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A.
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BSc(Hons)
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FHEQ Level:
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Minor field: 45 credits @ level 1, 45 credits @ level 2 and 45 credits at level 3

Half field: 60 credits @ level 1, 60 credits level 2 and 60 credits @ level 3

Major field: 75 credits @ level 1, 75 credits @ level 2 and 75 credits @ level 3
JACs code:



G400
QAA Benchmark Statement(s): 
Computing

Minimum Registration:

3 Years
Maximum Registration:

9 Years
Faculty:

Computing Information Systems & Mathematics
School

N/A
Location:



Penhryn Road

Date Specification Produced:
March 2004
Date Specification Revised:
March 2004
B.
FEATURES OF THE FIELD

1.  Title:

The field is available in the following forms:

· BSc (Hons) Internet Computing and x

· BSc (Hons) Internet Computing with x 

where x is a second subject. Internet Computing can be combined with one of Mathematics, Statistics, Geography, Geology, Geographical Information Systems or Media Technology. 

2.  Modes of Delivery

The field is offered in the following alternative patterns

-     Full time

· Part time (day)
· Sandwich

Internet Computing can be studied either as a three year full time course, or a four year sandwich course with a placement year following the completion of level 2 or as a six year part time course within the normal timetable.
3.  Features of the Field

· Students entering the programme retain the flexibility of transfer between Internet Computing and Computing at the end of Level One. The Internet field assumes no previous knowledge of computing and is designed to complement the subject studied in the other field, as well as providing a round education in Internet Computing. There is provision for the development of a range of transferable skills and to demonstrate ability in applying practical and analytical skills.

C.
EDUCATIONAL AIMS OF THE FIELD

The Internet is the cornerstone of the information age, linking information and people together. The field attracts students with a particular interest in the development of Internet software, networking and associated technologies. At the end of the course graduates can look forward to exciting and challenging careers in perhaps the fastest growing employment sector. In particular, the field could lead to careers in web design, e-commerce and web-based software development, among others.

The Internet Computing body of knowledge is delivered with core and option modules. Core modules cover material that is essential to any student obtaining a degree in this field, and option modules provide the opportunity to the students to tailor their studies depending on their particular interests. Levels 1 and 2 mainly concentrate on core modules with Level 3 having most options on offer.

The main theme of the field is software development for the internet. Students are equipped to contribute to the development of computer systems taking into consideration requirements, definition, specification, design, implementation and maintenance issues. The body of knowledge representing a spectrum from hardware to software, consists of:

· Software Engineering and programming languages

· Databases

· Web Programming

· Computer networks and communications

· Architecture and Operating Systems

· Professionalism

· Developing Technologies

· Multimedia

A strong emphasis on transferable skills will be placed throughout the course in developing communication skills (e.g. writing, speaking), working with others (through group work), planning (e.g. time management) and problem solving.

By the end of the course, all students will be familiar with the Unix and Microsoft Windows operating systems, and will have experience in the design and use of software in each of these environments. Students will gain hands-on experience of all the applications software studied. Tutorials and practical sessions are regarded as central to the learning process in all modules and throughout the course assessments will involve individual and group tasks.

The field shares the general aims and objectives of the Modular Scheme and the particular aims and objectives applicable to all Joint Degrees in the Faculty of Science. 

Additionally the field aims:

· to enhance the ability of students to communicate information within a new and changing medium;

· to equip the students with a theoretical and practical understanding of relevant tools and internet technology;

· to enable students to apply the skills and knowledge using relevant techniques, languages and tools in the context of distributed systems;

· to understand navigational, aesthetic, security, legal and ethical issues and to take them into account when designing, developing and implementing internet computer systems; 

· to give the student experience of working on the net in a manner consistent with accepted practices.

D.
LEARNING OUTCOMES (OBJECTIVES) OF THE FIELD

The Learning Outcomes of the Internet Field will be to produce graduates who will be able to:

1.
Knowledge and Understanding

· Demonstrate a sound theoretical and practical understanding of modern software tools, computer and communications technology;

· Demonstrate internet programming skills using scripting and modern structured languages;

· Demonstrate an understanding of the underlying infrastructure of the Internet, how it works and its evolution;

· Demonstrate an understanding of security issues associated with networking technology.

2.
Cognitive (thinking) Skills
· Appreciate the ethical issues associated with using the Internet;

· Appreciate and take into account the accessibility issues with using the Internet;

· Translate requirements into IT systems specification and design in order to meet current needs and have the potential for future developments;

3.
Practical Skills

· Have the technical ability to search and disseminate information using the various tools of the Internet;

· Design and produce user friendly static or dynamic WWW pages;

· support a variety of Multimedia within WWW applications.

4.
Key Skills

On completion of the field students will have acquired transferable skills to:

a.

Communication Skills

receiving and responding to a variety of information e.g. taking part in discussions; selecting, extracting and collating information from appropriate sources; presenting information in a variety of formats/media.

b.

Numeracy


applying numerical skills and techniques to quantitative situations e.g. collecting data (where appropriate); evaluating quantitative data; performing basic calculations.

c.

Information, Communication and Technology
effective use of computer systems to aid data manipulation and presentation e.g. presenting different forms of information; searching for and storing information; on-line communication.

d.
Teamwork

working with others effectively.

e.

Independent Learning

self management and organisation leading to attainment of objectives within timelines and personal development e.g. developing research and information handling skills; developing self awareness; monitoring and reviewing own progress

Table 1 below identifies the key skills associated with summative assessment components for core modules and Computing options within the field. It should be recognised that, in addition, students will be developing these skills extensively away from these summative assessment exercises: in classes, in formative assessment exercises, in private study and in extra-curricula activities.

Table 1 - Key Skills Summary

	
	
	Communication
	Numeracy
	ICT
	Teamwork
	Independent Learning

	
	
	
	
	
	
	

	CO1000A
	Fundamental Programming Concepts 
	I, L
	C
	I, L, T
	
	I, L, T

	CO1040B
	Object-Oriented Programming with Java 
	C, R
	C, R
	C, R, T
	
	

	CO2060B
	Databases
	G(R,O)
	
	G(R,O), T
	G(R,O)
	E

	CO2070B
	Operating Systems and Networking 
	C
	C, E
	C
	
	E

	CO2090A
	Software Development with Java 
	C, T
	C, R, T
	C, T
	C, R
	

	C02130B
	Fortran90 Programming
	C, T
	C, T
	C, T
	
	

	CO3000A
	Scientific C++ 
	C, R, T
	C, R, T
	C, T
	
	

	CO3010B
	Computer Graphics and Image Processing
	I, R
	
	C, I, R, T
	
	I, E

	CO3050B
	Elements of Neural Computation
	C, G(R, O)
	
	C, G(R, O)
	G(R,O)
	G(R,O), E

	CO3160B
	Windows Programming
	C, T
	
	C, T
	
	

	CO3260B
	Scientific Visualization
	C, T
	
	C, T
	
	

	CO3990A/B
	CO Project
	C, D, O, R
	C, D, O, R
	C, D, O, R
	D
	C, D, O, R

	
	
	
	
	
	
	

	MA1010A
	Mathematical Science I
	C, G
	C, G, T, E
	
	G
	G, E

	MA1260A
	Mathematics for Statistics I
	C
	C, T, E
	
	
	E

	MA1101A
	Mathematics and Statistics
	
	T, E
	
	
	E


Key:

C - Coursework Assignment, D - Project Development, E – Examination, 

I - Individual Case Study or Self-Study/Research Exercise, 

G - Group Case Study or Self-Study, L - Library Workbook, 

O - Oral Presentation/Interview, P - Poster Presentation, R – Report, T - In-class Test.

The learning and teaching strategies of the field seek to ensure that students learn actively and effectively, thus laying the foundation for future careers and/or further study

E.
FIELD STRUCTURE

The Fields are part of the University’s Undergraduate Modular Scheme. Fields in the UMS are made up of modules which are assigned to levels. Levels are progressively more challenging as a student progresses through the Field. Each level is normally made up of 8 modules each worth 15 credits (or an equivalent combination of half and multiple modules in some cases). Typically, a student must complete 120 credits at each level. Some Fields may culminate in an intermediate award (as detailed elsewhere in the Field Specification). All students have access to the UMS regulations and specific additions that are sometimes required for accreditation by outside bodies (e.g. professional accreditation) and as outlined below in the Field Contents and are provided in detail for students in field handbooks.

Each field within Science Joint Honours portfolio contributes three modules at Stage one, which also contains a foundation mathematics and a foundation computing module.  In the case of the Internet Computing Field, the latter module is substituted by CO1000A, Fundamental Programming Concepts.  At Stage two students take five modules from the major field and three modules from the minor field or four modules from each of the half-fields.  At Stage three students take either four taught modules from the major field (two in each semester) and two taught modules from the minor field (one in each semester), or three taught modules from each half-field (not all three in one semester).  In either case students must take two project modules (one in each semester) in addition to already mentioned six taught modules.

It is recommended that students combining two half-fields undertake one long project, spanning both semesters.  The project may be either solely based on one of the fields (Internet Computing or the second field), or it may combine the features of both fields.  Students may also choose two short projects, one from each field.

On the major-minor combination the project will be undertaken over two semesters and will either be on a topic drawn from the major field, or it will combine the elements from both the major and the minor field.

The major theme of software engineering and programming languages using the object-first approach is evolving throughout the duration of the field.  A firm foundation of issues for object-oriented programming is established using  the following core modules:

CO1000A: Fundamental programming concepts

CO1040B: Object-Oriented Programming with Java

CO2090A: Software Development with Java

The major theme of information systems and data management also continues throughout the field. Level 2 contains a formal study of databases (CO2060B) and the Level 3 module (CO3040B) extends students' skills by teaching the use of databases on the web.

The major theme of programming for the web is manifested in Level 1 with the CO1052A module, which provides a firm foundation for the use of various Internet tools and the design of web pages. In Level 2, the extended use of markup languages (CO2013A) and design of dynamic web pages augments these skills. In Level three, introducing ways of creating interactive web pages employing scripting (CO3030A) further extends the skills.

The field structure also puts emphasis on the operation, architecture and data communication  of  computer systems (CO2070B). Options on Visual Basic (TS2140A), Multimedia design (TS2100B), C++ language (CO3110A), Image Processing (CO3120A), Windows programming (CO3160B), Internet Security (CO3020B) and Advanced Multimedia design (TS3100B) complement the core modules.

Level 1
The Level 1 curriculum lays foundations in computing and Internet programming. No previous knowledge in computing is required. An introduction to computers and software packages, enabling the students to produce professional documentation using word-processors and spreadsheets, is provided in CO1000A. Fundamental software engineering concepts, data structures and algorithms are also introduced in CO1000A In CO1052A students learn the skills needed to use the Internet and to begin writing code which is understandable by the browsers. The module CO1040B augments the knowledge of data structures and algorithms by the use of a programming language. Software Engineering elements such as documentation and white-box testing are also further developed. In common with other Science fields, Internet Computing also includes a basic mathematics module at this stage.

The modules to be taken are 

Semester 1

CO1000A
Fundamental Programming Concepts

MA1101A 
Mathematics and Statistics

CO1052A
HTML Programming and Internet Tools



2nd field module

Semester 2

CO1040B
Object-Oriented Programming with Java


  
Free-choice

 

2nd field module



2nd field module

Level 2
Level 2 modules build on the foundations of the previous stage. In particular, CO2090A further develops programming skills in Java and of Software Engineering practices; CO2013A builds on knowledge gained in CO1052A and students start experiencing methods and ways for building interactive and standardised web pages. CO2060B provides a broad foundation on databases and specific knowledge and practice of the design and use of relational data models. CO2070B introduces the architecture organisation, operation and data communications of the conventional digital computer and of a typical operating system.

The following second level modules are available:

Semester 1

CO2013A
Web Technologies

CO2090A
Software Development with Java 



2nd field module



2nd field module

Semester 2

CO2060B
Databases

CO2070B
Operating Systems and Networking



2nd field module



2nd field module

Students on the minor field can substitute CO2013A with a 2nd field module. Students on the major field can take one of the following options instead of a 2nd field module in the first semester.

TS2140A         Visual Basic 

GS2143A          Geographical Information Systems  

CI3160A
Knowledge Engineering

CI2600A           Intelligent Knowledge-Based Systems

Level 3
The module CO3030A, Internet Scripting, provides the students with the skills of producing highly interactive applications. The CO3040B module builds on material covered on CO2060B and provides the knowledge of interfacing or for developing databases for the web.  

The following Level 3 modules are available:

Semester 1

CO3030A
Internet Scripting 



CO Option 3A or Project (CO3990A)



2nd field Project or 2nd field module



2nd field module

CO Option 3A

CO3110A
C++ Language and Object-Oriented Programming

CO3150A
Soft Computing

CO3120A
Image Processing



Semester 2

CO3040B
Databases and the Web



CO option 3B or Project(CO3990B)



2nd field Project or 2nd field module



2nd field module

CO Option 3B

CO3020B
Internet Security

CO3160B
Windows Programming

CO3010B
Computer Graphics and Image Processing 

CO3050B
Elements of Neural Computation 

CO3260B            Scientific Visualization
CO3030A and CO3040B are core modules on all three variants of the field.  Half Field students also take one option from either CO Option 2A or CO Option 2B.  Major Field students take two option modules, one in each semester, from the above list.  In addition all students must take two project modules, as described in the introduction.

Work Placement

The sandwich year is an optional element in the programme. While some students relish the opportunity to gain an added dimension to their degree via industrial training or business experience, many students prefer to gain an award from a three year full-time course.

Students who opt for the sandwich mode spend a minimum period of 36 weeks in industry or commerce during the third year of their course. The Industrial Placement Tutor liaises with companies and arranges interviews for students, organises visits by academic staff and ensures reports are received from each company and student. Placements are normally made in the UK in a variety of organisations in the industry or business sector.

The sandwich year is credit-rated with 60 ungraded placement credits.  Employers are requested to submit a report to the School on each student's performance and students also write a short report on their placement year. In many cases, the placement experience provides the project topic for Level 3. 

F.
FIELD REFERENCE POINTS

· The Fields have been designed to take account of QAA Subject Benchmark Statements for Computing
· The awards made to students who complete the field or who are awarded intermediate qualifications comply fully with the National Qualifications Framework.
· All of the procedures associated with the field comply with the QAA Codes of Practice for Higher Education
· Module content, especially at Level 3, is informed by staff research expertise, and other scholastic activities and employment experience.
G.
TEACHING AND LEARNING STRATEGIES
The teaching and learning strategies reflect the field aims, student background, potential employer requirements and the need to develop a broad range of technical skills, with the ability to apply them appropriately.

The teaching methods include lectures, tutorials, seminars and practicals. The precise mix of these activities depends upon the nature of the individual module. Generally, subject material and corresponding techniques are introduced in lectures; for most modules, practical activities are regarded as essential to the understanding of the material and the development of relevant skills.

Students are expected to develop their skills, knowledge and understanding through independent and group learning, in the form of both guided and self-directed study. They have the opportunity to work individually and as members of groups to meet the specific objectives of the field. 

The assessment strategy reflects the aims of the field. In particular, the balance between the various assessment methods for each module reflects the specified learning outcomes.

Each module in the Modular Scheme has an associated Module Guide; these indicate staff associated with the course, an outline of the study schedule, details of the assessments and reading lists.  Further, it is the policy of the School of Mathematics to either recommend a text or produce Study Guides for each Stage 1 module. It is anticipated that web-based module guides will support the Internet field modules. 

A particularly important component of the course is the project, which develops the student's confidence and ability to carry out research and then to communicate the outcomes in both written and oral forms. The project may be solely Internet-based or, preferably, of an interdisciplinary nature, on a topic which draws on the integration of both fields studied.

H.
ASSESSMENT STRATEGIES

The assessments are designed so that students' achievements of the field objectives can be measured. A wide range of assessment techniques are used to review as accurately and comprehensively as possible the students' attainments in acquiring sound factual knowledge together with the appropriate technical competence and understanding, so that they can tackle various types of problems.

In the field as a whole, the following components may be used in the assessment of the various modules:

· Multiple choice or short answer in-class tests: to assess competence in basic techniques and understanding of concepts

· Long answered structured questions in coursework assignments: to assess ability to apply learned techniques to solve simple to medium problems and which may include a limited investigative component.

· Long answer structured questions in end-of-module examinations: to assess overall breadth of knowledge and technical competence to provide concise and accurate solutions within restricted time.

· Practical exercises: to assess students' understanding and technical competence mainly in programming skills.

· Individual Courseworks: to assess ability to understand requirements and to provide solutions to realistic problems. The outcomes can be:

· Written report, where the ability to communicate the relevant concepts, methods, results and conclusions effectively will be assessed.

· Oral presentation, where the ability to summarise accurately and communicate clearly the key points from the work in a brief presentation will be assessed.

· Group-based coursework: have all of the assessment objectives of individual courseworks and in addition are to assess ability to interact and work effectively with others as a contributing member of a team. 

· Project: The individual project module is similar to an extended individual coursework. The problems tackled may be of a more open-ended nature, allowing students to increase their knowledge of computing or of the other field by studying a topic in greater depth and/or by applying techniques learned in a new situation. As such the assessment here will place a greater emphasis on ability to plan work, manage time effectively, and research background information, although students will also be expected to produce written reports and to be interviewed about their work. Please refer to the Project document (Appendix C) for further information on the criteria employed for marking projects.

Care has been taken to ensure that the methods of assessment have been selected so as to be most appropriate for the nature of the subject material, teaching style and learning outcomes in each case. Some modules are assessed entirely by means of in course assignments, while others have an end-of-module examination. No module is assessed only by means of a formal end-of-module examination.

In addition to any specific criteria, the following features are expected in work that is submitted for coursework assignments:

· Technical competence: the generated system or solution performs the requirements stated in the best possible implementation.

· Completeness: all aspects of the work are attempted and full explanations of all reasoning are given.

· Clarity: all explanations are clear and concise. Arguments follow a logical sequence and are laid out in a clear format.

· Neatness: all reports are produced using a word-processor. Tables, graphs and diagrams are neat and suitable labelled.

The School of Mathematics has policies and assessment procedures in operation to ensure fair and correct outcomes. Each assignment is internally moderated to check that they are well specified, of appropriate standard and marks reflect the contents. An internal moderator is assigned to scrutinise end-of-module examinations, and then at Stages 2 and 3 the examination questions are previewed by the external examiner to ensure that questions and solutions are correct and of an appropriate standard. Examination scripts are internally checked to ensure that they are correctly marked; they are available to the external examiner. Two members of staff mark final year projects and the projects are also available to the external examiner. Finally, analysis and discussion of the results for each module takes place at the module and assessment boards at the end of each academic year and at the School's individual subject review meeting.

I.
ENTRY QUALIFICATIONS

1.
The minimum entry qualifications for the field are:

The minimum general entry requirements applicable to all programmes within the Modular Scheme will apply to this field.

A foundation year is available for students without formal entry qualifications. Mature applicants and those with qualifications not specified above will be considered individually.

2.
Typical entry qualifications set for entrants to the field are:

200 points, including two 6 unit awards.  GCSE level in Mathematics and English at grades A-C are required.
J.
CAREER OPPORTUNITIES

At the end of the course graduates can look forward to exciting and challenging careers in perhaps the fastest growing employment sector. In particular, the field leads to careers in web design, e-commerce and web-based software development.
K.
INDICATORS OF QUALITY

· The Quality Academic Standard Quality Group (ASQG) and its sub-committees oversee the quality assurance process.  Appropriate aspects of quality are considered by:
· Board of Studies

· Learning and Teaching Committee

· Staff students Consultative Committee

· Industrial Liaison Group

· Staff  meetings

· Faculty Undergraduate Courses Committee

· Subject course logs

· Student questionnaires

· External examiners
The School of Mathematics scored 23/24 in the QAA MSOR Subject Review (2000)

L.
APPROVED VARIANTS FROM THE UMS/PCF

No variations from UMS required. Approved Faculty progression regulations apply.
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