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UNIT 1: BUSINESS SKILLS FOR E-COMMERCE |

Unit 1: Business Skills for e-Commerce

Unit code: Y/601/1244
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To enable learners to apply the business skills needed to design an e-Commerce solution for an
organisation.

Unit abstract

Organisations of all sizes, structures and aims can benefit from the opportunities made available
by the intelligent application of communication based technologies and there will always be a
need for practitioners who have a good understanding of those technologies. E-Commerce has
become a vital part of an organisation’s ability to reach out to the marketplace and position itself
to maximise commercial returns on investment.

Poor choices of technology and processes will result in poorly managed opportunities which
could lose business, market position and profitability. Learners will investigate the values of
business skills by exploring current, topical examples of e-Commerce practices. Learners will
consider how to design an e-Commerce solution to the best advantage of the organisation and its
stakeholders (for example employees, suppliers and customers). Learners will explore current
legislation concerning e-Commerce based trading, organisational responsibilities and
finance/payment systems.

The first part of the unit considers the structure and aims of organisations to better understand
how they could benefit from an e-Commerce structure. Then follows an opportunity to
investigate and evaluate the impact of e-Commerce systems on organisations and their
stakeholders. Once these areas have been studied the learner will be in a position to examine the
process of the development of an e-Commerce presence followed by the opportunity to design
an e-Commerce system.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand the structure and aims of business organisations
2 Understand the impact of e-Commerce

3 Be able to design e-Commerce solutions.
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| UNIT 1: BUSINESS SKILLS FOR E-COMMERCE

Unit content

Understand the structure and aims of business organisations

Organisations: type eg private, public, voluntary, charitable business organisations; aims eg
profit, market share, Return on Capital Employed (ROCE), sales; growth, customer service;
Political, Economic, Social and Technological (PEST) analysis

Stakeholders: identification of stakeholders; satisfying stakeholder objectives; pluralist
perspectives; the concept of corporate mission objectives and policies

Business functions: key internal business functions eg marketing, sales, accounting,
administration; Management Information Systems (MIS), operations

Understand the impact of e-Commerce

Consumer impact. empowered customers eg online sales, direct communication with
customers, greater choice, lower prices, availability of new products; global markets; new
marketing models; on-line advertising

Business impact: global business and consumer markets; issues eg challenge of new
technology, security issues, impact and implications of dealing with customers on-line,
creating new distribution channels, greater competition, challenge to monopoly power, re-
training of staff, lower overheads, new selling chains; legislation

Be able to design e-Commerce solutions

Objectives: business idea eg unique selling proposition, business-to-business opportunities,
business to consumer markets; domain name

Market research: purpose of research eg identifying information sources, online and offline
competition; types of research eg primary, secondary

Target markets: market analysis eg size, characteristics, dynamics, competitors, historical
background, emerging trends, market share, market segmentation

Key processes: technology requirements eg hardware, software, security, maintenance, back

end systems; supply sources; distribution channels

e-Commerce: payment systems eg electronic cheque, PayPal, NoChex, credit or debit cards;
start-up capital; working capital; funding sources

Security: key areas eg prevention of hacking, viruses, identity theft, firewall, impact on site
performance, Secure Sockets Layer (SSL), Secure HTTP (HTTPS), digital certificates, strong
passwords, alternative authentication methods

Legislation: relevant legislation eg Data Protection Act 1998, Computer Misuse Act 1990,
Consumer Credit Act 1974, Trading Standards, Freedom of Information Act 2000, copyright
legislation
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UNIT 1: BUSINESS SKILLS FOR E-COMMERCE

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand the structure and
aims of business organisations

1.1
1.2

assess an organisation’s core business functions

evaluate an organisation’s business aims and show how
they relate to stakeholders

LO2

Understand the impact of e-
commerce

2.1

2.2

analyse the impact, including the risks, of introducing an
e-Commerce system to an organisation

discuss the global impact of e-Commerce on society

LO3

Be able to design e-Commerce
solutions

3.1

3.2

33

3.4
38

investigate market potential for an e-Commerce
opportunity

evaluate current e-Commerce systems in use by
organisations

discuss the financial implications of an e-Commerce
solution

design an e-Commerce solution

evaluate the suitability of an e-Commerce solution.
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| UNIT 1: BUSINESS SKILLS FOR E-COMMERCE

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3

Level 4

Level 5

Unit 3: Information Systems

Unit 16: e-Commerce
Technologies

Unit 29: e-Commerce Strategy

Unit 8: e-Commerce

Unit 30: Information Systems
in Organisations

Unit 33: Exploring Business
Activity

Unit 34: Business Resources

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms

Professionals, particularly the areas of competence of:

e Systems Analysis
e Systems Design

e Systems Development

e Change and Release Management

e Supplier Management.

Essential requirements

Learners must have access to a wide range of material covering current and proposed
e-Commerce implementations encompassing a number of organisations from small start-ups to
large multi-nationals. The material can be sourced online, for example organisation websites,
journals, newspapers, broadcast material and visiting speakers who are experts in their subject

area.
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UNIT 1: BUSINESS SKILLS FOR E-COMMERCE

Resources

Books

Chaffey D — E-business and E-Commerce Management, Fourth Edition (FT Prentice Hall, 2009)
ISBN 0273719602

Courtland B, Thill J — Business in Action (Pearson, 2010) ISBN 0132546884

Hall D, Jones R, Raffo C, Anderton A, Chambers | and Gray D — Business Studies (Causeway Press,
2008) ISBN 1405892315

Laudon K, Guercio Traver C — E-Commerce 2010: International Version: Business, Technology,
Society (Pearson, 2009) ISBN 0135090784

Malmsten E, Leander K, Portanger E and Drazin C — Boo Hoo. A Dot.com Story from Concept to
Catastrophe (Arrow Books Ltd, 2002) ISBN 0099418371

Rich J — Design and Launch an eCommerce Business in a Week (Entrepreneur Magazine's Click
Starts) (Entrepreneur Press, 2008) ISBN 1599181835

Ridderstrale J and Nordstrom K — Funky Business Forever (Prentice Hall, 2007) ISBN 0273714139
Stanwick P, Stanwick S — Understanding Business Ethics (Prentice Hall, 2008) ISBN 013173542X
Vise D — The Google Story (Pan, 2008) ISBN 0330508121

Wood G and Mellahi K — The Ethical Business: Possibilities, Challenges and Controversies
(Palgrave Macmillan, 2002) ISBN 0333949935

Journals
Business Review Magazine (Phillip Allan Publishers — see www.phillipallan.co.uk)

The Economist (The Economist Newspaper Group, Inc)

Employer engagement and vocational contexts

Any opportunity to study an existing e-Commerce implementation, either developing or mature
would be advantageous.
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| UNIT 2: COMPUTER SYSTEMS |

Unit 2: Computer Systems

Unit code: L/601/0446
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To enable learners to understand computer systems and apply theoretical knowledge to practical
application when building, configuring and maintaining computer systems.

Unit abstract

Most IT professionals will at some stage have to set up, use, customise and maintain computer
systems. In order to do so effectively they will need to understand how computer systems work.
Learners will understand the theoretical aspects of computer systems, and how information is
processed. This unit explores the hardware, software and peripheral components that make up a
computer system.

There are many different manufacturers of computer systems and each manufacturer will
produce a wide range of models with different specifications. Deciding which particular model is
appropriate for a given situation depends on a variety of factors. Custom-built computer systems
are also an advantage when meeting specialised requirements, whilst maintaining performance
and keeping costs low. These aspects are explored in this unit so that learners can make
informed choices when designing a computer system for a given purpose.

Learners will be able to apply their theoretical knowledge to practical application by building,
configuring and testing a functional computer system which will meet a given specification.

Computer users also need the skills required to set up and carry out routine maintenance of
computer systems. Although this unit does not extensively cover fault finding and repair, it
includes the basic maintenance skills that would normally be expected of most computer users.

Learning outcomes

On successful completion of this unit a learner will:

1 Understand the function of computer systems

2  Be able to design computer systems
3 Beable to build and configure computer systems
4 Be able to undertake routine maintenance on computer systems.
[ ®
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| UNIT 2: COMPUTER SYSTEMS

Unit content

Understand the function of computer systems

Computer systems: microcomputers eg personal computers; mobile computers;
minicomputers eg mid-range servers, workstations; mainframes eg large scale network
systems; supercomputers eg high performance systems, models; multiprocessing

Environments: home, business, computer gaming, networking, real-time, communication

Function: main components (Arithmetic Logic Unit (ALU), control unit, memory and
input/output devices), connection eg busses; Central Processing Unit (CPU) (control unit,
arithmetic logic unit, registers, input/output), memory (Random Access Memory (RAM), Read
Only Memory (ROM), registers, programmable, cache), auxiliary storage; computer
architecture

Hardware: central processing unit; motherboard, power supply unit, cooling units, backing
storage eg hard disc drive; controllers, ports, main memory, memory types, battery,
specialised cards eg Peripheral Component Interconnect (PCI), Accelerated Graphics Port
(AGP), network, graphics, modem, sound, optical drives; performance factors

Software: systems software eg operating systems, utility programs, library programs,
translator programs; applications software eg special purpose software, be-spoke software;
performance factors

Peripherals: printers, plotters, cameras, scanners; keyboard and mouse; monitors, display
adapters; multimedia devices; storage media; networking; portable drives; plug and play
components; performance factors

Be able to desigh computer systems

Needs analysis: client and system requirements, problems/limitations with current/new
system, functionality, costs, timescales, resources, investigation/analytical techniques eg
interviews, questionnaires

Selection: costs, client requirements, maintenance contracts, outputs required, compatibility;
system integration eg home entertainment; storage capacity; accessibility; performance eg
speed, time, power, efficiency, effectiveness, usability, alternative solutions

System specification: client requirements, system requirements, system components,
configuration, time, tools and resources, alternatives eg processor types, backup options;
security measures; documentation

8
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UNIT 2: COMPUTER SYSTEMS

3 Be able to build and configure computer systems

Health and safety: health and safety practices; electrostatic precautions eg antistatic mats,
antistatic wrist straps

System installation: hardware: assemble and disassemble a computer system; install
motherboard, processor, heat-sink and fan, memory, power supply unit and connect to
internal components; install hard disc drive, optical drive; install specialised cards eg
graphics, network, modem, audio; install and configure software eg operating system,
application software, utility software; install peripheral devices eg printer, scanner, camera;
install communication devices eg modem, router

System configuration: configure Basic Input Qutput System (BIOS) eg date/time, power
management, security; install latest antivirus/security updates; update user profiles;
configure desktop, icon size, font size, colour, background, customise menu; file
management, files and folders, setting file/folder sharing permissions; peripheral devices,
printer, scanner, camera;, communication devices

System testing: fault detection, Power On Self Test (POST), diagnostic faults, troubleshoot
devices; technical support documentation eg reference manuals, online manufacturer
support; test hardware eg input/output devices, peripheral devices; test software;
documentation eg test plan

Be able to undertake routine maintenance on computer systems

Software maintenance: upgrade software eg virus definition files; patches/updates;
scheduling maintenance tasks; utility software eg defragmentation, clean-up, back-up,
system profilers; other third party utility software eg compression utilities, spyware/malware
removal

Hardware maintenance: upgrade hardware; install and configure new peripherals eg printers,
scanners; install and configure additional or replacement devices eg hard drive, memory,
graphics, sound, optical media, network; cleaning equipment

File management. manage files/folders; back-up procedures
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UNIT 2: COMPUTER SYSTEMS

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of this
unit a learner wiill:

Assessment criteria for pass

The learner can:

LO1

Understand the function of
computer systems

1.1 explain the role of computer systems in different
environments

1.2

1.3

explain the hardware, software and peripheral
components of a computer system

compare different types of computer systems

LO2

Be able to design computer systems

2.1

22

produce a system design specification to meet a
client’s needs

evaluate the suitability of a system design
specification

LO3

Be able to build and configure
computer systems

3.1

3.2

build and configure a computer system to meet a
design specification

test and document a computer system

LO4

Be able to undertake routine
maintenance on computer systems

4.1

4.2

perform routine maintenance tasks on a computer

upgrade the hardware and software on a computer
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UNIT 2: COMPUTER SYSTEMS

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3

Level 4

Level 5

Unit 2: Computer Systems

Unit 24: Networking
Technologies

Unit 47: IT Virtualisation

Unit 5: Managing Networks

Unit 28: IT Support for End
Users

Unit 48: IT Security
Management

Unit 9: Computer Networks

Unit 12: IT Technical Support

Unit 13: IT Systems
Troubleshooting and Repair

Unit 25: Maintaining
Computer Systems

Unit 29: Installing and
Upgrading Software

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Systems Architecture

e Systems Design

e [T/Technology Infrastructure Design and Planning

e Systems Development

e [T/Technology Solution Testing

e [T/Technology Service Operations and Event Management

e [T Application Management/Support

e [T/Technology Management and Support

e Technical Evaluation.
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UNIT 2: COMPUTER SYSTEMS

Essential requirements

Learners must have access to computer systems that they can disassemble, assemble and
configure. They will also need a range of components and peripherals that they can install and
configure.

Learners must understand the functions of computer systems before they can begin the practical
aspects of this unit. It is important that the underpinning knowledge of computer systems
supports the practical approach to building and configuring computer systems.

Centres must begin this unit by giving an overview of the topics that will be covered, and what
benefits the unit will bring to those who aspire to get involved with IT support and networking.
Centres must give a brief history of computer systems, and how they have evolved. The different
generations of computer systems will be useful at this point. There are different types of
computer systems, and this must be covered in detail in terms of their functionality, performance
and where they are typically used (environments). The benefits and drawbacks of computer
systems must also be discussed, particularly IT security. Centres must keep abreast of modern
developments in computer systems, and must also present mobile computing technologies as
well. The future of computer systems must also be covered in respect of emerging technologies.

Learners must explore the full range of hardware, software and peripheral components. Centres
must demonstrate and explain the role of common components, including the central processing
unit, memory, motherboard, power supply unit, optical drives, storage devices and specialised
cards.

Centres must present a range of typical client and system requirements, and discuss the range of
components needed to fulfil those requirements. The range of hardware, software and peripheral
components covered in this unit is at the centre’s discretion. However, these components must
be available for practical activities to ensure that fully functional computer systems can be built.

Centres must cover health and safety guidelines before commencing any practical work, and
ensure that the working environment is safe and hazard free. Learners must also practice using
electrostatic equipment to prevent any damage to components. Centres must demonstrate (in
stages) the processes involved with building, configuring and testing a functional computer
system.

Computer systems at some stage will need to be monitored and maintained to ensure
consistency, reliability and performance. Learners must be equipped with the skills to maintain
computer systems and follow a recommended schedule of activities. Learners must also be able
to upgrade a computer system.
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UNIT 2: COMPUTER SYSTEMS

Resources

Books

Anfinsin, D — IT Essentials: PC Hardware and Software Companion Guide (Cisco Press, 2010)
ISBN 158713263X

Dick, D — The PC Support Handbook: The Configuration and Systems Guide (Dumbreck Publishing,
2009) ISBN 9780954171131

MacRae K — The Computer Manual: The Step-by-step Guide to Upgrading and Repairing a PC
(Haynes Group, 2002) ISBN 1859608884

MacRae K and Marshall G — Computer Troubleshooting: The Complete Step-by-step Guide to
Diagnosing and Fixing Common PC Problems, Second Edition (Haynes Group, 2008)
ISBN 1844255174

White R and Downs T — How Computers Work (Que, 2003) ISBN 0789730332
Journals

Computer Weekly

Which? Computer

Websites

www.bized.co.uk

www.computerweekly.com

Employer engagement and vocational contexts

Working with a live system will present many risks, that the centre, employer and learner must be
aware of using a current vocational context to deploy an additional or alternate solution will
enhance the learners experience and enable understanding of wider technical application.
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| UNIT 3: EMPLOYABILITY AND PROFESSIONAL DEVELOPMENT |

Unit 3: Employability and Professional
Development

Unit code: M/601/1251
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To provide learners with the opportunity to acquire employability skills required for effective
employment and to manage their own personal and professional development.

Unit abstract

All learners at all levels of education and experience require employability skills as a prerequisite
to entering the job market. This unit gives learners an opportunity to assess and develop an
understanding of their own responsibilities and performance in or when entering the workplace.

The unit considers the skills required for general employment such as interpersonal and
transferable skills, and the dynamics of working with others in teams or groups including
leadership and communication skills.

It also deals with the everyday working requirement of problem solving which includes the
identification or specification of the ‘problem’, strategies for its solution and then evaluation of
the results of the solution through reflective practices.

Learning outcomes

On successful completion of this unit a learner will:

1 Be able to take responsibility for own personal and professional development
2  Be able to demonstrate acquired interpersonal and transferable skills

3 Understand the dynamics of working with others
4

Be able to develop strategies for problem solving.
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| UNIT 3: EMPLOYABILITY AND PROFESSIONAL DEVELOPMENT

Unit content

Be able to take responsibility for own personal and professional development

Responsibilities: own responsibilities eg personal responsibility, direct and indirect
relationships and adaptability, decision-making processes and skills, ability to learn and
develop within the work role; other eg employment legislation, ethics, employment rights and
responsibilities

Performance objectives: setting and monitoring performance objectives

Individual appraisal systems: uses of performance appraisals eg salary levels and bonus
payments, promotion, strengths and weaknesses, training needs; communication; appraisal
criteria eg production data, personnel data, judgemental data; rating methods eg ranking,
paired comparison, checklist, management by objectives; skills audit (personal profile using
appropriate self-assessment tools); evaluating self-management; personal and interpersonal
skills; leadership skills

Motivation and performance: application and appraisal of motivational theories and
technigues, rewards and incentives; manager’s role; self-motivational factors.

Development plan: current performance; future needs; opportunities and threats to career
progression; aims and objectives; achievement dates; review dates; learning
programme/activities; action plans; personal development plan

Portfolio building: developing and maintaining a personal portfolio

Transcripts: maintaining and presenting transcripts including curriculum vitae

Be able to demonstrate acquired interpersonal and transferable skills

Effective communication: verbal and non-verbal eg awareness and use of body language,
openness and responsiveness, formal and informal feedback to and from colleagues; IT as an
effective communication medium; team meetings

Interpersonal skills: soft skills eg personal effectiveness, working with others, use of initiative,
negotiating skills, assertiveness skills, social skills

Time management. prioritising workloads; setting work objectives; using time effectively;
making and keeping appointments; reliable estimates of task time

Understand the dynamics of working with others

Working with others: nature and dynamics of team and group work; informal and formal
settings; purpose of teams and groups eg long-term corporate objectives/strategy; problem
solving and short-term development projects; flexibility/adaptability; team player

Teams and team building: selecting team members eg specialist roles, skill and
style/approach mixes; identification of team/work group roles; stages in team development
eg team building, identity, loyalty, commitment to shared beliefs, team health evaluation,
action planning; monitoring and feedback; coaching skills; ethics; effective leadership skills,
eg, setting direction, setting standards, motivating, innovative, responsive, effective
communicator, reliability, consistency

16
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UNIT 3: EMPLOYABILITY AND PROFESSIONAL DEVELOPMENT

4 Be able to develop strategies for problem solving

Specification of the problem: definition of the problem; analysis and clarification

Identification of possible outcomes: identification and assessment of various alternative
outcomes

Tools and methods: problem-solving methods and tools

Plan and implement. sources of information; solution methodologies; selection and
implementation of the best corrective action eg timescale, stages, resources, critical path
analysis

Evaluation: evaluation of whether the problem was solved or not; measurement of solution
against specification and desired outcomes; sustainability

@ ®
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UNIT 3: EMPLOYABILITY AND PROFESSIONAL DEVELOPMENT

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Be able to take responsibility for
own personal and professional
development

1.1

1.2

1.3

1.4

reflect on own current skills and competencies against
professional standards and organisational objectives

evaluate own development needs and the activities
required to meet them

devise a personal and professional development plan
based on identified needs

reflect on own development against original aims and
objectives set in the personal and professional
development plan

LO2

Be able to demonstrate
acquired interpersonal and
transferable skills

2.1

22

communicate in a variety of styles and appropriate manner
at various levels

demonstrate effective time management strategies

LO3

Understand the dynamics of
working with others

3.1

3.2

analyse team dynamics, discussing the roles people play
in a team and how they can work together to achieve
shared goals

discuss alternative ways to complete tasks and achieve
team goals

LO4

Be able to develop strategies for
problem solving

4.1

4.2

4.3

review tools and methods for developing solutions to
problems

develop an appropriate strategy for resolving a particular
problem

evaluate the potential impact on the business of
implementing the strategy.

18
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UNIT 3: EMPLOYABILITY AND PROFESSIONAL DEVELOPMENT

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5

Unit 1: Communication and | Unit 3: Employability and Unit 4: Project Design,

Employability Skills for IT Professional Development Implementation and
Evaluation

Unit 50: Work-based
Experience

It also links with the following Asset Skills cross-sectoral Employability Matrix:

e Plan and manage time, money and other resources to achieve goals

¢ Find and suggest new ways to achieve goals and get the job done and achieve goals
e Plan for and achieve your learning goals

e Understand the roles people play in a group and how you can best work with them
e Lead or support and motivate a team to achieve high standards

¢ Find new and creative ways to solve a problem.

Essential requirements

Access to a range of work-related exemplars (for example appraisal and development systems,
team health checks, job descriptions, action plans, communication strategies, etc) would be of
assistance in delivering this unit. Case studies based on relevant sectors, workshops, career talks
and work-based mentors would also be useful in the teaching and learning aspect of the unit.

Learners can generate assessment evidence through a range of possible activities including
individual work placements, project management, research reports, development of case studies,
the process of working with others (eg employee — supervisor roles, teamwork, group work) and
everyday communication within the workplace.
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UNIT 3: EMPLOYABILITY AND PROFESSIONAL DEVELOPMENT

Resources

Books
NCCER - Basic Employability Skills: Trainee Guide 00108-09 (Prentice Hall, 2009) ISBN 013609919X

Thompson Leigh, L — Making the Team: A Guide for Managers (Pearson Education, 2008)
ISBN 9780136037767

Websites
WWW.prospects.ac.uk
www.stemnet.org.uk/resources/employability_skills_guide.cfm
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UNIT 4: PROJECT DESIGN, IMPLEMENTATION AND EVALUATION |

Unit 4: Project Design Implementation and
Evaluation
Unit code: L/601/0995

QCF level 5: BTEC Higher National
Credit value: 20

Aim

To develop learners’ skills of independent enquiry by undertaking a sustained investigation of
direct relevance to their vocational, academic and professional development.

Unit abstract

This unit provides opportunities to develop skills in decision making, problem solving and
communication integrated with the skills and knowledge developed in many of the other units
within the programme to complete a realistic project.

It requires the learner to select, plan, implement and evaluate a project and finally present the
outcomes, in terms of the process and the product of the project. It also allows learners to
develop the ability to work individually and/or with others, within a defined timescale and given
constraints, to produce an acceptable and viable solution to an agreed brief.

If this is a group project, each member of the team must be clear about their responsibilities at
the start of the project and supervisors must ensure that everyone is accountable for each aspect
of the work and makes a contribution to the end result.

Learners must work under the supervision of programme tutors or work-based managers.

Learning outcomes

On successful completion of this unit a learner will:

1 Be able to formulate a project

2 Be able to implement the project within agreed procedures and to specification
3 Be able to evaluate the project outcomes
4

Be able to present the project outcomes.

®
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| UNIT 4: PROJECT DESIGN, IMPLEMENTATION AND EVALUATION

Unit content

Be able to formulate a project

Project selection: researching and reviewing areas of interest; literature review; methods of
evaluating feasibility of projects, initial critical analysis of the outline specification, selection of
project option, initiating a project logbook/diary, estimating costs and resource implications,
identifying goals and limitations; value of project, rationale for selection, agree roles and
allocate responsibilities (individually with tutor/supervisor and within project group if
appropriate)

Project specifications: developing and structuring a list of requirements relevant to project
specifications eg costs, timescales, scale of operation, standards, legislation, ethics,
sustainability, quality, fitness-for-purpose, business data, resource implications

Procedures: planning and monitoring methods; operating methods; lines of communication;
risk analysis; structure of groups and collaborative working eg learner groups or roles and
responsibilities within a work-based project; targets and aims

Project plan: production of a plan for the project including timescales, deliverables,
milestones, quality assurance systems and quality plans; monitoring progress

Be able to implement the project within agreed procedures and to specification

Implement. proper use of resources, working within agreed time scale, use of appropriate
technigues for generating solutions, monitoring development against the agreed project plan,
maintaining and adapting project plan where appropriate

Record: systematic recording of relevant outcomes of all aspects and stages of the project to
agreed standards

Be able to evaluate the project outcomes

Evaluation technigues: detailed analysis of results, conclusions and recommendations; critical
analysis against the project specification and planned procedures; use of appropriate
evaluation technigues; application of project evaluation and review technigues (PERT);
opportunities for further studies and developments

Interpretation: use of appropriate techniques to justify project progress and outcomes in
terms of the original agreed project specification

Further consideration: significance of project; application of project results; implications;
limitations of the project; improvements; recommendations for further consideration

Be able to present the project outcomes

Record of procedures and results: relevant documentation of all aspects and stages of the
project

Format: professional delivery format appropriate to the audience; appropriate media

22
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UNIT 4: PROJECT DESIGN, IMPLEMENTATION AND EVALUATION

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Be able to formulate a project

1.1

1.2

1.3
14

formulate and record possible outline project
specifications

identify the factors that contribute to the process of
project selection

produce a specification for the agreed project

produce an appropriate project plan for the agreed
project

LO2

Be able to implement the project
within agreed procedures and to
specification

2.1
2.2

2.3

match resources efficiently to the project

undertake the proposed project in accordance with the
agreed specification

organise, analyse and interpret relevant outcomes

LO3

Be able to evaluate the project
outcomes

3.1
3.2

33

use appropriate project evaluation techniques

interpret and analyse the results in terms of the original
project specification

make recommendations and justify areas for further
consideration

LO4

Be able to present the project
outcomes

4.1
4.2

produce a record of all project procedures used

use an agreed format and appropriate media to present
the outcomes of the project to an audience.
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| UNIT 4: PROJECT DESIGN, IMPLEMENTATION AND EVALUATION

Guidance

Links

This unit is suitable for use in all sectors and should utilise the full range of skills developed
through study of other units in the programme. These include planning, practical work, data
handling and processing, analysis and presentation skills. The knowledge applied may link to one
particular unit or to a number of other units.

Essential requirements

The required resources will vary significantly with the nature of the project. The identification of
the equipment and materials required, and their availability, is a vital part of the planning phase.
Learners should therefore have access to a wide variety of physical resources and data sources
relevant to the project. Tutors should ensure that learners do not embark on work that cannot
succeed because of lack of access to the required resources.

Employer engagement and vocational contexts

Centres must establish relationships with appropriate organisations in order to bring realism and
relevance to the project.

@ ®
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UNIT 5: EMERGING TECHNOLOGIES

Unit 5: Emerging Technologies

Unit code: Y/601/0451
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To enable learners to explore current and cutting-edge technological developments, disciplines
and advancements that have been, and are still being made, within the field of emerging
technologies.

Unit abstract

Emerging technologies can be explored in terms of significant research and development that is
‘cutting-edge’, innovative and dynamic. In other words, technologies that push the boundaries
and exceed expectations.

This unit will provide learners with ‘food for thought'. It will introduce a range of technologies that
fall under this umbrella and explore the impact that such technologies could bring to society. The
unit will provide learners with the opportunity to conduct research into this area and also enable
them to draw their own conclusions about the benefits and also the concerns of having access to
such technologies and their application in critical environments.

Learners will need to demonstrate a range of research and analytical skills. The information
available to support certain technology developments might be limited, due to the stage of
development. For example the technology might still be in a prototype stage with little to report
on. Information available might also be confidential, due to the dynamics of the technology and
findings of any experiments or tests.

On completion of this unit the learner will have an awareness and appreciation of emerging
technologies, and how they can support the infrastructure of the environment and society in the
future.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand emerging technologies
Understand the impact of emerging technologies on society

Be able to conduct research into emerging technologies

B w0 N

Understand the ethical implications of emerging technologies.
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Unit content

Understand emerging technologies

Definition: cutting edge developments, contemporary advances in technology, converging
technologies, technical innovations; gaining competitive advantage; disciplines and domains
emerging technologies cover

Environments: prototype and fully-developed technologies eg low carbon technologies and
fuels, nanotechnologies, biotechnology, information technology, cognitive science, robotics,
genetic engineering, artificial intelligence, optical computing, 4G technologies, swarm
technologies, medicine, transportation

Understand the impact of emerging technologies on society

Current developments: current research; development stages; future plans; costs; prototype
models eg analysis of predicted/outcome results, implementation or roll-out of the
technology, testing, costs

Society: implications eg electric car - impact upon manufacturers of cars, fuel companies,
fuel distributors, consumers; government initiatives and legislation

Be able to conduct research into emerging technologies

Emerging technology selection: initial emerging technology case studies, research or
investigation; environment to provide the basis of in-depth research into an emerging
technology eg low-carbon fuels

Research approaches: using primary and or secondary sources of information to gather the
research material and evidence; using qualitative and quantitative data sources; using paper-
based and electronic information sources

Research outcome: presenting research findings and outcome; target audience for delivery
and feedback; presentation delivery eg research paper, formal report, oral presentation,
discussion forum, blog; tools eg statistical analysis tools, application software and
professional packages to support delivery

Understand the ethical implications of emerging technologies

Ethical implications: ethical considerations and implications associated with emerging
technologies; exploring ethics associated with testing emerging technologies and their
environments eg laboratories

Ethical committees: ethical committees or bodies eg 3TU Centre for Ethics and Technology,
United Nations Educational, Scientific and Cultural Organisation (UNESCO Ethics of Science
and Technology Programme)
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UNIT 5: EMERGING TECHNOLOGIES

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand emerging

1.1

examine the environments that utilise emerging
technologies by identifying the emerging
technologies and current developments in the field

technologies
1.2 examine the environments that utilise emerging
technologies by assessing the dependency of these
environments on future enhancements
LO2 2.1 analyse emerging technologies and their impact on

Understand the impact of
emerging technologies on society

society

LO3

3.1

undertake research on an emerging technology

Be able to conduct research into 3.2 present findings from the research
cherging facTnoingies 3.3 evaluate the research process
LO4 4.1 evaluate the ethical implications of emerging

Understand the ethical
implications of emerging
technologies

technologies discussing the role of ethical
committees.
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UNIT 5: EMERGING TECHNOLOGIES

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5

Unit 7: Research Skills

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Human Needs Analysis

e Systems Design.

Essential requirements

Learners must have access to a range of resources that can provide both qualitative and
quantitative data to support their investigations and research. Learners must also keep up-to-
date with current research developments in the field regarding emerging technologies.

Learners will be required to conduct research on emerging technologies. As this subject area is
quite vast and covers a number of environments and disciplines, learners will require some
direction in terms of where to find the most up-to-date developments or appropriate
technologies. Any research that embraces IT or the use of IT would be appropriate, for example
Artificial Intelligence (Al) technologies that could be used in medicine, or technologies used to
monitor, predict or control certain designs or innovations.

Resources

Websites
http://en.wikipedia.org/wiki/Emerging_technologies
www.cesweb.org/emergingTech/default.asp

www.technologyreview.com/special/emerging/

Employer engagement and vocational contexts

To further enrich the content of this unit and to provide more of a vocational context, it would be
beneficial to bring in guest speakers or use any conference footage that is available. The
proceedings or coverage of any workshops may be quite engaging and informative.
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| UNIT 6: MANAGEMENT IN INFORMATION TECHNOLOGY

Unit 6: Management in Information
Technology

Unit code: J/601/0462
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To enable learners to embrace the work-based activities expected of a technology manager, by
providing the generic skills, knowledge and understanding required in the IT environment.

Unit abstract

The unit will investigate and provide the generic skills, understanding, knowledge and work-based
activities required by a manager in the information technology environment, thus enabling them
to play an active role within an organisation.

Technology managers have to deal with change and participate effectively with management at
all levels, including senior management, in the development and implementation of strategies.
Learners will be introduced to the software tools available to support management and produce
reports for financial planning and control.

In this unit learners will also use IT for strategic planning activities and evaluate the impact of IT
on management as well as learn the importance of embracing new developments.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand principles of staff management
Be able to use software management tools

Be able to participate in strategic planning

B~ W N

Understand current developments in information technology.
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Unit content

1

Understand principles of staff management

Recruitment: policies eg legal, job descriptions, selection criteria, preparation for interview,
administrative and induction; line management structure

Motivation: current theories eg management of change, leadership, participation, team
structure and management

Administration: tasks eg scheduling including links with project management, monitoring
performance, appraisal, terms and conditions of employment; employer standards; systems
and expectations, company policies and procedures

Be able to use software management tools

Management planning processes eg investigation of an organisation’s budgetary procedures,
bidding procedures, budgetary monitoring systems, production of financial reports, managing
projects

Software tools for management. information system tools eg diary systems, spreadsheets,
intranet, decision support systems; identification of tools with appropriate applications;
project management software; management information systems

Be able to participate in strategic planning

Strategic planning. aim of strategic planning; use of IT in strategic planning; participating eg,
contributing to disaster recovery plan, IT systems planning on strategic planning

Maintaining currency. research methods eg periodicals, internet, conference; human
networking; accreditation; issues eg social, political, ethical, legal (UK, EU, global)

Understand current developments in information technology

Developments in IT: impact on management eg learning new skills, training; impact of the
internet eg on senior and middle management

Importance: for management eg competitive advantage, efficiency, data analysis,
deployment of staff (home working)
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UNIT 6: MANAGEMENT IN INFORMATION TECHNOLOGY

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand principles of staff
management

1.1
1.2

1.3

evaluate an organisation’s staff recruitment policy

explain theories concerning staff motivation and the
management of change

evaluate staff administration documentation

LO2

Be able to use software
management tools

2.1

2.2

use system management tools to assist a company in
their management planning process

effectively use software management tools

LO3

Be able to participate in strategic
planning

3.1
3.2

33

critically evaluate the role of IT in strategic planning

use appropriate research methods to contribute to a
company'’s strategic plan

discuss the issues associated with strategic planning

LO4

Understand current developments
in information technology

4.1

4.2

evaluate the importance of embracing new
developments in technology

analyse the impact of new technology on management.
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UNIT 6: MANAGEMENT IN INFORMATION TECHNOLOGY

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5
Unit 3: Information Systems | Unit 5: Emerging Unit 30: Information Systems
Technologies in Organisations

Unit 4: Impact of the Use of
IT on Business Systems

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

¢ Information Management.

Essential requirements

Centres are advised to build up a collection of appropriate scenarios and case studies to set the
context for the topics covered. Centres must have appropriate tools for budgetary control, and
presentation. There must also be materials to help learners keep abreast of current
developments in information technology.

The unit has to be delivered within a realistic management context. Centres must provide the
management tools, theories and systems to support the learner in satisfying the requirements of
the unit.
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UNIT 6: MANAGEMENT IN INFORMATION TECHNOLOGY

Resources

Books
Aalders R, Hind P — The IT Managers Survival Guide (Wiley, 2002) ISBN 047084454X

Green M — Change Management Masterclass: A Step-by-step Guide to Successful Change
Management (Kogan Page, 2007) ISBN 0749445076

Holtsnider B, Jaffe B — IT Manager's Handbook Second Edition: Getting your new job done (Morgan
Kaufmann, 2006) ISBN 012370488X

MacDonald, Lynda — How to Manage Problem Staff Successfully: Busy Manager's Guide to
Managing Staff (Emerald Guides, 2008) ISBN 1847160581

Robson W — Strategic Management and Information Systems: An Integrated Approach (Prentice
Hall, 2007) ISBN 0273615912

Websites
www.itmanagement.com/

www.computerweekly.com/it-management/

Employer engagement and vocational contexts

Links with local organisations are paramount to the delivery of the unit. The setting of realistic
scenarios supported by employer engagement and guest speakers will enhance learners’
experience.
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UNIT 7: RESEARCH SKILLS

Unit 7: Research Skills

Unit code: D/601/1276
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To equip learners with the knowledge and research skills needed to select a research question,
and design a research proposal for a chosen topic of interest.

Unit abstract

Research skills equip learners with a higher level of knowledge and skills that will allow them to
be self-directed and focused in a specific field of expertise. Research is undertaken in a range of
disciplines and is quite prevalent in domains such as medicine, science and academia.

Research is paramount in terms of establishing what has been experienced and discovered in the
past, relating this to current studies in the field, and providing some sort of hypothesis or
prediction for the future.

Research involves the exploration of a range of primary and secondary sources of information.
From theses sources, conclusions can be drawn regarding a particular question or theory that
may need to be investigated and tested. Submitting a research proposal, may be based upon
these original findings, and through the adoption of a research methodology, new discoveries
could be unearthed and recorded.. There are a number of elements that contribute to research.
These can include the application of a research methodology that will determine how the
research is conducted and also whether it will be of a qualitative or quantitative nature. The
research question should spearhead the studies and provide a focus on a specific area, idea,
concept or development.

On completion of this unit learners should be able to conduct a literature review that will engage
them in identifying a range of primary and secondary information sources. Learners will be able
to critique sources and triangulate the information gathered to determine currency and validity in
the area of study undertaken.

Learners will also engage in research seminars both as a participant and as a reviewer. The
seminars will be used as a forum to disseminate good practice, and to create an awareness of
topical issues within their chosen research field.
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Learning outcomes

On successful completion of this unit a learner will:
1 Understand different research methodologies

2 Know how to conduct a literature review

3 Beable to present a research proposal
4

Be able to contribute to a research seminar.
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UNIT 7: RESEARCH SKILLS

Unit content

1

Understand different research methodologies

Research types and methodologies: types eg experimental research, survey research,
evaluative research, observational research, developmental research; applied versus
fundamental research

Data collection: methods eg primary and secondary data collection, observatory,
experimental

Research pitfalls: problems eg dependency and access to information sources, time, money,
expertise, introduction of bias, the Hawthorne Effect, the Halo Effect

Types of data: qualitative eg ‘information rich and data poor’; quantitative eg statistical
analysis techniques, ratios

Know how to conduct a literature review

Sources of information: types eg visual, audio, paper-based, electronic; benefits and
drawbacks of types, categories eg primary and secondary sources, restrictions and
limitations

Accuracy of information: validity eg triangulation of resources to ensure validity; currency

Literature review framework: styles eg Harvard referencing; adopting a formal format

Be able to present a research proposal

Research question: defining the question eg selection and suitability; scope and boundaries;
target audience

Survey methods: interview techniques eg unstructured, structured, semi-structured,
administered questionnaire; attitude measurements eg Likert scaling, Thurstone scaling,
Guttman scaling, semantic differential scaling; sampling eg random, quota, stratified

Research ethics: issues eg potential ethical issues arising during research, ways to address
ethical issues in research; role of the Ethics Committee

Be able to contribute to a research seminar

Research seminar: functions eg disseminate ideas and good practice; discuss research
proposals; gather feedback to inform proposals

Delivery strategies: structure eg clear framework; level of detail; use of IT
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UNIT 7: RESEARCH SKILLS

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand different research
methodologies

1.1
1.2

1.3

1.4

assess different research methodologies

justify the use of a research methodology to be used

for the research proposal

discuss the importance of both qualitative and
quantitative data in research

explain the problems that can arise when
undertaking research

LO2

Know how to conduct a literature
review

2.1
22

2.3

justify the use of research sources

evaluate the importance of using primary
information sources

describe a recognised system for referencing

LO3

Be able to present a research
proposal

3.1

3.2

present a research proposal to a defined audience
utilising appropriate survey technigues

discuss the role of ethics in research

LO4

Be able to contribute to a research
seminar

4.1

4.2

prepare an extract from the research proposal
appropriate to a seminar environment

provide constructive feedback on proposals
presented within the seminar environment.
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Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5
Unit 5: Emerging Unit 4: Project Design,
Technologies Implementation and
Evaluation

Unit 8: Management of
Projects

Essential requirements

Learners must have access to a range of texts, journals, papers, case studies, conference
proceedings, and dissertation submissions. Learners must also keep up to date with current
research developments in the field.

Resources

Books
Burton N — Doing Your Education Research Project (Sage Ltd, 2008) ISBN 9781412947558

Fink A — Conducting Research Literature Reviews: From the Internet to Paper, Third Edition (Sage
Inc, June 2009) ISBN 9781412971898

Kassem D, Mufti E and Robinson J — Education Studies. Issues and Critical Perspectives (Open
University Press, 2006) ISBN 9780335219728

Sharp | - Success with Your Education Research Project (Learning Matters first edition, January
2009) ISBN 9781844451333

Wellington J — Educational Research: Contemporary Issues and Practical Approaches (Continuum
International Publishing Group Ltd, 2000) ISBN 9780826449719

Journals

Education Action Research

International Journal of Educational research
Journal of Dissertation

Research Ethics Review
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Employer engagement and vocational contexts

To further enrich the content of this unit and to provide more of a vocational context it would be
beneficial to bring in researchers in different fields who can share their experiences of putting
together a research proposal.
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| UNIT 8: MANAGEMENT OF PROJECTS |

Unit 8: Management of Projects
Unit code: J/601/0302
QCF level: 4

Credit value: 15

Aim

This unit provides an understanding and experience of project management principles,
methodologies, tools and techniques that may be used in industry and the public sector.

Unit abstract

Management of projects is a key element to ensure successful scientific investigations related to
academic research, company research and development or consultancy.

Through this unit learners will develop an understanding of what constitutes a project and the
role of a project manager. They will examine the criteria for the success or failure of a project,
evaluate project management systems and review the elements involved in project termination
and appraisal.

Learners will also understand the need for structured organisation within the project team,
effective control and coordination and good leadership qualities in the project manager. They will
be able to analyse and plan the activities needed to carry out a project. This includes how to set
up a project, how to control and execute a project, how to cost a project and how to carry out
project reviews using a specialist project management software package. Together with factors
associated with effecting project change, learners will also appreciate how the project fits into
the strategy or business plan of an organisation.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand the principles of project management
2 Beable to plan a project in terms of organisation and people

3 Be able to manage project processes and procedures.
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Unit content

Understand the principles of project management

Project management: project management and the role of the project manager eg
management of change, understanding of project management system elements and their
integration, management of multiple projects, project environment and the impact of external
influences on projects; identification of the major project phases and why they are required;
understanding of the work in each phase; the nature of work in the lifecycles of projects in
various industries

Success/failure criteria: the need to meet operational, time and cost criteria; define and
measure success eg develop the project scope, product breakdown structure (PBS), work
breakdown structure (WBS), project execution strategy and the role of the project team;
consideration of investment appraisal eg use of discount cash flow (DCF) and net present
value (NPV); benefit analysis and viability of projects; determine success/failure criteria;
preparation of project definition report; acceptance tests

Project management systems: procedures and processes; knowledge of project information
support (IS) systems; how to integrate human and material resources to achieve successful
projects

Terminating the project. audit trails; punch lists; close-out reports

Post-project appraisals. comparison of project outcome with business objectives

Be able to plan a project in terms of organisation and people

Organisational structure: functional, project and matrix organisational structures eg
consideration of cultural and environmental influences, organisational evolution during the
project lifecycle; job descriptions and key roles eg the project sponsor, champion, manager,
integrators; other participants eg the project owner, user, supporters, stakeholders

Roles and responsibilities: the need for monitoring and control eg preparation of project
plans, planning, scheduling and resourcing techniques

Control and coordination: use of work breakdown structures eg to develop monitoring and
control systems, monitoring performance and progress measurement against established
targets and plans; project reporting; change control procedures; the importance of
cascading; communications briefing; instilling trust and confidence in others

Leadership requirements: stages of team development eg Belbin’s team roles, motivation and
the need for team building, project leadership styles and attributes; delegation of work and
responsibility; technigues for dealing with conflict; negotiation skills; chair meetings

Human resources and requirements: calculation; specification; optimisation of human
resource requirements; job descriptions
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3 Be able to manage project processes and procedures

Project organisation: the product breakdown structure (PBS) and the work breakdown
structure (WBS); project execution strategy and the organisation breakdown structure (OBS)
eg preparation of organisational charts, task responsibility matrix, statement of work (SOW)
for project tasks

Project management plans: the why, what, how, when, where and by whom of project
management eg contract terms, document distribution schedules, procurement, establishing
the baseline for the project

Scheduling technigues: relationship between schedules, OBS and WBS; bar charts; milestone
schedules; network techniques; resourcing technigues; computer-based scheduling and
resourcing packages; project progress measurement and reporting technigues; staff-hours,
earned value and progress ‘S’ curves; critical path analysis and reporting; milestone trending

Cost control technigues: cost breakdown structure eg types of project estimate, resource
needs, estimating techniques, estimating accuracy, contingency and estimation, bid
estimates, whole-life cost estimates, sources of information, cost information sensitivity,
computer-based estimating; allocation of budgets to packages of work; committed costs;
actual costs; cash flow; contingency management

Performance: cost performance analysis eg budgeted cost for work scheduled (BCWS)
budgeted cost for work performed (BCWP); concept of earned value; actual cost of work
performed (ACWP); cost performance indicators

Change control procedures: the need for formal control of changes eg project impact of
changes, principles of change control and configuration management; changes to scope,
specification, cost or schedule; change reviews and authorisation; the formation of project
teams; project initiation and start-up procedures

Recommendations: changes in relation to eg scope, specification, cost, improving reliability of
outcomes
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Learning outcomes and assessment criteria

Learning outcomes

On successful completion of this
unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand the principles of project
management

1.1
1.2

1.3

1.4

explain the principles of project management

discuss viability of projects with particular emphasis
on the criteria for success/failure

explore principles behind project management
systems and procedures

explain key elements involved in terminating
projects and conducting post-project appraisals

LO2

Be able to plan a project in terms of
organisation and people

2.1
2.2

2.3
24

2.5

plan the most appropriate organisational structure

discuss roles and responsibilities of participants
within a project

carry out the control and co-ordination of a project

document project leadership requirements and
qualities

plan specific human resources and requirements for
a project

LO3

Be able to manage project processes
and procedures

3.1

3.2
33

3.4
3.8

design the project organisation with reference to
prepared project management plans

use project scheduling and cost control technigues

report the methods used to measure project
performance

report project change control procedures

discuss the outcomes of the project and make
recommendations.
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UNIT 8: MANAGEMENT OF PROJECTS

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5

Unit 17: Project Planning Unit 7: Research Skills Unit 4: Project Design,

With IT Implementation and
Evaluation

Essential requirements

Software packages must be used to demonstrate project control and reporting technigues.
Packages might include time and cost scheduling packages, documentation and procurement
control packages, spreadsheet packages, graphic presentation packages.

Other packages for items such as risk analysis, project accounting and procurement control could
be used to illustrate particular techniques in specific industries.

Access to real project data in electronic spreadsheet form would be an advantage.

Employer engagement and vocational contexts

Learners will benefit from visits to organisations that are engaged in project work as a part of
academic research, investigations and research for public bodies, company research and
development, or consultancy activities. An ideal context would be for learners to manage a
project that is of interest to a particular organisation.
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| UNIT 9: SYSTEMS ANALYSIS S AND DESIGN |

Unit 9: Systems Analysis and Design

Unit code: K/601/1281
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To provide learners with the knowledge and skills needed to undertake a systems analysis
investigation by following a recognised methodology.

Unit abstract

The systems life cycle provides a comprehensive framework for initially capturing data and
information through a feasibility study and the use of recognised fact-finding techniques.
Learners will be encouraged to identify and consider a full set of stakeholder interests to be sure
that the wider implications of any development are considered.

To provide perspective, learners will examine different life cycle models and appreciate their
particular strengths and weaknesses and to which situations they are most appropriate.
Theoretical understanding will be translated into practical skills through actual systems
investigations and learners will become confident in the use of particular tools and techniques
relevant to the methodology chosen. Although for practical purposes, it is likely that one
particular methodology and related tools and technigues will be chosen for practical work, it is
important that learners understand that others are available.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand different systems life cycles
2 Understand the importance of a feasibility study

3 Beable to perform a systems investigation.
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Unit content

Understand different systems life cycles

Lifecycle models: examples eg Systems Development Life Cycle (SDLC), Rapid Applications
Design (RAD), Spiral, Agile, Dynamic Systems Designh Methodology (DSDM), Waterfall and
Prototyping

Lifecycle procedure/stage: lifecycle stages within different models; lifecycle stages examples
eg (feasibility study, analysis, design, implementation, testing, review) or (analysis, design,
implementation, maintenance, planning)

Understand the importance of a feasibility study

Fact-finding techniques: eg, interviews, observation, investigation of documentation,
guestionnaires, focus groups

Feasibility criteria: issues eg legal, social, economic, technical, timescales; organisational
constraints

Components: purpose; structure; intended audience; outcomes

Be able to perform a systems investigation

Identify requirements: stakeholders; requirements identification; requirements specification
eg scope, inputs, outputs, processes and process descriptors, consideration of alternate
solutions; quality assurance required

Constraints: specific to activity eg costs, organisational policies, legacy systems, hardware
platforms

Report documentation: structure eg background information, problem statements, data
collection process and summary, recommendations, appendices

Systems analysis terminology and tools: data stores and entities; data flows; process
representation technigues relationships — 1:1, 1:Many (1:M) and Many: Many (M:M)

Investigation: eg upgrading computer systems, designing new systems

Techniques: examples relevant to methodology chosen eg Context Diagrams, Data Flow
Diagrams (DFDs), Entity Relationship Diagrams (ERDS); Business Systems Options (BSOs);

Technical Systems Options (TSOs); quality considerations eg Total Quality Management (TQM)
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UNIT 9: SYSTEMS ANALYSIS S AND DESIGN

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand different systems life
cycles

1.1
1.2

evaluate different systems lifecycle models

discuss the importance of following a
procedural/staged lifecycle in a systems
investigation

LO2

Understand the importance of a
feasibility study

2.1
2.2

discuss the components of a feasibility report

assess the impact of different feasibility criteria on a
systems investigation

LO3

Be able to perform a systems
investigation

3.1

3.2

3.3

3.4

undertake a systems investigation to meet a
business need

use appropriate systems analysis tools and
technigues to carry out a systems investigation

create documentation to support a systems
investigation

evaluate how user and systems reguirements have
been addressed.
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| UNIT 9: SYSTEMS ANALYSIS S AND DESIGN

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3

Level 4

Level 5

Unit 11: Systems Analysis
and Design

Unit 1: Business Skills for e-
commerce

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Systems Analysis.

Essential requirements

Learners must have access to a range of systems environments, in addition to more traditional
texts, journals and case studies. Learners must also keep up to date with current systems

developments in the field.

Learners must be encouraged to investigate a range of systems analysis methodologies and
practices. Realistic business scenarios must be chosen wherever possible to provide as wide a
perspective as possible. It is important for learners to consider all stakeholders in any activity
because failure to do so is often one of the reasons why new systems do not fulfil the stated

requirements.

The feasibility study is one of the most important stages in the lifecycle. If data and information is
not obtained from users about the existing environment, problems, or requirements for a new or
revised system then the investigation will be flawed. Delivery must therefore reflect this and
expose learners to a range of information collecting techniques and their appropriateness in
certain environments. Learners must also be encouraged to use a good variety of information

collecting devices.

Resources

Books

Dennis A and Haley Wixom B — Systems Analysis and Design (John Wiley & Sons Ltd, 2009)

ISBN-10: 0470400315

Lejk M and Deeks D — An Introduction to System Analysis Techniques, 2nd Edition (Addison
Wesley, 2002) ISBN-10: 0201797135

Websites

www.freetutes.com/systemanalysis/
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UNIT 9: SYSTEMS ANALYSIS S AND DESIGN

Employer engagement and vocational contexts

To further enrich the content of this unit and to provide more of a vocational context it would be
beneficial to bring in analysts or employers from organisations that have had exposure to
systems analysis.
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| UNIT 10: HUMAN COMPUTER INTERACTION |

Unit 10: Human Computer Interaction

Unit code: A/601/0457
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

This unit aims to give learners an understanding of recent Human Computer Interaction (HCI)
developments and will enable them to develop a human computer interface.

Unit abstract

As technology moves forward, new methods of communicating with computer systems are
becoming possible. Developers need to make reasoned choices as to the nature and
appropriateness of the interface they are developing or using, in order to ensure that the user
interaction is as natural, efficient and effective as possible. This requires a good understanding of
the essentials of HCI and of the latest developments. A long-term goal of HCI is to design systems
that minimise barriers between the human's cognitive model of what they want to do and the
computer's understanding of the user's intent.

Learners will be encouraged to explore the detail of how users interact with software, how the
interface works to help fulfil the user needs and how it makes allowances for different users.
Learners will develop a critical appreciation of the advantages and disadvantages of various
interfaces currently available and develop an HCI using an appropriate programming language or
software tool.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand recent human computer interaction related developments and their application
2 Understand the issues related to a chosen human computer interface

3  Be able to develop a human computer interface.
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| UNIT 10: HUMAN COMPUTER INTERACTION

Unit content

1 Understand recent human computer interaction related developments and their
application

HCI: historical development; motivation; techniques; guidelines; principles; standards.

Developments in technology: changing workstation environments eg screens, keyboards,
pointing devices; other non standard input/output devices eg speech recognition; related
processing developments and information storage possibilities

Developments in HCI. examples eg virtual machines with command line input, graphical
interfaces, screen design for intensive data entry, intelligent HCIs; virtual personas; changing
concepts of ‘look and feel’

User issues: range of users eg expert, regular, occasional, novice, special needs; ergonomics,;
human information processing; impact on the workplace

Development of systems: new developments eg event-driven systems, use of multimedia;
modelling technigues; implication of new developments on user interfaces; implication of
developments on hardware eg storage, processing requirements; convergence of systems

Applications: selection of HCIs eg touchscreen, voice activated

2 Understand the issues related to a chosen human computer interface

User characteristics: human memory: knowledge representation; perception; attention;
reasoning; communication; skills and skills acquisition; user’s cognitive model; use of
metaphors and the consequences on the design of HCI

Health and safety considerations: ergonomics and the surrounding environment eg lighting,
seating; specific concerns eg Repetitive Strain Injury (RSI); legal implications

Wider considerations: costs; training; system requirements eg hardware, software,
communications; information storage; health and safety

3 Be able to develop a human computer interface

Modelling the interface: mapping the system functionality to the conceptual model; grouping
of the tasks into logical sets

Analysis: task analysis; user-centred methodologies eg storyboarding, user needs analysis;
HCI options; usability objectives eg performance or response requirements

Design: rules and heuristics for HCI design; review of proprietary examples, supporting
information eg context sensitive help, online help/documentation; design tools; design
principles eg tolerance, simplicity, consistency, provision of feedback.

Production: selection of tools; production of interface; testing

Evaluating an HCI. functionality characteristics eg keystroke effort per task; ability to navigate
within the system; ability to configure the HCI; user satisfaction against requirements; use of
quality metrics eg Fitt's Law, Keystroke Level Method; test documentation
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UNIT 10: HUMAN COMPUTER INTERACTION

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand recent human
computer interaction related
developments and their
application

1.1

1.2

evaluate recent HCI related developments and their
applications

discuss the impact of HCI in the workplace

LO2

Understand the issues related to
a chosen human computer
interface

2.1

discuss the issues related to user characteristics for a
chosen HCI

LO3

Be able to develop a human
computer interface

3.1

3.2

33
3.4

38

3.6
3.7

design and create a human computer interface for a
specified application

explain the principles that have been applied to the
design

critically review and test an interface

analyse actual test results against expected results to
identify discrepancies

evaluate independent feedback and make
recommendations for improvements

create onscreen help to assist the users of an interface

create documentation for the support and maintenance
of an interface.
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Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3

Level 4

Level 5

Unit 23: Human Computer
Interaction

Unit 11: Digital Media in Art
and Design

Unit 37: Digital Image
Creation and Development

Unit 12: 2D, 3D, and Time-
based Digital Applications

Unit 38: 3D Computer
Modelling and Animation

Unit 13: Multimedia Design
and Authoring

Unit 14: Website Design

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Human Computer Interaction/Interface (HCI) Design.

Essential requirements

Learners must have access to a cross-section of applications on differing platforms presenting a
range of HCI. Learners should also have access to a development environment that allows rapid
prototyping.

This unit must be a balance between theory and practical experience. Learners must be exposed
to a range of HCls as possible, and be encouraged to criticise them. Where possible, tools for
developing software prototypes must be used to allow the rapid production of HCIs. The design of
the HCI must be seen as an integral part of the software development process.

Evidence can be obtained from investigating a wide range of HCI applications. Learners must
show that they are capable of identifying the main features of a given HCI, that they can diagnose
the failings of the interface and propose improvements in the light of user needs.
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UNIT 10: HUMAN COMPUTER INTERACTION

Resources

Books

Benyon D — Designing Interactive Systems: A Comprehensive Guide to HCI and Interaction Design
(Addison Welsley, 2010) ISBN 0321435338

Sharp H, Rogers Y and Preece J — Interaction Design. Beyond Human-computer Interaction (Wiley,
2007) ISBN 0470018666

Website
http://hcibib.org/

Employer engagement and vocational contexts

Where learners are employed, a project-based assessment would enhance the delivery of this
unit. Also, practical demonstrations of HCI, illustrated by speakers from commerce and industry,
and of group visits to relevant organisations would contextualize the unit and be of value.
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| UNIT 11: DIGITAL MEDIA IN ART AND DESIGN |

Unit 11: Digital Media in Art and Design

Unit code: H/601/6608
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

The aim of this unit is to develop learners’ understanding of the scope and potential of digital
media in art and design, coupled with the application of skills in and detailed knowledge of,
software applications in a specialist pathway.

Unit abstract

The aim of this unit is to develop learners skills with digital media, combined with the ability to
translate ideas from research and drawings into computer-aided design work and visuals.
Learners should be given the opportunity to develop their in-depth knowledge of software and be
able to communicate ideas using a variety of specialist CAD packages.

Learners should broaden their awareness of the benefits of using digital media inside and beyond
the remit of art and design. The range of devices and software mentioned is not exhaustive and
learners are encouraged to research beyond design applications to gain a broader view.

The aim is to ensure that learners are familiar with a wide range of essential technology and are
able to translate these skills into their own work. As technology develops and moves on, learners
must be familiar with current software and emerging trends in digital technology.

A creative experimental approach is required to encourage learners to broaden their design work
and to understand how digital media can be used in art and design in a variety of situations, eg
creating and developing images, using text and images, creating documents, and creating design
work, producing professional standard visuals, concept sheets, design work, environments,
renders, fly-throughs, storyboards. Learners should be able to use digital media as a tool to
produce supporting documents, eg publicity and promotional materials, presentations,
professional materials.

Learning outcomes

On successful completion of this unit a learner will:

1 Understand the scope and potential of digital media in art and design

2 Know how to apply and utilise software in specialist pathway

3 Be able to exploit the potential of software applications creatively and effectively
4

Be able to present design work using digital applications.
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Unit content

1 Understand the scope and potential of digital media in art and design

Scope: application eg illustration applications, interior design, background, render, CSS,
moving image, environments, games levels, database driven, collaborative, reactive, 3D,
graphic products, product design, web based design, interactive media, marketing, business
administration

Resources: hardware eg, digitising tablet, pressure sensitive stylus, mouse, touch-screen,
motion sensor, camera, projector, printer, scanner, hard drive, laser cutter

2 Know how to apply and utilise software in specialist pathway

Software applications: manipulate eg capture, distort, scale, warp, contrast, invert, palette,
create swatches, repeat tiles, mask, vector, layer, filter

Digitise: capture eg digital photography, scan
Objects: primary sources eg found objects, natural objects, domestic tools, own work

Image: visuals eg photographs, found images, own visual work, hand-written text, word-
processed text

File format. industry standards eg tiff, png, jpeg, gif, pdf, high resolution, low resolution, dpi,
pixel size, international paper size, web page, web format, print format

Pathway:. specialism eg fine art, fashion, textiles, design, graphics, photography, 3D,craft, art
and design management, interior design, product design, manufacturing, printmaking,
sculpture, interactive media

3 Be able to exploit the potential of software applications creatively and effectively

Text editing. word processing eg word count, spell checker, grammar checker, formatting
styles, font styles, headers and footers, page layout, columns, table, track changes

Image creation: specialist output eg CSS, moving image, environments, games levels, design
led, 3D rendering, repeat patterns, freehand files; traditional eg, drawn images, sketches, 3D,
photographs

Creative use of software: personal approach eg layering, masking, visual language, personal
style, innovation, originality, observation, fluency, confidence

4 Be able to present design work using digital applications

Present visuals: presentation materials eg slide-show, projection, folio, illustration, concept
boards, design sheets, orthographic drawings, scale plans, layout, floor-plan, storyboard,
render, mock-up; evaluation eg justification, development of ideas, application of software,
skills development, communication of intended message, audience feedback, annotation,
self-evaluation
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UNIT 11: DIGITAL MEDIA IN ART AND DESIGN

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1 1.1 Research and evaluate the use of digital media in art and

Understand the scope and design

potential of digital media in art

and design

LO2 2.1 Create complex and original imagery using specialist

Know how to apply and utilise software

software in specialist pathway 2.2 Exploit potential of specialist software

LO3 3.1 Produce creative and effective design work using

Be able to exploit the potential of software application

software applications creatively 3.2 Prepare image, graphic and text files for output

ana efiectively 3.3 Produce a comprehensive portfolio that shows the
creative application of specialist software

LO4 4.1 Present visual design work

Be able to present design work 4.2 Evaluate the use of digital media in creating successful

using digital applications

art and design outputs.
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UNIT 11: DIGITAL MEDIA IN ART AND DESIGN

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5

Unit 30: Digital Graphics Unit 12: 2D, 3D, and Time- Unit 37: Digital Image
based Digital Applications Creation and Development

Unit 35: Digital Graphics for Unit 13: Multimedia Design Unit 38: 3D Computer

Interactive Media and Authoring Modelling and Animation

Unit 37: 2D Animation Unit 14: Website Design

Production

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Human Computer Interaction/Interface (HCI) Design.

Essential requirements

This unit requires access to computer suites with current software and a range of hardware
including scanners, cameras, A3 colour printers and graphic tablets. Access to drawing studios is
also necessary to enable learners to translate ideas from drawing to designs. Research tools
include the internet, CD ROMs, databases, specialist publications, galleries, exhibitions,
guestionnaires and interviews with practitioners, software manuals, trend forecasting, graphic
design magazines.

Employer engagement and vocational contexts

Off site visits, work experience or visiting speakers related to the concept of digital media in art
and design will help to contextualise this unit for learners and see the benefits on their future
career aspirations. Competence and fluency with software is a skill that employers will be looking
for and which will be useful to learners wishing to work for themselves in the future.

e Marketing — producing publicity materials, keeping databases, producing blogs, advertising
e Business — day to day business administration, finance and budget management

e Design — surface pattern design, fabric design, fine art, 3D design, graphic products, interior
design,

e Presentation — creating mood boards, concept boards and presentation images.
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Vocational learning support resources:

e Learning and Skills Network.— www.vocationallearning.org.uk
Business and finance advice:
e Local, regional business links — www.businesslink.gov.uk.

Assignments should be vocationally relevant; centres should consider the delivery of ‘live
projects’ for example to support the vocational content of the unit and programme.
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UNIT 12: 2D, 3D AND TIME-BASED DIGITAL APPLICATIONS

Unit 12: 2D, 3D and Time-based Digital
Applications

Unit code: F/601/6793
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

This unit aims to develop learners’ skills in using a broad set of software applications through the
use of 2D, 3D and time-based digital technigues.

Unit abstract

This unit introduces learners to 2D, 3D and time-based digital applications. The scope offered to
the designer working with these interactive tools is wide ranging. Creative approaches can be
applied to exploring the potential of software applications in extending drawing and painting
technigues. There are possibilities for both artists and designers to develop new strategies in
working practices through reflection and reaction to the results of digital experimentation. In this
unit learners should explore bitmap and vector graphic applications, and address the constraints
associated with modelling 3D. They should also reflect on the potential of time-based software to
be applied to creative and effective presentations of these elements.

An active experimental approach should encourage learners to broaden their visual thinking and
creativity. The potential of combining drawing technigues and digital technology should be
promoted widely to cross-fertilise creativity and to explore ways to integrate computer
applications with art and design practice involving hand made imagery. Learners should explore
3D computer modelling techniques to create a basic 3D model or environment. This work should
be combined with 2D digital artwork and incorporated in a presentation that uses time-based
software.

Learning outcomes

On successful completion of this unit a learner will:

1 Be able to carry out a sustained exploration of 2D mark making technigues using software
tools

2 Be able to develop the potential of images using digital techniques
3 Beableto carry out a sustained exploration of 3D modelling software

4 Be able to present outcomes creatively and effectively, using time-based Presentation
software.

®
BH029107 — Edexcel BTEC Levels 4 and 5 Higher Nationals specification in Computing and Systems Development — 65

Issue 2 —July 2011 © Edexcel Limited 2011
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Unit content

Be able to carry out a sustained exploration of 2D mark making techniques using
software tools

2D software: industry standard; vector; compositional; image manipulation

Bitmap and vector graphics: pixels; picture elements; painting; objects; bounding boxes;
stretch; distort; paths; pen tool; file formats; digital mark-making techniques

Drawing devices: graphics tablet; light pen; mouse; touch-screen; touch pad; stylus; puck;
interactive whiteboard

Be able to develop the potential of images using digital techniques

Manipulation: adjust colour; contrast; brightness; size; resolution; texture; form; cut; copy;
paste; repeat; collage; layer; add text; cyclical process eg print out, rework printed copy, re-
scan

Use techniques: distortion; filters; curves; crop; adjust, enhance; styles; palettes; channels;
transparency; opacity; invert; posterise; additive; reductive

Document: record; stages; saving protocols; versions; sequential eg development, layering;
additive; reductive

Be able to carry out a sustained exploration of 3D modelling software

Simple objects: articulation; pivotal motion; axis; rotation; objects eg toy, sunglasses, tool,
hinge, wheel, door, can opener

Animation: movement; tween; morph; keyframe; timeline

Render: modeling; surfaces eg textures, colour; light sources; reflective light; colour theory

Be able to present outcomes creatively and effectively, using time-based
presentation software

Presentation: preparation; files; consideration eg final output, physical size, resolution;
printing requirements; files eg combining, compatibility, economy, physical size, palette,
screen resolution

Combine: elements eg drawn vector based imagery, graphics, text
Software: eg presentation, movie, video log, sound; format eg projection, installation

Evaluate: planning; intuition; response; technology, communication; content; format;
intentions; reactions

66
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UNIT 12: 2D, 3D AND TIME-BASED DIGITAL APPLICATIONS

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Be able to carry out a sustained
exploration of 2D mark making
technigues using software tools

1.1 research examples of 2D digital based markmaking

1.2 use 2D software tools to produce digital artwork

LO2

Be able to effectively exploit the
potential of images using digital
techniques

2.1 use digital image manipulation techniques to create
effective images

2.2 document the image manipulation process

LO3

Be able to carry out a sustained
exploration of 3D modelling
software

3.1 model simple objects using 3D modelling software
3.2 render models with surface texture and lighting

3.3 animate models using accurate parameters of
movement

LO4

Be able to present outcomes
creatively and effectively, using
time-based presentation software

4.1 research approaches to using time-based presentation
software

4.2 combine 2D and 3D elements into time-based
presentation software

4.3 present final outcome

4.4 evaluate final outcome.
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Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5
Unit 30: Digital Graphics Unit 11: Digital Media in Art Unit 37: Digital Image
and Design Creation and Development

Unit 35: Digital Graphics for Unit 13: Multimedia Design Unit 38: 3D Computer
Interactive Media and Authoring Modelling and Animation

Unit 37: 2D Animation
Production

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Human Computer Interaction/Interface (HCI) Design.

Essential requirements

Learners must have access to specialist facilities relevant to this unit.

Employer engagement and vocational contexts

Centres should develop links with practising artists, craftspeople and designers, to deliver
assignments to learners or to provide work experience. A lecture or visit by a designer,
programmer or practitioner local to the centre may provide useful and pertinent information on
working practice.

Links with employers are essential to the delivery of the programme for work experience and
future employment. Assignments should be vocationally relevant; centres should consider the
delivery of ‘live projects’ for example to support the vocational content of the unit and program.
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| UNIT 13: MULTIMEDIA AND AUTHORING |

Unit 13: Multimedia Design and Authoring

Unit code: H/601/0467
QCF Level 4: BTEC Higher National
Credit value: 15

Unit aim

To help learners understand design processes including planning, iteration and prototyping, in the
context of building a multimedia product.

Unit abstract

The interactive multimedia industry is one of the fastest moving sectors in the world. Those
hoping to make a career in this sector will need to be able to produce high quality products.
Creativity and imagination are key attributes of successful media designers, but learners must
also acquire a firm grasp of the principles of interactive media design as well as good planning
skills.

In this unit, learners will find out about the disciplines necessary to create a professional
multimedia product. They will need to devise a design specification and build a prototype
product. They will subsequently refine the product, further developing their initial ideas through
an iterative process of development.

In completing this unit, learners will gain an understanding of how multimedia software
applications can be used effectively as tools in a disciplined and structured design process aimed
at producing a commercially usable prototype.

The unit will also teach learners how to focus on the needs of end users, to study who is likely to
use the product they produce, and how to tailor what they are making to the user’s needs.

Summary of learning outcomes

On successful completion of this unit a learner will:

1 Understand the use of existing multimedia products

2 Know the importance of design discipline

3 Be able to apply design disciplines to a multimedia production
4

Be able to present a refined multimedia product prototype.
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Unit content

Understand the use of existing multimedia products

Research: sources eg literature, publications, journals, electronic data, observation,
questionnaire, interview, surveys

Products: types eg websites, interactive videos, DVDs, games, advertisements

Know the importance of design discipline

Sensitivity: cultural and contextual eg political, sexual, ethnic, minority groups, religious,
cognitive and physical special needs, disabilities, discrimination awareness

Human Computer Interaction (HCI): testing eg formative, summative, quantitative, qualitative;

User’ needs: requirements eg content, existing systems, environmental issues, location,
social context, tasks constraints of a system, delivery platform; input, output devices

Be able to apply design disciplines to a multimedia production

Task analysis: observations eg task being performed, difficulties encountered, hesitations,
question user expectations, question user requirements and opinions, visual perception,
attention span, dexterity, memory constraints

Prototype systems: user-centred design eg storyboards, flow diagrams, scripts, musical
scores; structure map; design standards and guidelines; copyright laws

Develop: improvements eg amend, edit, rearrange, replace
Audio-visual: types eg sound samples, animation, video, interactive elements

Design: layout eg quantity of information presented, grouping and prioritising of information,
highlighting techniques, standardisation of screen display; features eg text, use of
typography, graphics, screen metaphors, navigation systems, video, guides or agents,
animation, visual feedback; accessibility eg prioritising, drawing attention, use of colour,
language, dynamics of screen design, innovation, creativity; intrinsic and extrinsic rewards,
feedback and playback

Checking multimedia outcomes: considerations eg completeness, accuracy, layout,
formatting, animation, sound, sequence; review against requirements

Editing multimedia outcomes: customisations eg size, crop and position, proportion, colour

schemes, font schemes, border styles, use layout guides; existing styles and schemes for font

(typeface), size, orientation, colour, alignment

Resolving problems: sound eg sound-noise ratio, volume, clarity, accessibility, codec support;
images eg levels, contrast, file size, proportions, placement, unwanted content; text eg
clarity, spelling, grammar, structure
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4 Be able to present a refined multimedia product prototype

Originate: source materials eg copyright licensing laws, scanned material, digital
photography, digital video; cultural sensitivity, political propriety

Presentation: considerations; eg file size, format; constraints eg bandwidth, compression
technigues; stand-alone applications eg screen-based, point of sale, educational,
entertainment, information kiosk; CD-ROM pressing technigues; world wide web publishing

Audience: evaluate eg target users, computer users, non-computer literate users.

Other considerations: cross-platform file compatibility eg Macintosh file formats, Windows file
formats; cross-platform performance eg file size, file economy, file quality, file compression
techniques; browser eg browser friendly palettes, frames (Java), browser compatibility;
assessing eg evaluating, checking, requirements, usability, accuracy
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Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand the use of existing
multimedia products

1.1 critically review examples of high and low quality
multimedia products

1.2 discuss what makes a good quality multimedia
product

LO2

Know the importance of design
discipline

2.1 explain how the design process can be applied to a
multimedia product

2.2 plan an iterative design process

LO3

Be able to apply design disciplines
to a multimedia production

3.1 use an appropriate combination of resources and
technigues to achieve multimedia outcomes

3.2 check multimedia outcomes meet needs

3.3 analyse own use of design discipline

LO4

Be able to present a refined
multimedia product prototype

4.1 produce a working multimedia product prototype

4.2 present working multimedia product prototype to a
multimedia professional

4.3 evaluate the prototype.
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Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5

Unit 43: Multimedia Design Unit 11: Digital Media in Art Unit 37: Digital Image
and Design Creation and Development
Unit 12: 2D, 3D, and Time- Unit 38: 3D Computer
based Digital Applications Modelling and Animation

Unit 15: Website Management

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Human Computer Interaction/Interface (HCI) Design.

Essential requirements

Learners will need access to computer hardware with appropriate accessories such as scanners
and printers, and to appropriate software such as Director, Flash, Dreamweaver, Fireworks,
Adobe PhotoShop/image Ready etc.

Resources

Books

Andrews P — Adobe PhotoShop Elements (Adobe, 2009) ISBN 0321660323

Boyle T — Design for Multimedia Learning (Prentice Hall, 1996) ISBN 0132422158

Chapman Dr N and Chapman J — Digital Multimedia (John Wiley & Sons; 2009) ISBN 0470512164
Coupland K — Web Works Navigation (Rockport Publishers, 2000) ISBN 1564966623

Kalbach J — Designing Web Navigation: Optimizing the User Experience (O'Reilly Media, 2007)
ISBN 0596528108

Gatter M — Software Essentials for Graphic Designers: Photoshop, Illustrator, InDesign,
QuarkXPress, Dreamweaver, Flash and Acrobat (Laurence King, 2006) ISBN 1856694992

Kerman P — Sams Teach Yourself Macromedia Flash MX in 24 Hours (Sams, 2003)
ISBN 0672325942

Maciuba-Koppel D — The Web Writer's Guide (Focal Press, 2003) ISBN 0240804813
Sengstack J —Sams Teach Yourself Adobe Premiere in 24 hours (Sams, 2004) ISBN 0672326078
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Websites
www.graphicssoft.about.com/od/findsoftware/a/businessmmedia.htm

www.webstyleguide.com/wsg2/multimedia/design.html

Employer engagement and vocational contexts

Within this unit there are opportunities for tutors to support learners with their understanding of
the range of hardware and software currently used as industrial standard. Many of these
applications and hardware are now accessible to learners. Providing learners with access to
relevant software manufacturers’ manuals and other textbooks, the internet, and a range of
examples of current multimedia practice should be encouraged.

This unit provides learners with the opportunity to gain knowledge of the styles and conventions
of vocational areas such as graphic design, photography, post-production and production
Mmanagement.

Learners will have the opportunity to gain a fundamental knowledge of the creative technical and
production practices such as understanding target audiences, copyright law, content production,
graphic design, photography, typography, videography and moving image. This unit also presents
opportunities for learners to understand wider vocational skills such as communication and
planning and organisational skills.

Learners should be encouraged to learn and understand the importance of these principles in
context with the work of professional practitioners across the creative arts vocational areas. This
unit provides scope for learners to be engaged in ‘real life" project briefs.
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Unit 14: Website Design

Unit code: J/601/1286
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To enable learners to understand the concepts of website design and apply their own creativity in
designing and developing interactive websites.

Unit abstract

The internet is perhaps the most important IT development of the last few decades; it provides
new ways to communicate and share information. It has also revolutionised the way people and
businesses use IT.

Businesses can now take part in a global marketplace, widening their scope for potential
customers, all from a local base and with relatively low start-up costs.

The need for good web designers and developers continues to grow as more and more
companies realise they must develop a web presence and keep it maintained and updated.

As web technologies develop, there is an increasing need for websites to be interactive. This
allows two-way communication between the user and the website.

The number of websites on the world wide web has increased dramatically and competition is
very fierce. This means that designers must employ increasingly sophisticated techniques to
capture interest, as well as ensuring that an appropriate company image is presented. Usability
issues, such as navigation methods, must be considered carefully. A poorly-designed structure
could result in users becoming confused or frustrated and navigating away from the website.

Learners will begin this unit by evaluating existing websites, in the context of cross-platforms,
range of browsers, and design features. Designing websites, which are accessible to all types of
users is a fundamental aspect of any website design.

This unit also considers the whole process from identification of need, design, implementation,
testing, maintenance and review. It is important that learners do not just develop skills in specific
technigues but are also able to select when and where they are most appropriate, basing this
decision on client and user needs. As with any field of IT, a comprehensive understanding of the
relevant legislation and guidelines is always fundamental.
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Learning outcomes

On successful completion of this unit a learner will:
1 Understand website design concepts
2  Be able to design interactive websites
3 Be able to implement interactive websites
4

Be able to test interactive websites.
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Unit content

1

Understand website design concepts

Users: types eg expert, regular, occasional, novice, special needs; requirements eg
psychological, cultural, social and environmental, health and safety, education and work

Site analysis: purpose eg communication, real-time information, commercial, government,
education, business, entertainment, downloading/uploading, web storage; fit for purpose eg
meets organisational and site objectives; planning eg storyboarding, structure, hypermedia
linkage, search engine key words, graphical design, user interface, audio/video sources,
animation, text design; maintenance eg plans, logs, disaster recovery, testing

Accessibility. features eg alternative text, resizable fonts, support for screen readers,
adjustable fonts; current standards and legislation eg Disability Discrimination Act, Data
Protection Act, e-Commerce Regulations Act, Computer Misuse Act, W3C validation,
copyright and intellectual property rights

Design: rules and heuristics for good website design; accessibility; functionality eg timings,
navigation, ease of use, user-friendliness; evaluation tools eg W3C Mark-up Validation Service

Environment: features eg Uniform Resource Locators (URL), Hypertext Mark-up Language
(HTML), Dynamic Hypertext Mark-up Language (DHTML), Extensible Mark-up Language (XML),
Javascript, Java Applets, plug-ins, client and server-side scripting languages; multimedia eg
animation, sound/visual effects; hardware and software requirements eg computer
platforms, operating systems, application software; browser behaviour eg execute scripting
languages, display Cascading Style Sheets (CSS), applets, Common Gateway Interface (CGl)

Be able to design interactive websites

Identification of need: nature of interactivity eg online transactions, static versus dynamic;
client needs and user needs eg image, level of security, development timescales,
maintenance contracts, costs, search engine visibility; end user need eg appropriateness of
graphics, complexity of site, delivery of content

Design tools: concept designs eg mood boards, story boards; layout techniques eg frames,
tables, block level containers, inline containers; templates; colour schemes; screen designs
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3 Be able to implement interactive websites
Structure: layout of pages, navigation, format of content; Cascading Style Sheets (CSS), page
elements, eg headings, rules, frames, buttons, text and list boxes, hyperlinks/anchors,
graphical images, clickable images/maps; interactive features eg product catalogue,
shopping cart; images and animation
Content. correct and appropriate; reliability of information source; structured for purpose eg
prose, bullets, tables
Development. mark-up languages eg (HTML), (XHTML), (DHTML); client side scripting
languages eg JavaScript, Visual Basic (VB) script; features and advantages of software
languages; web authoring software tools
Tools and techniques: navigation diagram eg linear, hierarchy or matrix; building interactivity
tools eg pseudo-code for client-server scripting; adding animation and audio/visual elements;
ensuring compliance with W3C; meta-tagging; cascading style sheets

4  Be able to test interactive websites
Review: functionality testing (user environments, links and navigation); content; check user
requirements; user acceptance; audit trail of changes
Mechanisms: types eg browser compatibility testing, platform testing, script-language testing;
valid (HTML) code; checking functionality against requirements, check internal and external
hyperlinks (web files, web documents, images), error detection, error messages, dry running
Supportive documentation: test plan; test results; programmer guidance; user guidance: on-
screen help

[
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UNIT 14: WEBSITE DESIGN

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand website design
concepts

1.1

discuss the design concepts that have to be
considered when designing a website

LO2

Be able to design interactive
websites

2.1

22

design an interactive website to meet given
requirements

evaluate website design with other users.

LO3

Be able to implement interactive
websites

3.1

implement a fully-functional interactive website
using a design specification.

LO4

Be able to test interactive websites

4.1
4.2

4.3

4.4
4.5

critically review and test the website

analyse actual test results against expected results
to identify discrepancies

evaluate independent feedback and make
recommendations for improvements

create onscreen help to assist the users

create documentation for the support and
maintenance of the website.
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Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3

Level 4

Level 5

Unit 20: Client-side
Customisation of Web Pages

Unit 13: Multimedia Design
and Authoring

Unit 35: Web Applications
Development

Unit 27: Web Server
Scripting

Unit 15: Website Management

Unit 28: Website Production

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Human Computer Interaction/Interface (HCI) Design

e [T/Technology Infrastructure Design and Planning

e Software Development.

Essential requirements

Learners must have access to facilities which will give them the opportunity to fully evidence all

of the criteria in the unit.

Learners must evaluate a range of different websites, particularly focusing on design. Learners
must be encouraged to identify strengths and weaknesses in the design, and discuss what
methods they would use to improve the website. This will of course be taking into account
accessibility, relevant legislation, usability, functionality, user friendliness, interface design, etc.

Legislation and accessibility are fundamental aspects of website design. Learners must be made
aware of the range of legislation and standards, which have an impact on website design.
Learners must understand the importance of legislation.

Learners must design and develop their own website. There are many different approaches to
website design, all of which demonstrates how a website will be developed, what features and
functions it will contain, the appearance, etc. Learners must be able to show that they can apply
design skills first before developing a website.

Learners must have access to computing facilities, and web authoring tools to support them with
the practical aspects of this unit. Learners must be given a range of activities with plenty of
support, which will enable them to create HTML web pages. Further activities must be provided
that will allow learners to embed a range of web functions, such as hyperlinks, tables, frames,
colour, images, audio, video, etc. Learners must include client-side scripting such as Javascript.
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Evaluation and review continues to be an important theme of this unit, and learners must be
encouraged to evaluate their work throughout the entire development process. Thorough testing
must be performed on their website, to ensure that it is fit for purpose and meets the
requirements/specification. Appropriate testing documentation must be used as a method of
capturing test data, and demonstrating relevant testing.

Resources

Books
McFarland D — CSS: The Missing Manual, second edition (Pogue Press, 2009) ISBN 9780596802448
McFarland D — Dreamweaver CS4: The Missing Manual (Pogue Press, 2009) ISBN 9780596522926

McFarland D — JavaScript: The Missing Manual, first edition (Pogue Press, 2008)
ISBN 9780596515898

Veer E — Flash CS3: The Missing Manual (Pogue Press, 2007) ISBN 9780596510442
Websites

www.thebestdesigns.com/

WWW.W3.0rg

www.w3schools.com

www.webdesignfromscratch.com/articles-and-tutorials/

Employer engagement and vocational contexts

Working with a local web design/development-based organisation or using internet-based open
source projects would enhance the learners’ experience and offer a relevant vocational context.
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UNIT 15: WEBSITE MANAGEMENT

Unit 15: Website Management

Unit code: R/601/1288
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To enable learners to understand the concepts and knowledge required to effectively manage
and maintain websites.

Unit abstract

The work of the IT practitioner does not stop with the official handover of a website to a client. If it
is to be successful, an organisation’s website needs to be managed and kept up to date. Learners
will understand what is involved in managing and monitoring the performance of a website once
it has been published on the web and is accessible to a wide audience. They will investigate
different types of web hosts and the services they offer by weighing up the benefits and
drawbacks.

Learners will upload website files to a web server, as well as manage a range of web server
management services. Once the website is published, learners will carry out and document
routine maintenance activities and website reviews. They will monitor and assess site
performance using statistics and visitor feedback.

There is no point in having a website if no one can find it. Most people use search engines as one
method of finding information they need on the web. Learners will explore the different methods
and technigues used to promote websites. They will also discover what features will enhance a
website so that they retain visitors as well as create opportunities to welcome new visitors.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand the functions of website hosting
Be able to manage websites

Be able to improve website performance

B oW N

Be able to promote websites.
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Unit content

1 Understand the functions of website hosting

Hosting: methods eg website hosting, shared hosting, dedicated hosting, server co-location;
hosting packages and services, domain names; costs, network uptime

Functions: services eg web management, email management, domain management, ftp
management, file management, shopping cart, client support; performance eg reliability,
availability, network uptime, access speeds, bandwidth; back-up; log analysis tools; security
features

Platforms: operating systems eg Unix, Linux, Microsoft

Scripting technologies: server-side eg Hypertext Pre-Processor (PHP), Active Server Pages
(ASP), ASP.NET, My-SQL (Structured Query Language) Common Gateway Interface (CGI)/ (Perl)

Legislation: accessibility, data protection, distance selling, privacy and electronic
communications

2 Be able to manage websites

Website: structure eg files, folders, hypertext links; multimedia; web blogs; really simple
syndication (RSS) feeds; pod casts; platform compatibility eg operating system, browser
software, plug-ins; testing eg website files, links, browser, performance

Upload: methods eg internet, intranet, web server, File Transfer Protocol (FTP); file transfer
protocol eg stand-alone FTP software, web-based FTP facilities, browser FTP capabilities;
web authoring software; web server management; upload/download files (web pages,
images, documents, multimedia content); directory structures; file and folder permissions eg
read, write, execute; file security eg password protection; login, eg username, password,
account control

Maintenance: content management, site integrity, troubleshooting eg broken hypertext links;
monitor performance; implement upgrades; back-up

3 Be able to improve website performance

Performance: site structure; size and type of multimedia components; add-on components;
bandwidth speed; network infrastructure; browser; computer hardware; computer software
Popularity: statistical data eg hit counter by day, month, year; traffic monitoring; visitor
information eg visitor type, visit length; visitor feedback; website recognition eg awards,
sponsorships; website accessibility; website promotion

Tools: hit counters, guest books/forums, statistics, feedback/comments forms
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4 Be able to promote websites

Marketing. advertising eg search engines, social networking, banner, pay-per-click; exchange
website links; cross-marketing technigues eg letterheads, brochures, magazine, company
vehicles, television, radio

Visitors: visitor incentives eg promotional/voucher codes, discounts; data security eg website
certificates, secure socket layer (SSL), encryption; presentation eg multimedia, flash content,
audio and visual components, human computer interaction (HCI); visitor feedback eg check
boxes, radio buttons, drop-down menus, text fields, form to email, form to database

Alternative methods: off-the-shelf software, data entry forms, response facility, forums, free
user groups

Optimisations: insert components eg title, description, keyword tags; client/server side script
components eg dynamic hypertext mark-up language (DHTML), extensible hypertext mark-up
language (XHTML), JavaScript, Perl, Hypertext Pre-Processor (PHP), Active Server Pages (ASP),
ASP.NET, Cascading Style Sheets (CSS); enhancements eg rollover image maps, audio/visual,
drop-down menus, colours, multimedia
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Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand the functions of
website hosting

1.1

1.2

1.3

explain the methods and technigues required to host
a website

evaluate the different services offered by web host
providers

explain the legal requirements of hosting an online
website.

LO2

Be able to manage websites

2.1
22

demonstrate the upload of a website to a web server

perform website maintenance to sustain maximum
efficiency and performance

LO3

Be able to improve website
performance

3.1

3.2

3.2

discuss how to monitor the performance of a
website

analyse statistics relating to visitors accessing a
website

explain the methods and techniques used to gather
visitor feedback for a website

LO4

Be able to promote websites

4.1

4.2

explain the methods and techniques required to
promote a website

evaluate the different features that are available to
enhance and upgrade a website.
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Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5

Unit 20: Client-side Unit 14: Website Design Unit 35: Web Applications
Customisation of Web Pages Development

Unit 27: Web Server

Scripting

Unit 28: Website Production

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e [T/Technology Infrastructure Design and Planning
e Software Development
e [T/Technology Service Operations and Event Management

e [T/Technology Management and Support.

Essential requirements

Learners must have access to appropriate web-hosting software. They must also have access to
software that enables them to upload a website.

This unit will provide learners with the opportunity to upload and manage a website, either by
developing their own website, or using a website developed in other units.

Learners must be able to publish their website using a web-hosting service or local intranet
system controlled by the centre.

Learners must begin this unit by exploring the vast array of website hosting packages, and the
range of services they provide. It will be useful to compare these services with other web hosting
packages, particularly in terms of cost, performance, reliability, and other critical factors.

Learners must be aware of the legal requirements for hosting a website, where content is
accessible to everyone.

A web server can be a complicated system to use. Centres must demonstrate the full functions of
using a web host/server, including uploading/downloading files, setting appropriate folder/file
permissions (access privileges) as well as other features. Learners must analyse statistics on their
website.

Learners must be encouraged to explore a range of methods and techniques, which will help
promote websites. There is a vast array of online services, which are designed to help promote
and advertise websites.
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Resources

Books
Elliot G — Website Management (Lexden Publishing Limited, 2007) ISBN 9781904995210

Thompson P — Website Essentials: A Guide to Planning, Designing and Managing Your Website
(Frogeye Publications, 2006) ISBN 0955304008

Websites
http://archive.cabinetoffice.gov.uk/e-government/resources/handbook/htmi/1-2.asp

www.wdvl.com/WebRef/Tools/

Employer engagement and vocational contexts

Working with a local web design/development-based organisation or using internet-based open
source projects would enhance the learners’ experience and offer a relevant vocational context.
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Unit 16: e-Commerce Technologies

Unit code: K/601/1975
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

The aim of this unit is to give learners an understanding of the functionality and technology that
underpin e-Commerce solutions.

Unit abstract

E-Commerce has become one of the biggest growth areas in recent years. Almost everybody has
engaged with buying and selling over the internet. This includes individual consumers purchasing
or trading online, through to retailers that have extended their business provision to include a
website and online presence, reaching out to a global market.

This unit begins by exploring a commercial transactional website, beginning with the front-end
services and investigating how this links to back-office processes such as data management
systems. The technologies involved in running an e-Commerce solution are explored including
web architecture, hardware and software requirements and communication technology features
which ensure the smooth running of the site..

Security forms a major part of any e-Commerce solution and this unit explores the various
methods of securing the site, data and online payments as customers purchase goods from the
site. Finally, learners will design an e-Commerce solution for a small to medium e-Commerce
organisation.

On completion of this unit learners will have an understanding and appreciation of e-Commerce
technologies, and how they support the infrastructure of e-Commerce activities and trading.

Learning outcomes

On successful completion of this unit a learner will:

1 Understand the functionality of commercial transactional websites

2 Understand the technologies involved in setting up commercial websites
3 Know how to address e-Commerce security issues
4

Be able to design e-Commerce technology solutions.
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Unit content

Understand the functionality of commercial transactional websites

Purpose of site: purposes eg how it is structured, the goods and/or services offered, product
information provided, types of transactions that can be made and how easy it is to do so,
methods used to capture customer information (both overt and covert), customer
authentication, technigues used to engage, retain and entice customers, usability and
accessibility

Services: benefits eg access to a world wide customer base, low set-up and running costs,
extension of product range to include internet-specific goods and services, 24 x 7 presence,
faster response times, real-time sales information, customer expectation.

Data: processes eg capture and process data, present and exchange information, conduct
transactions, market goods and services, distribute goods, manage customer relations,
optimise just-in-time purchasing of stock and components; transactional database eg
products and prices, stock levels, customers, orders.

Back office processes: activities eg maintenance of the virtual shopping basket, identification
and authentication routines, real-time tracking of customers’ actions, payment processing,
stock control, despatch and delivery; chain of events leading up to an online purchase; chain
of events that an online purchase triggers

Understand the technologies involved in setting up commercial websites

Web architecture: components eg Server-side scripting, client/server/script interaction,
operation of server-side web applications, accessing data on the web server, dynamic web
pages, consistent navigational menu on all pages, browser cookies, embedding animation
and video content in web pages, adding interactivity with plug-ins

Technology: hardware and software eg web servers, browsers, server software, web
authoring tools, database system, shopping cart software, scripting software, browser and
platform compatibility

Networking technology eg TCP/IP addresses, ports and protocols; domain names, multiple
registration of domains (.com as well as .co.uk); setting up the server directory structure,
deploying access configuration/security

Database: uses and processes eg database-driven web pages, opening a connection to a
database, storing data captured from forms, performing dynamic queries on the database,
generating a web page response displaying the results of a query

Data transmission: features eg download speeds, transfer rates, bandwidth required for given
applications including text, graphics, video, speech

Communication technology: uses eg email support, forum; search engine optimisation;
additional hardware and software components required to support communications
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3 Know how to address e-Commerce security issues

Protection from security threats: methods eg risk assessment, physical security, user
identification and access rights, firewalls, virus protection, managing software updates,
restricting HTTP methods, securing communication with SSL/TLS, enabling HTTPS on the web
server, protecting the exchange of credentials, Secure Electronic Transactions (SET),
detecting unauthorised modification of content, configuring permissions correctly, scanning
for file-system changes

Certification: procedures eg obtaining and installing server certificates, certificate
chains/hierarchies, validation; security eg public- and private-key cryptography, verifying
message integrity with message digests, digital signatures and digital certificates

Customer information: handling eg how it is protected, how accurate it is, what it is being
used for, who has access to it, potential threats such as identity theft and fraud.

Legislation: with respect to organisations and individuals exchanging information and
conducting transactions online eg data protection, civil rights, distance selling

Be able to design e-Commerce technology solutions

Solution: design for a small to medium e-Commerce organisation
Hosting: choice of Internet Service Provider (ISP); in house or sub-contracted

Hardware and software: requirements based on eg projected hits on site, bandwidth
requirements

Structure: customer interface eg ease of use, display of products, personal details entry,
credit card entry, other types of payment, delivery details; image; style

Promotion: marketing: eg advertising the site, placing in search engines; message board; chat
rooms

Finance: costs eg hardware and software, setup, maintenance, security, leasing,
advertising; delivery strategy; staff training

Security: fraud protection; threats eg hackers, viruses

Database: processes eg schema design, query processing, file systems, ensuring integrity,
availability, successful transactions, recovery and authentication; multimedia databases

Connectivity: linking via a web server/internet with databases eg ODBC (Object Database
Connectivity), JDBC (Java Database Connectivity (DBC)), SQL, Microsoft ASP (Active Server
Pages)
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Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand the functionality of
commercial transactional websites

1.1

1.2

evaluate the effectiveness of a commercial
transactional website suggesting areas for
improvement

show diagrammatically the chain of events and the
flow of information that are triggered by an online
purchase

LO2

Understand the technologies
involved in setting up commercial
websites

2.1

2.2

analyse a commercial transactional website detailing
the technologies implemented by the site

explain how to evaluate web server performance

LO3

Know how to address
e-Commerce security issues

3.1

3.2

discuss how the security of data exchanged through
an e-Commerce service can be managed

describe current legislation related to online
purchasing and protection of customer data

LO4

Be able to design e-Commerce
technology solutions

4.1

4.2

design an e-Commerce technology solution for a
small to medium e-Commerce organisation

discuss the differences between an in-house hosted
solution against a sub-contracted hosted solution.
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Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5

Unit 3: Information Systems | Unit 1: Business Skills for Unit 29: e-Commerce Strategy
e-Commerce

Unit 8: e-Commerce Unit 30: Information Systems

in Organisations

Unit 33: Exploring Business
Activity

Unit 34: Business Resources

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e [T/Technology Infrastructure Design and Planning.

Essential requirements

Learners must have access to a range of e-Commerce sites and organisations that engages with
e-Commerce at all levels. Learners should also keep up to date with current research
developments in the field regarding technologies and security.

Resources

Books
Hassler V — Security Fundamentals for E-commerce (Artech House, 2000) ISBN 1580531083

Khosrow-Pour M — E-commerce Security: Advice from Experts (IT Solutions) (IGI Publishing, 2004)
ISBN-10: 1591402417

Reynolds J - The Complete E-Commerce Book: Design, Build & Maintain a Successful Web-based
Business: Design, Build and Maintain a Successful Web-based Business (CMP, 2004)
ISBN-10: 1578203120

Rich J — Design and Launch an e-Commerce Business in a Week (Entrepreneur Magazine's Click
Starts) (Entrepreneur Press, 2008) ISBN-10: 1599181835
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Websites
http://forums.techarena.in/guides-tutorials/6050.htm
WWWw.ecommerce-digest.com/ecommerce-security-issues.html

www.ecommercetechnology.org/english/index.htm

Employer engagement and vocational contexts

To further enrich the content of this unit and to provide more of a vocational context it would be
beneficial to bring in guest speakers from a range of organisations. Speakers can discuss their
e-Commerce system(s) in terms of the infrastructure, technologies and security aspects.
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Unit 17: Database Design Concepts

Unit code: R/601/0447
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To give learners opportunities to develop an understanding of the concepts and issues relating to
databases and database design as well as the practical skills to translate that understanding into
the design and creation of complex databases.

Unit abstract

Databases play an integral part in commercial domains, they provide users with a tool in which to
store, model and retrieve data. Database development is fundamental in the area of computing
and ICT within organisational contexts. Database Management Systems (DBMS) provide the
systems, tools and interfaces by which the organisation can manage their information and use it
to assist in the effective running of the organisation. Databases offer many links to other areas
such as programming, systems analysis, HCI, as well as embracing issues of compatibility and
end-user interfacing.

This unit explores database architecture, DBMS and the use of databases in an organisational
context. Database design techniques are investigated and successful learners will be able to
apply theoretical understanding to design, create and document a database system.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand databases and data management systems
2 Understand database design techniques

3 Be able to design, create and document databases.
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Unit content

Understand databases and data management systems

Databases: database architectures; files and record structures; physical and logical views of
data; advantages of using databases; reduction of data redundancy; data consistency
(validity, accuracy, usability and integrity); independence of data; data sharing possibilities;
security; enforcement of standards; database utilities; data dictionaries; query languages;
report generators

Databases in an organisational context. database applications; role of the database
administrator; key organisational issues eg integrity, security, recovery, concurrency, industry
standards eg Microsoft SQL, Oracle, Sybase, dBase

Database Management Systems (DBMS):. structures; purposes; features and advantages,
applications; methods of data organisation and access

Understand database design techniques

Database design methods and methodology: requirements analysis; database designer
working with expert in domain development area; requirement specification; logical design eg
relational databases, tables; physical design eg data elements, data types, indexes; data
analysis and design within systems analysis; database design within a system development
methodology

Relational database design: tables, relations, primary/foreign/compound keys; entity-
relationship modelling; normalisation theory to third normal form

Be able to design, create and document databases

Database development cycle: developing logical data model; implementing a physical data
model based on the logical data model; testing the physical data model; comparing model
with requirements analysis; user interface eg input masks, drop-down lists, option buttons,
command buttons

Database software: using appropriate applications software, eg Microsoft Access, SQL;
database tools eg create tables, add new rows, alter data, functions, relational database
languages

Tools and techniques: field and table design; validation and verification techniques; forms
including such features as dropdown lists or check boxes; reports; queries; macros

Documentation: technical documentation; user documentation

96

BH029107 — Edexcel BTEC Levels 4 and 5 Higher Nationals specification in Computing and Systems Development
—Issue 2 — July 2011 © Edexcel Limited 2011



UNIT 17: DATABASE DESIGN CONCEPTS

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand databases and data

1.1

analyse the key issues and application of databases
within organisational environments

management systems 1.2 critically evaluate the features and advantages of
database management systems
LO2 2.1 analyse a database developmental methodology

Understand database design
techniques

2.2

discuss entity-relationship modelling and normalisation

LO3

Be able to design, create and
document databases

3.1

3.2

33

34

apply the database developmental cycle to a given data
set

design a fully functional database (containing at least
four inter-relational tables) including user interface

evaluate the effectiveness of the database solution and
suggest methods of improvement

provide supporting user and technical documentation.
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Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5
Unit 18: Database Design Unit 9: Systems Analysis and | Unit 33: Data Analysis and
Design Design

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Data Analysis.

Essential requirements

Learners must have access to database software such as Microsoft Access or industry standard
software, as learners can then transfer any skills and knowledge and map it directly into a
commercial environment.

This unit must be divided into taught theory and practical sessions. In developmental activities,
learners must be encouraged to develop designs and then be given feedback prior to any actual
implementation — errors and confusions within a database design can cause significant problems
at implementation that are difficult to retrieve.

Learners must make connections and identify the role of database design within the systems
development lifecycle.

Learners must be introduced to developmental methodologies such as Structured Systems
Analysis and Design Methodology (SSADM), Rapid Application Development (RAD) and the SPIRAL
software development process.
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Resources

Books

Avison D and Fitzgerald G — Information Systems Development. Methodologies, Techniques and
Tools (McGraw Hill Higher Publishing Company, 2006) ISBN 0077114175

Chao L — Database Development and Management (CRC Press, 2006) ISBN 0849392381

Connolly T and Begg C — Database Systems: A Practical Approach to Design, Implementation and
Management (Addison Wesley, 2004) ISBN 0321210255

Howe D — Data Analysis for Database Design (Butterworth-Heinemann Ltd, 2001)
ISBN 0750650869

Kroenke D — Database Concepts, 2nd Edition (Prentice Hall, 2004) ISBN 0131451413
Ritchie C — Relational Database Principles (Thomson Learning, 2002) ISBN 0826457134
Websites
www.deeptraining.com/litwin/dbdesign/FundamentalsOfRelationalDatabaseDesign.aspx
www.geekgirls.com/menu_databases.htm

WWWw.smart-it-consulting.com/database/progress-database-design-guide/

Employer engagement and vocational contexts

To further enrich the content of this unit and to provide more of a vocational context it would be
beneficial to bring in guest speakers, such as database designers, end users and administrators
to discuss their role within an organisation(s) and the importance of good database design.
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http://www.amazon.co.uk/exec/obidos/search-handle-url/index=books-uk&field-author=Fitzgerald%2C Guy/203-0653237-5357522
http://www.amazon.co.uk/exec/obidos/search-handle-url/index=books-uk&field-author=Begg%2C Carolyn/203-0653237-5357522
http://www.amazon.co.uk/exec/obidos/search-handle-url/index=books-uk&field-author=Ritchie%2C Colin/203-0653237-5357522
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Unit 18: Procedural Programming

Unit code: D/601/1293
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To provide learners with an understanding of the principles of procedural programming and to
enable them to design and implement procedural programming solutions.

Unit abstract

Irrespective of framework or delivery platform, the development of procedural code is still at the
core of many commercial application development projects. Event driven systems and object
oriented platforms all use procedural code for the critical command content of their objects,
events and listeners.

This unit allows learners to become familiar with the underpinning principles of procedural
programming. Many languages have the capacity to develop procedural code and it is not
important which language is chosen for this unit.

Ideally, for learners who are new to programming, this unit would be considered the starting
point before progressing onto one (or all) of the many programming units. Whilst the learner is not
expected to develop any complex code in this unit, the foundations will enable the development
of their programming skills.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand the principles of procedural programming
Be able to design procedural programming solutions

Be able to implement procedural programming solutions

B~ W N

Be able to test procedural programming solutions.
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Unit content

1 Understand the principles of procedural programming

Characteristics of programming: low-level languages; high-level languages; generations eg
first, second, third, fourth, fifth; programs; applications; instructions; algorithms

Types of language: procedural languages, object-oriented; event-driven; others eg script and
mark-up languages; simple overviews and uses

Reasons for choice of language: organisational policy; suitability of features and tools;
availability of trained staff; reliability; development and maintenance costs; expandability

Data structures: variables eg naming conventions, local and global variables, arrays (one-
dimensional, two-dimensional); file structures; loops eg conditional (pre-check, post-check,
break-points), fixed; conditional statements; case statements; logical operators; assignment
Statements; input statements; output statements

Data types: constants and literals; integer; floating point; byte; date; boolean; others eg
character, string, small int; choice of data types eg additional validation, efficiency of storage

Programming Syntax. command rules, variable declaration, Standards: use of comments,
code layout, indentation

2 Be able to design procedural programming solutions

Requirements specification: inputs, outputs, processing, user interface; constraints eg
hardware platforms, timescales for development; units; data; file structures.

Program design: tools eg structure diagrams, data flow diagrams, entity relationship models,
flow charts, pseudo code

Technical documentation: requirements specification; others as appropriate to language eg
form design, flowcharts, pseudo code, structured English, action charts, data dictionary, class
and instance diagrams

3 Be able to implement procedural programming solutions

Modular design: elements eg functions, procedures, method, widgets, Graphical User
Interface (GUI) components, symbols

Software structures: as appropriate to language chosen eg iteration, decisions, units,
functions, procedures; control structures; conditional commands

Parameters: data types, passing data, return values
Scope of variables: global, local, static, overloaded results, instance

Programming. use of programming standards; relationship to program design
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4 Be able to test procedural programming solutions

Mechanisms: valid declarations, debugging code, checking naming conventions; checking
functionality against requirements, error detection, error messages, compiler errors, runtime
errors, in code response, dry running

Supportive documentation: test plan; test results; programmer guidance; user guidance;
onscreen help

Review: design against specification requirements, interim reviews
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Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand the principles of
procedural programming

1.1 discuss the principles, characteristics and features of

procedural programming

LO2

Be able to design procedural
programming solutions

2.1

22

identify the program units and data and file
structures required to implement a given design

design a procedural programming solution for a
given problem

LO3

Be able to implement procedural
programming solutions

3.1

3.2
3.3

select and implement control structures to meet the
design algorithms

correctly use parameter passing mechanisms

implement a procedural programming solution
based on a prepared design

LO4

Be able to test procedural
programming solutions

4.1

4.2

4.3

4.4

4.5

critically review and test a procedural programming
solution

analyse actual test results against expected results
to identify discrepancies

evaluate independent feedback on a developed
procedural programme solution and make
recommendations for improvements

create onscreen help to assist the users of a
computer program

create documentation for the support and
maintenance of a computer program.
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Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5
Unit 6: Software Design and | Unit 19: Object Oriented Unit 35 Web Applications
Development Programming Development
Unit 14: Event Driven Unit 20: Event Driven Unit 39: Computer Games
Programming Programming Solutions Design and Development
Unit 15: Object Oriented Unit 21: Software Applications | Unit 40: Distributed Software
Programming Testing Applications
Unit 16: Procedural Unit 22 Office Solutions Unit 41: Programming in Java
Programming Development
Unit 23: Mathematics for Unit 42: Programming in .NET
Software Development

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Software Development.

Essential requirements

Whilst some procedural languages are commercially available, there are also free languages
available incorporating a diverse range of commands, commonly deployed on many platforms.
Centres must ensure that in the case of mobile platforms the applicable free emulators are
available or where security policies dictate, local work stations are equipped with virtualised
operating systems containing the programming environment.

Learners must have access to facilities, which allow them the opportunity to fully evidence all of
the criteria of the unit. If this cannot be guaranteed then centres should not attempt to deliver
The learner must develop a procedural program that can work on a range of platforms, therefore
it may be command line, web based, Graphical User Interface (GUI) based, games console or a
deliverable for a mobile platform amongst many other solutions.

To ensure success centres must keep the delivery to one language. However, as many
procedural languages now allow development in multiple platforms, learners may access this if it
is locally realistic.

®
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Centres must use a range of design methodologies, ensuring that the method selected is suited
to the environment selected as well as the programming language of choice.

Implementation must be based on a suitably structured problem that ensures the use of modular
elements, control structures and conditional commands.

Centres must select a programming activity, or use an external source (employer, commissioner,
open source). The design of the programming solution does not need to be a standalone
application and may be an enhancement or extension to existing work.

Resources

Books

Davis S R — C++ for Dummies (Wiley, 2009) ISBN-10: 0470317264

McBride P K — Turbo Pascal Programming Made Simple (Made Simple, 1997) ISBN 0750632429
McGrath M — C Programming in Easy Steps (In Easy Steps Limited, 2009) ISBN 184078363X
Parkin A and Yorke R - Cobol for Students (Butterworth Heinemann, 1995) ISBN 0340645520
Websites

http://library.thinkquest.org/27297/

www.cplusplus.com/doc/tutorial/

WWW.Cprogramming.com/

WWW.CSIS.ul.ie/cobol/

Employer engagement and vocational contexts

Working with a local programming-based organisation or using internet-based open source
projects would enhance the learners’ experience and offer a relevant vocational context.
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Unit 19: Object Oriented Programming

Unit code: K/601/1295
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To provide learners with an understanding of the principles of object oriented programming as an
underpinning technological concept in the field of programming, data management and systems
development.

Unit abstract

Object oriented programming is an industry-proven method for developing reliable modular
programs and is popular in software engineering and systems development. Consistent use of
object oriented techniques can lead to shorter development life cycles, increased productivity,
adaptable code, reuse of different technologies, the interaction of different systems using
common platforms and therefore lower the cost of producing and maintaining systems.

The development of systems with objects simplifies the task of creating and maintaining complex
applications. Object oriented programming is a way of modelling software that maps
programming code to the real world.

In terms of impact, object oriented technology can be found in many systems, from commercial
operating systems to mobile phones and in many multimedia applications. The majority of
programming languages are object oriented in focus, with the exceptions preferring to offer
specialist programming resources. It is dominant in Visual Studio, C++, Java, the Microsoft .Net
environment, Action Script and many other systems.

Learners taking this unit will have the opportunity to develop their understanding of the object
oriented paradigm and develop code suited to a range of platforms using the object oriented
methodology.

Learning outcomes

On successful completion of this unit a learner will:

1 Understand the principles of object oriented programming

2  Be able to design object oriented programming solutions

3 Be able to implement object oriented programming solutions
4

Be able to test and document object oriented programming solutions.
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Unit content

Understand the principles of object oriented programming

Characteristics of objects: types eg constructors, destructors; classification; features eg
inheritance, polymorphism, encapsulation, public classes, private classes, public methods,
private methods, message passing; interpreted, open source, common libraries

Variables: public instance variables; private instance variables; static references

Software engineering. features eg modularity, encapsulation, reuse, method overloading,
instance variables, classes, abstract classes, interfaces

Classes: characteristics eg identification attributes, control of scope of attributes and
methods, inheritance, aggregation, association, polymorphism

Be able to design object oriented programming solutions

Development: selection eg identification of programming language, identification of
programming libraries, selection of development environment

Design methodology: options eg reuse of existing system, adaptation of code, use of open
source

Design method: tools eg class responsibilities collaboration cards, class diagram,
identification of dependencies and inheritances, data and file structures.

System delivery: style eg scripted, interpreted, compiled
Programming platform: types eg GUI, script, command line
Delivery environment: types eg mobile, handheld, web based, desktop, dedicated device

Interaction: considerations eg exchange of data with other systems, compliance,
compatibility, recognition of standards employed

Design refinement: clarification of a design using principles of maximum coherence and
minimum coupling between the classes

Be able to implement object oriented programming solutions

Coding: use of conventional language commands; pre-defined eg class library, downloaded,

imported, reversion code

Control structures: types eg subroutines, branching, iteration, interrupts, signals

Ccomplexity: inclusion of eg multiple classes, application of inheritance in created code, reuse

of objects

IDE: typical elements eg source code editor, compiler, interpreter, build automation tools,
debugger
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4 Be able to test and document object oriented programming solutions

Testing: mechanisms eg valid declarations, debugging code, comment code, naming
conventions, checking functionality against requirements; documentation

Errors: handling eg management of extremes, use of system imposed statements
Impact testing: types eg range testing, input testing, load testing, system compatibility
Onscreen help: methods eg pop-ups, help menu, hot-spots

Documentation: technical documentation to include eg designs, delivery system, platform,
environment, file structures, coding, constraints, maintenance requirements
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Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand the principles of
object oriented programming

1.1

discuss the principles, characteristics and features of
objected oriented programming

LO2

Be able to design object oriented
programming solutions

2.1

22

identify the objects and data and file structures
required to implement a given design

design an object oriented programming solution to a
given problem

LO3

Be able to implement object
oriented programming solutions

3.1

3.2

3.3

3.4

implement an objected oriented solution based on a
prepared design

define relationships between objects to implement
design requirements

implement object behaviours using control
structures to meet the design algorithms

make effective use of an Integrated Development
Environment (IDE), including code and screen
templates

LO4

Be able to test and document
object oriented programming
solutions

4.1

4.2

4.3

4.4

4.5

critically review and test an object orientated
programming solution

analyse actual test results against expected results
to identify discrepancies

evaluate independent feedback on a developed
object oriented programme solution and make
recommendations for improvements

create onscreen help to assist the users of a
computer program

create documentation for the support and
maintenance of a computer program.
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UNIT 19: OBJECT ORIENTATED PROGRAMMING

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5
Unit 6: Software Design and | Unit 18: Procedural Unit 35: Web Applications
Development Programming Development
Unit 14: Event Driven Unit 20: Event Driven Unit 39: Computer Games
Programming Programming Solutions Design Development
Unit 15: Object Oriented Unit 21: Software Applications | Unit 40: Distributed Software
Programming Testing Applications
Unit 16: Procedural Unit 22: Office Solutions Unit 41: Programming in Java
Programming Development
Unit 23: Mathematics for Unit 42: Programming in .NET
Software Development

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Software Development.

Essential requirements

Many of the object oriented programming languages are free and accessible. Centres may need
to ensure that in the case of mobile platforms the applicable free emulators are available or
where security policies dictate, local workstations are equipped with virtualised operating
systems containing the programming.

Learners must have access to facilities, which allow them the opportunity to fully evidence all of
the criteria of the unit. If this cannot be guaranteed then centres should not attempt to deliver
this unit.
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UNIT 19: OBJECT ORIENTATED PROGRAMMING

Resources

Books

Kaldahl B — EZ Flash MX: Animation, Action Script and Gaming for Macromedia Flash (Trafford
Publishing, 2004) ISBN 1412006171

Lemay L and Cadenhead R — Sams Teach Yourself Java 2 in 21 Days, 4th Edition (Sams, 2004)
ISBN 0672326280

Schildt H — C++: A Beginner’s Guide, 2nd Edition (McGraw-Hill Education, 2003) ISBN 0072232153

Templeman J and Olson A — Microsoft Visual C++ .NET Step by Step: Version 2003 (Microsoft
Press US, 2003) ISBN 0735619077

Websites
http://java.sun.com/docs/books/tutorial/

http://msdn.microsoft.com/en-us/visualc/default.aspx

Employer engagement and vocational contexts

Working with a local programming-based organisation or using internet-based open source
projects would enhance the learners’ experience and offer a relevant vocational context.
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UNIT 20: EVENT DRIVEN PROGRAMMING SOLUTIONS

Unit 20: Event Driven Programming
Solutions
Unit code: H/601/0453

QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To provide learners with an understanding of the principles of event driven programming as an
underpinning technological concept in the fields of programming and systems development.

Unit abstract

Unlike traditional programming, where the flow of control is determined by the program structure
and the programmers design, the control in event driven programs is largely driven by external
events and is often determined by interaction with the user. Typically, the systems involved
employ pre-programmed event loops (or listeners) to continually look for information to process.

Event driven programming is a very flexible way of allowing programs to respond to many inputs
or events. It is used for all GUI based applications and can be found in web based multimedia as
well as mobile technologies.

This unit allows learners to become familiar with the underpinning concepts of event driven
programming and subsequently to develop particular skills in one chosen language. A variety of
languages have the capacity to develop event driven solutions and it is not important which
language is chosen as long as the skills being developed and evidenced relate to the key event
driven focus.

As with all programming, a focus on developing solutions to meet identified needs is made along
with one that emphasises the importance of testing and reviewing.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand the principles of event driven programming.
Be able to design event driven programming solutions

Be able to implement event driven programming solutions

B W N

Be able to test and document event driven programming solutions.

®
BH029107 — Edexcel BTEC Levels 4 and 5 Higher Nationals specification in Computing and Systems Development — 1 1 3

Issue 2 —July 2011 © Edexcel Limited 2011



| UNIT 20: EVENT DRIVEN PROGRAMMING SOLUTIONS

Unit content

1 Understand the principles of event driven programming

Characteristics: key characteristics eg event handlers, listeners, trigger functions, event
loops, forms

Features: key features eg flexibility, suitability for Graphical User Interface (GUI) environments,
simplicity of programming, ease of development, potential portability

Programming languages: available languages eg Visual Studio .Net environment, Action
Script, Java, C++

Development environments: environments eg for a given GUI, Java Runtime, mobile phones,
multimedia, web based

2 Be able to design event driven programming solutions

Development: selection eg identification of programming language, identification of
programming libraries, selection of development environment

Design methodology: options eg reuse of existing system, adaptation of code, use of open
source

Design method: tools eg GUI template, graphical interface, design guides, state and
interaction diagrams, screen layouts, data storage event procedures and descriptions, data
and file structures

Specification: contents eg input, output, processes, user need, purpose

Creation of application: use of development environment eg mobile, handheld, web based,
desktop, dedicated device; debugging delivery environment

Interaction: considerations eg exchange of data with other systems, compliance,
compatibility, recognition of standards employed

3 Be able to implement event driven programming solutions

Triggers: types eg key press, alarm, system event, touch screen event, mouse click, external
trigger, network event, incoming data, incoming call, Global Positioning Systems (GPS) data
change

Tools and techniques: tools eg use of tool boxes and controls, debugging tools; techniques eg
selection, loops, event handlers, triggers, listeners, objects and object properties, menus

Data: properties eg variables, data types, declaring variables, scope of variables, constants
Programming. coding eg use of methods, use of ‘traditional coding’

Control structures: types eg subroutines, branching, interrupts, signals

Complexity: multiple events; user interaction

Errors: handling eg management of extremes, use of system imposed statements

IDE: typical elements eg source code editor, compiler, interpreter, build automation tools,
debugger

@ ®
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UNIT 20: EVENT DRIVEN PROGRAMMING SOLUTIONS

4 Be able to test and document event driven programming solutions

Testing: mechanisms eg valid declarations; debugging code; comment code; naming
conventions; checking functionality against requirements; documentation

Impact testing: types eg range testing, input testing, load testing, system compatibility
Onscreen help: methods eg pop-ups, help menu, hot-spots

Documentation: technical documentation to include eg designs, delivery system, platform,
environment, file structures, coding, constraints, maintenance requirements
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UNIT 20: EVENT DRIVEN PROGRAMMING SOLUTIONS

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand the principles of event
driven programming

1.1

discuss the principles, characteristics and features of
event driven programming

LO2

Be able to design event driven
programming solutions

2.1

22

design an event driven programming solution to a
given problem

identify the screen components and data and file
structures required to implement a given design

LO3

Be able to implement event driven
programming solutions

3.1

3.2

3.3

3.4

implement an event driven solution based on a
prepared design

implement event handling using control structures to
meet the design algorithms

identify and implement opportunities for error
handling and reporting

make effective use of an Integrated Development
Environment (IDE) including code and screen
templates

LO4

Be able to test and document
event driven programming
solutions

4.1

4.2

4.3

4.4

4.5

critically review and test an event driven
programming solution

analyse actual test results against expected results
to identify discrepancies

evaluate independent feedback on a developed
event driven programme solution and make
recommendations for improvements

create onscreen help to assist the users of a
computer program

create documentation for the support and
maintenance of a computer program.
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UNIT 20: EVENT DRIVEN PROGRAMMING SOLUTIONS

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3

Level 4

Level 5

Unit 6: Software Design and
Development

Unit 18: Procedural
Programming

Unit 35: Web Applications
Development

Unit 14: Event Driven
Programming

Unit 19: Object Oriented
Programming

Unit 39: Computer Games
Design Development

Unit 15: Object Oriented
Programming

Unit 21 Software Applications
Testing

Unit 40: Distributed Software
Applications

Unit 16: Procedural

Unit 22: Office Solutions

Unit 41: Programming in Java

Programming Development

Unit 23: Mathematics for
Software Development

Unit 42: Programming in .NET

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Software Development.

Essential requirements

Whilst some event driven languages are commercially available, there are also free languages
available incorporating an advanced set of event driven features deployed on many platforms.
Centres must ensure that in the case of mobile platforms the applicable free emulators are
available or where security policies dictate, local workstations are equipped with virtualised
operating systems containing the programming environment.

Learners must have access to facilities, which allow them the opportunity to fully evidence all of
the criteria of the unit. If this cannot be guaranteed then centres should not attempt to deliver
this unit.

The learner must develop an application that is event driven and may work on a range of
platforms, therefore it may be web based, GUI based, games console or a deliverable for a mobile
platform amongst many other solutions.
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UNIT 20: EVENT DRIVEN PROGRAMMING SOLUTIONS

Resources

Books

Balena F — Programming Microsoft Visual Basic 2005: The Language (Microsoft Press US, 2006)

ISBN 0735621837

Bond M, Law D, Longshaw A, Haywood D and Roxburgh P — Sams Teach Yourself J2EE in 21 Days,

Second Edition (Sams, 2004) ISBN 0672325586

Palmer G - Java Event Handling (Prentice Hall, 2001) ISBN 0130418021

Sharp | — Visual #.NET Core Reference (Microsoft Press US, 2002) ISBN 0735615500
Suddeth J — Programming with Visual Studio .NET 2005 (Lulu.com, 2006) ISBN 1411664477

Troelsen A — Pro C# 2005 and the .NET 2.0 Platform, Third Edition (Apress US, 2004)
ISBN 1590594193

Websites

http://java.sun.com/docs/books/tutorial/
http://msdn.microsoft.com/en-us/visualc/default.aspx
http://tech.miradigm.com/proc_quick.php
http://visualbasic.freetutes.com/

www.developerfusion.com/tag/vb.net/

Employer engagement and vocational contexts

Working with a local programming-based organisation or using internet-based open source
projects would enhance the learners’ experience and offer a relevant vocational context.
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UNIT 21: SOFTWARE APPLICATIONS TESTING

Unit 21: Software Applications Testing

Unit code: L/601/1984
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To provide learners with an understanding of the principles of software applications testing as an
essential element in the development of commercial applications for delivery to customers.

Unit abstract

Linking into all programming units, this unit supports the detailed exploration, development and
deployment of a functional commercial application. Taking the designed and implemented
application and ensuring that it is tested and documented to a commercially viable standard.

Learners taking this unit will be able to work on a range of systems, being able to apply the
testing techniques to procedural event driven and object oriented systems. There is no particular
programming platform or preferred language inherent in the unit, it will support existing
programming solutions as well as new developments.

A learner may work on GUI-based systems, a web-based application, a multimedia resource, a
mobile (or handheld) application as well as a ‘traditional’ procedural programming environment to
meet the outcomes of this unit. The assurance is that in any of the applications being tested the
learner must be systematic and ensure the quality of the system being developed.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand the principles of software application testing
Be able to design test strategies

Be able to implement test plans

B~ W N

Be able to evaluate test plans.
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| UNIT 21: SOFTWARE APPLICATIONS TESTING

Unit content

Understand the principles of software application testing

Specification: user needs eg analysis of requirements, expected outcomes, expected timeline
Dry run of design: testing eg given data, expected outcomes

Implementation: testing techniques eg black box, functional, white (or glass) box; sub-system
testing eg integration, whole system, interface

Methodology: testing method eg top down, bottom up, component based, Graphical User
Interface (GUI), code, event only, pre-alpha, alpha, beta

Maintenance: procedures eg following changes, reviews, time based, stress/overload

User evaluation: user testing eg against requirements, actual outcomes, acceptance, alpha
participation, beta participation

Requirements: resources eg software, hardware, tester time, user time, system access

Documentation: technical documentation eg system and program specifications, user
requirements, plans and logs

Be able to design test strategies

Test strategy. contents eg timing, justification, functionality, maintainability

Test plan: example data eg normal, erroneous, extreme; expected outcomes eg valid, invalid,
information gained; prioritisation

Techniques: types of testing eg black box, functional, white (or glass) box, validation,
verification, creation of test cases, reuse of test cases

Versioning: alpha testing in closed test; beta test in open environment; version cycles; bug
fixing

Be able to implement test plans

Reporting: procedures eg manage reporting process, bug collection protocol, bug response
and fix protocol

Tools: testing tools eg Bugzilla
Fault identification: procedures eg prioritisation, categorisation, response

Monitoring: procedures eg adjusting timelines, time management, allocation of resources,
feedback to customer, managing adherence

Be able to evaluate test plans

Evaluation: of features eg functionality, accuracy, effectiveness, alterations to tests carried
out, timeliness; of possible improvements eg program specification and design, self-reflection
on product, aspects of test management; of maintainability eg usefulness to self, usefulness
to others, usefulness for customers
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UNIT 21: SOFTWARE APPLICATIONS TESTING

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand the principles of
software application testing

1.1 evaluate testing techniques applicable to the testing
opportunity

1.2 compare the relative benefits of different testing
methodologies

1.3 justify a proposed testing methodology

LO2

Be able to design test strategies

2.1 design a test strategy for a given testing opportunity
2.2 design a test plan for a given testing opportunity

2.3 justify the test plan proposition and testing strategy

LO3

Be able to implement test plans

3.1 implement a test plan based on a given testing
opportunity

LO4

Be able to evaluate test plans

4.1 critically review the test outcomes

4.2 justify the validity of the test and identify any potential
issues.
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UNIT 21: SOFTWARE APPLICATIONS TESTING

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5
Unit 6: Software Design and | Unit 18: Procedural Unit 35: Web Applications
Development Programming Development
Unit 14: Event Driven Unit 19: Object Oriented Unit 39: Computer Games
Programming Programming Design Development
Unit 15: Object Oriented Unit 20: Event Driven Unit 40: Distributed Software
Programming Programming Solutions Applications
Unit 16: Procedural Unit 22: Office Solutions Unit 41: Programming in Java
Programming Development
Unit 23: Mathematics for Unit 42: Programming in .NET
Software Development

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Software Development

e [T/Technology Solution Testing.

Essential requirements

Learners must have access to facilities, which allow them the opportunity to fully evidence all of
the criteria of the unit. If this cannot be guaranteed then centres should not attempt to deliver
this unit.

Employer engagement and vocational contexts

Working with a local programming-based organisation or using internet-based open source
projects would enhance the learners’ experience and offer a relevant vocational context.
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| UNIT 22: OFFICE SOLUTIONS DEVELOPMENT |

Unit 22: Office Solutions Development

Unit code: R/601/1971
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To equip learners with the knowledge and skills needed to develop application solutions that can
be used to automate business processes.

Unit abstract

Within an organisation, a range of business processes are functional at operational, tactical and
strategic levels within the business structure. Some business processes are quite simplistic,
especially at the operational level where routine, non-complex decisions and tasks are
undertaken. However as you advance through the levels of an organisation, the strategic levels,
more complex business processes and decision making is required that may need support from
more automated, on-demand information systems and solutions.

Providing office solutions to support a range of business functions and decision making can range
from the implementation of a simple rule or macro, through to the design of a more complex
piece of code or program to support different end users.

This unit is designed to build upon existing skills and knowledge previously gained from using
different types of application and design software. Learners will be expected to demonstrate
more advanced skills in terms of data manipulation, configuration, application and
implementation of software packages to enhance a given business processes or processes.

On completion of this unit the learner should be able to use design application software at an
advanced level of proficiency. Learners will engage with a range of software, and select the most
appropriate application(s) to offer feasible and working business solutions.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand how application software can support business processes
2  Be able to design and implement office solutions

3 Be able to demonstrate that business processes have been enhanced/improved.
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| UNIT 22: OFFICE SOLUTIONS DEVELOPMENT

Unit content

Understand how application software can support business processes

Applications software: types eg spreadsheets, database, presentation, graphics, desk-top
publishing, word processing

BuUSIiness processes. management eg supporting decision making, problem solving;
operational eg sales, purchasing, marketing; support eg accounting, technical

Supporting processes: improving the efficiency of a business process eg forecasting, decision
making, predictive reasoning; automating processes eg print runs, salary slips

Supporting the user: user requirements eg accessibility, usability, clarity, help

Be able to design and implement office solutions

Solutions: supporting a business process eg end user requirements, systems requirement,
application to automate procedures, designing a tool, program or package that can perform a
specific task to support problem-solving or decision-making at an advanced level, creating an
e-Commerce function for a website to support a specific business process, designing a
program for a specific end user that will support another application or process

Design: considerations eg addressing the user or system requirement; user-friendly and
functional interface; consideration of user engagement and interaction with the designed
solution; customization of the solution to satisfy the user and system requirements

Advanced tools and technigues: tools eg analysing data with interactive PivotTables and
PivotCharts, linking Excel spreadsheets with Sharepoint, team collaboration and document
management with Windows SharePoint; techniques eg creating decision-making macros,
programming Access objects, building intuitive user interfaces with VBA, building ASP.net
web applications

Testing: functionality: eg checking against requirements, error handling, documentation

Be able to demonstrate that business processes have been enhanced/improved

User engagement. engagement through eg meetings, questionnaires, interviews

Enhanced/improved: comparisons eg more efficient, faster results, more user friendly,
improved compatibility with other systems and processes, improved management
information
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UNIT 22: OFFICE SOLUTIONS DEVELOPMENT

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand how application
software can support business
Processes

1.1

1.2

discuss ways in which applications software can support
business processes

justify the use of different application software to
support a given user requirement or business process

1.3 discuss the importance of addressing both user and
business requirements

LO2 2.1 design a solution to address a business or user need
Be able to design and implement | 2.2 use advanced tools and technigues to implement a
office solutions solution

2.3 test a solution against expected results
LO3 3.1 discuss ways in which end user engagement has taken
Be able to demonstrate that dlece
business processes have been 3.2 provide evidence that business processes have been
enhanced/improved enhanced/improved

3.3 evaluate possible further improvements that could be

made to enhance the system.
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UNIT 22: OFFICE SOLUTIONS DEVELOPMENT

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3

Level 4

Level 5

Unit 6: Software Design and
Development

Unit 18: Procedural
Programming

Unit 35: Web Applications
Development

Unit 14: Event Driven
Programming

Unit 19: Object Oriented
Programming

Unit 39: Computer Games
Design Development

Unit 15: Object Oriented
Programming

Unit 20: Event Driven
Programming Solutions

Unit 40: Distributed Software
Applications

Unit 16: Procedural
Programming

Unit 21: Software Applications
Testing

Unit 41: Programming in Java

Unit 23: Mathematics for
Software Development

Unit 42: Programming in .NET

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms

Professionals, particularly the areas of competence of:

e [T Application Management/Support.

Essential requirements

Learners must have access to a range of applications and design software. In addition, examples
of real-life business process scenarios would also provide further guidance and support in terms

of their own solutions.
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UNIT 22: OFFICE SOLUTIONS DEVELOPMENT

Resources

Books
Heathcote P — Successful ICT Projects in Excel (Payne Gallway, 2002) ISBN-10: 1903112710

Jellen B - Brilliant Microsoft Excel 2007 VBA and Macros (Brilliant Excel Solutions) (Prentice Hall,
2007) ISBN-10: 0273714058

Jellen B — Excel VBA and Macros with MrExcel (Video Training) (Livelessons) (QUE, 2009)
ISBN-10: 0789739380

Rendell I, Mott J — Advanced Spreadsheet Projects in Excel (Hodder, 2008) ISBN 0340929243
Websites
http://spreadsheets.about.com/od/advancedexcel/Advanced_Topics_in_Excel_Spreadsheets.htm

www.ehow.com/topic_2573_advanced-excel-tutorial.html

Employer engagement and vocational contexts

To further enrich the content of this unit and to provide more of a vocational context it would be
beneficial to bring in speakers from a range of organisations to discuss business processes and
the applications that support these.
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UNIT 23: MATHEMATICS FOR SOFTWARE DEVELOPMENT

Unit 23: Mathematics for Software
Development

Unit code: D/601/0466
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To provide learners with an understanding of the underlying mathematical concepts that support
the diverse fields supported by software engineers.

Unit abstract

This unit is an introduction to some of the mathematical concepts and technigues that will be
required by software engineers. To develop the mathematical skills necessary for software
engineering learners must gain a range of mathematical skills, which are often applied in the
creation of coded solutions to everyday problems.

The unit will allow the learner to appreciate and prepare for the more advanced concepts of
mathematics required in relation to software engineering.

Learners taking this unit will explore areas of mathematics that are used to support programming.
It will cover conditional statements, graphics and gaming (geometry and vectors), relationships in
databases, the calling of methods (or procedures), matrices in the handling of arrays, large
datasets and mapping, statistics, calculus and set theory.

Learning outcomes

On successful completion of this unit a learner will:

1 Understand core mathematical skills for software engineers
2 Understand the application of algebraic concepts

3 Beable to apply the fundamentals of formal methods
4

Be able to apply statistical technigues to analyse data.
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| UNIT 23: MATHEMATICS FOR SOFTWARE DEVELOPMENT

Unit content

Understand core mathematical skills for software engineers

Algebra: basic notation and rules of algebra; multiplication and factorisation of algebraic
expressions involving brackets, algebraic equations and simultaneous linear equations,
guadratic equations involving real roots

Geometry. types and properties of triangles, Pythagoras’ Theorem, geometric properties of a
circle; trigonometry: eg sine, cosine and tangent functions, angular measure

Vectors: representation of a vector by a straight line, equal and parallel vectors, magnitude of
a vector, vector addition and subtraction, scalar multiplication, linear transformations,
rotations, reflections, translations, inverse transformations, axioms of a vector space

Understand the application of algebraic concepts

Relations: domain, range, Cartesian product, universal relation, empty relation, inverse
relation, reflexive, symmetric and transitive properties, equivalence relations

Matrices: addition and subtraction, scalar multiplication, matrix multiplication, properties of
addition and multiplication of matrices, transpose of a matrix, determinant, identify matrix,
inverse of a matrix, condition for a matrix to be singular, solution of simultaneous linear
equations

Application in programming. use of variables and operators, using mathematics based
commands, arrays, conditional statements, pseudo code, demonstration code

Be able to apply the fundamentals of formal methods

Sets: definitions of set and element, representation of sets using Venn diagrams, universal
and empty sets, finite and infinite sets, N, Z and R, operations on sets, subsets, notation,
predicates; laws of set theory; idempotent, associative, commutative, distributive, identity,
involution, complement, De Morgan’s laws

Propositional calculus: simple and compound propositions, conjunction, disjunction,
negation, implication and bi-implication, truth tables, validity, principle of mathematical
induction, logical argument and deductive proof

Boolean laws of propositional calculus: idempotent, associative, commutative, distributive,
identity, involution, complement, De Morgan’s Laws

Be able to apply statistical techniques to analyse data

Techniques: frequency distribution, mean, median, variance, deviation, correlation
probability, factorial notation, permutations and combinations, laws of probability, conditional
probability, Bayesian Networks
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UNIT 23: MATHEMATICS FOR SOFTWARE DEVELOPMENT

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand core mathematical

1.1 design a programming solution to a given algebraic
problem

skills for software engineers 1.2 design a programming solution to a given geometric
problem
1.3 implement code that presents a range of vectors
LO2 2.1 explain how relations link to technologies used in

Understand the application of

programming

algebraic concepts 2.2 design a programming solution to solve a given matrix
manipulation

LO3 3.1 discuss the application of set theory in computing

Be able to apply the 3.2 design a programming solution to a given propositional

fundamentals of formal methods calculus problem

LO4 4.1 design a programming solution to solve a given

Be able to apply statistical
technigues to analyse data

statistical analysis technique.
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UNIT 23: MATHEMATICS FOR SOFTWARE DEVELOPMENT

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5

Unit 6: Software Design and | Unit 18: Procedural Unit 35: Web Applications
Development Programming Development

Unit 14: Event Driven Unit 19: Object Oriented Unit 39: Computer Games
Programming Programming Design Development

Unit 15: Object Oriented Unit 20: Event Driven Unit 40: Distributed Software
Programming Programming Solutions Applications

Unit 16: Procedural Unit 21: Software Applications | Unit 41: Programming in Java
Programming Testing

Unit 26: Mathematics for IT Unit 22: Office Solutions Unit 42: Programming in .NET
Practitioners Development

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e Software Development.

Essential requirements

The programming environment(s) selected must be based on systems already used by the
learners so that they are familiar with the systems and commands used.

Learners must have access to facilities, which allow them the opportunity to fully evidence all of
the criteria of the unit. If this cannot be guaranteed then centres should not attempt to deliver
this unit.

It is important that learners understand the mathematical concept as well as its relationship to
software development.

The centre delivering the unit must present suitable geometric, algebraic, matrix, calculus and
statistics problems. Problems must support the learning outcomes. Some of these problems may
be used as assessment in other programming units, where the problem presented to learners
explores a more complex scenario, drawing on the relevant skills.

Evidence for learning outcomes must be achieved through well-planned coursework,
assignments and projects.
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UNIT 23: MATHEMATICS FOR SOFTWARE DEVELOPMENT

Resources

Books

Press W et al - Numerical Recipes 3rd Edition: The Art of Scientific Computing (Cambridge
University Press, 2007) ISBN-10: 0521880688

Press W et al — Numerical Recipes Source Code CD-ROM 3rd Edition: The Art of Scientific
Computing (Cambridge University Press, 2007) ISBN-10: 0521706858

Golub G, Van Loan C - Matrix Computations (Johns Hopkins Studies in the Mathematical Sciences)
(John Hopkins University Press, 1996) ISBN-10: 0801854148

Haggarty R — Discrete Mathematics for Computing (Addison Wesley, 2001) ISBN-10: 0201730472

Schwartz IT et al — Set Theory for Computing: From Decision Procedures to Declarative
Programming with Sets (Monographs in Computer Science) (Springer 2001) ISBN-10: 0387951970

Rothenberg R — Basic Computing for Calculus (McGraw Hill, 1985) ISBN-10: 007054011X
Websites

www.mathsandcomputing.com/

Employer engagement and vocational contexts

In supporting the outcomes from other units, this unit can be used to support the creation of a
software application in a vocational context where part of the application may use one (or more)
of the mathematical outputs from this unit.
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UNIT 24: NETWORKING TECHNOLOGIES

Unit 24: Networking Technologies

Unit code: M/601/0472
QCF Level 4: BTEC Higher National
Credit value: 15

Aim

To enable learners to understand computer networking concepts, how they work, how they
operate and the protocols, standards and the models associated with networking technology.

Unit abstract

Understanding of the underlying principles of networking is of vital importance to all IT
professionals in an environment that is increasingly complex and under continuous development.

The aim of this unit is to provide a background to the basic components of networked systems
from which all networking operations derive. It also includes the evaluation of networks and
network applications.

Learners taking this unit will explore a range of hardware and technologies, culminating in the
design and deployment of a networked system. Working with many technologies, this unit can be
used for mobile systems, local area networks as well as larger scale wider area networked
systems. Supporting a range of units in the Higher National suite this unit underpins the principles
of networks for all and enables learners to work towards their studies in vendor units if
applicable.

Learning outcomes

On successful completion of this unit a learner will:
1 Understand networking principles
Understand networking components

Be able to design networked systems

B~ W N

Be able to implement and support networked systems.
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Unit content

Understand networking principles

Role of networks: purpose, benefits, resource implications, communications, working
practice, commercial opportunity, information sharing, collaboration

System: types, eg peer based, client-server, cloud, cluster, centralised, virtualised

Networking standards: conceptual models eg OSI model, TCP/IP model; standards: eg IEEE
802.x

Topology: logical eg Ethernet, Token Ring; physical eg star, ring, bus, mesh, tree, ring
Communication: bandwidth, throughput

Protocols: relationship to networking standards; purpose of protocols; routed protocols eg
IPv4, IPv6, FTP, HTTP, SMTP, POP3, SSL; management of protocols for addressing; routing
protocols eg RIP, RIPv2, OSPF, OSPFv3, BGP

Understand networking components

Hardware components: workstation eg mobile, fixed, handheld, console; servers; switches,
routers; cabling; hubs; repeaters; bridges; wireless devices; mobile eg 3G, 4G, GPRS

Software components: software eg client software, server software, client operating system,
server operating system

Server: type eg firewall, email, web, file, database, combination, virtualisation, terminal
services server

Server selection: cost, purpose, operating system requirement

Workstation: hardware eg network card, cabling, permissions; system bus; local-system
architecture eg memory, processor, 1/0 devices

Be able to desigh networked systems

Bandwidth: expected average load; anticipated peak load; local internet availability; cost
constraints

Users: quality expectations, concept of system growth
Applications: security requirements, quality of service needs

Communications: suited to devices, suited to users, supportive of lifestyle desires, supportive
of commercial requirements

Scalable: able to support device growth, able to support addition of communication devices,
able to cope with bandwidth use and trend changes, protocol utilisation, addressing

Selection of components: supporting infrastructure needs; supporting connectivity
requirements
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UNIT 24: NETWORKING TECHNOLOGIES

4 Be able to implement and support nhetworked systems

Devices: installation of communication devices, allocation of addresses, local client
configuration, server configuration, server installation

Connectivity: installation of internet work communication medium

Testing: communication; bandwidth

User access: bandwidth, applications, devices

Policy review: bandwidth, resource availability

System monitoring: utilisation, bandwidth needs, monitoring user productivity

Maintenance schedule: backups, upgrades, security, auditing

@ ®
BH029107 — Edexcel BTEC Levels 4 and 5 Higher Nationals specification in Computing and Systems Development — 1 37
Issue 2 —July 2011 © Edexcel Limited 2011



UNIT 24: NETWORKING TECHNOLOGIES

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand networking principles

1.1

1.2

1.3

discuss the benefits and constraints of different
networking systems types and topologies

evaluate the impact of current network technology,
communication and standards

discuss how protocols enable the effective utilisation of
different networking systems

LO2 2.1 discuss the role of software and hardware components

Understand networking 2.2 discuss server types and selection requirement

ST PETEIED 2.3 discuss the inter-dependence of workstation hardware
with network components

LO3 3.1 design a networked system to meet a given specification

Be able to design networked
systems

3.2

evaluate the design and analyse user feedback

LO4

Be able to implement and
support networked systems

4.1

4.2
4.3

4.4

4.5

implement a networked system based on a prepared
design

test the network system to meet user requirements

document and analyse test results against expected
results

recommend potential enhancements for the networked
systems

design a maintenance schedule to support the
networked system.
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UNIT 24: NETWORKING TECHNOLOGIES

Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5
Unit 5: Managing Networks Unit 2: Computer Systems Unit 36: Internet Server
Management
Unit 9: Computer Networks | Unit 25: Routing Concepts Unit 43: Networking
Infrastructure
Unit 10: Communication Unit 26: Design a Small or Unit 44: Local Area
Technologies Home Office Network Networking Technologies
Unit 32: Networked Systems | Unit 27: Network Operating Unit 45: Wide Area
Security Systems Networking Technologies
Unit 28: IT Support for End Unit 46: Network Security
Users

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e [T/Technology Infrastructure Design and Planning
e Systems Development
e [T/Technology Service Operations and Event Management

e [T/Technology Management and Support.

Essential requirements

Learners must have access to a live or ‘detached’ network environment to create the network
infrastructure and develop their skills; this may be successfully accomplished using virtual
machines.

Evaluation of current systems and solutions, commercial practices, social conditions and the
culture surrounding the system in use is of as much importance as delivering work supporting
potential understanding of the technological systems and the services they offer.

Implementation of the networked system must be tested systematically and based on the
technology used in the design solution. The final system implemented may be on a live system,
but ideally should be tested in a simulated or sand box environment.
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UNIT 24: NETWORKING TECHNOLOGIES

Resources

Books

Burgess M — Principles of Network and System Administration, 2nd Edition (John Wiley and Sons
Ltd, 2003) ISBN 0470868074

Hallberg B — Networking: A Beginner's Guide, 4th Edition (Osborne/McGraw-Hill US, 2005)
ISBN 0072262125

Limoncelli T and Hogan C — The Practice of System and Network Administration (Addison Wesley,
2001) ISBN 0201702711

Lowe D — Networking All-in-One Desk Reference for Dummies, 2nd Edition (Hungry Minds Inc US,
2005) ISBN 0764599399

More M, Southwick P, Pritsky T and Riggs C — Telecommunications: A Beginner's Guide (McGraw-
Hill Education, 2001) ISBN 0072193565

Olifer N and Olifer V — Computer Networks: Principles, Technologies and Protocols for Network
Design (John Wiley and Sons Ltd, 2005) ISBN 0470869828

Schiller J — Mobile Communications, 2nd Edition (Addison Wesley, 2003) ISBN 0321123816

Subramanian M — Network Management: An Introduction to Principles and Practice (Addison
Wesley, 2000) ISBN 0201357429

Websites
WWW.CISCO.com
www.howstuffworks.com
www.webopedia.com

www.wikipedia.org

Employer engagement and vocational contexts

Working with a live system will present many risks, that the centre, employer and learner must be
aware of using a current vocational context to deploy an additional or alternate solution will
enhance the learners experience and enable understanding of wider technical application.
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UNIT 25: ROUTING CONCEPTS |

Unit 25: Routing Concepts

Unit code: Y/601/1423
QCF Level 4: BTEC Higher National

Credit value: 15

Aim

To provide learners with an understanding of the complexities of routing and routed networks,
which includes the management of reliable communication across a distributed LAN or WAN
infrastructure.

Unit abstract

Networks such as the internet have become a part of everyday life with many commercial,
educational and governmental organisations having ownership or access to a routed network
infrastructure. Where any system has to endure segmentation, for security, traffic management
or distance communication, a routed infrastructure ensures the persistence of communication
and the management of data transfer.

The impact of a routed network across an organisation requires the up-skilling of staff, changes to
the physical environment and changes to commercial procedures. For example connectivity
between departments may take a new routed pathway, and access, security and ownership of
data may change as a result of the addition of routed subnets to the network. Learners will
understand that consideration must be given to not only the physical network but the
organisational culture as well.

Learners will also understand how routing affects network communication and how routers utilise
protocols to ‘learn” about the changing topology in a network infrastructure in order to offer
reliable data transfer.

Learning outcomes

On successful completion of this unit a learner will:

1

B~ W N

Understand the impact of routing technologies
Be able to design complex routed environments

Be able to implement complex routed environments

Be able to troubleshoot and monitor routed environments.
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Unit content

1 Understand the impact of routing technologies

Routing hardware: hardware eg access routers, distribution routers, core switches, layer 3
switches

Routing protocols: protocol eg interior routing protocols, exterior routing, static routing

Protocol management. management eg redistribution between protocols, route maps, route
filters

Device management. management eg password control, access levels, configuration storage,
remote access

Network management. types eg address allocation, interface configuration, load balancing,
mirroring, costing routes, changing metrics, hop-count

Security: requirements eg MD5 hash (Message Digest), update control, access control lists,
directed updates, tunnelling

2 Be able to design complex routed environments

Devices: types eg expected average number of routing devices on system
Bandwidth: types eg expected average load; anticipated peak load; cost constraint
Users: types eg quality expectations, concept of system growth

Applications: types eg allowing, denying ingress/egress

Communications: types eg suited to devices, suited to users, suited to environment

Scalable: types eg able to support network growth, able to support addition of
communication devices, able to cope with bandwidth use and trend change

Security: network access, protocol management

Technology: network design, routing table reduction, protocol management, convergence
time, protocol specific, number of hops, routing table size

3 Be able to implement complex routed environments

Devices: types eg access routers, distribution routers, core switches, layer 3 switches;
installation of routing devices; allocation of networks; routing device configuration

Specialised configuration: eg routing protocol, redistribution, interfaces, network address
allocation, security features

Security: types eg ACL's (Access Control Lists), MD5 authentication, routing device
Connectivity: types eg suitable bandwidth, communication infrastructure, throughput

Testing: systems eg local communication, end-to-end communication; security; bandwidth;
routing table validity

@ ®
1 42 BH029107 — Edexcel BTEC Levels 4 and 5 Higher Nationals specification in Computing and Systems Development

—Issue 2 — July 2011 © Edexcel Limited 2011



UNIT 25: ROUTING CONCEPTS

4 Be able to troubleshoot and monitor routed environments

Infrastructure performance: network monitoring tools, user access, traffic analysis,
bandwidth monitoring, checking configuration, checking rules, show commands, traceroute

Resolve issues: use troubleshooting methodology; make change to resolve issue; prove
resolution
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UNIT 25: ROUTING CONCEPTS

Learning outcomes and assessment criteria

Learning outcomes

On successful completion of
this unit a learner will:

Assessment criteria for pass

The learner can:

LO1

Understand the impact of routing
technologies

1.1
1.2
1.3

evaluate current routing hardware and routing protocols

evaluate device and network management

evaluate current security requirements

LO2

Be able to design complex routed
environments

2.1

2.2

design a routed environment to meet a given
specification.

evaluate design and analyse user feedback

LO3

Be able to implement complex
routed environments

3.1

3.2
33

implement a routed environment from a design
specification

test the routed environment

document and analyse test results

LO4

Be able to troubleshoot and
monitor routed environments

4.1

4.2

monitor and evaluate infrastructure performance
against a given specification

resolve issues to improve performance.
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Guidance

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

The learning outcomes associated with this unit are closely linked with:

Level 3 Level 4 Level 5
Unit 5: Managing Networks Unit 2: Computer Systems Unit 36: Internet Server
Management

Unit 9: Computer Networks | Unit 24: Networking Unit 43: Networking
Technologies Infrastructure

Unit 10: Communication Unit 26: Design a Small or Unit 44: Local Area

Technologies Home Office Network Networking Technologies

Unit 32: Networked Systems | Unit 27: Network Operating Unit 45: Wide Area

Security Systems Networking Technologies
Unit 28: IT Support for End Unit 46: Network Security
Users

This unit has links to the Level 4 and Level 5 National Occupational Standards for IT and Telecoms
Professionals, particularly the areas of competence of:

e [T/Technology Infrastructure Design and Planning

e Systems Development

e [T/ Technology Service Operations and Event Management
e [T/Technology Management and Support

e (Change and Release Management.

Essential requirements

Learners must have access to a live or ‘detached’ network environment to create the network
infrastructure and develop their skills; this may be successfully accomplished using virtual
machines.

Learners must have access to facilities, which allow them the opportunity to fully evidence all the
criteria of the unit. If this cannot be guaranteed then centres should not attempt to deliver this
unit.

Evaluation of current systems and solutions, commercial practices, social conditions and the
culture surrounding the system in use is of as much importance as delivering work supporting
potential understanding of the technological systems and the services they offer.

Learners must have access to a range of suitable routing hardware as it is important to undertake
as many practical activities as possible to reinforce theoretical learning. There are many virtual,
emulated and simulated systems that now support delivery.
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Resources

Books

Macfarlane J — Network Routing Basics: Understanding IP Routing in Cisco Systems (Wiley, 2006)
ISBN-10: 0471772739

Medhi D, Ramasamy K — Network Routing: Algorithms, Protocols, and Architectures (Morgan
Kaufmann, 2007) ISBN-10: 0120885883

Xiao 'V, LiJ, Pan'Y — Security and Routing in Wireless Networks: Wireless Networks and Mobile
Computing v. 3 (Nova Science, 2005) ISBN-10: 159454316X

Websites
www.aplawrence.com/Girish/gentle-routing.htmi
WWW.CISCO.com

WWWw.sangoma.com/support/tutorials/tcp_ip.html

Employer engagement and vocational contexts

Working with a live system will present many risks, that the centre, employer and learner must be
aware of. Using a current vocational context to deploy an additional or alternate solution will
enhance the learners experience and enable understanding of wider technical application.

1 46 BH029107 — Edexcel BTEC