate the knowledge and skills required to design, implement and manage applications, services and systems. Demonstrate a systematic understanding of technical details relating to routing protocols and switching techniques.

Cognitive Skills:

j. Generate and justify a range of alternative solutions to computing related problems, exercising critical judgement across a range of issues.

k. Apply technologies and techniques associated with computer networking based on the analysis of a loosely defined problem scenario and provide appropriate documentation. To design, implement and/or simulate complex networks and communications protocols.

l. Recognise factors that impact on the quality in the design, development and documentation of applications or systems and the importance of testing, verification and validation.

Practical Skills:

m. Critically evaluate well-established methodologies, frameworks, concepts and principles that can be applied to loosely defined scenarios relevant to computer networking. Analyse and develop appropriate design and security documentation for a given network.

Key Skills:

n. Work as an individual or as a member of a team with minimum guidance.

o. Manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.

p. Consider marketing and business requirements and engage in entrepreneurial activities 


On completion of the BSc students will be able to:

Knowledge and Understanding:

q. Synthesise and apply the methods and techniques that have been learned, to review, consolidate and extend knowledge and understanding.

Cognitive Skills:

r. Apply appropriate methods and techniques that have been learned, to initiate, plan and implement projects.

Practical Skills:

s. Analyse, design or implement complex systems.  Demonstrate a detailed theoretical and practical knowledge of WAN technologies and protocols.

Key Skills:

t. Collect, interpret, analyse, synthesise and communicate information using appropriate methods. A conceptual understanding that enables them to critically evaluate current research and advanced scholarship in the discipline.

u. Research, integrate and critically evaluate information from a variety of sources related to computer networking.


Students who have successfully completed the MComp can be expected to demonstrate the following general learning outcomes:

Knowledge and Understanding:

v. Synthesise systematic understanding of knowledge in their field, and originality in the application of that knowledge.

w. A comprehensive understanding of techniques applicable to their own research or advanced scholarship.

x. A conceptual understanding that enables them to critically evaluate current research and advanced scholarship in the discipline.

y. To demonstrate advanced theoretical and practical knowledge of emerging networks technologies.


Cognitive Skills:

z. The ability to critically evaluate and analyse styles of management and organisational structure.

aa. An ability to deal with complex issues both systematically and creatively.

Practical Skills:

ab. An ability to analyse and design advanced computer networks (both software and hardware aspects) and to identify and take appropriate action to eliminate security threats.

ac. To demonstrate advanced theoretical and practical knowledge of complex routing protocols and multilayer switching as used in very large corporate networks and internetworks.

ad. To analyse, design and deploy security measures on Enterprise networks.

Key Skills:

ae. Self-direction and originality in solving problems, and independently plan and implement tasks at an appropriate level.

af. An ability to communicate their conclusions clearly to specialist and non-specialist audiences.


3.4c	Programme Structure

The Programme will consist of four years full time with two semesters per term (for full time students).In all qualifications the compulsory modules predominate to ensure that the programme aims and learning outcomes are met and maintain programme distinctiveness. The programme team have considered the balance of compulsory and optional modules at all levels within the programme, and also to ensure that all modules that are optional within one programme are core to another programme. 

· At Level 4 all modules are compulsory. They provide underpinning material for later stages of the programme including the fundamentals of systems development and operations. This level also provides appropriate academic and professional development for each individual student.

· At Level 5 a diverse range of modules are delivered. More specialist content is included at this level.

· At Level 6 the modules become even more specialised in nature, focusing on advanced topics in computer networks. The major project provides the student with the opportunity to select a topic of their own choice that reflects their own interests.

· At Level 7 the modules reflect the need to synthesise research, management, current practice and knowledge at the forefront in the area of computer networks. 

Students will be expected to study the combination of modules in Table 3.2:
Table 0.2c


LEVEL 4

Semester 1

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M4X00995
	Academic and Employability Skills
	Compulsory
	10

	M4X01005
	Internet Protocols
	Compulsory
	10

	M4X01126
	Network Principles
	Compulsory
	20

	M4X01123
	IP Internetworking
	Compulsory
	20



Semester 2

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M1X8511
	Computer Programming
	Compulsory
	20

	M4X00998
	Computer Architecture
	Compulsory
	10

	M4X01003
	Information Engineering
	Compulsory
	20

	M4X00999
	Data Visualisation
	Compulsory
	10




LEVEL 5

Semester 1

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M5X00615
	Project Management 
	Compulsory
	10

	M5X01050
	Network Services
	Compulsory
	10

	M5X01046
	Local Area Networks
	Compulsory
	20

	M2X8522
	Network Operating Systems and Security
	Compulsory
	20



Semester2

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M5X01051
	Research Methods
	Compulsory
	10

	M5X01045
	Internet Security
	Compulsory
	10

	M5X01062
	Network Simulation
	Compulsory
	20

	M5X01060
	Wireless Networks
	Compulsory
	20



Level 6

Semesters 1 and 2

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M3X8645
	Major Project
	Compulsory
	40



Semester 1

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M6X01084
	Advanced Routing
	Compulsory
	20

	M6X01091
	Data Centre Technologies
	Compulsory
	20



Semester 2

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M6X01104
	Network Management
	Compulsory
	20

	M6X01113
	Wide Area Networks
	Compulsory
	20



LEVEL 7

Semester 1

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M7X01696 
	IP Switched Networks
	Compulsory
	20

	M7X01701
	Network Security
	Compulsory
	20

	M7X01694
	Group Project
	Compulsory
	20



Semester 2

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M7X01691
	Emerging Network Technologies
	Compulsory
	20

	M7X01694
	Group Project (continued)
	Compulsory
	40



3.5c	Curriculum Map
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3.6c	Learning, Teaching and Assessment Strategy

The style of teaching of the programme modules will be selected to satisfy the paramount aim of that teaching, namely the transfer of knowledge and the students' subsequent understanding and application of that knowledge.  

There is no preferred style of teaching for the programme as a whole and consequently a variety of techniques will be employed including lectures, demonstrations, assignments, role play, projects, seminars, tutorials, student presentations, etc. Developing the ability to learn and apply knowledge independently is however a primary focus of the learning and teaching strategy.

The essential criterion for choice of teaching strategy is that that the educational course aims and objectives are achieved in all modules.  Specific details of the combination of lectures, tutorials etc. are given in each the modules. 

The team believes that subjects such as computing can be very remote from typical uses of the technology if taught from a purely theoretical standpoint. The use of practical sessions, however, can make the subject become far more relevant. This approach is central to the teaching and learning strategy of the programme. 

The emphasis on vocational content restricts the ability to deliver the programme as a distance learning course. However, online content is provided through VLEs in support of classroom based learning including Moodle and Cisco Networking Academy training

This does not mean however, that the programme is reduced to a training programme; on the contrary, the same high level of theoretical material is studied but it is also studied in a working practical implementation.

The development of intellectual skills such as analysis, innovation, critical appraisal and the like will be themes throughout the formal classes and learning process.  Lectures will be used to explore concepts and theories and develop knowledge for underpinning advanced technical skills.

Laboratory workshops and tutorials will be used for solving complex problems using appropriate methodologies, technologies and research materials. 

Students will be required to develop high-level study and learning skills that will allow them to engage in individual personal research of the academic and professional literature. 

Seminars will be used to explore research in selected topics in detail using case scenarios and papers, and provide an opportunity for students to demonstrate a conceptual understanding of current research and to analyse critically leading-edge technologies.



	
Module 
Code
	Module 
Title
	Level 
	Credits
	Assessment details

	M4X00995
	Academic and Employability Skills
	4
	10
	Assessment Component 1 – 1000%
Coursework: Assignment (1500 words) 


	M4X00998
	Computer Architecture
	4
	10
	Assessment Component 1 – 100%
Exam: Written

	M1X8511
	Computer Programming
	4
	20
	Assessment Component 1– 50%
Coursework: Assignment (≈1500words)

Assessment Component 2– 50%
Practical: Laboratory Task 

	M4X00999
	Data Visualisation
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 


	M4X01003
	Information Engineering
	4
	20
	Assessment Component 1 – 30%
Practical: Laboratory Task 

Assessment Component 2 – 70%
Coursework: Assignment (3000 words)

	M4X01005
	Internet Protocols
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 


	M4X01123
	IP Internetworking
	4
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2– 50%
Practical: Laboratory Task 

	M4X01126
	Network Principles
	4
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2– 50%
Practical: Laboratory Task

	M5X01045
	Internet Security
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 


	M5X01046
	Local Area Networks
	5
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 1 – 50%
Practical: Laboratory Task

	M2X8522
	Network Operating Systems and Security
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01050
	Network Services
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (≈3000 words) 


	M5X01062
	Network Simulation
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Exam: Written

	M5X01060
	Wireless Networks
	5
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words) 

	M5X00615
	Project Management
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 


	M5X01051
	Research Methods
	5
	10
	Assessment Component 1 – 20%
Coursework: Critique (400 words) 

Assessment Component 2 – 80%
Coursework: Project Proposal(2600 words)

	M3X8645
	Major Project
	6
	40
	Assessment Component 1 – 15%
Coursework: Interim Viva 

Assessment Component 2 – 55%
Coursework: Final Report (≈12000 words)

Assessment Component 3– 20%
Practical: Final Viva/Demo 

Assessment Component 4 – 10%
Coursework: Exhibition Board


	M6X01084
	Advanced Routing
	6
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2– 50%
Practical: Laboratory Task

	M6X01091
	Data Centre Technologies
	6
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words) 

	M6X01104
	Network Management
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Exam: Written

	M6X01113
	Wide Area Networks
	6
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2– 50%
Practical: Laboratory Task

	M7X01691
	Emerging Network Technologies
	7
	20
	Assessment Component 1 – 50%
Exam: Written (2 hours)

Assessment Component 2 – 50%
Coursework: Essay (2500 words)

	M7X01696 
	IP Switched Networks
	7
	20
	Assessment Component 1 – 50%
Practical Exam(2 hours)

Assessment Component 2 – 50%
Exam: Written(2 hours)

	M7X0671
	Network Security
	7
	20
	Assessment Component 1 – 50%
Exam: Written (2 hours)

Assessment Component 2 – 50%
Coursework: (2500 words equivalent)

	M7X01694
	Group Project
	7
	60
	Assessment Component 1 – 15%
Coursework: Project Initiation Document (3000 words per student) 

Assessment Component 2 – 10%
Practical: Interim Viva(7-8 minutes per student)

Assessment Component 3 – 50%
Coursework: Final Report (≈5000 words per student)

Assessment Component 4 – 20%
Practical: Final Viva/Demo (circa 10 minutes per student)

Assessment Component 5 – 5%
Coursework: Exhibition Board (1000 words equivalent)




3.7c	Mode of Delivery
Full-time on-campus only.

3.8c	Work-based Learning
Not Applicable

3.9c	Flexible and Distributed Learning programmes
Not Applicable

3.10c	Student Support offered
Students are made aware of the need for Personal Development Planning (PDP) and given access to online PDP resources. To promote sustainable personal development students are also introduced to cloud-based services that provide online storage and easier accessibility.  A briefing on the importance of PDP is conducted by the Programme Team and/or a member of the student services team. PDP is a key element in the students learning experience and they are encouraged to use PDP as a tool for reflective learning and practice.

All lecturing staff place learning material on Moodle for student access outside of lecturers. Students may also use any laboratories for their studies if not currently occupied, and are also encouraged to seek permission to use machines even when in use by another class.

The Faculty always encourages students to approach staff if they have any questions, and in supporting students with problems the Schools implement an “Open Door” policy as far as is practicable. Students are asked to make “reasonable” demands on staff to avoid continual interruption, but it is only on rare occasions that this has become an issue.  Staff enjoy engaging with students during their studies, and encourage them at every opportunity.

3.11c	Sustainability Statement

The School of Applied Computing’s sustainability strategy is based upon The Future Fit Framework (HEA 2012),UWTSD's Template and Guidance for Faculty Sustainability Plans (Davidson, J. 2012), and the School of Built and Natural Environment's Sustainability Plan 2012-2013 (Philips, M. 2013).  The basic concept is that of "Education for Sustainable Development" (ESD), where "sustainability education prepares people to cope with, manage and shape social, economic and ecological conditions characterised by change, uncertainty, risk and complexity" (HEA 2012: 9). The School's strategy is considered as having two main elements: firstly, the programme structures and underlying pedagogy, and secondly, the actual content or subject matter of these programmes.

All programmes within the School are informed by an Experiential learning pedagogy. The implication of this is that we consider the Major Project, and Research Methods and Data Analysis to be the core elements of the programme into which the other ("taught") modules feed. The student-centred nature of these modules allow for "learning methods" that are "more open-ended, participative, diverse and interactive than is often the case in academic teaching" (HEA 2012: 37).  The following ESD characteristics are enabled:

· Learning through discovery.
· Learning through interactive technology.
· Learning through game play.
· Learner-centred approach.
· Learning programming with Robotic Challenges.
· Collaborative learning.
· Integrative assessments linking separate module to a coherent multi-part solution.
· Praxis-oriented learning linking theory and experience.
· Focus on self-regulative learning and a ‘real issues’ orientation.
· Cognitive, affective, and skills-related objectives.
· Learning with staff but also with and from outsiders.

These characteristics are in keeping with UWTSD's stated aims to produce graduates who have well-developed competencies in creative problem-solving, teamwork, communication, and who have a high level of self-reflection at a personal and professional level.


3.11.1c Specific to the programme

The Research Methods and Project Management modules have the agenda of addressing issues such as literacy, planning, risk assessment, collaboration, environmental impact and cost. Furthermore they address the key issue of allowing the student to work in inter-disciplinary teams.

The Project Management module teaches students how to take inefficient information systems, and design sustainable systems that use fewer resources.  Typical systems include teleworking, e-commerce, e-book reading, etc.  These systems help to reduce carbon footprints and help make the concept of the paperless office a reality.

The Advanced Routing, Wide Area Networks and Emerging Network Technologies module introduces various computer simulation software packages to test network scenarios before implementing them in the real world. This helps to reduce carbon footprint and test multiple scenarios without need to buy new equipment or use electrical equipment. This also saves valuable time. 

Throughout the programme, students are given opportunities to learn transferable skills that will help them to sustain a career in a fast-moving field. This is delivered to students at all four levels, starting with Academic and Employability Skills (level 4) and building their independence through Research Methods (level 5) and the individual Major Project (level 6). At Level 7, the Group Project is the culmination of this programme where students will have the skills to perform research and development to both on their own and as a member of a team. 


3.12c	Admissions

Admissions arrangements will be made in accordance with the University’s Admissions Policy. Each application will be considered on its own merit. However, specific entry requirements will be published on the University website. All admissions- related decisions will be made in accordance with the Admissions Policy, and any specific requirements to support the selection process will be determined in consultation with Registry. 

Regulations for transfer to the course are documented in the Academic Quality Handbook section 6.4.2.4.

Applicants will not require DBS checks prior to enrolment.

The recruitment target for the first year of the programme is 8 students.


3.13c	Exit Points and Awards

The exit awards for this programme are summarised below:

120 credits = CertHE
240 credits = DipHE
360 credits = BSc (Hons)
60 credits at Level 7 = Postgraduate Certificate
480 credits = MComp. 

Regulations governing fallback awards and progression between level 5 and 6 for integrated Masters programmes are provided in section 6.4.2.5 of the Academic Quality Handbook. 



[bookmark: _Toc429663837]3d	Programme Details - Computing and Information Systems

3.1d	Programme Overview

The main themes of the programme are:

· The software design and development of data driven applications and services
· Database design, development and maintenance
· Project and team management in the IT sector

The Computing and Information Systems programme will provide for the development of skills and the acquisition of knowledge in respect of two main themes: information systems development, and software development in the information systems context.

This programme broadly covers software design and development of data-driven applications and services.  Software development is covered at Level 4 in modules such as Information Engineering and Software Development, which provide an introduction to systems analysis and programming respectively.  A full discussion of software engineering principles is then provided in the Level 5 module Application Design and Development, which also exposes students to design patterns and software testing.  Distributed Enterprise Applications at Level 6 looks at developing web services, while at Level 7 Distributed Web Applications considers the development of cloud-based services. 

The relationship between data and information systems is explored throughout this programme, and thus Database Design and Development is at the core.  The theme is explored through a number of modules at each level.  At Level 4 Information Engineering and Data Visualisation introduce database design and development principles, which underpin the Level 5 module Database Management Systems.  Additionally at level 5 server-side development is specifically covered in Web Development.  At Level 6, the concept of big data is explored, including the storage and analysis of data using a range of NoSQL approaches in the module Big Data.  The use of alternative methods for data analysis is also highlighted in Geographical Information Systems.

Finally, the theme of project management is developed at Level 5 through the Project Management module, which covers the principles and concepts behind scheduling tasks, allocating resources and managing teams.  In the Major Project students must demonstrate their ability to work independently, and this includes producing a project plan, managing their time, researching their specific topic of interest and producing a deliverable such as a web application.  However, it is at Level 7 that this theme is best reflected.  The modules Leadership and Management and Group Project equip them with the management skills required.  Group Project also focuses on the ability of the student to plan, schedule tasks, communicate effectively and participate as a member of a team.  This reflects the importance the School places on management in MComp and Masters programmes.


Table 3.1d

	Module Code
	Module title
	Credit value

	Level 4

	M4X00995
	Academic and Employability Skills
	10

	M4X00997
	Computational Thinking
	10

	M4X00998
	Computer Architecture
	10

	M4X00999
	Data Visualisation
	10

	M4X01003
	Information Engineering
	20

	M4X01004
	Interaction Design
	10

	M4X01010
	Introduction to Scripting
	10

	M4X01014
	Introduction to Web Development
	20

	M4X01013
	Software Development
	20

	Level 5

	M5X01025
	Application Design and Development
	20

	M5X01130
	Database Management Systems
	20

	M5X01044
	Interactive Application Development
	20

	M5X01058
	Web Development
	20

	M5X01033
	Enterprise and Innovation (option)
	10

	M5X01045
	Internet Security (option) 
	10

	M5X01050
	Network Services (option)
	10

	M5X00615
	Project Management 
	10

	M5X01051
	Research Methods 
	10

	Level 6

	M3X8645
	Major Project
	40

	M6X01087
	Big Data
	20

	M6X01094
	Distributed Enterprise Applications
	20

	M6X01098
	Geographical Information Systems
	20

	M6X01086
	Advanced Web Development (option)
	20

	M6X01110
	Usability Engineering (option)
	20

	Level 7

	M7X01690
	Distributed Web Applications
	20

	M7X01697
	Leadership and Management
	20

	M7X01700
	Marketing and Web Analytics
	20

	M7X01694
	Group Project
	60




3.2d	Programme Aims

The programme aims, by intellectual stimulation, practical application and development of suitable skills, to produce an informed and competent graduate who is experienced in analysis, design, implementation and evaluation in the chosen subject area.

The programme has the following general educational and specific aims for the CertHE:

General Education Aims:

a. To develop in students the ability to communicate effectively.

b. To enable students to work under guidance and as a member of a team. 

c. To give students an understanding of professional, legal and ethical issues including sustainability.

Specific Aims:

d. To develop in students a requisite understanding of key aspects of a range of concepts, principles and techniques associated with computing and IS some of which may be at the forefront of the discipline.

e. To enable students to analyse well-defined scenarios to determine the appropriate technologies, techniques and tools that should be deployed, and apply them to resolve database or application problems or to meet a set of requirements.

f. To encourage students to identify problems or tasks, and design solutions showing a requisite understanding of the need for quality, with appropriate documentation, that demonstrates an ability to draw on supporting evidence

g. To promote the discussion of applications, concepts, principles, techniques and theory based upon a body of knowledge.

The programme has the following general educational and specific aims for the DipHE:

General Educational Aims:

h. To develop in students the transferable skills required in the employment context, including working independently as either an individual or as a team member with minimal guidance.

Specific Aims:

i. To provide an opportunity for students to apply their knowledge, skills and ideas with computing and IS, and exercise critical judgement across a range of issues.

j. To give students the ability to evaluate methodologies, frameworks, concepts and principles that can be applied to loosely defined scenarios.

k. To enable students to analyse technologies and techniques applied to the solution of loosely defined problems or in the development of applications to meet real-world requirements.

l. To demonstrate a systematic understanding of the importance of testing, verification, validation and any factors that may impact the quality of a solution, design, implementation, report, product or service.

m. To enable students to analyse, select and apply established methods, standards and best practices associated with the programme including the time management and organisational skills required for employment, and develop within them an awareness of the need for continuing professional development and lifelong learning.

n. To provide students with a good understanding of applications, services and systems and the skills required to design, implement and manage them.

The programme has the following general educational and specific aims for the BSc (Hons):

General Educational Aims:

o. To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.

Specific Aims:

p. To enable students to be creative and innovative in the application of the concepts, principles and techniques associated with computing and IS.

q. To enable students to critically evaluate, analyse, design or implement complex systems

r. To provide an opportunity for students to demonstrate academic rigour appropriate to honours level through the use of analytical and technical skills.

The programme has the following general educational and specific aims for the MComp:

General Educational Aims:

s. To stimulate and enhance a graduate’s enquiring, analytical, innovative and creative approach, thereby encouraging initiative, independent judgement and critical self-judgement.

Specific Aims:

t. To develop an in depth knowledge of the management styles and structures of organisations

u. To develop an ability to generate and communicate original concepts reflecting current research in the area of distributed information systems.

v. To develop an in-depth understanding of a range of technologies, concepts, principles and techniques at the forefront of marketing and web analytics.


3.3d	Programme Learning Outcomes

At undergraduate level the QAA computing benchmarks define the abilities and skills of students as subject-related cognitive abilities, subject-related practical abilities and additional transferable skills.  UK-SPEC specifies criteria for knowledge and understanding, intellectual abilities, practical skills and general transferable skills that general learning outcomes at all levels must satisfy. At postgraduate level the QAA Computing benchmarks define skills and abilities in term of Knowledge and Understanding, Subject Specific Skills and General (Transferable) Skills.  These categories and criteria overlap, so these categories can be redefined as:

(i) Knowledge and understanding: students must be able to demonstrate their knowledge and understanding of essential facts, concepts, theories and principles of their discipline.

(ii) Cognitive (thinking) skills: they must be able to apply appropriate science, engineering and computational thinking to the analysis of problems. Demonstrating a creative and innovative ability to synthesis solutions.

(iii) Practical skills: they must be able to apply computing or engineering skills in the acquired through working in laboratories or workshops in the development of a design or implemented product (e.g. application, electronic circuit, etc).

(iv) Key skills: they must have developed transferable skills that will be of value in a wide range of situations. These include problem solving, communication, and working with others, as well as the effective use of general IT facilities and information retrieval skills. They also include planning self-learning and improving performance, as the foundation for lifelong learning.


On completion of the CertHE students will be able to:

Knowledge and Understanding:

a. Demonstrate a sound knowledge and understanding of well-established facts, concepts, principles and theories relevant to information systems and the management of a wide range of business functions including IT.

b. Apply well-established systems analysis and design techniques to produce requirement and design specifications for computer-based systems and applications showing a requisite understanding of the need for quality. 

c. Consider professional, legal and ethical issues including sustainability.

d. Discuss applications, concepts, principles, techniques related to computer information systems. Appraise the role of business and information systems and information technology strategies within an organisation and how IS/IT strategies support and impact upon the functional business areas.

Cognitive Skills:

e. Select and deploy well-established methodologies, technologies, techniques and tools relevant to implementing applications, managing computer systems or configuring networks in well-defined scenarios. Deploy appropriate frameworks, tools and techniques to analyse critically complex problems that occur within the area of information systems, and design and develop workable solutions using a variety of software environments.

Key Skills:

f. Communicate the results of their work effectively, in a structured and coherent written format.

g. Present information orally and using visual media.

h. Work under guidance as a member of a team


On completion of the DipHE students will be able to:

Cognitive Skills:

i. Generate and justify a range of alternative solutions to computing related problems, exercising critical judgement across a range of issues.

j. Critically evaluate well-established methodologies, frameworks, concepts and principles that can be applied to loosely defined scenarios relevant to computer information systems.

k. Recognise factors that impact on the quality in the design, development and documentation of applications or systems and the importance of testing, verification and validation.

Practical Skills:
l. Apply technologies and techniques associated with computer information systems based on the analysis of a loosely defined problem scenario and provide appropriate documentation. Evaluate critically the major concepts, principles and practice necessary for the design of information systems and software solutions. Demonstrate a high level of proficiency in the use of relevant programming languages, tools and techniques used in the development of information systems and software solutions to meet organisational needs.

m. Consider marketing and business requirements and engage in entrepreneurial activities 

n. Demonstrate the knowledge and skills required to design, implement and manage applications, services and systems. Design, create and maintain a multi-user database system, whilst recognising the latest trends and future developments within the computing industry.

Key Skills:

o. Work as an individual or as a member of a team with minimum guidance.

p. Manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.


On completion of the BSc students will be able to:

Knowledge and Understanding:

Cognitive Skills:

q. Synthesise and apply the methods and techniques that have been learned, to review, consolidate and extend knowledge and understanding. 

r. Analyse, design or implement complex systems.

Practical Skills:

s. Apply appropriate methods and techniques that have been learned, to initiate, plan and implement projects

Key Skills:

t. Collect, interpret, analyse, synthesise and communicate information using appropriate methods

u. Research, integrate and critically evaluate information from a variety of sources related to web development. Research and critically analyse emerging web technologies


Students who have successfully completed the M Comp can be expected to demonstrate the following general learning outcomes:

Knowledge and Understanding:

v. A comprehensive understanding of techniques applicable to their own research or advanced scholarship.

w. The ability to research, critically evaluate and apply management theory, concepts and principles.

x. To demonstrate advanced theoretical and practical knowledge of emerging information systems technologies.

Cognitive Skills:
y. Demonstrate originality in the application of information systems concepts, principles along with current research and best practice.

z. A conceptual understanding that enables them to critically evaluate current research and advanced scholarship in distributed web application development. 

aa. To demonstrate advanced theoretical and practical knowledge of web based marketing strategies and web analytics.


3.4d	Programme Structure
	
The Programme will consist of four years full time with two semesters per term (for full time students).In all qualifications the compulsory modules predominate to ensure that the programme aims and learning outcomes are met and maintain programme distinctiveness. 

The programme team have considered the balance of compulsory and optional modules at all levels within the programme, and also to ensure that all modules that are optional within one programme are core to another programme. 

· At Level 4 all modules are compulsory. They provide underpinning material for later stages of the programme including the fundamentals of systems development and operations. This level also provides appropriate academic and professional development for each individual student.

· At Level 5 a diverse range of modules are delivered. More specialist content is included at this level.

· At Level 6 the modules become even more specialised in nature, focusing on advanced topics in computing and information systems. The major project provides the student with the opportunity to select a topic of their own choice that reflects their own interests.

· At Level 7 the modules reflect the need to synthesise research, management, current practice and knowledge at the forefront in the area of computing and information systems. 

	Students will be expected to study the combination of modules in Table 3.2:


Table 0.2d

LEVEL 4

Semester 1

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M4X00995
	Academic and Employability Skills
	Compulsory
	10

	M4X00997
	Computational Thinking
	Compulsory
	10

	M4X00998
	Computer Architecture
	Compulsory
	10

	M4X01004
	Interaction Design
	Compulsory
	10

	M4X01014
	Introduction to Web Development
	Compulsory
	20



Semester 2

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M4X00999
	Data Visualisation
	Compulsory
	10

	M4X01003
	Information Engineering
	Compulsory
	20

	M4X01010
	Introduction to Scripting
	Compulsory
	10

	M4X01013
	Software Development
	Compulsory
	20





LEVEL 5

Semester 1

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M5X00615
	Project Management 
	Compulsory
	10

	M5X01025
	Application Design and Development
	Compulsory
	20

	M5X01033
	Enterprise and Innovation
	Optional 
	10

	M5X01050
	Network Services
	Optional 
	10

	M5X01058
	Web Development
	Compulsory
	20



Students must study one of the two optional modules. 


Semester2

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M5X01033
	Enterprise and Innovation
	Optional 
	10

	M5X01044
	Interactive Application Development
	Compulsory
	20

	M5X01045
	Internet Security
	Optional
	10

	M5X01051
	Research Methods
	Compulsory
	10

	M5X01130
	Database Management Systems
	Optional
	20



Students must study one of the two optional modules. 




Level 6

Semesters 1 and 2

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M3X8645
	Major Project
	Compulsory
	40



Semester 1
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M6X01094
	Distributed Enterprise Applications
	Compulsory
	20

	M6X01086
	Advanced Web Development
	Compulsory
	20

	M6X01087
	Big Data
	Compulsory
	20



Semester 2
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M6X01098
	Geographical Information Systems
	Compulsory
	20

	M6X01110
	Usability Engineering 
	Compulsory
	20



LEVEL 7
Semester 1
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M7X01690
	Distributed Web Applications
	Compulsory
	20

	M7X01694
	Group Project
	Compulsory
	20

	M7X01697
	Leadership and Management
	Compulsory
	20



Semester 2
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M7X01700
	Marketing and Web Analytics
	Compulsory
	20

	M7X01694
	Group Project (continued)
	Compulsory
	40



3.5d	Curriculum Map

	
	Knowledge and Understanding
	Cognitive Skills
	Practical Skills
	Key Skills

	
	a
	b
	c
	d
	v
	w
	x
	e
	i
	j
	k
	q
	r
	y
	z
	aa
	l
	n
	m
	s
	f
	g
	h
	o
	p
	t
	u
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3.6d	Learning, Teaching and Assessment Strategy

The style of teaching of the programme modules will be selected to satisfy the paramount aim of that teaching, namely the transfer of knowledge and the students' subsequent understanding and application of that knowledge.  There is no preferred style of teaching for the programme as a whole and consequently a variety of techniques will be employed including lectures, demonstrations, assignments, role play, projects, seminars, tutorials, student presentations, etc. Developing the ability to learn and apply knowledge independently is however a primary focus of the learning and teaching strategy.

The essential criterion for choice of teaching strategy is that that the educational course aims and objectives are achieved in all modules.  Specific details of the combination of lectures, tutorials etc. are given in each the modules. 

The team believes that subjects such as computing can be very remote from typical uses of the technology if taught from a purely theoretical standpoint. The use of practical sessions, however, can make the subject become far more relevant. This approach is central to the teaching and learning strategy of the programme. The emphasis on vocational content restricts the ability to deliver the programme as a distance learning course. However, online content is provided through VLEs in support of classroom based learning including Moodle and Cisco Networking Academy training

This does not mean however, that the programme is reduced to a training programme; on the contrary, the same high level of theoretical material is studied but it is also studied in a working practical implementation.

The development of intellectual skills such as analysis, innovation, critical appraisal and the like will be themes throughout the formal classes and learning process.  Lectures will be used to explore concepts and theories and develop knowledge for underpinning advanced technical skills.

Laboratory workshops and tutorials will be used for solving complex problems using appropriate methodologies, technologies and research materials. 

Students will be required to develop high-level study and learning skills that will allow them to engage in individual personal research of the academic and professional literature. 

Seminars will be used to explore research in selected topics in detail using case scenarios and papers, and provide an opportunity for students to demonstrate a conceptual understanding of current research and to analyse critically leading-edge technologies.








	
Module 
Code
	Module 
Title
	Level 
	Credits
	Assessment details

	M4X00995
	Academic and Employability Skills
	4
	10
	Assessment Component 1 – 1000%
Coursework: Assignment (1500 words) 

	M4X00997
	Computational Thinking
	4
	10
	Assessment Component 1 – 100%
Practical

	M4X00998
	Computer Architecture
	4
	10
	Assessment Component 1 – 100%
Exam: Written

	M4X00999
	Data Visualisation
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 

	M4X01003
	Information Engineering
	4
	20
	Assessment Component 1 – 30%
Practical: Laboratory Task 

Assessment Component 2 – 70%
Coursework: Assignment (3000 words)

	M4X01004
	Interaction Design
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words)

	M4X01010
	Introduction to Scripting
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (≈1500 words) 

	M4X01014
	Introduction to Web Development
	4
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M4X01013
	Software Development
	4
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01025
	Application Design and Development
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01130
	Database Management Systems
	5
	20
	Assessment Component 1 – 50%
Exam

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01044
	Interactive Application Development
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01058
	Web Development
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01033
	Enterprise and Innovation 
	5
	20
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 

	M5X01045
	Internet Security
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 

	M5X01050
	Network Services 
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (≈3000 words) 

	M5X00615
	Project Management 
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 

	M5X01051
	Research Methods 
	5
	10
	Assessment Component 1 – 20%
Coursework: Critique (400 words) 

Assessment Component 2 – 80%
Coursework: Project Proposal (2600 words)

	M3X8645
	Major Project
	6
	40
	Assessment Component 1 – 15%
Coursework: Interim Viva 

Assessment Component 2 – 55%
Coursework: Final Report (≈12000 words)

Assessment Component 3– 20%
Practical: Final Viva/Demo 

Assessment Component 4 – 10%
Coursework: Exhibition Board


	M6X01087
	Big Data
	6
	20
	Assessment Component 1 – 30%
Exam: Written

Assessment Component 2 – 70%
Coursework: Assignment (≈2100 words)

	M6X01094
	Distributed Enterprise Applications
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M6X01098
	Geographical Information Systems
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M6X01086
	Advanced Web Development 
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M6X01110
	Usability Engineering 
	6
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M7X01690
	Distributed Web Applications
	7
	20
	Assessment Component 1 – 50%
Exam: Written (2 hours)

Assessment Component 2 – 50%
Coursework: Assignment (2500 words equivalent)

	M7X01697
	Leadership and Management
	7
	20
	Assessment Component 1 – 100%
Coursework: Assignment (5000 words)

	M7X01700
	Marketing and Web Analytics
	7
	20
	Assessment Component 1 – 50%
Coursework: Assignment (2500 words)

Assessment Component 2 – 50%
Coursework: Assignment (2500 words)

	M7X01694
	Group Project
	7
	60
	Assessment Component 1 – 15%
Coursework: Project Initiation Document (3000 words per student) 

Assessment Component 2 – 10%
Practical: Interim Viva(7-8 minutes per student)

Assessment Component 3 – 50%
Coursework: Final Report (≈5000 words per student)

Assessment Component 4 – 20%
Practical: Final Viva/Demo (circa 10 minutes per student)

Assessment Component 5 – 5%
Coursework: Exhibition Board (1000 words equivalent)





3.7d	Mode of Delivery

Full-time on-campus only.


3.8d	Work-based Learning

Not Applicable

3.9d	Flexible and Distributed Learning programmes

Not Applicable


3.10d	Student Support offered
Students are made aware of the need for Personal Development Planning (PDP) and given access to online PDP resources. To promote sustainable personal development students are also introduced to cloud-based services that provide online storage and easier accessibility. A briefing on the importance of PDP is conducted by the Programme Team and/or a member of the student services team. PDP is a key element in the students learning experience and they are encouraged to use PDP as a tool for reflective learning and practice.

All lecturing staff place learning material on Moodle for student access outside of lecturers. Students may also use any laboratories for their studies if not currently occupied, and are also encouraged to seek permission to use machines even when in use by another class.

The Faculty always encourages students to approach staff if they have any questions, and in supporting students with problems the Schools implement an “Open Door” policy as far as is practicable. Students are asked to make “reasonable” demands on staff to avoid continual interruption, but it is only on rare occasions that this has become an issue. Staff enjoy engaging with students during their studies, and encourage them at every opportunity.


3.11d	Sustainability Statement

The School of Applied Computing’s sustainability strategy is based upon The Future Fit Framework (HEA 2012),UWTSD's Template and Guidance for Faculty Sustainability Plans (Davidson, J. 2012), and the School of Built and Natural Environment's Sustainability Plan 2012-2013 (Philips, M. 2013). The basic concept is that of "Education for Sustainable Development" (ESD), where "sustainability education prepares people to cope with, manage and shape social, economic and ecological conditions characterised by change, uncertainty, risk and complexity" (HEA 2012: 9). The School's strategy is considered as having two main elements: firstly, the programme structures and underlying pedagogy, and secondly, the actual content or subject matter of these programmes.

All programmes within the School are informed by Experiential learning pedagogy. The implication of this is that we consider the Major Project, and Research Methods and Data Analysis to be the core elements of the programme into which the other ("taught") modules feed. The student-centred nature of these modules allow for "learning methods" that are "more open-ended, participative, diverse and interactive than is often the case in academic teaching" (HEA 2012: 37). The following ESD characteristics are enabled:

· Learning through discovery.
· Learning through interactive technology.
· Learning through game play.
· Learner-centred approach.
· Learning programming with Robotic Challenges.
· Collaborative learning.
· Integrative assessments linking separate module to a coherent multi-part solution.
· Praxis-oriented learning linking theory and experience.
· Focus on self-regulative learning and a ‘real issues’ orientation.
· Cognitive, affective, and skills-related objectives.
· Learning with staff but also with and from outsiders.

These characteristics are in keeping with UWTSD's stated aims to produce graduates who have well-developed competencies in creative problem-solving, teamwork, communication, and who have a high level of self-reflection at a personal and professional level.


3.11.1d Specific to the programme

In web and software development, the emphasis is on centralising resources to reduce energy consumption and on the design of applications that maximise the reuse of code to minimise the work required to build new applications. By avoiding having to rework code, the manpower required and the associated resources to support this work load is reduced. Furthermore, effective design itself can limit the amount of data that has to be stored and increase the performance of software, reducing the time required to process it resulting in lower power requirements. Module such as Application Design and Development focus the concepts and principles of software design, while usability modules including Interaction Design and Interactive Application Development promote the encourage the creation of usable software that will not require changes later in the development process.

For students who take the Enterprise and Innovation option, sustainability is studied through a business lens.  Students are instructed in sustainability within a business and organisational context. One area covered is Triple Bottom Line which looks at the “three pillars” of sustainability in business: People, Planet and Profit.  Sustainability within wider society is studied in Geographical Information Systems where effective use is made of GIS software in this regard, for example, to implement an analysis of the carbon footprint of a community with relation to socio-demographic mapping.

Throughout the programme, students are given opportunities to learn transferable skills that will help them to sustain a career in a fast-moving field. This is delivered to students at all four levels, starting with Academic and Employability Skills (level 4) and building their independence through Research Methods (level 5) and the individual Major Project (level 6). At Level 7, the Group Project is the culmination of this programme where students will have the skills to perform research and development to both on their own and as a member of a team. 


3.12d	Admissions

Admissions arrangements will be made in accordance with the University’s Admissions Policy. Each application will be considered on its own merit. However, specific entry requirements will be published on the University website. All admissions- related decisions will be made in accordance with the Admissions Policy, and any specific requirements to support the selection process will be determined in consultation with Registry. 

Regulations for transfer to the course are documented in the Academic Quality Handbook section 6.4.2.4.

Applicants will not require DBS checks prior to enrolment.

The recruitment target for the first year of the programme is 8 students.


3.13d	Exit Points and Awards

The exit awards for this programme are summarised below:

120 credits = CertHE
240 credits = DipHE
360 credits = BSc (Hons)
60 credits at Level 7 = Postgraduate Certificate
480 credits = MComp

Regulations governing fallback awards and progression between Levels 5 and 6 for integrated masters programs are provided in section 6.4.2.5 of the Academic Quality Handbook. 


[bookmark: _Toc429663838]3e	Programme Details - Software Engineering

3.1e	Programme Overview

The main themes of the programme are:

• Programming practices
• Software engineering principles and practices
• Software project management

Software Engineering as a subject evolved from a desire to incorporate engineering practices including analysis, design, testing and project management with the process of creating computer programs.  As a discipline, software engineering is as broad as the software created, with applications as diverse as plant control (real-time critical systems), commercial trading software (database-driven software) and image processing applications for mobile phones (computer graphics-based mobile applications).

Programming is introduced at Level 4 in modules such as Computational Thinking and Introduction to Programming.  This theme continues at Level 5 with the study of Algorithms and Data Structures and a contextualised study of topics such as network programming, processes and threads in System Software and Multi-user Application Engineering.  In addition to application development, web programming is also introduced at Level 4 allowing students to explore programming in a different context. Level 6 modules introduce advanced programming concepts such as graphics programming in Interactive Graphics Programming, while distributed programming and programming for multi-threaded and multi-process software running across multiple machines is considered in Distributed and Cluster Based Computing.  At Level 7 the programming theme is extended with modules considering advanced topics such as Generic Programming and Scientific Computing and Virtualisation. 

Software engineering is introduced at Level 4 in Information Engineering and Introduction to Problem Solving for Software Development.  This provides an introduction to some of the key concepts involved in analysis and design.  Information Engineering also introduces databases, which are a key component of many software applications.  At Level 5 software engineering principles and practices are considered in Software Engineering Principles, while Formal Methods looks at the use of mathematics to develop robust software specifications.  The peripheral themes of web and database systems are continued to support the development of software which relies on these technologies.  At Level 6 advanced design topics are considered in Critical and Real-time Application Programming.  These consider designing for real-time and life-critical systems, while Distributed and Cluster Based Computing covers the design of distributed applications.  Advanced database design is studied in Big Data, along with more specialised databases dealing with geographical information in Geographical Information Systems.  Usability Engineering considers the design of user interfaces, which are an important facet of modern software development. At level 7 a module entitled Agile Programming looks at current and emerging trends in software development practice.

At Level 5 Software Engineering Principles introduces project management (specifically applied to software projects) while Research Methods considers the management of individual research projects.  Other aspects of management are considered in Enterprise and Innovation.  Students exercise some of the management practices they have learned during their Major Project.  The management of software projects is considered in the Group Project at Level 7.

Table 3.1

	Module Code
	Module title
	Credit value

	Level 4

	M4X00995
	Academic and Employability Skills
	10

	M4X01011
	Introduction to Problem Solving for Software Development
	10

	M4X00997
	Computational Thinking
	10

	M4X00998
	Computer Architecture
	10

	M4X01003
	Information Engineering
	20

	M4X01012
	Introduction to Programming
	20

	M4X01014
	Introduction to Web Development
	20

	M4X01015
	Maths for Software Development
	20

	Level 5

	M5X0003
	Algorithms and Data Structures
	10

	M5X0011
	Database Management Systems
	20

	M5X0017
	Formal Methods
	10

	M5X0038
	Software Engineering Principles
	20

	M5X0039
	Systems Software and Multi-User Applications Engineering
	20

	M5X0041
	Web Development
	20

	M5X0027
	Internet Security (option)
	10

	M5X0032
	Network Services (option)
	10

	M5X0015
	Enterprise and Innovation (option)
	10

	M5X0035
	Research Methods 
	10

	Level 6

	M3X8645
	Major Project
	40

	M6X0009
	Critical and Real-Time Application Programming
	20

	M6X0012
	Distributed and Cluster Computing
	20

	M6X0019
	Interactive Graphics Programming
	20

	M6X0006
	Advanced Web Development (option)
	20

	M6X0007
	Big Data (option)
	20

	M6X0017
	Geographical Information Systems (option)
	20

	M6X0027
	Usability Engineering (option)
	20

	Level 7

	M7X01684
	Agile Software Development
	20

	M7X01692
	Generic Programming
	20

	M7X01703 
	Scientific Computing and Virtualisation
	20

	M7X01694
	Group Project
	60




3.2e	Programme Aims

The programme aims, by intellectual stimulation, practical application and development of suitable skills, to produce an informed and competent graduate who is experienced in analysis, design, implementation and evaluation in the chosen subject area.

The programme has the following general educational and specific aims for the CertHE:

General Education Aims:

a. To develop in students the ability to communicate effectively.

b. To enable students to work under guidance and as a member of a team. 

c. To give students an understanding of professional, legal and ethical issues including sustainability.

Specific Aims:

d. To develop in students a requisite understanding of key aspects of a range of concepts, principles and techniques associated with software engineering some of which may be at the forefront of the discipline.

e. To enable students to analyse well-defined scenarios to determine the appropriate technologies, techniques and tools that should be deployed, and apply them to resolve software development problems or to meet a set of requirements.

f. To encourage students to identify problems or tasks, and design solutions showing a requisite understanding of the need for quality, with appropriate documentation, that demonstrates an ability to draw on supporting evidence

g. To promote the discussion of applications, concepts, principles, techniques and theory based upon a body of knowledge.


The programme has the following general educational and specific aims for the DipHE:

General Educational Aims:

h. To develop in students the transferable skills required in the employment context, including working independently as either an individual or as a team member with minimal guidance.


Specific Aims:

i. To provide an opportunity for students to apply their knowledge, skills and ideas with software engineering, and exercise critical judgment across a range of issues.

j. To give students the ability to evaluate methodologies, frameworks, concepts and principles that can be applied to loosely defined scenarios.

k. To enable students to analyse technologies and techniques applied to the solution of loosely defined problems or in the development of applications to meet real-world requirements.

l. To demonstrate an understanding of the importance of testing, verification, validation and any factors that may impact the quality of a solution, design, implementation, report, product or service.

m. To enable students to analyse, select and apply established methods, standards and best practices associated with the programme including the time management and organisational skills required for employment, and develop within them an awareness of the need for continuing professional development and lifelong learning.

n. To provide students with a good understanding of applications, services and software systems and the skills required to design, implement and manage them.

The programme has the following general educational and specific aims for the BSc (Hons):

General Educational Aims:

o. To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.

p. To provide an opportunity for students to demonstrate academic rigour appropriate to honours level through the use of analytical and technical skills.

Specific Aims:

q. To enable students to be creative and innovative in the application of the concepts, principles and techniques associated with software engineering.

r. To enable students to critically evaluate, analyse, design or implement complex software systems


The programme has the following general educational and specific aims for the MComp:

General Educational Aims:

s. To stimulate and enhance a graduate’s enquiring, analytical, innovative and creative approach, thereby encouraging initiative, independent judgement and critical self-judgement. 

t. To prepare the graduate, through the acquisition of advanced theoretical concepts and practical skills, for employment, research and continuing professional development.

Specific Aims:

To develop an ability to generate and communicate original concepts that extend the knowledge acquired in the taught sections of the programmes. This aim is primarily achieved through the major project.

u. To critically appraise software systems and applications in terms of their design, usability, and performance etc. and consider their legal and ethical implications including sustainability. 

v. To integrate the appropriate aspects of analysis, design along with technological considerations in the development of innovative, targeted solutions to complex problems.

w. To develop an in-depth understanding of the range of technologies, concepts, principles and techniques associated with software engineering some of which may be at the forefront of the discipline.

x. To develop an in depth knowledge of the management styles and structures of organisations


3.3e	Programme Learning Outcomes

At undergraduate level the QAA computing benchmarks define the abilities and skills of students as subject-related cognitive abilities, subject-related practical abilities and additional transferable skills.  UK-SPEC specifies criteria for knowledge and understanding, intellectual abilities, practical skills and general transferable skills that general learning outcomes at all levels must satisfy. At postgraduate level the QAA Computing benchmarks define skills and abilities in term of Knowledge and Understanding, Subject Specific Skills and General (Transferable) Skills. These categories and criteria overlap, so these categories can be redefined as:

(i) Knowledge and understanding: students must be able to demonstrate their knowledge and understanding of essential facts, concepts, theories and principles of their discipline.

(ii) Cognitive (thinking) skills: they must be able to apply appropriate science, engineering and computational thinking to the analysis of problems. Demonstrating a creative and innovative ability to synthesis solutions.

(iii) Practical skills: they must be able to apply computing or engineering skills in the acquired through working in laboratories or workshops in the development of a design or implemented product (e.g. application, electronic circuit, etc.).

(iv) Key skills: they must have developed transferable skills that will be of value in a wide range of situations. These include problem solving, communication, and working with others, as well as the effective use of general IT facilities and information retrieval skills. They also include planning self-learning and improving performance, as the foundation for lifelong learning.


On completion of the CertHE students will be able to:

Knowledge and Understanding:

a. Demonstrate a sound knowledge and understanding of well-established facts, concepts, principles and theories relevant to the software engineering.

b. Apply well-established systems analysis and design techniques to produce requirement and design specifications for computer-based systems and applications showing a requisite understanding of the need for quality. 

c. Consider professional, legal and ethical issues including sustainability.

d. Discuss applications, concepts, principles, techniques related to software engineering.

Cognitive Skills:

e. Select and deploy well-established methodologies, technologies, techniques and tools relevant to implementing applications, managing computer systems or configuring networks in well-defined scenarios. Demonstrate a high degree of technical competence in the use of appropriate programming languages, tools and techniques to develop graphical programs and distributed systems

Key Skills:

f. Communicate the results of their work effectively, in a structured and coherent written format.

g. Present information orally and using visual media. Demonstrate expertise in communication appropriate to professional software engineering activities, including the development of written documentation and delivery of oral reports

h. Work under guidance as a member of a team


On completion of the DipHE students will be able to:

Cognitive Skills:

i. Generate and justify a range of alternative solutions to computing related problems, exercising critical judgement across a range of issues. Demonstrate a high degree of technical competence in the development of quality software for real-time systems

j. Critically evaluate well-established methodologies, frameworks, concepts and principles that can be applied to loosely defined scenarios relevant to software engineering. Analyse critically complex problems that occur within the area of software engineering, and design and develop workable solutions

k. Recognise factors that impact on the quality in the design, development and documentation of applications or systems and the importance of testing, verification and validation. 

Practical Skills:

l. Apply technologies and techniques associated with software engineering based on the analysis of a loosely defined problem scenario and provide appropriate documentation. Select and accurately deploy appropriate architectures, algorithms and data structures in the design and implementation of software solutions. 

m. Consider marketing and business requirements and engage in entrepreneurial activities 

n. Demonstrate the knowledge and skills required to design, implement and manage applications, services and systems. Demonstrate a sound understanding of modern computer systems and operating system software, and the role of software engineering in developing and maintaining these systems

Key Skills:

o. Work as an individual or as a member of a team with minimum guidance. Develop and use personal skills appropriate to operating in a flexible and professional manner, both individually and as a member of a team, within the software engineering context.

p. Manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.


On completion of the BSc students will be able to:

Knowledge and Understanding:

Cognitive Skills:

q. Synthesise and apply the methods and techniques that have been learned, to review, consolidate and extend knowledge and understanding.

r. Analyse, design or implement complex systems. Accurately use formal methods in the design and implementation of appropriate software applications and safety critical systems

Practical Skills:

s. Apply appropriate methods and techniques that have been learned, to initiate, plan and implement projects.

Key Skills:

t. Collect, interpret, analyse, synthesise and communicate information using appropriate methods

u. Research, integrate and critically evaluate information from a variety of sources related to software engineering.

Students who have successfully completed the MComp can be expected to demonstrate the following general learning outcomes:

Knowledge and Understanding:

v. A systematic understanding of knowledge in their field, and originality in the application of that knowledge.

w. The ability to critically evaluate and analyse styles of management and organisational structure.

x. To develop in the student a systematic understanding of software project management methods and techniques.

y. To demonstrate advanced theoretical and practical knowledge of emerging software engineering professional practices and standards.

Cognitive Skills:

z. A conceptual understanding that enables them to critically evaluate current research and advanced scholarship in the discipline.
Practical Skills:

aa. An ability to deal with complex issues both systematically and creatively.

ab. An ability to use contemporary analysis and design methods to specify and develop large scale, high quality software systems in systematic, controlled and efficient manner.

ac. To demonstrate advanced theoretical and practical knowledge of modern software production and deployment approaches.

Key Skills:
	
ad. A comprehensive understanding of techniques applicable to their own research or advanced scholarship.



3.4e	Programme Structure

The Programme will consist of four years full time with two semesters per term (for full time students).In all qualifications the compulsory modules predominate to ensure that the programme aims and learning outcomes are met and maintain programme distinctiveness. The programme team have considered the balance of compulsory and optional modules at all levels within the programme, and also to ensure that all modules that are optional within one programme are core to another programme. 

· At Level 4 all modules are compulsory. They provide underpinning material for later stages of the programme including the fundamentals of systems development and operations. This level also provides appropriate academic and professional development for each individual student.

· At Level 5 a diverse range of modules are delivered. More specialist content is included at this level.

· At Level 6 the modules become even more specialised in nature, focusing on advanced topics in Software Engineering. The major project provides the student with the opportunity to select a topic of their own choice that reflects their own interests.

· At Level 7 the modules reflect the need to synthesise research, management, current practice and knowledge at the forefront in the area of Software Engineering. 

	Students will be expected to study the combination of modules in Table 3.2:



Table 0.2e
LEVEL 4
Semester 1
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M4X00995
	Academic and Employability Skills
	Compulsory
	10

	M4X00997
	Computational Thinking
	Compulsory
	10

	M4X01012
	Introduction to Programming
	Compulsory
	20

	M4X01015
	Maths for Software Development
	Compulsory
	20



Semester 2
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M4X00998
	Computer Architecture
	Compulsory
	10

	M4X01003
	Information Engineering
	Compulsory
	20

	M4X01011
	Introduction to Problem Solving for Software Development
	Compulsory
	10

	M4X01014
	Introduction to Web Development
	Compulsory
	20



LEVEL 5
Semester 1
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M5X0003
	Algorithms and Data Structures
	Compulsory
	10

	M5X0038
	Software Engineering Principles
	Compulsory
	20

	M5X01033
	Enterprise and Innovation
	Optional 
	10

	M5X01045
	Internet Security
	Optional
	10

	M5X01050
	Network Services
	Optional 
	10

	M5X01058
	Web Development
	Compulsory
	20


Students must study two of the three optional modules.

Semester2
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M5X0017
	Formal Methods
	Compulsory
	10

	M5X0039
	Systems Software and Multi-User Applications Engineering
	Compulsory
	20

	M5X01051
	Research Methods
	Compulsory
	10

	M5X01130
	Database Management Systems
	Compulsory
	20





Level 6
Semesters 1 and 2
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M3X8645
	Major Project
	Compulsory
	40



Semester 1
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M6X0009
	Critical and Real-Time Application Programming
	Compulsory
	20

	M6X0012
	Distributed and Cluster Computing
	Compulsory
	20



Semester 2
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M6X0006
	Advanced Web Development
	Compulsory
	20

	M6X0007
	Big Data
	Optional 
	20

	M6X0017
	Geographical Information Systems
	Optional 
	20

	M6X0019
	Interactive Graphics Programming
	Compulsory
	20

	M6X0027
	Usability Engineering
	Optional 
	20



Students must study one of the two optional modules. 

LEVEL 7
Semester 1
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M7X01684
	Agile Software Development
	Compulsory
	20

	M7X01692
	Generic Programming 
	Compulsory
	20

	M7X01694
	Group Project
	Compulsory
	20



Semester 2
	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M7X01694
	Group Project (continued)
	Compulsory
	40

	M7X01703 
	Scientific Computing and Virtualisation
	Compulsory
	20



3.5e	Curriculum Map
	
	Knowledge and Understanding
	Cognitive Skills
	Practical Skills
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	M6X01086 Advanced Web Development (O)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01087 Big Data (O)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01090 Critical and RT App Programming
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01093 Distributed and Cluster Computing
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01098 Geographical Information Systems (O)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01100 Interactive Graphics Programming
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M3X8645 Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M6X01110 Usability Engineering (O)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Level 7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M7X01684 Agile Software Development
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M7X01692 Generic Programming
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M7X01703  Scientific Computing and Virtualisation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	M7X01694 Group Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
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3.6e	Learning, Teaching and Assessment Strategy

The style of teaching of the programme modules will be selected to satisfy the paramount aim of that teaching, namely the transfer of knowledge and the students' subsequent understanding and application of that knowledge. There is no preferred style of teaching for the programme as a whole and consequently a variety of techniques will be employed including lectures, demonstrations, assignments, role play, projects, seminars, tutorials, student presentations, etc. Developing the ability to learn and apply knowledge independently is however a primary focus of the learning and teaching strategy.

The essential criterion for choice of teaching strategy is that that the educational course aims and objectives are achieved in all modules. Specific details of the combination of lectures, tutorials etc. are given in each the modules. 

The team believes that subjects such as computing can be very remote from typical uses of the technology if taught from a purely theoretical standpoint. The use of practical sessions, however, can make the subject become far more relevant. This approach is central to the teaching and learning strategy of the programme. The emphasis on vocational content restricts the ability to deliver the programme as a distance learning course. However, online content is provided through VLEs in support of classroom based learning including Moodle.

This does not mean however, that the programme is reduced to a training programme; on the contrary, the same high level of theoretical material is studied but it is also studied in a working practical implementation.

The development of intellectual skills such as analysis, innovation, critical appraisal and the like will be themes throughout the formal classes and learning process. Lectures will be used to explore concepts and theories and develop knowledge for underpinning advanced technical skills.

Laboratory workshops and tutorials will be used for solving complex problems using appropriate methodologies, technologies and research materials. 

Students will be required to develop high-level study and learning skills that will allow them to engage in individual personal research of the academic and professional literature. 

Seminars will be used to explore research in selected topics in detail using case scenarios and papers, and provide an opportunity for students to demonstrate a conceptual understanding of current research and to analyse critically leading-edge technologies.

	
Module
Code
	Module
Title
	Level
	Credits
	Assessment details

	M4X00995
	Academic and Employability Skills
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words)

	M4X01011
	Introduction to Problem Solving for Software Development
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (≈1500 words) 

	M4X00997
	Computational Thinking
	4
	10
	Assessment Component 1 – 100%
Practical


	M4X00998
	Computer Architecture
	4
	10
	Assessment Component 1 – 100%
Exam: Written

	M4X01003
	Information Engineering
	4
	20
	Assessment Component 1 – 30%
Practical: Laboratory Task 

Assessment Component 2 – 70%
Coursework: Assignment (3000 words)

	M4X01012
	Introduction to Programming
	4
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M4X01014
	Introduction to Web Development
	4
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M4X01015
	Maths for Software Development
	4
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X0003
	Algorithms and Data Structures
	5
	10
	Assessment Component 1 – 100%
Practical Exam


	M5X0011
	Database Management Systems
	5
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X0017
	Formal Methods
	5
	10
	Assessment Component 1– 100%
Coursework: Assignment (≈1500 words)

	M5X0038
	Software Engineering Principles
	5
	20
	Assessment Component 1 – 30%
Exam: Written

Assessment Component 2 – 70%
Coursework: Assignment (≈2100 words)

	M5X0039
	Systems Software and Multi-User Applications Engineering
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01058
	Web Development
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M4X01126
	Network Principles
	4
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2– 50%
Practical: Laboratory Task

	M5X01045
	Internet Security
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 


	M5X01033
	Enterprise and Innovation
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 



	M5X01051
	Research Methods
	5
	10
	Assessment Component 1 – 20%
Coursework: Critique (400 words) 

Assessment Component 2 – 80%
Coursework: Project Proposal (2600 words)

	M3X8645
	Major Project
	6
	40
	Assessment Component 1 – 15%
Coursework: Interim Viva 

Assessment Component 2 – 55%
Coursework: Final Report (≈12000 words)

Assessment Component 3 – 20%
Practical: Final Viva/Demo 

Assessment Component 4 – 10%
Coursework: Exhibition Board


	M6X0009
	Critical and Real-Time Application Programming
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M6X0012
	Distributed and Cluster Computing
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M6X0019
	Interactive Graphics Programming
	6
	20
	Assessment Component 1 – 60%
Coursework: Assignment (≈1800 words) 

Assessment Component 2 – 40%
Exam: Written

	M6X01086
	Advanced Web Development
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (2000 words) 

Assessment Component 2 – 50%
Coursework: Reflective Diary (2000 words)

	M6X0007
	Big Data
	6
	20
	Assessment Component 1 – 30%
Exam: Written

Assessment Component 2 – 70%
Coursework: Assignment (≈2100 words)

	M6X0017
	Geographical Information Systems
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (1500 words) 

Assessment Component 2 – 50%
Practical Exam (1500 words)

	M6X0027
	Usability Engineering
	6
	20
	Assessment Component 1– 50%
Exam: Written

Assessment Component 2– 50%
Coursework: Assignment (3000 words) 

	M7X01684
	Agile Software Development
	7
	20
	Assessment Component 1 – 50%
Coursework: Assignment (2500 words)

Assessment Component 2 – 50%
Practical: (2 hour with 1500 word report)

	M7X01692
	Generic Programming
	7
	20
	Assessment Component 1 – 50%
Exam: Written(2 hours)

Assessment Component 2 – 50%
Coursework: Assignment(2500 words equivalent)

	M7X01703 
	Scientific Computing and Virtualisation
	7
	20
	Assessment Component 1 – 50%
Coursework: Assignment (2500 words)

Assessment Component 2 – 50%
Exam: Written (2 hours)

	M7X01694
	Group Project
	7
	60
	Assessment Component 1 – 15%
Coursework: Project Initiation Document (3000 words per student) 

Assessment Component 2 – 10%
Practical: Interim Viva(7-8 minutes per student)

Assessment Component 3 – 50%
Coursework: Final Report (≈5000 words per student)

Assessment Component 4 – 20%
Practical: Final Viva/Demo (circa 10 minutes per student)

Assessment Component 5 – 5%
Coursework: Exhibition Board (1000 words equivalent)




3.7e	Mode of Delivery

Full-time on-campus only.


3.8e	Work-based Learning

Not Applicable


3.9e	Flexible and Distributed Learning programmes

Not Applicable


3.10e	Student Support offered

Students are made aware of the need for Personal Development Planning (PDP) and given access to online PDP resources. To promote sustainable personal development students are also introduced to cloud-based services that provide online storage and easier accessibility. A briefing on the importance of PDP is conducted by the Programme Team and/or a member of the student services team. PDP is a key element in the students learning experience and they are encouraged to use PDP as a tool for reflective learning and practice.

All lecturing staff place learning material on Moodle for student access outside of lecturers. Students may also use any laboratories for their studies if not currently occupied, and are also encouraged to seek permission to use machines even when in use by another class.

The Faculty always encourages students to approach staff if they have any questions, and in supporting students with problems the Schools implement an “Open Door” policy as far as is practicable. Students are asked to make “reasonable” demands on staff to avoid continual interruption, but it is only on rare occasions that this has become an issue. Staff enjoy engaging with students during their studies, and encourage them at every opportunity.


3.11e	Sustainability Statement

The School of Applied Computing’s sustainability strategy is based upon The Future Fit Framework (HEA 2012), UWTSD's Template and Guidance for Faculty Sustainability Plans (Davidson, J. 2012), and the School of Built and Natural Environment's Sustainability Plan 2012-2013 (Philips, M. 2013). The basic concept is that of "Education for Sustainable Development" (ESD), where "sustainability education prepares people to cope with, manage and shape social, economic and ecological conditions characterised by change, uncertainty, risk and complexity" (HEA 2012: 9). The School's strategy is considered as having two main elements: firstly, the programme structures and underlying pedagogy, and secondly, the actual content or subject matter of these programmes.

All programmes within the School are informed by an Experiential Learning pedagogy. The implication of this is that we consider the Major Project, and Research Methods and Data Analysis to be the core elements of the programme into which the other ("taught") modules feed. The student-centred nature of these modules allow for "learning methods" that are "more open-ended, participative, diverse and interactive than is often the case in academic teaching" (HEA 2012: 37). The following ESD characteristics are enabled:

· Learning through discovery.
· Learning through interactive technology.
· Learning through game play.
· Learner-centred approach.
· Learning programming with Robotic Challenges.
· Collaborative learning.
· Integrative assessments linking separate module to a coherent multi-part solution.
· Praxis-oriented learning linking theory and experience.
· Focus on self-regulative learning and a ‘real issues’ orientation.
· Cognitive, affective, and skills-related objectives.
· Learning with staff but also with and from outsiders.

These characteristics are in keeping with UWTSD's stated aims to produce graduates who have well-developed competencies in creative problem-solving, teamwork, communication, and who have a high level of self-reflection at a personal and professional level.


3.11.1e Specific to the programme

In software development, the emphasis is on centralising resources to reduce energy consumption and on the design of applications that maximise the reuse of code to minimise the work required to build new applications.  By avoiding having to rework code, the manpower required and the associated resources to support this work load is reduced. Furthermore, effective design itself can limit the amount of data that has to be stored and increase the performance of software reducing the time required to process it resulting in lower power requirements. Module such as Algorithms and Data Structures focus the concepts and principles of software design, while modules including Critical and Real Time Systems Programming, Software Engineering Principles and Generic Programming promote the encourage the creation of usable software that will not require changes later in the development process.

For students who take the Enterprise and Innovation option, sustainability is studied through a business lens.  Students are instructed in sustainability within a business and organisational context.  One area covered is Triple Bottom Line which looks at the “three pillars” of sustainability in business: People, Planet and Profit.

Throughout the programme, students are given opportunities to learn transferable skills that will help them to sustain a career in a fast-moving field. This is delivered to students at all four levels, starting with Academic and Employability Skills (level 4) and building their independence through Research Methods (level 5) and the individual Major Project (level 6). At Level 7, the Group Project is the culmination of this programme where students will have the skills to perform research and development to both on their own and as a member of a team. 


3.12e	Admissions

Admissions arrangements will be made in accordance with the University’s Admissions Policy. Each application will be considered on its own merit. However, specific entry requirements will be published on the University website. All admissions- related decisions will be made in accordance with the Admissions Policy, and any specific requirements to support the selection process will be determined in consultation with Registry. 

Regulations for transfer to the course are documented in the Academic Quality Handbook section 6.4.2.4.

Applicants will not require DBS checks prior to enrolment.

The recruitment target for the first year of the programme is 8 students.


3.13e	Exit Points and Awards

The exit awards for this programme are summarised below:

120 credits = CertHE
240 credits = DipHE
360 credits = BSc (Hons)
60 credits at Level 7 = Postgraduate Certificate
480 credits = MComp

Regulations governing fallback awards and progression between Levels 5 and 6 for integrated masters programs are provided in section 6.4.2.5 of the Academic Quality Handbook. 



[bookmark: _Toc429663839]3f	Programme Details - Web Development

3.1f	Programme Overview

The main themes of the programme are:

· Software design and development of web based applications and services
· Web, interactivity and UX design
· Project and team management in the web development sector

Web Development covers many traditional software engineering concepts, but concentrates specifically on developing web applications.  Given the ubiquitous nature of the internet, the industry demand for these skills continues to be high and has increased with the expansion of the mobile market. 

This programme broadly covers the theme of software design and development.  Software development is considered at Level 4 in modules such as Information Engineering and Software Development which provide an introduction to systems analysis and programming respectively.  A full discussion of the software engineering principles is then provided in the Level 5 module Application Design and Development, which also exposes students to design patterns and software testing.  Distributed Enterprise Applications at Level 6 looks at developing web services, while Advanced Web Technologies looks at consuming these services through various approaches.  At Level 7, the Group Project requires students to work together in a team applying good software development practices in developing a web-based application or system. 

Web development is at the core of this programme, and this theme is explored through a number of modules at each level.  At Level 4 Introduction to Web Development and Introduction to Scripting concentrate on the client-side, providing the necessary background context for server-side development and underpinning the Level 5 module Responsive Web Design and Development which focuses on displaying these websites on mobile devices. Server-side development is specifically covered in Web Development and Advanced Web Development.  Advanced Web Technologies reviews current trends and technologies, and looks at technologies becoming established or which are not yet widely adopted.  In Level 7, more complex challenges faced by web developers are investigated in further detail as the technology becomes more specialised in nature. The concept of big data (including the storage and analysis of data in the context of web applications using a range of NoSQL approaches) is explored in the module Big Data Web Applications.  The concepts behind computer graphics and animation are discussed in Computer Graphics for the Web, which covers 2D and 3D applications.  Although many of the modules focus specifically on web development, a number of optional modules allow the student to pursue other related areas in more depth.  For example, databases are introduced in Information Engineering and, integral to web development, the student can elect to study them in greater detail through Database Management Systems and Data Warehousing for Business Intelligence.

Finally, project management is a theme developed at Level 5 through the Project Management module, which covers the principles and concepts behind scheduling tasks, allocating resources and managing teams. In the Major Project students must demonstrate their ability to work independently, and this includes producing a project plan, managing their time, researching their specific topic of interest and producing a deliverable such as a web application.  However, it is at Level 7 that this theme is best reflected. The modules Leadership and Management and Group Project equip students with the management skills required.  Group Project also focuses on the ability of the student to plan, schedule tasks, communicate effectively, and participate as a member of a team. This reflects the importance the School places on management in MComp and Masters programmes.


Table 3.1f

	Module Code
	Module title
	Credit value

	Level 4

	M4X00995
	Academic and Employability Skills
	10

	M4X00997
	Computational Thinking
	10

	M4X00998
	Computer Architecture
	10

	M4X00999
	Data Visualisation
	10

	M4X01003
	Information Engineering
	20

	M4X01004
	Interaction Design
	10

	M4X01010
	Introduction to Scripting
	10

	M4X01014
	Introduction to Web Development
	20

	M4X01013
	Software Development
	20

	Level 5

	M5X01025
	Application Design and Development
	20

	M5X01052
	Responsive Web Design and Development
	20

	M5X01058
	Web Development
	20

	M5X01130
	Database Management Systems (option)
	20

	M5X01033
	Enterprise and Innovation (option)
	10

	M5X01045
	Internet Security (option)
	10

	M5X01047
	Mobile Application Development I (option)
	20

	M5X01050
	Network Services (option)
	10

	M5X00615
	Project Management 
	10

	M5X01051
	Research Methods 
	10

	Level 6

	M3X8645
	Major Project
	40

	M6X01086
	Advanced Web Development 
	20

	M6X01094
	Distributed Enterprise Applications
	20

	M6X01096
	Emerging Web Technologies
	20

	M6X01111
	User Experience Design 
	20

	Level 7

	M7X01686
	Big Data Web Applications
	20

	M7X01687
	Computer Graphics for the Web
	20

	M7X01697
	Leadership and Management
	20

	M7X01694
	Group Project
	60




3.2f	Programme Aims
The programme aims, by intellectual stimulation, practical application and development of suitable skills, to produce an informed and competent graduate who is experienced in analysis, design, implementation and evaluation in the chosen subject area.

The programme has the following general educational and specific aims for the CertHE:

General Education Aims:

a. To develop in students the ability to communicate effectively.

b. To enable students to work under guidance and as a member of a team. 

c. To give students an understanding of professional, legal and ethical issues including sustainability.

Specific Aims:

d. To develop in students a requisite understanding of key aspects of a range of concepts, principles and techniques associated with web development some of which may be at the forefront of the discipline.

e. To enable students to analyse well-defined scenarios to determine the appropriate technologies, techniques and tools that should be deployed, and apply them to resolve web development problems or to meet a set of requirements.

f. To encourage students to identify problems or tasks, and design solutions showing a requisite understanding of the need for quality, with appropriate documentation, that demonstrates an ability to draw on supporting evidence

g. To promote the discussion of applications, concepts, principles, techniques and theory based upon a body of knowledge

The programme has the following general educational and specific aims for the DipHE:

General Educational Aims:

h. To develop in students the transferable skills required in the employment context, including working independently as either an individual or as a team member with minimal guidance.

Specific Aims:

i. To provide an opportunity for students to apply their knowledge, skills and ideas with web development, and exercise critical judgement across a range of issues.

j. To give students the ability to evaluate methodologies, frameworks, concepts and principles that can be applied to loosely defined scenarios.

k. To enable students to analyse technologies and techniques applied to the solution of loosely defined problems or in the development of web applications to meet real-world requirements.

l. To demonstrate a systematic understanding of the importance of testing, verification, validation and any factors that may impact the quality of a solution, design, web application, report or web service.

m. To develop in students the transferable skills required in the employment context, including working independently as either an individual or as a team member with minimal guidance.

n. To enable students to analyse, select and apply established methods, standards and best practices associated with the programme including the time management and organisational skills required for employment, and develop within them an awareness of the need for continuing professional development and lifelong learning.

o. To provide students with a good understanding of applications, services and systems and the skills required to design, implement and manage them.

p. To enable students to develop server-side web applications using web programming languages and frameworks.

The programme has the following general educational and specific aims for the BSc (Hons):

General Educational Aims:

q. To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.

r. To provide an opportunity for students to demonstrate academic rigour appropriate to honours level through the use of analytical and technical skills.

Specific Aims:

s. To enable students to be creative and innovative in the application of the concepts, principles and techniques associated with web development.

t. To enable students to critically evaluate, analyse, design or implement complex web application and computer systems

The programme has the following general educational and specific aims for the MComp:



General Educational Aims:

u. To stimulate and enhance a graduate’s enquiring, analytical, innovative and creative approach, thereby encouraging initiative, independent judgement and critical self-judgement. 

Specific Aims

v. To develop an ability to generate and communicate original concepts reflecting current research in the area of web development. 

w. To develop an in-depth understanding of the range of technologies, concepts, principles and techniques at the forefront of web development.

x. To develop an in depth knowledge of the management styles and structures of organisations

y. To recognise issues involved in building Big Data applications and be able to critically evaluate the role of NoSQL database technologies in solving many of these issues.

z. To enable students to develop applications using web based computer graphics techniques and hence gain an appreciation of the potential benefits and drawbacks of deploying current web graphics technologies


3.3f	Programme Learning Outcomes

At undergraduate level the QAA Computing benchmarks define the abilities and skills of students as subject-related cognitive abilities, subject-related practical abilities and additional transferable skills.  UK-SPEC specifies criteria for knowledge and understanding, intellectual abilities, practical skills and general transferable skills that general learning outcomes at all levels must satisfy.  At postgraduate level, the QAA Computing benchmarks define skills and abilities in term of Knowledge and Understanding, Subject Specific Skills and General (Transferable) Skills.  These categories and criteria overlap, so these categories can be redefined as:

(i) Knowledge and understanding: students must be able to demonstrate their knowledge and understanding of essential facts, concepts, theories and principles of their discipline.

(ii) Cognitive (thinking) skills: they must be able to apply appropriate science, engineering and computational thinking to the analysis of problems. Demonstrating a creative and innovative ability to synthesis solutions.

(iii) Practical skills: they must be able to apply computing or engineering skills in the acquired through working in laboratories or workshops in the development of a design or implemented product (e.g. application, electronic circuit, etc.).

(iv) Key skills: they must have developed transferable skills that will be of value in a wide range of situations. These include problem solving, communication, and working with others, as well as the effective use of general IT facilities and information retrieval skills. They also include planning self-learning and improving performance, as the foundation for lifelong learning.

On completion of the Cert HE students will be able to:

Knowledge and Understanding:

a. Demonstrate a sound knowledge and understanding of well-established facts, concepts, principles and theories, the syntax and semantics of mark-up, client-side scripting languages and server-side programming languages relevant to the web development

b. Apply well-established systems analysis and design techniques to produce requirement and design specifications for computer-based systems and applications showing a requisite understanding of the need for quality. Evaluate and select web-based hardware and software to meet the requirements of a commercial organisation

c. Consider professional, legal and ethical issues including sustainability.

d. Discuss applications, concepts, principles, techniques related to web development. 

Cognitive Skills:

e. Select and deploy well-established methodologies, technologies, techniques and tools relevant to implementing applications, managing computer systems or configuring networks in well-defined scenarios.

f. Key Skills: Communicate the results of their work effectively, in a structured and coherent written format.

g. Present information orally and using visual media.

h. Work under guidance as a member of a team

On completion of the DipHE students will be able to:

Cognitive Skills:

i. Generate and justify a range of alternative solutions to computing related problems, exercising critical judgement across a range of issues. 

j. Critically evaluate well-established methodologies, frameworks, concepts and principles that can be applied to loosely defined scenarios relevant to web development.

k. Recognise factors that impact on the quality in the design, development and documentation of applications or systems and the importance of testing, verification and validation.

Practical Skills:

l. Apply technologies and techniques associated with web development based on the analysis of a loosely defined problem scenario and provide appropriate documentation. Analyse critically complex problems that occur within the area of web based systems, and develop workable solutions using a variety of software packages /applications.  Demonstrate a high degree of technical competence in the use of appropriate programming languages, tools and techniques in the development of web applications and web services

m. Consider marketing and business requirements and engage in entrepreneurial activities 

n. Demonstrate the knowledge and skills required to design, implement and manage applications, services and systems. Construct a system analysis and design for a database driven web application/ system.

Key Skills:

o. Work as an individual or as a member of a team with minimum guidance.

p. Manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.

On completion of the BSc students will be able to:

Cognitive Skills:

q. Synthesise and apply the methods and techniques that have been learned, to review, consolidate and extend knowledge and understanding. 

r. Analyse, design or implement complex systems.

Practical Skills:

s. Apply appropriate methods and techniques that have been learned, to initiate, plan and implement projects.

Key Skills:

t. Collect, interpret, analyse, synthesise and communicate information using appropriate methods

u. Research, integrate and critically evaluate information from a variety of sources related to web development. Research and critically analyse emerging web technologies

Students who have successfully completed the MComp can be expected to demonstrate the following general learning outcomes:

Knowledge and Understanding:

v. A comprehensive understanding of techniques applicable to their own research or advanced scholarship.

w. The ability to research and critically evaluate and apply management theory, concepts and principles.

x. To demonstrate advanced theoretical and practical knowledge of emerging web technologies.

Cognitive Skills:

y. Demonstrate originality in the application of web development concepts, principles along with current research and best practice.

z. A conceptual understanding that enables them to critically evaluate current research and advanced scholarship in web development. 

Practical Skills:

aa. An ability to analyse, design and implement web graphics applications. 

ab. To demonstrate advanced theoretical and practical knowledge of large scale database systems in complex web application problems. 


3.4f	Programme Structure

The Programme will consist of four years full time with two semesters per term (for full time students).In all qualifications the compulsory modules predominate to ensure that the programme aims and learning outcomes are met and maintain programme distinctiveness. The programme team have considered the balance of compulsory and optional modules at all levels within the programme, and also to ensure that all modules that are optional within one programme are core to another programme. 

· At Level 4 all modules are compulsory. They provide underpinning material for later stages of the programme including the fundamentals of systems development and operations. This level also provides appropriate academic and professional development for each individual student.

· At Level 5 a diverse range of modules are delivered. More specialist content is included at this level.
· At Level 6 the modules become even more specialised in nature, focusing on advanced topics in web development. The major project provides the student with the opportunity to select a topic of their own choice that reflects their own interests.

· At Level 7 the modules reflect the need to synthesise research, management, current practice and knowledge at the forefront in the area of web development. 

Students will be expected to study the combination of modules in Table 3.2:



Table 0.2f

LEVEL 4

Semester 1

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M4X00995
	Academic and Employability Skills
	Compulsory
	10

	M4X00997
	Computational Thinking
	Compulsory
	10

	M4X00998
	Computer Architecture
	Compulsory
	10

	M4X01014
	Introduction to Web Development
	Compulsory
	20

	M4X01004
	Interaction Design
	Compulsory
	10




Semester 2

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits

	M4X01013
	Software Development
	Compulsory
	20

	M4X01010
	Introduction to Scripting
	Compulsory
	10

	M4X01003
	Information Engineering
	Compulsory
	20

	M4X00999
	Data Visualisation
	Compulsory
	10





LEVEL 5

Semester 1

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M5X01058
	Web Development
	Compulsory
	20

	M5X01025
	Application Design and Development
	Compulsory
	20

	M5X01047
	Mobile Application Development I
	Optional
	20

	M5X01050
	Network Services
	Optional 
	10

	M5X01045
	Internet Security
	Optional
	10



Students must select either the two 10 credit optional modules or the single 20 credit optional module. 

Semester2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M5X01051
	Research Methods
	Compulsory
	10

	M5X00615
	Project Management 
	Compulsory
	10

	M5X01052
	Responsive Web Design and Development
	Compulsory
	20

	M5X01130
	Database Management Systems
	Optional
	20

	M5X01033
	Enterprise and Innovation
	Optional 
	10



Students must select either the two 10 credit optional modules or the single 20 credit optional module. 


Level 6

Semesters 1 and 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M3X8645
	Major Project
	Compulsory
	40


Semester 1

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M6X01094
	Distributed Enterprise Applications
	Compulsory
	20

	M6X01086
	Advanced Web Development
	Compulsory
	20




Semester 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M6X01096
	Emerging Web Technologies
	Compulsory
	20

	M6X01111
	User Experience Design
	Compulsory
	20




LEVEL 7

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M7X01686
	Big Data Web Applications
	Compulsory
	20

	M7X01687
	Computer Graphics for the Web
	Compulsory
	20

	M7X01694
	Group Project
	Compulsory
	20




Semester 2

	Module Code
	Title
	Module type (core, compulsory or optional)
	Credits

	M7X01694
	Group Project (continued)
	Compulsory
	40

	M7X01697
	Leadership and Management
	Compulsory
	20



3.5f	Curriculum Map
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3.6f	Learning, Teaching and Assessment Strategy

The style of teaching of the programme modules will be selected to satisfy the paramount aim of that teaching, namely the transfer of knowledge and the students' subsequent understanding and application of that knowledge.  

There is no preferred style of teaching for the programme as a whole and consequently a variety of techniques will be employed including lectures, demonstrations, assignments, role play, projects, seminars, tutorials, student presentations, etc. Developing the ability to learn and apply knowledge independently is however a primary focus of the learning and teaching strategy.

The essential criterion for choice of teaching strategy is that that the educational course aims and objectives are achieved in all modules.  Specific details of the combination of lectures, tutorials etc. are given in each the modules. 

The team believes that subjects such as computing can be very remote from typical uses of the technology if taught from a purely theoretical standpoint. The use of practical sessions, however, can make the subject become far more relevant. 

This approach is central to the teaching and learning strategy of the programme. The emphasis on vocational content restricts the ability to deliver the programme as a distance learning course. However, online content is provided through VLEs in support of classroom based learning including Moodle.

This does not mean however, that the programme is reduced to a training programme; on the contrary, the same high level of theoretical material is studied but it is also studied in a working practical implementation.

The development of intellectual skills such as analysis, innovation, critical appraisal and the like will be themes throughout the formal classes and learning process.  Lectures will be used to explore concepts and theories and develop knowledge for underpinning advanced technical skills.

Laboratory workshops and tutorials will be used for solving complex problems using appropriate methodologies, technologies and research materials. 

Students will be required to develop high-level study and learning skills that will allow them to engage in individual personal research of the academic and professional literature. 

Seminars will be used to explore research in selected topics in detail using case scenarios and papers, and provide an opportunity for students to demonstrate a conceptual understanding of current research and to analyse critically leading-edge technologies.


	
Module Code
	ModuleTitle
	Level
	Credits
	Assessment details

	M4X00995
	Academic and Employability Skills
	4
	10
	Assessment Component 1 – 1000%
Coursework: Assignment (1500 words) 


	M4X00997
	Computational Thinking
	4
	10
	Assessment Component 1 – 100%
Practical 


	M4X00998
	Computer Architecture
	4
	10
	Assessment Component 1 – 100%
Exam: Written

	M4X00999
	Data Visualisation
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 


	M4X01003
	Information Engineering
	4
	20
	Assessment Component 1 – 30%
Practical: Laboratory Task

Assessment Component 2 – 70%
Coursework: Assignment (3000 words)

	M4X01004
	Interaction Design
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words)


	M4X01010
	Introduction to Scripting
	4
	10
	Assessment Component 1 – 100%
Coursework: Assignment (≈1500 words) 


	M4X01014
	Introduction to Web Development
	4
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M4X01013
	Software Development
	4
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01025
	Application Design and Development
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01052
	Responsive Web Design and Development
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01058
	Web Development
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01130
	Database Management Systems
	5
	20
	Assessment Component 1 – 50%
Exam: Written

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01033
	Enterprise and Innovation
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 



	M5X01045
	Internet Security
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 


	M5X01047
	Mobile Application Development I
	5
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M5X01050
	Network Services
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (≈3000 words) 


	M5X00615
	Project Management
	5
	10
	Assessment Component 1 – 100%
Coursework: Assignment (1500 words) 


	M5X01051
	Research Methods
	5
	10
	Assessment Component 1 – 20%
Coursework: Critique (400 words) 

Assessment Component 2 – 80%
Coursework: Project Proposal (2600 words)


	M3X8645
	Major Project
	6
	40
	Assessment Component 1 – 15%
Coursework: Interim Viva (6-9 minutes)

Assessment Component 2 – 55%
Coursework: Final Report (≈12000 words)

Assessment Component 3 – 20%
Practical: Final Viva/Demo (8-12 minutes)

Assessment Component 4 – 10%
Coursework: Exhibition Board


	M6X01086
	Advanced Web Development
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M6X01094
	Distributed Enterprise Applications
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Coursework: Assignment (≈1500 words)

	M6X01096
	Emerging Web Technologies
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (≈1500 words) 

Assessment Component 2 – 50%
Exam: Written

	M6X01111
	User Experience Design
	6
	20
	Assessment Component 1 – 50%
Coursework: Assignment (2000 words) 

Assessment Component 2 – 50%
Coursework: Reflective Diary (2000 words)

	M7X01686
	Big Data Web Applications

	7
	20
	Assessment Component 1 – 50%
Exam: Written: 2 hours

Assessment Component 2 – 50%
Coursework: Assignment (2500 words equivalent)

	M7X01687
	Computer Graphics for the Web
	7
	20
	Assessment Component 1 – 50%
Exam: Written: 2 hours

Assessment Component 2 – 50%
Coursework: Assignment (2500 words equivalent)

	M7X01697
	Leadership and Management
	7
	20
	Assessment Component 1 – 100%
Coursework: Assignment (5000 words)

	M7X01694
	Group Project
	7
	60
	Assessment Component 1 – 15%
Coursework: Project Initiation Document (3000 words per student) 

Assessment Component 2 – 10%
Practical: Interim Viva(7-8 minutes per student)

Assessment Component 3 – 50%
Coursework: Final Report (≈5000 words per student)

Assessment Component 4 – 20%
Practical: Final Viva/Demo (circa 10 minutes per student)

Assessment Component 5 – 5%
Coursework: Exhibition Board(1000 words equivalent)



3.7f	Mode of Delivery

Full-time on-campus only.


3.8f	Work-based Learning

Not Applicable


3.9f	Flexible and Distributed Learning programmes

Not Applicable


3.10f	Student Support offered

Students are made aware of the need for Personal Development Planning (PDP) and given access to online PDP resources. To promote sustainable personal development students are also introduced to cloud-based services that provide online storage and easier accessibility.  A briefing on the importance of PDP is conducted by the Programme Team and/or a member of the student services team. PDP is a key element in the students learning experience and they are encouraged to use PDP as a tool for reflective learning and practice.

All lecturing staff place learning material on Moodle for student access outside of lecturers. Students may also use any laboratories for their studies if not currently occupied, and are also encouraged to seek permission to use machines even when in use by another class.

The Faculty always encourages students to approach staff if they have any questions, and in supporting students with problems the Schools implement an “Open Door” policy as far as is practicable. Students are asked to make “reasonable” demands on staff to avoid continual interruption, but it is only on rare occasions that this has become an issue. Staff enjoy engaging with students during their studies, and encourage them at every opportunity.


3.11f	Sustainability Statement

The School of Applied Computing’s sustainability strategy is based upon The Future Fit Framework (HEA 2012),UWTSD's Template and Guidance for Faculty Sustainability Plans (Davidson, J. 2012), and the School of Built and Natural Environment's Sustainability Plan 2012-2013 (Philips, M. 2013). The basic concept is that of "Education for Sustainable Development" (ESD), where "sustainability education prepares people to cope with, manage and shape social, economic and ecological conditions characterised by change, uncertainty, risk and complexity" (HEA 2012: 9). The School's strategy is considered as having two main elements: firstly, the programme structures and underlying pedagogy, and secondly, the actual content or subject matter of these programmes.

All programmes within the School are informed by an Experiential learning pedagogy. The implication of this is that we consider the Major Project, and Research Methods and Data Analysis to be the core elements of the programme into which the other ("taught") modules feed. The student-centred nature of these modules allow for "learning methods" that are "more open-ended, participative, diverse and interactive than is often the case in academic teaching" (HEA 2012: 37). The following ESD characteristics are enabled:

· Learning through discovery.
· Learning through interactive technology.
· Learning through game play.
· Learner-centred approach.
· Learning programming with Robotic Challenges.
· Collaborative learning.
· Integrative assessments linking separate module to a coherent multi-part solution.
· Praxis-oriented learning linking theory and experience.
· Focus on self-regulative learning and a ‘real issues’ orientation.
· Cognitive, affective, and skills-related objectives.
· Learning with staff but also with and from outsiders.

These characteristics are in keeping with UWTSD's stated aims to produce graduates who have well-developed competencies in creative problem-solving, teamwork, communication, and who have a high level of self-reflection at a personal and professional level.

3.11.1f Specific to the programme

In web development, the emphasis is on centralising resources to reduce energy consumption and on the design of applications that maximise the reuse of code to minimise the work required to build new applications. By avoiding having to rework code, the manpower required and the associated resources to support this workload is reduced. Furthermore, effective design itself can limit the amount of data that has to be stored and increase the performance of software reducing the time required to process it resulting in lower power requirements. Module such as Application Design and Development focus the concepts and principles of software design, while usability modules including Interaction Design and User Experience Design promote the encourage the creation of usable software that will not require changes later in the development process.
Distributed Enterprise Applications reflects the current trend to build services that can be consumed across a range of devices. Centralising the hardware required to store and process this data, encouraging the sharing of hardware platforms through virtualization with associated savings.

As importantly, the programme focuses on promoting learning skills to enable graduates to adapt to the rapid technical changes. Modules such as Emerging Web Technologies highlight the technological advancements taking place in the sector, and the continual need to address new types of problems and apply new approaches to solving problems.

Throughout the programme, students are given opportunities to learn transferable skills that will help them to sustain a career in a fast-moving field. This is delivered to students at all four levels, starting with Academic and Employability Skills (level 4) and building their independence through Research Methods (level 5) and the individual Major Project (level 6). At Level 7, the Group Project is the culmination of this programme where students will have the skills to perform research and development to both on their own and as a member of a team.


3.12f	Admissions

Admissions arrangements will be made in accordance with the University’s Admissions Policy. Each application will be considered on its own merit. However, specific entry requirements will be published on the University website. All admissions- related decisions will be made in accordance with the Admissions Policy, and any specific requirements to support the selection process will be determined in consultation with Registry. 

Regulations for transfer to the course are documented in the Academic Quality Handbook section 6.4.2.4.

Applicants will not require DBS checks prior to enrolment.

The recruitment target for the first year of the programme is 8 students.


3.13f	Exit Points and Awards

The exit awards for this programme are summarised below:
120 credits = CertHE
240 credits = DipHE
360 credits = BSc (Hons)
60 credits at Level 7 = Postgraduate Certificate
480 credits = MComp

Regulations governing fallback awards and progression between Levels 5 and 6 for integrated masters programs are provided in section 6.4.2.5 of the Academic Quality Handbook. 



[bookmark: _Toc429663840]SECTION B - Related Programmes


4. [bookmark: _Toc429663841]Joint Honours / Major / Minor / Combined Programmes

Not applicable. 
[bookmark: _Toc429663842]
SECTION C - All Programmes


5. [bookmark: _Toc429663843]Module Details

All module bibliographies are exempli gratia.


Please see accompanying documents for module syllabi.


[bookmark: StartP][bookmark: _Toc429663844]SECTION D - All Programmes


6. [bookmark: _Toc399428611][bookmark: _Toc429663845]Flexible and Distributed Learning Checklist

Not applicable.
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