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[bookmark: _Toc487551996]This document presents firstly the ‘BEng (Hons) Electronic Engineering’ and its integral HND, namely ‘HND Electronic Engineering’ and secondly the ‘BEng (Hons) Electrical and Electronic Engineering’ and its integral HND/C, namely ‘HND/C Electrical and Electronic Engineering’.
Employability
Graduates of this programme would be expected to seek employment as electronic engineers in fields such as electronics design, digital electronics, embedded systems and real-time software development. In these roles, they could expect to be employed in several industry sectors including aerospace, automotive, manufacturing, consumer electronics, communications, etc.
Graduates from this programme would expect to be initially employed as graduate engineers and progress to full engineer after 2 years’ experience. Those employed by SME’s are likely to work in smaller teams or perhaps as sole engineers responsible for the design of electronic devices or real-time software developers. Students finding employment with larger companies are most likely to work in teams designing and developing electronics or software for embedded systems. 
Graduates of the BEng (Hons) may progress to postgraduate level within the university or at other establishments. Many graduate students have progressed to Taught Masters / M. Phil. and PhDs within the department whilst some have gone to other universities to continue their studies.
Learning, teaching and assessment strategy.  
A range of learning and teaching strategies will be applied, including:
· lectures
· tutorials
· seminars
· practical sessions (laboratories, workshops)
· individual project work
· group project work (e.g. in modules such as Group Project)

It should be noted that the balance of hours assigned to each activity (e.g. lectures, laboratory) within a module is determined by the nature of the module. For example, some modules require a larger proportion of formal tuition and lecturer contact, whilst others require more student-centred laboratory/ workshop/ computer/ self-study activity.
The team believes that subjects such as Electronics can be very remote from typical uses if taught from a purely theoretical standpoint. The use of practical sessions, however, can make the subject become far more relevant. This approach is central to the teaching and learning strategy of the programme. The development of intellectual skills such as analysis, innovation, critical appraisal and the like will be themes throughout the formal classes and learning process. 
Lectures will be used to explore concepts and theories and develop knowledge for underpinning advanced technical skills. Tutorials will be used to explore research in selected topics in detail using case scenarios and papers and provide an opportunity for students to demonstrate a conceptual understanding of current research and to analyse critically leading-edge technologies. Laboratory workshops and tutorials will be used for solving complex problems using appropriate methodologies, technologies and research materials. 
Technology-enhanced learning is valued by the lecturing team as a benefit to learning and teaching. Course documentation such as module specifications, assessment schedules, timetables, etc. are placed on the Moodle Virtual Learning Environment (VLE) for easy, remote access by students. All lecturers upload to the VLE module lecture notes, further links/reading, assessment specifications, past exam papers, etc. The VLE is also an invaluable aid to two-way communication between lecturers and students via the announcements and e-mail facilities. Some tests and examinations maybe assessed through online multiple-choice tests through Moodle.
Transferable (or study) skills form an integral component with the delivery of the programme. Such skills promote a deeper understanding of the topics studied throughout the BEng and HND/C programmes; they support lifelong learning, and are the transferable skills desired in the employment context. Feedback from local employers indicates that they value highly skills such as report-writing and the ability to work as part of a team. These skills evolve and mature through practice, trial and error, feedback from others and student reflection. Some modules aim to provide students with the underlying study strategies that can accelerate that learning process, the learning and teaching strategies used within all the modules will encourage students to develop a reflective, active, positive approach to learning, and to take responsibility for their own learning. 
Additional examples of learning support which exceed normal support during module delivery are:
· Additional contact hours to support students at Levels 4 and 5.
· Study Skills support is offered centrally by Student Services, e.g. for report writing, self-study techniques.
· Project tutorial support from overall supervision team, e.g. for technical support, project planning.
· Mathematics support sessions are run by the University as a “drop-in” session.
· Students receive regular oral and written feedback on an ongoing basis. The School of Computing holds a Feedback week twice a year.

In order to promote a team approach to teaching and learning, and to give more support to individual lecturers, the University has procedures for internal verification, peer observation and staff mentoring.
The form of assessment chosen for each module not only reflects the achievement of the learning outcomes for that module, but normally reflects the vocational, applied nature of the programmes. Certain PLOs require a specific assessment, and these have been taken into consideration. Assessed coursework can take many forms, for example, practical work, computer design work, group activity, research-and-report, project. Group based assignments and presentations may also be used within modules.
While group work is an essential element of study and employment roles, occasionally group work results in an imbalance of student team member effort and/or conflict between team members. To resolve these problems, lecturers employ a range of strategies. For example, normally the teams are encouraged to resolve any problems themselves through peer negotiation. Where this is not appropriate, the lecturer may split the team and reassign the team members. Typically, for group work assignments the group is asked to identify the contributions of each team member and a weighting is applied to the marks. (Sometimes it is possible for the lecturer to identify individual’s contributions, e.g. where blogs and wikis are used). 
Traditional formal time-constrained assessment is by means of tests and examinations, normally of two-hour duration. Examinations are a traditional method of verifying that the work produced is the students’ own work. To help authenticate student coursework, some modules require that the student and lecturer negotiate the topic for assessment on an individual basis, allowing the lecturer to monitor progress. Some modules where the assessment is research-based require students to present the results of their research to the lecturer and peers, followed by a question and answer session. 
Similarly, many of the more ‘practical’ modules require a final demonstration of the product created, during which, the lecturer may question the student regarding design decisions made. Such assessment strategies are in accord with the learning and teaching strategies employed by the team, that is, where the aim is to generate work that is mainly student-driven, individual, reflective and vocationally-orientated.
Student consultation
The documentation has been presented at several stages during its development at staff student meetings. Students did not provide any negative feedback during those discussions.
Extra costs to be borne by the student
There are no additional costs to be borne by the students.
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Module Details, usage of shared modules, module status (CR = Core / CM = Compulsory / O = Optional)



	HNC Electrical & Electronic Engineering
	HND Electrical & Electronic Engineering
	HND Electrical Engineering
	BEng Electrical & Electronic Engineering
	BEng Electronic Engineering
	Shared with other programmes not included in this document

YES/NO

	Module 
Code 
	Module Title
	New or Existing
	Credits
	Level
	Assessment summary
	
	
	
	
	
	

	ACCA4016
	Academic and Employability Skills
	N
	20
	4
	Component 1 – 50%
Coursework: Report (2500 words) 

Component 2 – 50%
Practical In-Class (2hrs)
	CM
	CM
	CM
	CM
	CM
	YES

	ACCB4001
	Computer Architecture & Networks
	E
	20
	4
	Component 1 – 50%
Written Exam 2 hours 

Component 2 – 50%
Practical (2500 words equivalent) 

	CM
	CM
	CM
	CM
	CM
	YES

	ACCA4017
	Software Development
	N
	20
	4
	Component 1 – 70%
Coursework: Essay (2800 words) 

Component 2 – 30%
Practical: In class (2 hours.) 

	CM
	CM
	CM
	CM
	CM
	YES

	ACDA4003
	Mathematics
	N
	20
	4
	Component 1 – 50%
Coursework: Report (2000 words) 

Component 2 – 50%
Practical: In class (2 hours.) 
(2000-words)
 
	CM
	CM
	CM
	CM
	CM
	YES

	ACDB4002
	Electrical and Electronic Principles 
	E
	20
	4
	Component 1 – 50%
Written Exam 2 hours 

Component 2 – 50%
Coursework: Essay (2500 words) 
	CM
	CM
	CM
	CM
	CM
	NO

	ACDA4004
	Micros Peripherals and Interfaces
	N
	20
	4
	Component 1 – 50%
Written Exam 2 hours 

Component 2 – 50%
Coursework: Essay (2500 words) 
	CM
	CM
	CM
	CM
	CM
	NO

	ACDA5000
	Communications and Protocols
	N
	20
	5
	Component 1 – 50%
Coursework: Essay (2000 words)

Component 2 – 50%
Written Exam 2 hours
	
	CM
	CM
	CM
	CM
	NO

	ACDA5001
	Electrical Engineering
	N
	20
	5
	Component 1 – 50%
Coursework: Essay (2000 words)

Component 2 – 50%
Written Exam 2 hours
	
	CM
	
	CM
	
	NO

	ACDA5002
	Electronics I
	N
	20
	5
	Component 1 – 60%
Coursework: Assignment (2000 words)

Component 2 – 40%
Practical: Timed Lab Exercise  (2 hours) 
	
	CM
	CM
	CM
	CM
	NO

	ACDA5003
	Enterprise & Innovation Group Project
	N
	20
	5
	Component 1 – 20%
Practical: Interim Presentation (10 mins)

Component 2 – 40%
Coursework: Report (1500 words)

Component 2 – 40%
Practical: Final Presentation (15 mins)
	
	CM
	CM
	CM
	CM
	YES

	ACDA5004
	Project Management & Research Methods
	N
	20
	5
	Component 1 – 50%
Coursework: essay (2000 words)

Component 2 – 50%
Coursework: Research Proposal (2500 words)
	
	CM
	CM
	CM 
	CM 
	YES

	ACDA5005
	Smart and Connected Devices I
	N
	20
	5
	Component 1 – 50%
Coursework: Simulation & Report (2500 words)

Component 1 – 50%
Coursework: Web based IoT Application and Report (2500 words)
	
	
	CM
	
	CM
	YES

	ACDA5006
	Transducers and Signal Conditioning
	N
	20
	5
	Component 1 – 50%
Coursework: Report (2500 words)

Component 2 – 50%
Written Exam 2 hours
	
	CM

	CM

	CM
	CM
	NO

	ACDA6000
	Applied Programmable Logic Controllers
	N
	20
	6
	Component 1 – 100%
Coursework: Report (5000 words)

	
	
	
	CM
	CM
	NO

	ACDA6001
	Electronics II
	N
	20
	6
	Component 1 – 50%
Coursework: Assignment Report (2500 words)

Component 2 – 50%
Written Exam 2 hours
	
	
	
	CM
	CM
	NO

	[bookmark: _Hlk503812816]ACDA6002
	Electronic Systems Design
	N
	20
	6
	Component 1 – 50%
Coursework: report (2500 words)

Component 2 – 50%
Coursework: report (2500 words)
	
	
	
	CM
	CM
	NO

	ACDA6003
	Major Project
	N
	40
	6
	Component 1 – 5%
Practical: Presentation and Q&A (10mins & 10mins)
Component 2 – 75%
Coursework: Dissertation (9000 words)
Component 3 – 15%
Practical: Presentation and Q&A (15mins & 10mins)
Component 4 – 5%
Practical: Exhibition Board (NA)

	
	
	
	CM
	CM
	YES

	ACDA6004
	Power Electronics and Drives
	N
	20
	6
	Component 1 – 50%
Coursework: Essay (3000 words)

Component 2 – 50%
Written Exam 2 hours
	
	
	
	CM
	
	NO

	ACDA6005
	Smart and Connected Devices II
	N
	20
	6
	Component 1 – 100%
Coursework: Report (5000 words)

	
	
	
	
	CM
	YES


Table 2.1: Portfolio Programme Summary Table

The Major Project module deviates from the standard assessment recommendations given in the quality handbook due to its special role within the programme. This module has been developed and perfected over many years and it was found that without several levels of intermediate assessment than students tended to fall behind on this module. The inclusion of the exhibition board was included to boost the employability skills of graduates which is presented to invited employers at the annual graduation show.
2.2.1 [bookmark: _Toc515449935]Programme Overview (Electronic Engineering Pathway)
The three main themes running through the proposed programme are:
· Electronics
· Communications Systems and Connected Devices
· Embedded Computer Systems

The Electronics theme is addressed through several modules. At level 4 ‘Electrical and Electronic Principles’ covers the core principles of electronics. The practical implementation of these concepts is realised via the ‘Enterprise & Innovation Group Project’ at level 5 along with additional knowledge in ‘Electronics I’.  ‘Electronics II’ and ‘Electronic System Design’ continues the theme at Level 6.

The Communications Systems and Connected Devices theme includes ‘Computer Architecture & Networks’ and ‘Microprocessors, Peripherals & Interfaces’ at Level 4. This theme is further developed at level 5 with ‘Communications and Protocols’ and ‘Smart and Connected Devices I’. Finally, at level 6 they will study ‘Smart & Connected Devices II’.

The Embedded Computer Systems theme includes ‘Software Development’, ‘Computer Architecture & Networks’ and ‘Microprocessors, Peripherals & Interfaces’ at level 4. 
At level 5 it is also addressed in ‘Communications and Protocols’ and ‘Smart and Connected Devices I’. Finally, at level 6 ‘Applied Programmable Logic Controllers’, ‘Electronic System Design’ and ‘Smart & Connected Devices II’

Several underpinning modules are also included in the scheme. Given the importance of mathematics in the programme and the reliance on good mathematical skills in most modules, a Mathematics module is provided at level 4. 

Academic and Employability Skills are required by all students in an academic environment and are therefore taught at Level 4. Project Management & Research Methods is taught at level 5 covering the commercial and ethical aspects of engineering and product development.

2.3.1 [bookmark: _Toc515449936]Programme Structure (Electronic Engineering Pathway)
The programme structure is shown in table 2.3.1a

	[bookmark: _Hlk484337306][bookmark: _Hlk496561033]Module Code
	Module title
	Credit value
	Semester 1, 2 or Both

	Level 4
	
	
	

	ACCA4016
	Academic and Employability Skills
	20
	1

	ACCB4001
	Computer Architecture & Networks
	20
	2

	ACCA4017
	Software Development
	20
	1,2

	ACDA4003
	Mathematics
	20
	1,2

	ACDB4002
	Electrical and Electronic Principles 
	20
	1,2

	ACDA4004
	Microcontrollers
	20
	1,2

	Level 5
	
	
	

	ACDA5000
	Communications and Protocols
	20
	1,2

	ACDA5002
	Electronics I
	20
	1,2

	ACDA5003
	Enterprise & Innovation Group Project
	20
	1,2

	ACDA5004
	Project Management & Research Methods
	20
	1,2

	ACDA5005
	Smart and Connected Devices 
	20
	1,2

	ACDA5006
	Transducers and Signal Conditioning
	20
	1,2

	Level 6
	
	
	

	ACDA6000
	Applied Programmable Logic Controllers
	20
	1,2

	ACDA6001
	Electronics II
	20
	1,2

	ACDA6002
	Electronic Systems Design 
	20
	1,2

	ACDA6003
	Major Project
	40
	1,2

	ACDA6005
	Smart and Connected Devices II 
	20
	1,2


Table 2.3.1a: Programme Structure for the Electronic Engineering Pathway

The part time programme would be studied on a day release basis and typically it would be scheduled as in table 2.3.1b. The Major Project will be started in the 3rd year of study in semester 2 and will extend through the summer period of semester 3, the project will then continue in semester 1 and 2 of the 4th year. The Major Project would also typically be a work-based project and would need to have significant employer input otherwise students may need to study for a fifth year where they could concentrate on the Project only. This decision would be made at the start of the 4th year after assessing progress on the early stages of the project over semester 2 and 3 of the 3rd year. Students that may not have significant employer support for the project would expect to undertake a University based project in the same way as full-time students.

	Module Code
	Module title
	Credit value
	Semester 1, 2  or 3 

	Year 1, Level 4
	
	
	

	ACCA4016
	Academic and Employability Skills
	20
	1

	ACCB4001
	Computer Architecture & Networks
	20
	2

	ACCA4017
	Software Development
	20
	1,2

	ACDB4002
	Electrical and Electronic Principles 
	20
	1,2

	Year 2, Level 4 & 5
	
	
	

	ACDA4003
	Mathematics
	20
	1,2

	ACDA4004
	Microcontrollers
	20
	1,2

	ACDA5000
	Communications and Protocols
	20
	1,2

	ACDA5004
	Project Management & Research Methods
	20
	1,2

	Year 3, Level 5
	
	
	

	ACDA5002
	Electronics I
	20
	1,2

	ACDA5003
	Enterprise & Innovation Group Project
	20
	1,2

	ACDA5005
	Smart and Connected Devices 
	20
	1,2

	ACDA5006
	Transducers and Signal Conditioning
	20
	1,2

	ACDA6003
	Major Project (part A)
	20
	2,3

	Year 4, Level 6
	
	
	

	ACDA6000
	Applied Programmable Logic Controllers
	20
	1,2

	ACDA6001
	Electronics II
	20
	1,2

	ACDA6002
	Electronic Systems Design 
	20
	1,2

	ACDA6003
	Major Project (part B)
	20
	1,2

	ACDA6005
	Smart and Connected Devices II 
	20
	1,2


Table 2.3.1b: Electronic Engineering Pathway Part Time
[bookmark: _Toc515449937]

2.4.1 Programme Aims (Electronic Engineering Pathway)
In accordance with the mission of the University, the programme aims to provide a full, satisfying and appropriate vocational experience which will develop the student’s ability to understand concepts, apply academic rigor and appraise critically the issues involved in the study of computer systems and electronic devices, and stimulate creativity in the design and development of workable designs.
[bookmark: page31]The programme has the following general educational and specific aims:

General Educational Aims:

a. To stimulate and enhance a graduate’s enquiring, analytical, innovative and creative approach, thereby encouraging initiative, independent judgement and critical self-judgement. 
b. To develop an ability to generate and communicate original concepts that extend the knowledge acquired in the taught sections of the programmes.
c. To prepare the graduate, through the acquisition of advanced theoretical concepts and practical skills, for employment, research and continuing professional development.
d. To encourage students to manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.
e. To provide a systematic understanding of the commercial and economic context of engineering processes including user requirements, management techniques and quality issues
f. To promote an awareness of legal, professional and ethical issues
g. To develop in students the transferable skills required in the employment context including workshop skills
h. To enable students to work under guidance and as a member of a team
i. To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.
j. To provide an opportunity for students to demonstrate academic rigour appropriate to honours level through the use of analytical and technical skills

Specific Aims:
k. To develop in students a systematic understanding of key aspects of a range of concepts, principles, and technologies associated with electronics, some of which may be at the forefront of the discipline.
l. To develop in students a systematic understanding of key aspects of a range of concepts, principles, and technologies associated with communications and sensor technologies, some of which may be at the forefront of the discipline.
m. To develop in students a systematic understanding of key aspects of a range of principles, theories and concepts associated with computer and microprocessor systems and  software.
n. To develop students understanding of the quantitative methods, mathematical principles and methods related to electronic engineering
o. To promote a critical understanding of key themes in the electronic industry and the applications of this knowledge
p. To provide an opportunity for students to synthesise their knowledge, skills and ideas in the implementation of a suitable and appropriate Project
q. To integrate the appropriate design, technology and commercial aspects to develop an ability to provide innovative, targeted solutions to problems that are environmentally sustainable
r. To enable students to apply analytical methods, modelling and simulation to produce and analyse solutions to problems
s. To develop students ability to use computer software to design solutions and solve problems
t. To enable students to be creative and innovative in the application of the theories, principles, concepts and techniques in the design of electronic and/or software-based prototypes



2.5.1 [bookmark: _Toc515449938]Programme Learning Outcomes (Electronic Engineering Pathway)
The Subject Benchmark Statement for Engineering is aligned to, and should be read in conjunction with, the Engineering Council publication Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence (third edition) (AHEP). The QAA Subject Benchmark Statement states the following:

“Since 2006, the engineering community has agreed that the academic standards expected of engineering graduates are the same as the learning outcomes for graduates of Engineering Council accredited degrees, as set out in the Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence. For this reason, a separate list of standards is not provided in this Benchmark Statement. Instead readers are referred to the Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence. Additional information is provided about how the Accreditation of Higher Education Programmes output standards can be interpreted in the context of academic standards.”

(Subject Benchmark Statement: Engineering, QAA, February 2015, page 5, section 1.3)

This document therefore uses the Engineering Council Publication “Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence (third edition)” as its benchmarking reference as interpreted by the Institution of Engineering and Technology (IET) the professional body responsible for accreditation in this subject category 
(“Guidance on how to meet the Learning Outcome requirements for Accreditation”, IET http://www.theiet.org/academics/accreditation/policy-guidance/, [accessed 14/11/2017]).
The programmes under consideration are being mapped to benchmarks partially for Incorporated Engineer (IEng (HND)) and Partial Chartered Engineer (CEng (BEng)) 
The following characteristics, and distinctiveness between the competence of Chartered and Incorporated Engineers as articulated in AHEP, should be evident in the aims and programme learning outcomes of each programme:
Chartered Engineers are able to demonstrate:
· The theoretical knowledge to solve problems in new technologies and develop new analytical techniques
· Successful application of the knowledge to deliver innovative products and services and/or take technical responsibility for complex engineering systems
· Accountability for project, finance and personnel management and managing trade-offs between technical and socio-economic factors
· Skill sets necessary to develop other technical staff
· Effective interpersonal skills in communicating technical matters.
Incorporated Engineers maintain and manage applications of current and developing technology, and may undertake engineering design, development, manufacture, construction and operation.
Incorporated Engineers are able to demonstrate:
· The theoretical knowledge to solve problems in developed technologies using well proven analytical techniques
· Successful application of their knowledge to deliver engineering projects or services using established technologies and methods
·  Responsibility for project and financial planning and management together with some responsibility for leading and developing other professional staff
· Effective interpersonal skills in communicating technical matters
· Commitment to professional engineering values.
The Programme Learning Outcomes (PLOs) are mapped to the categories specified in the benchmarking documents as follows:
· Science and Mathematics (SM)
· Engineering Analysis (EA)
· Design (D)
· Economic, Legal, Social, Ethical and Environmental Context (ET)
· Engineering Practice (EP)
Tables 2.5.1a, 2.5.1b and 2.5.1c show the Programme Learning Outcomes (PLOs) for the CertHE, DipHE/HND and BEng courses respectively, these are directly mapped to the Subject Benchmark Statements as explained above.
Note on the coding:
The PLOp code has been used for the BEng (Hons) outcomes while the PLOi code has been used for sub degree outcomes. The PLOi outcomes are not a simple subset of the PLOp outcomes they differ in many areas to reflect the IET guidelines. Therefore, PLOi codes cover levels 4 and 5 for IEng type programmes such as HND/DipHE the CertHE is a subset of this. The PLOp codes cover the partial CEng type programmes such as the BEng (Hons) programme from level 4 to 6
	PLO Number
	IET Code
	Area
	Programme Learning Outcomes (PLOs)

	PLOi1
	SM1i
	Science and Mathematics
	Knowledge and understanding of the scientific principles underpinning relevant current technologies, and their evolution

	PLOi2
	SM2i
	Science and Mathematics
	Knowledge and understanding of mathematics and an awareness of statistical methods necessary to support application of key engineering principles

	PLOi3
	EA1i
	Engineering Analysis
	Ability to monitor, interpret and apply the results of analysis and modelling in order to bring about continuous improvement.

	PLOi4
	EA2i
	Engineering Analysis
	Ability  to  apply  quantitative  methods in  order  to  understand  the  performance of systems and components

	PLOi5
	EA3i
	Engineering Analysis
	Ability to use the results of engineering analysis to solve engineering problems and to recommend appropriate action.

	PLOi7
	D1i
	Design
	Be aware of business, customer and user needs, including considerations such as the wider engineering context, public perception and aesthetics.

	PLOi8
	D2i
	Design
	Define the problem, identifying any constraints including environmental and sustainability limitations; ethical, health, safety, security and risk issues; intellectual property; codes of practice and standards.

	PLOi10
	D4i
	Design
	Apply problem-solving skills, technical knowledge and understanding to create or adapt design solutions that are fit for purpose including operation, maintenance, reliability etc.

	PLOi12
	D6i
	Design
	Communicate their work to technical and non-technical audiences

	PLOi13
	ET1p
	Economic, legal, social, ethical and environmental context
	Understanding of the need for a high level of professional and ethical conduct in engineering and a knowledge of professional codes of conduct

	PLOi14
	ET2p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of the commercial, economic and social context of engineering processes

	PLOi16
	ET4p
	Economic, legal, social, ethical and environmental context
	Understanding of the requirement for engineering activities to promote sustainable development,

	PLOi17
	ET5p
	Economic, legal, social, ethical and environmental context
	Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues,

	PLOi18
	ET6p
	Economic, legal, social, ethical and environmental context
	Awareness of risk issues, including health & safety, environmental and commercial risk.

	PLOi19
	EP1i
	Engineering practice
	Knowledge of contexts in which engineering  knowledge  can  be  applied  (e.g.  Operations and management, application and development of technology, etc.)

	PLOi20
	EP2i
	Engineering practice
	Understanding of and  ability  to  use  relevant  materials,  equipment,  tools,  processes, or products

	PLOi21
	EP3i
	Engineering practice
	Knowledge and understanding of workshop and laboratory practice

	PLOi22
	EP4i
	Engineering practice
	Ability to use and apply information from technical literature

	PLOi24
	EP6i
	Engineering practice
	Awareness of quality issues and their application to continuous improvement


Table 2.5.1a: Programme Learning Outcomes (PLOs) for CertHE Electronic Engineering
Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study)

	PLO Number
	IET Code
	Area
	Programme Learning Outcomes (PLOs)

	PLOi1
	SM1i
	Science and Mathematics
	Knowledge and understanding of the scientific principles underpinning relevant current technologies, and their evolution

	PLOi2
	SM2i
	Science and Mathematics
	Knowledge and understanding of mathematics and an awareness of statistical methods necessary to support application of key engineering principles

	PLOi3
	EA1i
	Engineering Analysis
	Ability to monitor, interpret and apply the results of analysis and modelling in order to bring about continuous improvement.

	PLOi4
	EA2i
	Engineering Analysis
	Ability  to  apply  quantitative  methods in  order  to  understand  the  performance of systems and components

	PLOi5
	EA3i
	Engineering Analysis
	Ability to use the results of engineering analysis to solve engineering problems and to recommend appropriate action.

	PLOi6
	EA4i
	Engineering Analysis
	Ability to apply an integrated or systems approach to engineering problems through know-how of the relevant technologies and their application

	PLOi7
	D1i
	Design
	Be aware of business, customer and user needs, including considerations such as the wider engineering context, public perception and aesthetics.

	PLOi8
	D2i
	Design
	Define the problem, identifying any constraints including environmental and sustainability limitations; ethical, health, safety, security and risk issues; intellectual property; codes of practice and standards.

	PLOi9
	D3i
	Design
	Work with information that may be incomplete or uncertain and be aware that this may affect the design

	PLOi10
	D4i
	Design
	Apply problem-solving skills, technical knowledge and understanding to create or adapt design solutions that are fit for purpose including operation, maintenance, reliability etc.

	PLOi11
	D5i
	Design
	Manage the design process, including cost drivers, and evaluate outcomes 

	PLOi12
	D6i
	Design
	Communicate their work to technical and non-technical audiences

	PLOi13
	ET1p
	Economic, legal, social, ethical and environmental context
	Understanding of the need for a high level of professional and ethical conduct in engineering and a knowledge of professional codes of conduct

	PLOi14
	ET2p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of the commercial, economic and social context of engineering processes

	PLOi15
	ET3p
	Economic, legal, social, ethical and environmental context
	Knowledge of management techniques that may be used to achieve engineering objectives

	PLOi16
	ET4p
	Economic, legal, social, ethical and environmental context
	Understanding of the requirement for engineering activities to promote sustainable development

	PLOi17
	ET5p
	Economic, legal, social, ethical and environmental context
	Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues,

	PLOi18
	ET6p
	Economic, legal, social, ethical and environmental context
	Awareness of risk issues, including health & safety, environmental and commercial risk.

	PLOi19
	EP1i
	Engineering practice
	Knowledge of contexts in which engineering  knowledge  can  be  applied  (e.g.  Operations and management, application and development of technology, etc.)

	PLOi20
	EP2i
	Engineering practice
	Understanding of and  ability  to  use  relevant  materials,  equipment,  tools,  processes, or products

	PLOi21
	EP3i
	Engineering practice
	Knowledge and understanding of workshop and laboratory practice

	PLOi22
	EP4i
	Engineering practice
	Ability to use and apply information from technical literature

	PLOi23
	EP5i
	Engineering practice
	Ability to use appropriate codes of practice and industry standards 

	PLOi24
	EP6i
	Engineering practice
	Awareness of quality issues and their application to continuous improvement

	PLOi25
	EP7i
	Engineering practice
	Awareness of team roles and the ability to work as a member of an engineering  team 


Table 2.5.1b: Programme Learning Outcomes (PLOs) for DipHE/HND Electronic Engineering
Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study)

The HND programme will develop a knowledge and understanding of current engineering practice and processes, with less focus on analysis than the BEng. Design will be a significant component, especially in integrating a range of knowledge and understanding to design products, systems and processes to meet defined needs using current technology.
	Aim Number
	IET Code
	Area
	Programme Learning Outcomes (PLOs)

	PLOp1. 
	SM1p
	Science and Mathematics
	Knowledge and understanding of scientific principles and methodology necessary to underpin their education in their engineering discipline, to enable appreciation of its scientific and engineering context, and to support their understanding of relevant historical, current and future developments and technologies.

	PLOp2. 
	SM2p
	Science and Mathematics
	Knowledge and understanding of mathematical and statistical methods necessary to underpin their education in their engineering discipline and to enable them to apply mathematical and statistical methods, tools and notations proficiently in the analysis and solution of engineering problems.

	PLOp3. 
	SM3p
	Science and Mathematics
	Ability to apply and integrate knowledge and understanding of other engineering disciplines to support study of their own engineering discipline.

	PLOp4. 
	EA1p
	Engineering Analysis
	Understanding of engineering principles and the ability to apply them to analyse key engineering processes.

	PLOp5. 
	EA2p
	Engineering Analysis
	Ability to identify, classify and describe the performance of systems and components through the use of analytical methods and modelling techniques.

	PLOp6. 
	EA3p
	Engineering Analysis
	Ability to apply quantitative and computational methods in order to solve engineering problems and to implement appropriate action.

	PLOp7. 
	EA4p
	Engineering Analysis
	Understanding of, and the ability to apply, an integrated or systems approach to solving engineering problems.

	PLOp8. 
	D1p
	Design
	Understand   and   evaluate   business,   customer   and   user   needs,   including considerations such as the wider engineering context, public perception and Aesthetics.

	PLOp9. 
	D2p
	Design
	Investigate and define the problem, identifying any constraints including environmental and sustainability limitations; ethical, health, safety, security and risk issues; intellectual property; codes of practice and standards.

	PLOp10. 
	D3p
	Design
	Work with information that may be incomplete or uncertain and quantify the effect of this on the design.

	PLOp11. 
	D4p
	Design
	Apply advanced problem-solving skills, technical knowledge and understanding, to establish rigorous and creative solutions that are fit for purpose for all aspects of the problem including production, operation, maintenance and disposal.

	PLOp12. 
	D5p
	Design
	Plan and manage the design process, including cost drivers, and evaluate Outcomes.

	PLOp13. 
	D6p
	Design
	Communicate their work to technical and non-technical audiences.

	PLOp14. 
	ET1p
	Economic, legal, social, ethical and environmental context
	Understanding of the need for a high level of professional and ethical conduct in engineering and a knowledge of professional codes of conduct,

	PLOp15. 
	ET2p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of the commercial, economic and social context of engineering processes,

	PLOp16. 
	ET3p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of  management  techniques,  including  project management, that may be used to achieve engineering objectives,

	PLOp17. 
	ET4p
	Economic, legal, social, ethical and environmental context
	Understanding of the requirement for engineering activities to promote sustainable development and ability to apply quantitative techniques where appropriate,

	PLOp18. 
	ET5p
	Economic, legal, social, ethical and environmental context
	Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues,

	PLOp19. 
	ET6p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of risk issues, including health & safety, environmental and commercial risk, and of risk assessment and risk management techniques.

	PLOp20. 
	EP1p
	Engineering practice
	Understanding of contexts in which engineering knowledge can be applied (eg operations and management, application and development of technology, etc)

	PLOp21. 
	EP2p
	Engineering practice
	Knowledge of characteristics of  particular  materials,  equipment,  processes,  or products

	PLOp22. 
	EP3p
	Engineering practice
	Ability to apply relevant practical and laboratory skills

	PLOp23. 
	EP4p
	Engineering practice
	Understanding of the use of technical literature and other information sources

	PLOp24. 
	EP5p
	Engineering practice
	Knowledge of relevant legal and contractual issues

	PLOp25. 
	EP6p
	Engineering practice
	Understanding of appropriate codes of practice and industry standards

	PLOp26. 
	EP7p
	Engineering practice
	Awareness of quality issues and their application to continuous improvement

	PLOp27. 
	EP8p
	Engineering practice
	Ability to work with technical uncertainty

	PLOp28. 
	EP9p
	Engineering practice
	Understanding of, and the ability to work in, different roles within an engineering team.


Table 2.5.1c: Programme Learning Outcomes (PLOs) for BEng(Hons) Electronic Engineering
Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study)

The HND will have outcomes that aim to partially satisfy the requirements for IEng (Note that full IEng requires a degree level academic course) while the BEng(Hons) will have outcomes that aim to satisfy partial CEng.
Tables 2.5.1d, 2.5.1e and 2.5.1f map the PLOs to modules


	Programme Outcomes
	Academic and Employability Skills
	Computer Architecture & Networks
	Software Development
	Mathematics
	Electrical and Electronic Principles
	Microprocessors, Peripherals & Interfaces

	PLOi1 
	
	
	
	
	
	

	PLOi2 
	
	
	
	
	
	

	PLOi3 
	
	
	
	
	
	

	PLOi4 
	
	
	
	
	
	

	PLOi5 
	
	
	
	
	
	

	PLOi6 
	
	
	
	
	
	

	PLOi7 
	
	
	
	
	
	

	PLOi8 
	
	
	
	
	
	

	PLOi9 
	
	
	
	
	
	

	PLOi10 
	
	
	
	
	
	

	PLOi11 
	
	
	
	
	
	

	PLOi12 
	
	
	
	
	
	

	PLOi13 
	
	
	
	
	
	

	PLOi14 
	
	
	
	
	
	

	PLOi15 
	
	
	
	
	
	

	PLOi16 
	
	
	
	
	
	

	PLOi17 
	
	
	
	
	
	

	PLOi18 
	
	
	
	
	
	

	PLOi19 
	
	
	
	
	
	

	PLOi20 
	
	
	
	
	
	

	PLOi21 
	
	
	
	
	
	

	PLOi22 
	
	
	
	
	
	

	PLOi23 
	
	
	
	
	
	

	PLOi24 
	
	
	
	
	
	

	PLOi25 
	
	
	
	
	
	


Table 2.5.1d: Programme Learning Outcomes (PLOs) mapped to modules for CertHE Electronic Engineering 
	Programme Outcomes
	Level 4
	Academic and Employability Skills
	Computer Architecture & Networks
	Software Development
	Mathematics
	Electrical and Electronic Principles
	Microprocessors, Peripherals & Interfaces
	Level 5
	Research Methods & Project Management
	Smart & Connected Devices I
	Enterprise & Innovation Group Project
	Electronics I
	Communications and Protocols
	Transducers & Signal Conditioning

	PLOi1 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi2 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi3 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi4 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi5 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi6 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi7 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi8 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi9 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi10 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi11 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi12 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi13 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi14 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi15 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi16 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi17 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi18 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi19 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi20 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi21 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi22 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi23 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi24 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi25 
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.1e: Programme Learning Outcomes (PLOs) mapped to modules for DipHE/HND Electronic Engineering 
	Programme Outcomes


	Level 4
	Academic and Employability Skills
	Computer Architecture & Networks
	Software Development
	Mathematics
	Electrical and Electronic Principles
	Microprocessors, Peripherals & Interfaces
	Level 5
	Research Methods & Project Management
	Smart & Connected Devices I
	Enterprise & Innovation Group Project
	Electronics I
	Communications and Protocols
	Transducers & Signal Conditioning
	Level 6
	Major Project
	Electronic Systems Design
	Applied Programmable Logic Controllers
	Smart & Connected Devices II
	Electronics II

	PLOp1 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp2 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp3 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp4 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp5 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp6 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp7 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp8 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp9 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp10 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp11 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp12 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp13 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp14 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp15 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp16 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp17 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp18 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp19 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp20 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp21 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp22 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp23 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp24 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp25 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp26 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp27 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp28 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.1f: Programme Learning Outcomes (PLOs) mapped to modules for BEng Electronic Engineering 


2.2.2 [bookmark: _Toc515449939]Programme Overview (Electrical and Electronic Engineering Pathway)
Two main themes running through the proposed programme are:
· Electrical & Electronic Engineering
· Industrial Applications

The Electrical and Electronic Engineering theme is addressed through many modules. At level 4 ‘Electrical and Electronic Principles’ covers the core principles of electronics. The practical implementation of these concepts is realised via the ‘Enterprise & Innovation Group Project’ at level 5 along with additional knowledge in ‘Electronics I’.  ‘Electronics II’, ‘Electrical Engineering’ and ‘Electronic System Design’ continues the theme at Level 6. 

The Industrial Applications theme includes ‘Microcontrollers’ and ‘Computer Architecture & Networks’ at level 4. At level 5 ‘Transducers and Signal Conditioning’, ‘Communications and Protocols’ and ‘Enterprise & Innovation Group Project’. Finally, at level 6 ‘Applied Programmable Logic Controllers’, ‘Electronic Systems Design’ and ‘Power Electronics and Drives’
 
Many underpinning modules are also included in the scheme. Given the importance of mathematics in the programme and the reliance on good mathematical skills in most modules, a Mathematics module is provided at level 4. 

Academic and Employability Skills and Workshop Skills are required by all students in an academic environment and are therefore taught at Level 4. Project Management & Research Methods is taught at level 5 covering the commercial and ethical aspects of engineering and product development.

2.3.2 [bookmark: _Toc515449940]Programme Structure (Electrical and Electronic Engineering Pathway)
The programme structure is shown in table 2.3.2a 

	Module Code
	Module title
	Credit value
	Semester 1,2 or Both

	Level 4
	
	
	

	ACCA4016
	Academic and Employability Skills
	20
	1

	ACCB4001
	Computer Architecture & Networks
	20
	2

	ACCA4017
	Software Development
	20
	1,2

	ACDA4003
	Mathematics
	20
	1,2

	ACDB4002
	Electrical and Electronic Principles 
	20
	1,2

	ACDA4004
	Microcontrollers
	20
	1,2

	Level 5
	
	
	

	ACDA5000
	Communications and Protocols
	20
	1,2

	ACDA5001
	Electrical Engineering 
	20
	1,2

	ACDA5002
	Electronics I
	20
	1,2

	ACDA5003
	Enterprise & Innovation Group Project
	20
	1,2

	ACDA5004
	Project Management & Research Methods
	20
	1,2

	ACDA5006
	Transducers and Signal Conditioning
	20
	1,2

	Level 6
	
	
	

	ACDA6000
	Applied Programmable Logic Controllers
	20
	1,2

	ACDA6001
	Electronics II
	20
	1,2

	ACDA6002
	Electronic Systems Design 
	20
	1,2

	ACDA6003
	Major Project
	40
	1,2

	ACDA6004
	Power Electronics and Drives
	20
	1,2


Table 2.3.2a: Programme Structure for the Electrical & Electronic Engineering Pathway

The part time programme would be studied on a day release basis and typically it would be scheduled as in table 2.3.2b. The Major Project will be started in the 3rd year of study in semester 2 and will extend through the summer period of semester 3, the project will then continue in semester 1 and 2 of the 4th year. The Major Project would also typically be a work-based project and would need to have significant employer input otherwise students may need to study for a fifth year where they could concentrate on the Project only. This decision would be made at the start of the 4th year after assessing progress on the early stages of the project over semester 2 and 3 of the 3rd year. Students that may not have significant employer support for the project would expect to undertake a University based project in the same way as full-time students.

	Module Code
	Module title
	Credit value
	Semester 1, 2   or 3

	Year 1, Level 4
	
	
	

	ACCA4016
	Academic and Employability Skills
	20
	1

	ACCB4001
	Computer Architecture & Networks
	20
	2

	ACCA4017
	Software Development
	20
	1,2

	ACDB4002
	Electrical and Electronic Principles 
	20
	1,2

	Year 2, Level 4 & 5
	
	
	

	ACDA4003
	Mathematics
	20
	1,2

	ACDA4004
	Microcontrollers
	20
	1,2

	ACDA5000
	Communications and Protocols
	20
	1,2

	ACDA5004
	Project Management & Research Methods
	20
	1,2

	Year 3, Level 5
	
	
	

	ACDA5002
	Electronics I
	20
	1,2

	ACDA5003
	Enterprise & Innovation Group Project
	20
	1,2

	ACDA5001
	Electrical Engineering 
	20
	1,2

	ACDA5006
	Transducers and Signal Conditioning
	20
	1,2

	ACDA6003
	Major Project (part A)
	40
	2,3

	Year 4, Level 6
	
	
	

	ACDA6000
	Applied Programmable Logic Controllers
	20
	1,2

	ACDA6001
	Electronics II
	20
	1,2

	ACDA6002
	Electronic Systems Design 
	20
	1,2

	ACDA6003
	Major Project (part B)
	40
	1,2

	ACDA6004
	Power Electronics and Drives
	20
	1,2


Table 2.3.2b: Electrical & Electronic Engineering Pathway Part Time


2.4.2 [bookmark: _Toc512763511][bookmark: _Toc512763558][bookmark: _Toc512763603][bookmark: _Toc512767600][bookmark: _Toc512768255][bookmark: _Toc513741613][bookmark: _Toc513741656][bookmark: _Toc515449941]Programme Aims (Electrical and Electronic Engineering Pathway)
In accordance with the mission of the University, the programme aims to provide a full, satisfying and appropriate vocational experience which will develop the student’s ability to understand concepts, apply academic rigor and appraise critically the issues involved in the study of computer systems and electronic devices, and stimulate creativity in the design and development of workable designs.
The programme has the following general educational and specific aims:

General Educational Aims:

a. To stimulate and enhance a graduate’s enquiring, analytical, innovative and creative approach, thereby encouraging initiative, independent judgement and critical self-judgement. 
b. To develop an ability to generate and communicate original concepts that extend the knowledge acquired in the taught sections of the programmes.
c. To prepare the graduate, through the acquisition of advanced theoretical concepts and practical skills, for employment, research and continuing professional development.
d. To encourage students to manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.
e. To provide a systematic understanding of the commercial and economic context of engineering processes including user requirements, management techniques and quality issues
f. To promote an awareness of legal, professional and ethical issues
g. To develop in students the transferable skills required in the employment context including workshop skills
h. To enable students to work under guidance and as a member of a team
i. To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.
j. To provide an opportunity for students to demonstrate academic rigour appropriate to honours level using analytical and technical skills

Specific Aims:
k. To develop in students a systematic understanding of key aspects of a range of concepts, principles, and technologies associated with electronics, some of which may be at the forefront of the discipline.
l. To develop in students a systematic understanding of key aspects of a range of concepts, principles, and technologies associated with communications and sensor technologies, some of which may be at the forefront of the discipline.
m. To develop in students a systematic understanding of key aspects of a range of principles, theories and concepts associated with computer and microprocessor systems and its software.
n. To develop students understanding of the quantitative methods, mathematical principles and methods related to electronic engineering
o. To promote a critical understanding of key themes in the electronic industry and the applications of this knowledge
p. To provide an opportunity for students to synthesise their knowledge, skills and ideas in the implementation of a suitable and appropriate Project
q. To integrate the appropriate design, technology and commercial aspects to develop an ability to provide innovative, targeted solutions to problems that are environmentally sustainable
r. To enable students to apply analytical methods, modelling and simulation to produce and analyse solutions to problems
s. To develop students ability to use computer software to design solutions and solve problems
t. To enable students to be creative and innovative in the application of the theories principles, concepts and techniques in the design of electronic and/or software-based prototypes

2.5.2 [bookmark: _Toc515449942]Programme Learning Outcomes (Electrical and Electronic Engineering Pathway)
The Subject Benchmark Statement for Engineering is aligned to, and should be read in conjunction with, the Engineering Council publication Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence (third edition) (AHEP). The QAA Subject Benchmark Statement states the following:

“Since 2006, the engineering community has agreed that the academic standards expected of engineering graduates are the same as the learning outcomes for graduates of Engineering Council accredited degrees, as set out in the Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence. For this reason, a separate list of standards is not provided in this Benchmark Statement. Instead readers are referred to the Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence. Additional information is provided about how the Accreditation of Higher Education Programmes output standards can be interpreted in the context of academic standards.”

(Subject Benchmark Statement: Engineering, QAA, February 2015, page 5, section 1.3)

This document therefore uses the Engineering Council Publication “Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence (third edition)” as its benchmarking reference as interpreted by the Institution of Engineering and Technology (IET) the professional body responsible for accreditation in this subject category 
(“Guidance on how to meet the Learning Outcome requirements for Accreditation”, IET http://www.theiet.org/academics/accreditation/policy-guidance/, [accessed 14/11/2017]).
The programmes under consideration are being mapped to benchmarks partially for Incorporated Engineer (IEng (HND)) and Partial Chartered Engineer (CEng (BEng)) 
The following characteristics, and distinctiveness between the competence of Chartered and Incorporated Engineers as articulated in AHEP, should be evident in the aims and programme learning outcomes of each programme:
Chartered Engineers are able to demonstrate:
· The theoretical knowledge to solve problems in new technologies and develop new analytical techniques
· Successful application of the knowledge to deliver innovative products and services and/or take technical responsibility for complex engineering systems
· Accountability for project, finance and personnel management and managing trade-offs between technical and socio-economic factors
· Skill sets necessary to develop other technical staff
· Effective interpersonal skills in communicating technical matters.
Incorporated Engineers maintain and manage applications of current and developing technology, and may undertake engineering design, development, manufacture, construction and operation.
Incorporated Engineers are able to demonstrate:
· The theoretical knowledge to solve problems in developed technologies using well proven analytical techniques
· Successful application of their knowledge to deliver engineering projects or services using established technologies and methods
· Responsibility for project and financial planning and management together with some responsibility for leading and developing other professional staff
· Effective interpersonal skills in communicating technical matters
· Commitment to professional engineering values.
The Programme Learning Outcomes (PLOs) are mapped to the categories specified in the benchmarking documents as follows:
· Science and Mathematics (SM)
· Engineering Analysis (EA)
· Design (D)
· Economic, Legal, Social, Ethical and Environmental Context (ET)
· Engineering Practice (EP)
Tables 2.5.2a, 2.5.2b and 2.5.2c show the Programme Learning Outcomes (PLOs) for CertHE/HNC, DipHE/HND and BEng courses respectively, these are directly mapped to the Subject Benchmark Statements as explained above.
Note on the coding:
The PLOp code has been used for the BEng (Hons) outcomes while the PLOi code has been used for sub degree outcomes. The PLOi outcomes are not a simple subset of the PLOp outcomes they differ in many areas to reflect the IET guidelines. Therefore, PLOi codes cover levels 4 and 5 for IEng type programmes such as HND/DipHE the HNC/CertHE is a subset of this. The PLOp codes cover the partial CEng type programmes such as the BEng (Hons) programme from level 4 to 6
	PLO Number
	IET Code
	Area
	Programme Learning Outcomes (PLOs)

	PLOi1
	SM1i
	Science and Mathematics
	Knowledge and understanding of the scientific principles underpinning relevant current technologies, and their evolution

	PLOi2
	SM2i
	Science and Mathematics
	Knowledge and understanding of mathematics and an awareness of statistical methods necessary to support application of key engineering principles

	PLOi3
	EA1i
	Engineering Analysis
	Ability to monitor, interpret and apply the results of analysis and modelling in order to bring about continuous improvement.

	PLOi4
	EA2i
	Engineering Analysis
	Ability  to  apply  quantitative  methods in  order  to  understand  the  performance of systems and components

	PLOi5
	EA3i
	Engineering Analysis
	Ability to use the results of engineering analysis to solve engineering problems and to recommend appropriate action.

	PLOi7
	D1i
	Design
	Be aware of business, customer and user needs, including considerations such as  the wider engineering context, public perception and aesthetics.

	PLOi8
	D2i
	Design
	Define the problem, identifying any constraints including environmental and sustainability limitations; ethical, health, safety, security and risk issues; intellectual property; codes of practice and standards.

	PLOi10
	D4i
	Design
	Apply problem-solving skills, technical knowledge and understanding to create or adapt design solutions that are fit for purpose including operation, maintenance, reliability etc.

	PLOi12
	D6i
	Design
	Communicate their work to technical and non-technical audiences

	PLOi13
	ET1p
	Economic, legal, social, ethical and environmental context
	Understanding of the need for a high level of professional and ethical conduct in engineering and a knowledge of professional codes of conduct

	PLOi14
	ET2p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of the commercial, economic and social context of engineering processes

	PLOi16
	ET4p
	Economic, legal, social, ethical and environmental context
	Understanding of the requirement for engineering activities to promote sustainable development,

	PLOi17
	ET5p
	Economic, legal, social, ethical and environmental context
	Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues,

	PLOi18
	ET6p
	Economic, legal, social, ethical and environmental context
	Awareness of risk issues, including health & safety, environmental and commercial risk.

	PLOi19
	EP1i
	Engineering practice
	Knowledge  of  contexts  in  which  engineering  knowledge  can  be  applied  (e.g.  Operations and management, application and development of technology, etc.)

	PLOi20
	EP2i
	Engineering practice
	Understanding  of  and  ability  to  use  relevant  materials,  equipment,  tools,  processes, or products

	PLOi21
	EP3i
	Engineering practice
	Knowledge and understanding of workshop and laboratory practice

	PLOi22
	EP4i
	Engineering practice
	Ability to use and apply information from technical literature

	PLOi24
	EP6i
	Engineering practice
	Awareness of quality issues and their application to continuous improvement


Table 2.5.2a: Programme Learning Outcomes (PLOs) for CertHE/HNC Electrical and Electronic Engineering
Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study)

	PLO Number
	IET Code
	Area
	Programme Learning Outcomes (PLOs)

	PLOi1
	SM1i
	Science and Mathematics
	Knowledge and understanding of the scientific principles underpinning relevant current technologies, and their evolution

	PLOi2
	SM2i
	Science and Mathematics
	Knowledge and understanding of mathematics and an awareness of statistical methods necessary to support application of key engineering principles

	PLOi3
	EA1i
	Engineering Analysis
	Ability to monitor, interpret and apply the results of analysis and modelling in order to bring about continuous improvement.

	PLOi4
	EA2i
	Engineering Analysis
	Ability  to  apply  quantitative  methods in  order  to  understand  the  performance of systems and components

	PLOi5
	EA3i
	Engineering Analysis
	Ability to use the results of engineering analysis to solve engineering problems and to recommend appropriate action.

	PLOi6
	EA4i
	Engineering Analysis
	Ability to apply an integrated or systems approach to engineering problems through know-how of the relevant technologies and their application

	PLOi7
	D1i
	Design
	Be aware of business, customer and user needs, including considerations such as the wider engineering context, public perception and aesthetics.

	PLOi8
	D2i
	Design
	Define the problem, identifying any constraints including environmental and sustainability limitations; ethical, health, safety, security and risk issues; intellectual property; codes of practice and standards.

	PLOi9
	D3i
	Design
	Work with information that may be incomplete or uncertain and be aware that this may affect the design

	PLOi10
	D4i
	Design
	Apply problem-solving skills, technical knowledge and understanding to create or adapt design solutions that are fit for purpose including operation, maintenance, reliability etc.

	PLOi11
	D5i
	Design
	Manage the design process, including cost drivers, and evaluate outcomes

	PLOi12
	D6i
	Design
	Communicate their work to technical and non-technical audiences

	PLOi13
	ET1p
	Economic, legal, social, ethical and environmental context
	Understanding of the need for a high level of professional and ethical conduct in engineering and a knowledge of professional codes of conduct

	PLOi14
	ET2p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of the commercial, economic and social context of engineering processes

	PLOi15
	ET3p
	Economic, legal, social, ethical and environmental context
	Knowledge of management techniques that may be used to achieve engineering objectives

	PLOi16
	ET4p
	Economic, legal, social, ethical and environmental context
	Understanding of the requirement for engineering activities to promote sustainable development,

	PLOi17
	ET5p
	Economic, legal, social, ethical and environmental context
	Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues,

	PLOi18
	ET6p
	Economic, legal, social, ethical and environmental context
	Awareness of risk issues, including health & safety, environmental and commercial risk.

	PLOi19
	EP1i
	Engineering practice
	Knowledge  of  contexts  in  which  engineering  knowledge  can  be  applied  (e.g.  Operations and management, application and development of technology, etc.)

	PLOi20
	EP2i
	Engineering practice
	Understanding  of  and  ability  to  use  relevant  materials,  equipment,  tools,  processes, or products

	PLOi21
	EP3i
	Engineering practice
	Knowledge and understanding of workshop and laboratory practice

	PLOi22
	EP4i
	Engineering practice
	Ability to use and apply information from technical literature

	PLOi23
	EP5i
	Engineering practice
	Ability to use appropriate codes of practice and industry standards

	PLOi24
	EP6i
	Engineering practice
	Awareness of quality issues and their application to continuous improvement

	PLOi25
	EP7i
	Engineering practice
	Awareness of team roles and the ability to work as a member of an engineering  team 


Table 2.5.2b: Programme Learning Outcomes (PLOs) for DipHE/HND Electrical and Electronic Engineering
Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study)

The HND/HNC programme will develop a knowledge and understanding of current engineering practice and processes, with less focus on analysis than the BEng. Design will be a significant component, especially in integrating a range of knowledge and understanding to design products, systems and processes to meet defined needs using current technology.
	Aim Number
	IET Code
	Area
	Programme Learning Outcomes (PLOs)

	PLOp1. 
	SM1p
	Science and Mathematics
	Knowledge and understanding of scientific principles and methodology necessary to underpin their education in their engineering discipline, to enable appreciation of its scientific and engineering context, and to support their understanding of relevant historical, current and future developments and technologies.

	PLOp2. 
	SM2p
	Science and Mathematics
	Knowledge and understanding of mathematical and statistical methods necessary to underpin their education in their engineering discipline and to enable them to apply mathematical and statistical methods, tools and notations proficiently in the analysis and solution of engineering problems.

	PLOp3. 
	SM3p
	Science and Mathematics
	Ability to apply and integrate knowledge and understanding of other engineering disciplines to support study of their own engineering discipline.

	PLOp4. 
	EA1p
	Engineering Analysis
	Understanding of engineering principles and the ability to apply them to analyse key engineering processes.

	PLOp5. 
	EA2p
	Engineering Analysis
	Ability to identify, classify and describe the performance of systems and components through the use of analytical methods and modelling techniques.

	PLOp6. 
	EA3p
	Engineering Analysis
	Ability to apply quantitative and computational methods in order to solve engineering problems and to implement appropriate action.

	PLOp7. 
	EA4p
	Engineering Analysis
	Understanding of, and the ability to apply, an integrated or systems approach to solving engineering problems.

	PLOp8. 
	D1p
	Design
	Understand   and   evaluate   business,   customer   and   user   needs,   including considerations such as the wider engineering context, public perception and Aesthetics.

	PLOp9. 
	D2p
	Design
	Investigate and define the problem, identifying any constraints including environmental and sustainability limitations; ethical, health, safety, security and risk issues; intellectual property; codes of practice and standards.

	PLOp10. 
	D3p
	Design
	Work with information that may be incomplete or uncertain and quantify the effect of this on the design.

	PLOp11. 
	D4p
	Design
	Apply advanced problem-solving skills, technical knowledge and understanding, to establish rigorous and creative solutions that are fit for purpose for all aspects of the problem including production, operation, maintenance and disposal.

	PLOp12. 
	D5p
	Design
	Plan and manage the design process, including cost drivers, and evaluate Outcomes.

	PLOp13. 
	D6p
	Design
	Communicate their work to technical and non-technical audiences.

	PLOp14. 
	ET1p
	Economic, legal, social, ethical and environmental context
	Understanding of the need for a high level of professional and ethical conduct in engineering and a knowledge of professional codes of conduct,

	PLOp15. 
	ET2p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of the commercial, economic and social context of engineering processes,

	PLOp16. 
	ET3p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of  management  techniques,  including  project management, that may be used to achieve engineering objectives,

	PLOp17. 
	ET4p
	Economic, legal, social, ethical and environmental context
	Understanding of the requirement for engineering activities to promote sustainable development and ability to apply quantitative techniques where appropriate,

	PLOp18. 
	ET5p
	Economic, legal, social, ethical and environmental context
	Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues,

	PLOp19. 
	ET6p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of risk issues, including health & safety, environmental and commercial risk, and of risk assessment and risk management techniques.

	PLOp20. 
	EP1p
	Engineering practice
	Understanding of contexts in which engineering knowledge can be applied (eg operations and management, application and development of technology, etc)

	PLOp21. 
	EP2p
	Engineering practice
	Knowledge of characteristics of  particular  materials,  equipment,  processes,  or products

	PLOp22. 
	EP3p
	Engineering practice
	Ability to apply relevant practical and laboratory skills

	PLOp23. 
	EP4p
	Engineering practice
	Understanding of the use of technical literature and other information sources

	PLOp24. 
	EP5p
	Engineering practice
	Knowledge of relevant legal and contractual issues

	PLOp25. 
	EP6p
	Engineering practice
	Understanding of appropriate codes of practice and industry standards

	PLOp26. 
	EP7p
	Engineering practice
	Awareness of quality issues and their application to continuous improvement

	PLOp27. 
	EP8p
	Engineering practice
	Ability to work with technical uncertainty

	PLOp28. 
	EP9p
	Engineering practice
	Understanding of, and the ability to work in, different roles within an engineering team.


Table 2.5.2c: Programme Learning Outcomes (PLOs) for BEng(Hons) Electronic Engineering and BEng(Hons) Electrical and Electronic Engineering
Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study)

The HND will have outcomes that aim to partially satisfy the requirements for IEng (Note that full IEng requires a degree level academic course) while the BEng(Hons) will have outcomes that aim to satisfy partial CEng.
Tables 2.5.2d, 2.5.2e and 2.5.2f map the PLOs to modules

	Programme Outcomes
	Academic and Employability Skills
	Computer Architecture & Networks
	Software Development
	Mathematics
	Electrical and Electronic Principles
	Microprocessors, Peripherals & Interfaces

	PLOi1 
	
	
	
	
	
	

	PLOi2 
	
	
	
	
	
	

	PLOi3 
	
	
	
	
	
	

	PLOi4 
	
	
	
	
	
	

	PLOi5 
	
	
	
	
	
	

	PLOi6 
	
	
	
	
	
	

	PLOi7 
	
	
	
	
	
	

	PLOi8 
	
	
	
	
	
	

	PLOi9 
	
	
	
	
	
	

	PLOi10 
	
	
	
	
	
	

	PLOi11 
	
	
	
	
	
	

	PLOi12 
	
	
	
	
	
	

	PLOi13 
	
	
	
	
	
	

	PLOi14 
	
	
	
	
	
	

	PLOi15 
	
	
	
	
	
	

	PLOi16 
	
	
	
	
	
	

	PLOi17 
	
	
	
	
	
	

	PLOi18 
	
	
	
	
	
	

	PLOi19 
	
	
	
	
	
	

	PLOi20 
	
	
	
	
	
	

	PLOi21 
	
	
	
	
	
	

	PLOi22 
	
	
	
	
	
	

	PLOi23 
	
	
	
	
	
	

	PLOi24 
	
	
	
	
	
	

	PLOi25 
	
	
	
	
	
	


Table 2.5.2d: Programme Learning Outcomes (PLOs) mapped to modules for CertHE/HNC Electrical and Electronic Engineering 

	Programme Outcomes


	Level 4
	Academic and Employability Skills
	Computer Architecture & Networks
	Software Development
	Mathematics
	Electrical and Electronic Principles
	Microprocessors, Peripherals & Interfaces
	Level 5
	Research Methods & Project Management
	Electrical Engineering
	Enterprise & Innovation Group Project
	Electronics I
	Communications and Protocols
	Transducers & Signal Conditioning

	PLOi1 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi2 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi3 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi4 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi5 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi6 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi7 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi8 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi9 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi10 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi11 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi12 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi13 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi14 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi15 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi16 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi17 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi18 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi19 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi20 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi21 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi22 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi23 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi24 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOi25 
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.2e: Programme Learning Outcomes (PLOs) mapped to modules for HND Electronic Engineering 



	Programme Outcomes


	Level 4
	Academic and Employability Skills
	Computer Architecture & Networks
	Software Development
	Mathematics
	Electrical and Electronic Principles
	Microprocessors, Peripherals & Interfaces
	Level 5
	Research Methods & Project Management
	Electrical Engineering
	Enterprise & Innovation Group Project
	Electronics I
	Communications and Protocols
	Transducers & Signal Conditioning
	Level 6
	Major Project
	Electronic Systems Design
	Applied Programmable Logic Controllers
	Power Electronics and Drives
	Electronics II

	PLOp1 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp2 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp3 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp4 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp5 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp6 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp7 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp8 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp9 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp10 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp11 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp12 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp13 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp14 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp15 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp16 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp17 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp18 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp19 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp20 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp21 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp22 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp23 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp24 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp25 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp26 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp27 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PLOp28 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.2f: Programme Learning Outcomes (PLOs) mapped to modules for BEng Electrical and Electronic Engineering 

[bookmark: _Toc515449943]SECTION B
3.1 [bookmark: _Toc487805055][bookmark: _Toc515449944]Placements
[bookmark: _Toc473021773][bookmark: _Toc473021774][bookmark: _Toc473021775][bookmark: _Toc473021776][bookmark: _Toc473021777][bookmark: _Toc473021778][bookmark: _Toc473021779][bookmark: _Toc473021780][bookmark: _Toc473021781][bookmark: _Toc473021782][bookmark: _Toc487552001][bookmark: _Toc318984547]Students will have the opportunity to spend a year between the second and final year of their study working in industry as an optional part of their degree programme.  Known as a Year in Industry the practical experience gained will be of tremendous benefit when formal studies are resumed and when they embark on a career after graduation. The Year in Industry will be available for all BEng degree schemes offered by the Faculty of Architecture, Computing and Engineering. 
To be eligible, the student must normally have achieved sufficient credit at Levels 4 and 5 to be able to enter level 6 studies upon completion of the placement. Whilst the University actively supports the placement process, ultimately a placement-finding company will select students, normally through an interview process. Being accepted on to a degree programme does not guarantee the student access to a Year in Industry. Students will be supported with workshops and seminars and will be given every assistance in finding a suitable placement. This will include: 
· Introduction to the scheme;
· Researching placement opportunities; 
· Making successful applications;
· Effective interview techniques;
· Preparing for my placement.
Students' placements can be anywhere in the United Kingdom. The level of salary will depend on each individual company, but placements should provide students with a living wage and/or compensation that will ensure they are able to meet their living costs throughout the year. Most internship placements are from 9 - 12 months in duration.
Whilst on placement, students will receive support in the form of visits from a Placement Support Officer. Students will be expected to complete a reflective blog, a written report and deliver a presentation as part of their Year in Industry. At the end of the placement students will resume their studies on Level 6 at UWTSD.  On successful completion of their studies students will receive a degree ‘with a Year in Industry’ included in the title and on their academic transcript.
3.2 [bookmark: _Toc515449945]Work-based Learning
Not applicable

3.3 [bookmark: _Toc515449946]Sustainability Statement and the Well-being of Future Generations (Wales) Act 2015
This programme is fundamentally based on the Welsh Government priority, Education for Sustainability and Global Citizenship (ESDGC) and works within the Sustainability Statement and the Well-being of Future Generations (Wales) Act 2015
The Faculty of Architecture, Computing and Engineering recognises three categories for addressing ESD:

· Wider context and employment – the need for HE to both respond to and help shape real-world conditions. 
· Policy and mandate – expectations from funding councils, and increasingly, from HEI senior managers. 
· Education and quality – quality and innovative teaching and learning.

Thus recognising: 
· The need to embed ESD within the curriculum.
· The importance of relating ESD to other important agendas such as ‘employability’, ‘enterprise’, ‘quality’, and ‘internationalisation’
· The need to prepare people to cope with, manage, and shape social, economic and ecological conditions characterised by change, uncertainty, risk, and complexity.
· The importance to ensure cross-disciplinary, cross-Faculty and cross-institutional working since sustainability issues cannot be understood through single disciplines.
· The fact that sustainability issues often present ethical challenges and dilemmas.

All undergraduate programmes within the School are informed by Situated Learning pedagogy. The implication of this is that we consider the Project, Dissertation, Research Methods and Academic Seminar modules at Levels 5 and 6 to be the core elements of the programme into which the other ("taught") modules feed. The student-centred nature of these modules allow for "learning methods" that are "more open-ended, participative, diverse and interactive than is often the case in academic teaching" (HEA 2012: 37). The following ESD characteristics are enabled:

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

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

Those aspects of sustainability that are relevant to computing are taught within this programme by incorporating these issues as part of the professional, legal and ethical considerations. In the Project Management module, the emphasis is not only on managing the costs of resources, but also on the ethical considerations involved in using those resources. Typically, these discussions would focus on energy efficiency of large-scale server deployments and on the environmental impact of the disposal of old equipment. Enterprise and Innovation covers the business case and legal consideration of recycling equipment. Other modules indirectly teach sustainability through user-centred design methodologies that emphasize limiting hardware needs and maximizing equipment life-cycles. 

The Higher Education Academy – in particular the Engineering and Computing subject centres - has been particularly active in promoting the sustainability agenda and the FADE staff have engaged with the HEA for many years. SOAC currently has many programmes accredited by the British Computer Society (BCS). A condition of accreditation is that environmental, ethical and sustainability issues are explicitly addressed in the programme curriculum. The requirements of the BCS conform to the Engineering Council’s (UK Spec). This may take the form of dedicated modules but it is also expected that sustainability issues will be intimately woven in to the fabric of programmes to ensure that the full relevance of these issues is clear and to prevent them being compartmentalised. Therefore the School is experienced in issues of sustainability and they are embedded into all SOAC programmes as a matter of course at all levels of every programme.

The Sustainability in STEM Curricula survey detailed numerous examples of good practice across FADE. This report was significant in that it identified STEM staff in FADE to help build the capacity and deliver training in sustainability across the wider university

Resources
· Use of e-books for module texts.
· Use of on-line journals.
· Use of Moodle for online multiple choice testing.
· Use of Grade Mark for paperless assignment submission and marking.
· Replacing multiple servers with energy efficient virtual servers.

Research
SOAC has led research in e-Learning, including a number of JISC sponsored projects,   and led a Technology Strategy Board research project concerned with sensors for beach erosion, in partnership with the SBNE and the private sector.  A Visiting Professor in e-learning has been appointed.

· Three members of the School have published papers in e-Learning.
· Two members of the School are supervising PhD students in e-Learning.
· Book chapter recently published in the use of Virtual Learning Environments.
· Student projects in the use of Virtual Worlds for personal learning.
· One member of staff researching into “Learning Strategies associated with 	successful teaching of Computer Science” for their PhD.

Sustainable Marketing
· Use of Facebook, Wordpress, email, Twitter, New Moodle site for student 	applicants
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	List Module(s) where learning and teaching materials pertaining to the goal are embedded
	
	Development Goals

	
	
	1) A prosperous Wales
	2) A resilient Wales
	3) A healthier Wales
	4) A more equal Wales
	5) A Wales of cohesive communities
	6) A Wales of vibrant culture and thriving Welsh language
	7)  A Globally responsible Wales 


	Module Code 
	Module Title
	
	
	
	
	
	
	

	ACCA4016
	Academic and Employability Skills
	
	
	
	
	
	
	

	ACCB4001
	Computer Architecture & Networks
	
	
	
	
	
	
	

	ACCA4017
	Software Development
	
	
	
	
	
	
	

	ACDA4003
	Mathematics
	
	
	
	
	
	
	

	ACDB4002
	Electrical and Electronic Principles 
	
	
	
	
	
	
	

	ACDA4004
	Microcontrollers
	
	
	
	
	
	
	

	ACDA5000
	Communications and Protocols
	
	
	
	
	
	
	

	ACDA5001
	Electrical Engineering (EEE)
	
	
	
	
	
	
	

	ACDA5002
	Electronics I
	
	
	
	
	
	
	

	ACDA5003
	Enterprise & Innovation Group Project
	
	
	
	
	
	
	

	ACDA5004
	Project Management & Research Methods
	
	
	
	
	
	
	

	ACDA5005
	Smart and Connected Devices (EE)
	
	
	
	
	
	
	

	ACDA5006
	Transducers and Signal Conditioning
	
	
	
	
	
	
	

	ACDA6000
	Applied Programmable Logic Controllers
	
	
	
	
	
	
	

	ACDA6001
	Electronics II
	
	
	
	
	
	
	

	ACDA6002
	Electronic Systems Design 
	
	
	
	
	
	
	

	ACDA6003
	Major Project
	
	
	
	
	
	
	

	ACDA6004
	Power Electronics and Drives (EEE)
	
	
	
	
	
	
	

	ACDA6005
	Smart and Connected Devices II (EE)
	
	
	
	
	
	
	


Table 3.3a: Module mapping to the Well-being of Future Generations (Wales) Act 2015
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[bookmark: _Toc515449948]Module Details
This section details all the modules on the programme which are listed in table 4.1.
	Module Code
	Module title
	Credit value

	Level 4
	
	

	ACCA4016
	Academic and Employability Skills
	20

	ACCB4001
	Computer Architecture & Networks
	20

	ACDB4002
	Electrical and Electronic Principles 
	20

	ACDA4003
	Mathematics
	20

	ACDA4004
	Micros, Peripherals and Interfaces
	20

	ACCA4017
	Software Development
	20

	Level 5
	
	

	ACDA5000
	Communications and Protocols
	20

	ACDA5001
	Electrical Engineering (EEE only)
	20

	ACDA5002
	Electronics I
	20

	ACDA5003
	Enterprise & Innovation Group Project 
	20

	ACDA5004
	Project Management & Research Methods
	20

	ACDA5005
	Smart and Connected Devices I (EE only)
	20

	ACDA5006
	Transducers and Signal Conditioning
	20

	Level 6
	
	

	ACDA6000
	Applied Programmable Logic Controllers
	20

	ACDA6002
	Electronic Systems Design 
	20

	ACDA6001
	Electronics II
	20

	ACDA6003
	Major Project
	40

	ACDA6004
	Power Electronics and Drives (EEE only)
	20

	ACDA6005
	Smart and Connected Devices II (EE only)
	20


Table 4.1: Module List
[bookmark: _Toc505513139][bookmark: _Toc515449949]
Level 4 Modules


	
MODULE CODE:
	ACCA4016 

	TITLE:	
	[bookmark: _Toc515449950]Academic and Employability Skills

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:	
	I130



AIM(S)
· To provide students with the essential knowledge and techniques that explain, underpin and enhance the requisite skills needed for success in an academic environment, while supporting transferable, sustainable, lifelong learning.
· To provide students with practical and logical problem-solving skills essential in typical laboratory or workshop environments.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:


1. demonstrate an understanding and application of transferable skills in a learning environment;
2. demonstrate an understanding of logical thinking and problem solving in a contextualised environment

INDICATIVE CONTENT
· Understanding the learning process, reflection, life-long learning.
· Gathering relevant information e.g. note taking, using the library and online resources.
· Creating a sustainable document repository.
· Communicating and presenting information e.g. presentation techniques and styles.
· Academic and Professional writing e.g. planning and structuring reports
· Standard referencing systems e.g. IEEE/Numeric system.
· Identifying goals and creating action plans
· Employability skills and competencies, professional presentation and self-promotion, e-Portfolio, choosing the right jobs and employers.
· Successful Self-management e.g. time management, organising space and resources, positive attitude, emotional intelligence, managing change, stress management.
· Self-evaluation skills
· Professional, legal, ethical and sustainability issues related to Higher Education,
· Employment, and Professional Practice.
· Understanding Plagiarism and Unfair Practice issues
· Health and Safety issues in context specific laboratory situations
· Understanding basic software constructs and logical thinking.
· Context specific practical skills, e.g. problem solving using programming techniques for Software Streams; Ability to Solder and use laboratory data acquisition equipment for Electronic streams.


LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Report
	2500 words
	50%


Produce a written report, reflecting and evidencing the academic and professional skills learned during the course of the module.

Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical

	Mode of assessment
	Volume
	Weighting

	In-Class practical
	2 hrs
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%





READING LIST

	Module Code
	ACCA4016

	Module Title
	Academic and Employability Skills

	Classification
	Reading List entry
	Electronic*


	Essential
	Cottrell, S. (2050), Skills for Success: Personal Development and Employability, Palgrave Macmillan.
	☒

	Essential
	Cottrell, S., (2013) 4th edition, The Study Skills Handbook, Palgrave Macmillan.
	☐

	Essential
	Sebesta, R. (2012) Concepts of Programming Languages, Pearson Education
	☐

	Essential
	Smale, B. and Fowlie, J. (2015) How to Succeed at University: An Essential Guide to Academic Skills and Personal Development, Sage Publications Ltd.
	☒

	Further
	Farrell, I. (2010) A Beginner’s Guide to Programming Logic and Design, Course Technology
	☐

	Further
	Cottrell, S., (2011) 2nd edition Critical Thinking Skills: Developing Effective Analysis and Argument, Palgrave Macmillan.
	☐

	Further
	Duquenoy, P. (2007) 1st edition, Ethical, Legal and Professional Issues in Computing, Thomson Learning.
	☐

	Further
	Emden, J. and Becker, L. (2010) 2nd edition, Presentation Skills for Students, Palgrave Macmillan.
	☐

	Further
	Cite Them Right: The Essential Referencing Guide, Palgrave Macmillan.
	☐

	Further
	Pedler , M., Burgoyne, J., Boydell, T. (2006) 5th edition, A Manager’s Guide to Self Development
	☐

	Further
	International Journal for Academic Development. 
	☐

	Further
	Journal of the International Consortium for Educational Development.
	☐

	Further
	http://www.skills4study.com 
	☒

	Further
	http://www.palgrave.com/skills4study
	☒

	Further
	http://www.how-to-study.com 
	☒

	Further
	https://www.codecademy.com/
	☒



	
MODULE CODE:
	ACCB4001

	TITLE:	
	[bookmark: _Toc500862610][bookmark: _Toc513738771][bookmark: _Toc515449951]Computer Architecture and Networks

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:	
	I111




AIM(S)

This module will provide the student with an understanding of the key concepts and building blocks of computer systems, and also clarify the issues associated with network use and how this has developed. It will identify the architectural concepts behind networking and help develop the preliminary skills necessary to install and manage networks.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Demonstrate a sound understanding of the essential characteristics and concepts of computer systems and components, number systems, data capacities and transfer speeds in the context of typical PC environments
1. Demonstrate a knowledge and understanding of network principles and protocols used in the OSI and TCP/IP models. Implement simple LANs, perform basic configurations for routers and switches, and implement IP addressing schemes

INDICATIVE CONTENT
· Fundamentals of number systems. Binary, Dec and Hex notation, representation and conversion.
· Computer systems: major components and peripherals
· Storage devices. Backup and archiving. RAID etc.
· Nomenclature and specification of typical data capacities and transfer speeds
· Processor architecture: RISC, CISC and multi-core processors.
· Computer architecture: system block diagram, CPU, memory, input/output unit, system clock, data bus, address bus, control bus, fetch-execute cycle. Harvard v Von-Neumann
· Memory Organisation: Main RAM, cache, virtual memory etc,
· Input/output including polled, interrupts and direct memory access.
· Network principles and definition of a network
· Exploring of networks e.g. LAN, WAN, Internet, etc.
· ISO OSI reference model
· TCP/IP protocol model
· Network protocols and communications
· IP Addressing, IPv4, IPv6, subnetting and VLSM 
· Networks access and configuring network operating system
· Ethernet, IEEE 802.3, LLC and MAC sub layers, CSMA/CD
· Network Security

LEARNING AND TEACHING STRATEGY
 The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	
	

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam 
	2 hours
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical

	Mode of assessment
	Volume
	Weighting

	Report 
	2500 words equivalent
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	0%

	Practical
	50%

	TOTAL
	100%





READING LIST

	Module Code
	ACCB4001

	Module Title
	Computer Architecture and Networks

	Classification
	Reading List entry
	Electronic*

	Essential
	W Stallings, Computer Organization and Architecture (10th Ed), Pearson, 2016
	☐

	Essential
	Introduction to Networks v6 Companion Guide by Cisco Networking Academy, Cisco Press. Published Nov 22, 2016
	☐

	Further
	http://www.netacad.com (username and password required)
	☒

	Further
	I Englander, The architecture of Computer Hardware, Systems Software & Networking – An Information Technology Approach, John Wiley & sons, 2010
	☐





	
MODULE CODE:
	ACDB4002

	TITLE:	
	[bookmark: _Toc515449952]Electrical and Electronic Principles

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:	
	H610




AIM(S)

To understand the fundamental operation of common analogue and digital components and circuits.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Investigate and analyse basic analogue and digital electronic circuits encountered during the course.
2. Apply appropriate software techniques (e.g. Multisim / Proteus) to simulate basic circuits.
3. Perform practical exercises to deploy test equipment, perform measurements and present results.

INDICATIVE CONTENT
	· Use of simulation software such as Multisim or Proteus
· Definitions of Current, Voltage, Resistance, Power etc
· Series and parallel circuits
· Passive devices, resistors, capacitors, coils etc.
· Semiconductor devices e.g. diodes, transistors etc
· Amplifier principles, frequency response curves , input and output impedance
· Thevenin Equivalent Circuits
· Basic DC and AC theory, simple power supplies.
· Op-amps, basic configurations
· Passive filters
· Electromagnetism
· Timing and clock Circuits, RC, crystal oscillator modules etc.
· Transistor as a switch
· Commonly used ICs as building blocks, 555, 741, 7805 etc.
· Basic logic gates and configurations
· Boolean Algebra
· Combinational logic applications




LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam
	2 hours
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Coursework assignment
	2500 words
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%





READING LIST
	Module Code
	ACDB4002

	Module Title
	Electrical & Electronic Principles

	Classification
	Reading List entry
	Electronic*

	Essential
	Electrical and Electronic Principles and Technology, John Bird, Routledge; 6 edition (6 Mar. 2017)
	☒

	Further
	Electronic and Electrical Engineering: Principles and Practice, Electronic, Lionel Warnes, Palgrave Macmillan; 3rd Edition (13 Dec. 2002)
	☒





	
MODULE CODE:
	ACDA4003

	TITLE:	
	[bookmark: _Toc515449953]Mathematics

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:	
	I100




AIM(S)
To provide in-depth coverage of important mathematical ideas, techniques and tools necessary for an understanding of the mathematics encountered in computing and electronic engineering topics.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
1. Apply appropriate mathematical techniques to the solution of mathematical problems.
2. Use contemporary software tools to solve mathematical problems.

INDICATIVE CONTENT

· Fundamental Algebra/Trigonometry: Solution of Equations 
· Matrix methods
· Complex numbers
· logic 
· Sets, relations and functions
· Combinatorial analysis
· Graph theory 
· Logs, exponentials and powers
· Co-ordinate Systems 
· Vector Analysis: vector rules and notation as applied to static and dynamic vector quantities.
· The Calculus: the methods of differentiation and integration, partial differentiation, 1st order differential equations.
· Statistics: Probability theory and statistical analysis.
· Use of technical computing tools (e.g. MATLAB, Octave) for:
· Calculating
· Visualising
· Scripting
· Programming
· Solving equations


LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Report
	2000 words
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical

	Mode of assessment
	Volume
	Weighting

	Practical in-class test 
	2 hours
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA4003

	Module Title
	Mathematics

	Classification
	Reading List entry
	Electronic*

	Essential
	Stroud, K.A. and Booth, D. J. (2017) Engineering Mathematics, Palgrave
	☒

	Essential
	Moore, H. (2018) MATLAB for Engineers: Global Edition, 5th Edition Pearson
	☒

	Further
	Bird J.O. (2010) Higher Engineering Mathematics, Newnes
	☐

	Further
	Palm, W.J. (2010) Introduction to MATLAB for Engineers, 3rd Edition, McGraw-Hill
	☐

	Further
	Singh, K. (2011) Engineering Mathematics through applications, Palgrave
	☐





	
MODULE CODE:
	ACDA4004 

	TITLE:	
	[bookmark: _Toc515449954]Micros, Peripherals and Interfaces

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
To provide the student with an understanding of the underlying concepts and principles of Microprocessors, Microcontrollers and the associated peripheral modules and interfacing techniques used to create programmable systems capable of tasks such as monitoring, communication and control.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Explain Microprocessor and Microcontroller features and architectures.
2. Demonstrate an understanding of interfacing techniques
3. Demonstrate an understanding of low level programming language skills.

INDICATIVE CONTENT
	· Microprocessor architectures (Von Neumann versus Harvard, microcontrollers, CISC, RISC).
· CPU features (interrupts, DMA, memory hierarchy, stack, queues, busses, memory management, cache etc).
· Microcontroller specific implementations e.g. in depth study of a specific PIC device and its associated in built modules.
· IDE use - Assembly language programming and testing.
· Parallel I/O – port buffering and signal conditioning. Tristate devices
· Serial I/O fundamentals – RS232, RS485, IIC, SPI etc .
· A/D and D/A conversion
· PWM techniques
· Simple conditioning techniques for signal acquisition, smoothing, debounce etc.
· Basic power drive techniques, e.g. low current 5v to drive a power relay etc
	
	
	
	
	
	

	
	


LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%


ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam
	2 hours
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Essay
	2500 words
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA4004 

	Module Title
	Micros, Peripherals and Interfaces

	Classification
	Reading List entry
	Electronic*

	Essential
	Inside the Machine: An Illustrated Introduction to Microprocessors and Computer Architecture Paperback – 25 May 2015 by Jon Stokes (Author), No Starch Press; 1 edition (25 May 2015)
	☒

	Essential
	PIC Microcontrollers: An Introduction to Microelectronics  – 11 Oct 2011 by Martin P. Bates (Author), Newnes; 3 edition (11 Oct. 2011)
	☒

	Further
	Microprocessors and Interfacing (Oxford Higher Education) Paperback – 12 Jul 2012 by N Senthil Kumar (Author),‎ M Saravanan (Author),‎ S Jeevananthan (Author),‎ Satish Shah (Author) , OUP India (12 July 2012)
	☐

	Further
	Digital Logic and Microprocessor Design with Interfacing, International Edition Paperback – 1 Jan 2017  by Enoch Hwang (Author), CL Engineering; 2 edition (1 Jan. 2017)
	☐

	Further
	Microcontrollers: From Assembly Language to C Using the PIC24 Family Paperback – 27 Aug 2014 by Bryan Jones (Author),‎ Robert Reese (Author),‎ J. Bruce (Author), Cengage Learning PTR; 2 edition (27 Aug. 2014)
	☐

	Further
	Microprocessors and Microcontrollers Paperback – 30 Dec 2013 by R. S. Kaler (Author), IK International Publishing House; 2 edition (30 Dec. 2013)
	☐

	Further
	Embedded C Programming: Techniques and Applications of C and PIC MCUS Paperback – 19 Sep 2014 by Mark Siegesmund (Author) Newnes (19 Sept. 2014)

	☐





	
MODULE CODE:
	ACCA4017

	TITLE:	
	[bookmark: _Toc515449955]Software Development

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:	
	[bookmark: _GoBack]I310




AIM(S)
To introduce students to software constructs and to the development of software using a high level programming language. Simple design concepts and good programming practice will be adopted.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Understand the syntax and semantics of a high-level programming language and develop programs using good programming practices.
2. Select and deploy basic software constructs using simple algorithms in the development of solutions to programming problems

INDICATIVE CONTENT

· The software life cycle – analysis, design, implementation and maintenance
· Algorithm design – flow charts and pseudo-code
· The programming environment – editor, compiler, debugger
· High level language programming syntax and semantics e.g. C, C++, C#, etc. 
· Data types, variables, operators, control structures, data structures, functions
· Software testing and debugging
· Documentation including user guides, technical guides, etc.
· Introduction to problem solving techniques for well-defined problems e.g. interpreting natural language problem definitions, variable identification techniques, divide and conquer, etc.

LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%


ASSESSMENT

Assessment Component 1 
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Essay 
	2800 words 
	70%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical

	Mode of assessment
	Volume
	Weighting

	In-class practical 
	2 hours
	30%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	70%

	Practical
	30%

	TOTAL
	100%



READING LIST

	Module Code
	ACCA4017

	Module Title
	Programming I

	Classification
	Reading List entry
	Electronic*

	Essential
	Davenport, K. & Vine, M. (2014) C Programming for the Absolute Beginner,, Cengage Learning PTR
	☒

	Further
	McGrath, M. (2012) C Programming In Easy Steps 4th Edition, In Easy Steps Limited 
	☐

	Further
	Greene, J. (2013) Head First C#, O'Reilly Media
	☐


[bookmark: _Toc496630376][bookmark: _Toc505513147][bookmark: _Toc515449956]
Level 5 Modules


	
MODULE CODE:
	ACDA5000 

	TITLE:	
	[bookmark: _Toc515449957]Communications and Protocols

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:	
	H610




AIM(S)
To equip students with a critical understanding of both digital communications and digital signal processing systems. A detailed understanding of digital modulation techniques along with relevant digital signal processing methods will be developed along with a knowledge that will equip the student with the skills needed to design, analyse and simulate digital signal processing and digital communications systems.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. demonstrate detailed knowledge and critical understanding of the theoretical concepts of digital signal processing and digital communications systems;
2. demonstrate a critical analysis of information through the use of system level simulation software.

INDICATIVE CONTENT
· Digital signal processing: signals and sequences, the sampling theorem and digital convolution
· Spectrum Analysis: The Discrete and Fast Fourier Transforms
· Moving average and windowed FIR filter design and implementation, simulation of filters and DSP concepts.
· Signals and Channels: Wireless channel characteristics including, Gaussian, Rayleigh and Rician noise
· Digital Communications: Modulation methods, error detection and correction, signals and noise considerations.
· Baseband pulse transmission: PAM, sampling theorem, TDM, FDM, binary signalling, eye diagrams, PCM
· Communications Protocols: Modbus, Fieldbus, PFOFIBUS, IoT Protocols, Zigbee, LonTalk, CAN, VAN, LIN, R2232, Rs485 etc
· Digital modulation and demodulation: ASK, PSK, FSK, QPSK, MSK, spread spectrum (CDMA TDMA etc.).
· Coding: Channel and source coding, information theory.
· Legal aspects of spectrum use



LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Essay
	2000 words 
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam 
	2 hours
	50%




Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%






READING LIST
	Module Code
	ACDA5000 

	Module Title
	[bookmark: _Toc505513149]Communications and Protocols		

	Classification
	Reading List entry
	Electronic*

	Essential
	Michael Parker Digital Signal Processing 101: Everything You Need to Know to Get Started 26 Jun 2017
	☒

	Essential
	Louis E. Frenzel, Principles of Electronic Communication Systems – 16 Mar 2016
	☒

	Essential
	Bernard Sklar, Digital Communications: Pearson New International Edition: Fundamentals and Applications 6 Aug 2013 by 
	☒

	Further
	Communication Systems Paperback – 8 May 2009 
by Simon Haykin (Author), Michael Moher (Author) 
	☐

	Further
	Communication Networks in Automation: Bus Systems. Components. Configuration and Management. Protocols. Security Hardcover – 1 Oct 2018 
by Ricarda Koch (Author), Ralph Luftner (Author) 
	☐

	Further
	Communication Systems for Electrical Engineers (Springer Briefs in Electrical and Computer Engineering) Paperback – 7 Jan 2018 by Mohammad A. Matin (Author)
	☐

	Further
	Problem-Based Learning in Communication Systems Using MATLAB and Simulink (IEEE Series on Digital & Mobile Communication) Hardcover – 15 Apr 2016 
by Kwonhue Choi (Author), Huaping Liu (Author) 
	☐

	Further
	The Essential Guide to Digital Signal Processing (Essential Guide Series) (Essential Guides (Prentice Hall)) Paperback – 15 May 2014 Richard G. Lyons (Author), D. Lee Fugal (Contributor)
	☐

	Further
	IEEE Communications Magazine
	☒

	Further
	IEEE Signal Processing Magazine
	☒

	Further
	http://www.mathworks.co.uk 
	☒
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AIM(S)
To develop a knowledge of circuit theory and principles and a critical understanding and analysis of AC and DC electrical and electronic systems.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Critically analyse and evaluate AC and DC electrical circuits and systems including Three Phase Systems
2. Perform critical analysis and detailed simulation of relevant circuits. 

INDICATIVE CONTENT
· Circuit theorems and application to complex AC & DC networks and electronic circuits. 
· Complex Power calculations
· Power Factor and Power Factor Correction
· Maximum Power Transfer for resistive and reactive circuits.
· Three Phase circuits.
· Star-Delta and Delta –Star transformations.
· Equivalent circuits for transformers
· Complex wave analysis
· Laplace Transforms

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	100
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%







ASSESSMENT

Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	 Essay
	2000 Words
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam
	2 Hours
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA5001

	Module Title
	Electrical Engineering

	Classification
	Reading List entry
	Electronic*

	Essential
	Nilsson, J and Riedel, S., Electric Circuits,n, Prentice Hall (2014) 
	☒

	Essential
	Bird J. Electrical Circuit Theory and Technology,, Newnes (2017) 
	☒

	Essential
	Bird J. Electrical and Electronic Principles and Technology,  Newnes.  (2017)
	☒

	Further
	Cathey, J.J., Schaum's Outline of Electronic Devices and Circuits, Second Edition, Schaum's Outline Series (2011)
	☐

	Further
	Agarwal, A and Lang, J., Foundations of Analog and Digital Electronic Circuits, The Morgan Kaufmann Series in Computer Architecture and Design (2005)
	☐
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AIM(S)
To build on the basic component level theory previously studied, and thus provide the student with knowledge of how these components are utilized in real life scenarios as functional building blocks or as parts of holistic working systems, with emphasis given to design solutions based on embedded microcontroller/microprocessors.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Demonstrate and critically analyse the deployment of discrete components and microcontrollers in the design of functional building blocks and complete circuits.
2. Critically evaluate existing designs and be able to understand and effectively communicate how they function.

INDICATIVE CONTENT

· Design of simple linear power supplies. Single, Split and multi rail.
· SMPS principles. Buck, Boost configurations etc.
· DC Power Control. Using e.g. PWM techniques.
· AC Power Control. Using e.g. phase angle firing.
· Data acquisition via custom devices/modules 
· Serial and Parallel bus interfacing.
· System Input, Output and UI design considerations.
· Case studies of existing embedded system designs.

LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0

	TOTAL
	200
	100%






ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Assignment 
	2,000 words 
	60%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical

	Mode of assessment
	Volume
	Weighting

	Timed Lab exercise  
	2 hr timed session
	40%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	60%

	Practical
	40%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA5002

	Module Title
	Electronics 1

	Classification
	Reading List entry
	Electronic*

	Essential
	Horowitz, P.  and Hill, W, (2015), The Art of Electronics, Cambridge University Press
	☒

	Essential
	Scherz, P &, Monk, S (2016), Practical Electronics for Inventors, Mc Graw Hill
	☒

	Further
	Embedded Control Handbook – Microchip Technologies
http://ww1.microchip.com/downloads/cn/devicedoc/cn_00711a.pdf
	☐

	Further
	Elektor – Electronics design Magazine. UWTSD Owen Library.
	☐
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AIM(S)
The module develops the student’s innovation entrepreneurship and employability skills by enabling them to work in teams to apply and develop their skills and knowledge to create an innovative prototype, new product business plan and professional pitch presentation.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

1. Demonstrate a sound understanding of enterprise & innovation concepts by evaluating and documenting a vital contribution to an innovative business opportunity.
2. Work as part of a team to design and implement a practical solution and pitch a new business initiative.

INDICATIVE CONTENT

· Creativity & Innovation 
· Market research and analysis
· New product design and specification
· Cost analysis, prediction and pricing
· Project planning skills
· Prototype development methods
· New product / Business planning
· Business Types and Strategy
· Marketing
· Financial planning and management
· Operation and production planning
· Professional legal and ethical considerations
· Report writing & Presentation skills
· Organisation and self-motivation skills
· Team working skills
· Use of relevant hardware and software tools.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	
	

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1

	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Interim Presentation
	10 minutes
	20%



Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Report
	1500 words
	40%



Assessment Component 3

	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Final Presentation
	15 minutes
	40%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	40%

	Practical
	60%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5003 

	Module Title
	Enterprise & Innovation Group Project

	Classification
	Reading List entry
	Electronic*

	Essential
	McKeown, M. (2014) The Innovation Book: How to Manage Ideas and Execution for Outstanding Results (The X Book), FT Publishing International.
	☒


	Essential
	Williams, S (2016) (30th Ed.), The FT Guide to Business Start Up 2017/18: The Most Comprehensive Guide for Entrepreneurs, FT Publishing International.
	☒

	Further

	Barringer, B. R. (2015) (4th Ed.), Entrepreneurship, Pearson.
	☐


	Further
	Ries, E. (2011) The Lean Startup: How Constant Innovation Creates Radically Successful Businesses, Portfolio Penguin.
	☐


	Further
	Kerzner, H, (2017) Project Management: A Systems Approach to Planning, Scheduling, and Controlling, Wiley.
	☐

	Further
	Brechner, E (2015) Agile Project Management with Kanban, Microsoft Press.
	☐

	Further
	Haber, J. (2016) The Business of Good: Social Entrepreneurship and the New Bottom Line, Entrepreneur Press.
	☐

	Further
	Gelobter, M (2015) Lean Startups for Social Change: The Revolutionary Path to Big Impact, EDS Publications Ltd.
	☐

	Further
	Curedale, R (2016) (3rd Ed.), Design Thinking Process and Methods, Design College Inc.
	☐

	Further
	Lewrick, M et. Al. (2018) The Design Thinking Playbook: Mindful Digital Transformation of Teams, Products, Services, Businesses and Ecosystems, John Wiley & Sons.
	☐

	Further
	Horowitz, P. & Hill, W, (2015) The Art of Electronics, Cambridge University Press.
	☒


	Further
	Scherz, P &, Monk, S, (2016) Practical Electronics for Inventors, Mc Graw Hill.
	☒


	Further
	Cowan, A. (2012) Starting a Tech Business: A Practical Guide for Anyone Creating or Designing Applications or Software, John Wiley & Sons.
	☐


	Further
	Waite, R (2015) Online Business Startup: The entrepreneur's guide to launching a fast, lean and profitable online venture, Rethink Press Limited.
	☐


	Further

	Elektor magazine
	☐


	Further

	Electronics World Magazine
	☐


	Further

	Websites:
www.entrepreneur.com
www.entrepreneurship.org
www.isbe.org.uk
www.jsbe.com
www.ft.com/management/entrepreneurship
www.bytestart.co.uk
www.gov.uk

	☒


	Further

	Journals:
Journal of Small Business and Entrepreneurship
Journal of Business Venturing
Journal of Small Business Management
Small Business Economics
The Journal of Product Innovation Management.

	☒
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AIM(S)
· To provide students with a critical awareness of the contemporary challenges facing IT managers and the key decisions they must take in order to satisfy the principal stakeholders to create quality systems within the promised timescale and budget. The student will be able to critically appreciate the importance of professional conduct and consider the ethical and legal issues facing IT personnel.
· To underpin academic research and the third year major project, and to provide students with a comprehensive and systematic understanding of the knowledge and skills needed to collect, interpret, analyse, synthesise and present data using appropriate research methods.  The module will extend the student’s technical expertise in information systems development such that s/he is able to evaluate the suitability of different development methods for different situations.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

1. Evaluate project management methods and techniques, and demonstrate an appreciation of the legal and ethical issues, including sustainability.
2. Demonstrate a critical awareness and systematic understanding of a range of contemporary project management techniques while working as a member of a team.
3. Review critically the current research literature pertinent to a research topic and communicate the results of the research to specialist and non-specialist audiences.
4. Demonstrate a sound understanding of research and development strategies and use these to produce a proposal suitable for a Major Project that meets ethical and sustainability guidelines.

INDICATIVE CONTENT
· Understanding the roles and responsibilities within project teams and the management of people and change.
· Ethical, legal and professional responsibilities incumbent on IS/IT managers, e.g. intellectual property, data protection, codes of practice (BCS), legal frameworks, contracts.
· Resourcing alternatives: for example, outsourcing, developing bespoke software or purchasing sophisticated software packages (such as enterprise systems)
· Project Planning: Function Point Analysis (FPA), Critical Path Analysis (PERT, CPM), Gantt Charts, Work Breakdown Structures (WBS).
· Concepts of Quality Management: quality assurance, quality control methods, quality standards.
· Factors influencing project success or failure
· Risk management: health and safety, sustainability and green drivers for project success
· BCS guidelines on Green and Sustainable IT
· Financial appraisal methods, e.g. payback, discounted cash flow
· Research principles and approaches (e.g. the research process, purpose, sources of data including primary/secondary research, quantitative/qualitative data, objective/hypothesis formation, reliability, validity, generalisability)
· Research design strategies, (e.g. experiments, surveys, case studies), their advantages and limitations, and their suitability to a variety of research contexts
· Data collection & sampling methods (e.g. interviews, questionnaires, observation), and their advantages and limitations in a variety of contexts 
· Developing and structuring a research proposal: problem identification, formulating aims/hypotheses, sampling, sustainability and ethical issues and the practicalities of design
· Referencing conventions (e.g. the Harvard system, numeric system, IEEE)
· Critical, analytical thinking and writing

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Essay 
	2500 words 
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Research Proposal
	2500 words 
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%








READING LIST

	Module Code
	ACDA5004

	Module Title
	Project Management and Research Methods

	Classification
	Reading List entry
	Electronic*

	Essential
	Hughes, B. (2015), 5th Edition Project Management for IT-Related Projects, british Computer Society
	☒

	Essential
	Marder, M. (2011) Research Methods for Science, Cambridge University Press: Cambridge.
	☒

	Essential
	Weaver, P. (2004) Success in Your Project: a Guide to Student System Development Projects, Prentice Hall: Harlow
	☒

	Further
	Newton, R. (2016), Project Management Step by Step, FT Publishing International
	☒

	Further
	Dobson, M.S. (2010) Creative Project Management. McGraw-Hill
	☒

	Further
	Larson, E.W. (2017) 7th Edition, Project Management. McGraw-Hill
	☐

	Further
	Sommerville, Ian (2015) Software Engineering, Global Edition, Pearson Education
	☒

	Further
	Teagarden, David (2015) Systems Analysis and Design: An Object-Oriented Approach with UML 5th Edition, Wiley
	☐

	Further
	Baase, S. (2008) 3rd Edition A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition, Pearson: NY
	☒

	Further
	Klein, G. and Dabney, A. (2013) The Cartoon Guide To Statistics, Hill and Wang: NY.
	☒


	Further
	Quinn, M. J. (2009) 3rd Edition, Ethics for the Information Age: International Edition, Pearson: NY
	☒

	Further
	http://www.acm.org
	☒

	Further
	http://www.ieee.org
	☒

	Further
	http://www.bcs.org
	☒

	Further
	http://www.theregister.co.uk
	☒
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AIM(S)

Apply web technology to condition monitoring and control of IoT sensors and actuators.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
1. Implement an Internet of Things sensor/actuator and server link
2. Apply appropriate methods and tools to create suitable management and monitoring software 

INDICATIVE CONTENT

· Internet of Things – Real World Interfaces
· Devices (hubs/controllers/microcontroller devices, sensors, actuators)
· Device operation – polled and interrupt driven interfaces
· Internet of Things – Transfer of Information
· Routers, modems and communications devices
· App based communications over IP and TCP/IP
· Mobile phone applications in control of actuators and use of sensor information
· Internet of Things – Servers and the middle tier
· Server side scripting – Apache & PHP, WAMP
· Databases interfacing, data management
· Internet of Things - User Interfaces and information display – CSS3, HTML5 and PHP
· Usability and information presentation
· Internet of Things - security

LEARNING AND TEACHING STRATEGY
Supporting self-study material may be used.
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT
Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Simulation and Report
	2500 words
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Web based IoT Application and Report
	2500 words
	50%



Assessment Summary

	Activity type
	Percentage

	Written
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%











READING LIST

	Module Code
	ACDA5005

	Module Title
	Smart and Connected Devices I

	Classification
	Reading List entry
	Electronic*

	Essential
	IEEE Communications Society, Internet of Things Journal
	☒

	Further
	Greengard, S, (2005), The Internet of Things (MIT Press Essential Knowledge) The MIT Press Essential Knowledge series) 
	☒

	Further
	Schwartz, M, (2016) Internet of Things with Arduino Cookbook, Packt Publishing
	☒

	Further
	www.w3schools.com
	☒

	Further
	Proteus User Guide
	☒
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AIM(S)
· To provide the student with knowledge of various types of transducers and the understanding of their application.
· To provide the student with the skills and understanding of various signal conditioning techniques and their application.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Demonstrate a knowledge of a wide range of transducers be able to select an appropriate transducer for a given parameter and scale.
2. Demonstrate a knowledge of signal conditioning techniques and be able to apply a suitable design technique to the implementation of a given transducer signal.

INDICATIVE CONTENT
· Transducers / Sensors
· Thermistors, thermocouples, infrared temperature sensors, light dependant resistors, photo diodes, photo transistors. Optical Sensors beam break / reflective, Hall effect sensors, strain gauges. 
· Dynamic transducers
· Altimeters, accelerometers, gyroscopes.
· Passive signal conditioning.
· Active signal conditioning – amplification and attenuation. 
· Standard operational amplifier configurations and applications.


LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Report
	2500 words 
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam 
	2 Hours
	 50%




Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA5006

	Module Title
	Transducers and Signal Conditioning

	Classification
	Reading List entry
	Electronic*

	Essential
	Horowitz, P.  and Hill, W, (2015), The Art of Electronics, Cambridge University Press
	☒

	Essential
	Sinclair, I (2014), Sensors and transducers, Newnes
ISBN 0434901814
	☐

	Further
	Wobschall, D, (1987), Circuit design for electronic instrumentation, Mc Graw Hill
	☐

	Further
	Murty, D, (2011) Transducers and Instrumentation, PHI Learning
	☒


	Further
	Patranabis, D (2011), Sensors and Transducers, PHI Learning
	☐












[bookmark: _Toc496630402][bookmark: _Toc505513157][bookmark: _Toc515449964]Level 6 Modules
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AIM(S)
To design and document hardware and software for control systems using industry standard methods. To implement a control system using PLC based hardware and software.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Design software code for, and properly document, a given control application.
2. Design and document the hardware and software required for fault diagnostics, operator controls, and safe operation of a PLC.

INDICATIVE CONTENT

· PLC architectures and concepts,
· Sequence function charts, 
· timing diagrams, 
· ladder logic programming 
· Instruction mode programming 
· Functional block programming

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Assignment/report 
	5000 Words 
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA6000

	Module Title
	Applied Programmable Logic Controllers

	Classification
	Reading List entry
	Electronic*

	Essential
	Jack, H (2010), Automating Manufacturing Systems with PLCs, , Lulu.com
	☒

	Essential
	Golnaraghi, F and Kuo, B (2017), Automatic Control Systems, Mc Graw Hill 
	☒

	Further
	Bolton, W (2015), Programmable Logic Controllers, Newnes
	☒
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AIM(S)
To produce suitable system designs, using open-ended multi-disciplinary problems with a limited time period, and appreciating practical constraints.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Demonstrate the ability to deploy accurately established techniques to produce suitable system designs over a range of technological applications.
INDICATIVE CONTENT
· Appropriate theoretical methods for designing practical systems.
· Researching
· Planning
· Self-management
· Costing
· Design approaches
· PCB Design
· Report writing

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%










ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Report 
	2500 words 
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Report 
	2500 words 
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%




READING LIST
	Module Code
	ACDA6002

	Module Title
	Electronic Systems Design

	Classification
	Reading List entry
	Electronic*

	Essential
	Horowitz, P.  and Hill, W, (2015), The Art of Electronics, Cambridge University Press
	☒

	Essential
	Sinclair, I (2014), Sensors and transducers, Newnes
	☐

	Essential
	Wobschall, D, (1987), Circuit design for electronic instrumentation, Mc Graw Hill
	☐

	Further
	Patranabis, D (2011), Sensors and Transducers, PHI Learning
	☐
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AIM(S)
To develop an advanced appreciation of the structure and design of digital systems and finite state machines in particular.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Synthesis and critically evaluate of innovative VHDL designs through the use of state of the art simulation and synthesis software.
2. Implement advanced digital designs including multi-input systems controllers.

INDICATIVE CONTENT
· Review of combinational and sequential circuit design including finite state machines.
· System controller design: system synchronisation, handshaking, state assignment, next state decoder, output decoder.
· PLDs and FPGAs.
· VHDL: model development, behavioural modelling, the VHDL language, program design, modelling FSMs.
· Schematic capture, synthesis and simulation tools for PLD and FPGA design (e.g. Mentor Graphics, Altera and Xilinx).

LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Assignment Report 
	2500 Words 
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam 
	2 Hours 
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA6001

	Module Title
	Electronics II

	Classification
	Reading List entry
	Electronic*

	Essential
	Ashenden, P (2007), Digital Design (VHDL): An Embedded Systems Approach Using VHDL , Morgan Kaufmann
	☒

	Essential
	Brown, S and Vranesic, Z (2008), Fundamentals of Digital Logic with VHDL Design, Mc Graw Hill
ISBN-10: 0077221435
	☐

	Further
	Haskell, R and Hanna, D (2015), VHDL by Example, LBE Books
	☐



	
MODULE CODE:
	ACDA6003

	TITLE:	
	[bookmark: _Toc515449968]Major Project

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	40

	
	

	JACS CODE:	
	I100



AIM(S)
· To provide an opportunity for the student to develop and demonstrate their ability to manage a significant project of their own choice, related to the major themes of their chosen course.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
1. Critically evaluate technical and other literature and to apply the evidence gathered to solve a complex problem
2. Demonstrate a professional and systematic approach to the solution of complex problems 
3. Demonstrate high level professional skills to present information both orally and in a written form 
4. Demonstrate the ability, as an individual, to plan a complex project and to produce a convincing artefact as a solution to the problem
5. Understand and effectively apply the legal ethical and professional issues in the development of a project

INDICATIVE CONTENT
· Overview of research and development methodologies suitable for student projects.
· Overview of common statistical techniques
· Visualisation of different data types
· Ethical issues
· Sustainability issues
· Establishing and justifying metrics, analysis of test results e.g. including software benchmarking, 
· Contingency planning
· Development of documentation for academic projects
· Presentation of work produced to an academic audience
· Subject-specific content as required

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	25
	6%

	Independent learning
	375
	94%

	Placement learning
	0
	0%

	TOTAL
	400
	100%


ASSESSMENT

Assessment Component 1
	☐	Written exam
	☐	Coursework
	☒	Practical

	Mode of assessment
	Volume
	Weighting

	Presentation
	Presentation and Q&A (10mins & 10mins)
	5%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Report
	Dissertation (9000 words)
	75%



Assessment Component 3
	☐	Written exam
	☐	Coursework
	☒	Practical

	Mode of assessment
	Volume
	Weighting

	Presentation
	Presentation and Q&A (15mins & 10mins)
	15%



Assessment Component 4
	☐	Written exam
	☐	Coursework
	☒	Practical

	Mode of assessment
	Volume
	Weighting

	Exhibition Board
	N/A
	5%



The Major Project module deviates from the standard assessment recommendations given in the quality handbook due to its special role within the programme. This module has been developed and perfected over many years and it was found that without several levels of intermediate assessment then students tended to fall behind on this module. The inclusion of the exhibition board was included to boost the employability skills of graduates which is presented to invited employers at the annual graduation show





Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	75%

	Practical
	25%

	TOTAL
	100%



READING LIST
	Module Code
	ACDA6003

	Module Title
	Major Project

	Classification
	Reading List entry
	Electronic*

	Essential
	Avison, D. and Fitzgerald, G. (2007), Information Systems Development: Methodologies, Techniques and Tools, 4th Edition McGraw-Hill: Maidenhead.
	☒

	Essential
	Kranzler, J.H. (2017) Statistics for the Terrified, 6th Edition , Rowman & Littlefield, Lanham.
	☒

	Essential
	McCormac, C and Davis, J. (2012) Research Project Success: The Essential Guide for Science and Engineering Students. RSC Publishing, Cambridge
	☒

	Essential
	O’Leary, Z. (2013) The Essential Guide to Doing Your Research Project, 3rd Edition, SAGE Publications Ltd
	☒

	Essential
	Saunders, M., Lewis, P. and Thornhill, A. (2015), Research Methods for Business Students, 7th Edition FT/Prentice Hall: Harlow
	☒

	Further
	Baase, S. (2012), A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition, 4th Edition Pearson: NY 
	☒

	Further
	Collis, J. and Hussey, R. (2014) Business Research: a Practical Guide for Undergraduate and Postgraduate Students, 4th Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Cottrell, S.(2017) Critical Thinking Skills: Developing Effective Analysis and Argument, Palgrave Study Guides, 3rd Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Davies, M. B.  and Hughes, N. (2014) Doing a Successful Research Project: Using Qualitative Or Quantitative Methods. 2nd Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Dawson, C.W. (2015) Projects in Computing and Information Systems: a Student’s Guide, 3rd Edition Pearson Higher Education
	☐

	Further
	Denscombe, M (2015) The Good Research Guide, 5th Edition OU Press: Buckingham
	☒

	Further
	Few, S (2012) Show Me the Numbers: Designing Tables and Graphs to Enlighten, Analytics Press: Burlingame.
	☐

	Further
	Quinn, M. J. (2016) Ethics for the Information Age: International Edition, 7th Edition, Pearson: NY
	☐

	Further
	Yin, R K, (2013) Case Study Research: Design and Methods, 5th Edition, Sage: Beverly Hills.
	☐






	
MODULE CODE:
	ACDA6004 

	TITLE:	
	[bookmark: _Toc515449969]Power Electronics and Drives

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
· To develop in the student an in depth understanding of power electronic circuits and systems, their use in power supply and energy storage systems and their use in electrical drive systems. 
· To develop the appropriate skills necessary for the analysis and design of power electronic systems including electrical drive systems.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Analyse and design power electronic systems employing established and emerging techniques.
2. Analyse electrical drive systems and apply established and emerging techniques to ensure effective operation of these systems.

INDICATIVE CONTENT
· Power Electronic Converters - Power electronic components and circuits. AC to DC, DC to AC, DC to DC, and AC to AC conversion processes.
· Calculation of peak, mean and RMS values of voltage and current associated with each converter. Maximum Power Point Tracking. Grid synchronization. Calculation of harmonic distortion factors. Switching losses, conversion efficiency (for example in solar PV).Power factor calculations. Protection of devices.
· Switch Mode and Uninterruptible Power Supplies -Design and analysis of switch mode circuits and systems. 
· Design and analysis of uninterruptible power supply systems, incorporating energy storage systems. Charge and discharge control algorithms for various battery types.
· DC and AC Motor Drives including an overview and analysis of electrical machine systems analysis of AC machine and DC machine systems and their representation by equivalent circuits.
· Application of power electronic converters to motors to provide variable speed and variable torque as required by electric vehicles.
· Analysis of electrical drive systems, consisting of DC and AC machines and a broad range of power electronic converters. 
· Analysis and design of speed and torque control techniques for electrical drives, including vector control.



LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Assignment 
	3000 Words Equivalent
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam
	2 Hours
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%





READING LIST
	Module Code
	ACDA6004

	Module Title
	Power Electronics and Drives

	Classification
	Reading List entry
	Electronic*

	Essential
	Rashid M H. Power Electronics Handbook, Devices, Circuits and Applications, . Elsevier.  (2011)
	☒

	Essential
	Wildi T. Electrical Machines, Drives and Power Systems. Prentice Hall.  (2013)
	☒

	Essential
	Mohan N. Power Electronics  Wiley (2011)
	☐

	Further
	Vukosavic S Electrical Machines (Power Electronics and Power Systems) Springer (2013) 
	☐

	Further
	Lander C W, Power Electronics, 3rd Edition. McGraw-Hill Higher Education.  (1993)
	☐

	Further
	Krishnan R. Electric Motor Drives Modelling, Analysis, and Control. Prentice Hall.  (2001)
	☐

	Further
	Mohan N, Undeland T M, Robbins W P. Power Electronics, Converters, Applications and Design, 3rd Edition. John Wiley & Sons Inc.  (2002)
	☐

	Further
	Fitzgerald A E, Kingsley C, Umans S D. Electric Machinery, 6th Edition. McGraw-Hill Higher Education. .  (2002)
	☐

	Further
	Hughes A. Electric Motors and Drives: Fundamentals, Types and Applications. Newnes  (2005)
	☐




	
MODULE CODE:
	ACDA6005 

	TITLE:	
	[bookmark: _Toc515449970]Smart and Connected Devices II

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
Critique current technological approaches to the development and application of smart devices in a variety of contexts.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Apply appropriate design techniques to the development of IoT networked device systems
2. Develop web-based software systems for monitoring and control in good form with appropriate attention to security.
INDICATIVE CONTENT
· Control over the Internet
· Software considerations – interrupt driven, real time, safety critical coding
· Prioritisation and control
· Video data and property security management 
· Local controllers
· Strategies for data management (local/remote)
· Data storage, data management, confidentiality and security
· Servers and interfaces
· Socket programming in C for TCP/IP
· Server apps
· Users – communications, control and display
· User interfaces, APIs and app generation
· Usability and utility
· Simulation and smart cities
· Use of Packet Tracer or similar simulation tools to design and verify network layouts, network segmentation and data constraints (throughput, bandwidth, jitter)

LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%


ASSESSMENT
Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Report 
	5000 Words Equivalent
	100%



Assessment Summary

	Activity type
	Percentage

	Written Exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%










READING LIST

	Module Code
	ACDA6005

	Module Title
	Smart and Connected Devices II

	Classification
	Reading List entry
	Electronic*

	Essential
	Michael J. Donahoo and Kenneth L. Calvert, TCP/IP Sockets in C: Practical Guide for Programmers 2nd Edn., Elsevier, 2009, ISBN-13:978-0-12-374540-8
	☒

	Further
	Raspberry Pi IoT Projects: Prototyping Experiments for Makers Paperback – 12 Aug 2016 by John C. Shovic (Author) Apress; 1st ed. edition (12 Aug. 2016)
	☒

	Further
	Raspberry Pi IoT In C Paperback – 2 Oct 2016 
by Harry Fairhead (Author) I/O Press; 1 edition (2 Oct. 2016)
	☐

	Further
	IoT and the Industry 4.0: Principles and Educational Applications Paperback – 7 Oct 2016 by Luan Casagrande (Editor),‎ Vilson Gruber (Editor),‎ Roderval Marcelino (Editor) Scholars' Press (7 Oct. 2016)
	☐

	Further
	IoT: Building Arduino-Based Projects Paperback – 31 Aug 2016 by Peter Waher (Author),‎ Pradeeka Seneviratne (Author),‎ Brian Russell (Author),‎ Drew Van Duren (Author) Packt Publishing (31 Aug. 2016)
	☐

	Further
	Arduino: Programming Arduino: Beginners Guide To Get Started With Internet Of Things (Arduino Programming Book, Arduino Programming for IOT Projects, Arduino Guide Book for Engineers, Arduino Board) Paperback – 10 Nov 2016 by UpSkill Learning (Author) CreateSpace Independent Publishing Platform (10 Nov. 2016)
	☒
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