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Abstract:  This paper provides an outline of the re-developed Bachelor of Engineering Technology degree that commenced delivery in the Electrical and Computer Engineering Department at Manukau Institute of Technology (MIT) at the beginning of 2006.  After the objectives for the degree are stated, a discussion on the philosophy of the programme is presented.  Reasons for the structure are explained and the outcomes for the 5-major degree are listed.  Feedback from students who have translated to the new structure is very positive, reporting that they have a much clearer vision of their chosen major.
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Introduction
In recent years, New Zealand industry has been transformed from a protected, consumer product producer, to an export intensive, high technology, niche provider covering a wide range of technologies.  Electrical and electronic devices are found embedded in an ever-increasing range of New Zealand products and systems.  These range from communication products through home appliances to heavy industrial plant.

The engineers and technologists responsible for the design, proto-typing, installation, commissioning and servicing of this varied equipment are needed in increasing numbers.  In addition, as technology becomes increasingly complex, so does the educational requirement needed by engineering staff.

It is of vital importance that New Zealand industry has continuing access to engineering staff of the highest calibre across a wide range of job functions.  The re-structure of the electrical engineering degrees at Manukau Institute of Technology (MIT) during 2004 & 2005 attempted to address this need, where the Bachelor of Engineering Technology degree occupies the gap between diploma qualified technicians and professional engineers.  The re-structure was prompted by the fact that the degree was coming up for re-accreditation and the change from a 378 credit model to a 360 credit model, as required by the New Zealand Qualifications Authority (NZQA).  It is closely focussed on the needs of the engineering technologist and has a stronger orientation toward applied technology than the traditional Bachelor of Engineering degree.  In the re-development of the degree, cognisance was taken of both the present situation in industry and anticipated future trends.  
The purpose of this paper is to discuss how the Department of Electrical & Computer Engineering at Manukau Institute of Technology has implemented courses leading to a BEngTech degree which will satisfy the perceived growth in applied technology.
Objectives
A course of instruction can only be properly described by beginning with a statement of its objectives against which the significance of the various course elements may be appreciated.
The overarching objective of the Electrical Engineering degree courses at Manukau Institute of Technology is to graduate engineers and technologists that are capable of sustaining an independent and adaptive learning process continuously through life.  Considerable emphasis is thus given throughout the degree programmes to the promotion of self-education by the student.  If the student is to be effective in their chosen discipline, they have to be taught and come to understand the fundamental principles on which that discipline depends and to be exposed to some of the more important applications in that area.

The MIT programme is specifically designed to produce an Engineering Technologist to meet the graduate profile specified by The Institution of Professional Engineers New Zealand (IPENZ) and to enable the graduates to obtain Technical Membership (TIPENZ).  IPENZ (2003) defines an Engineering Technologist as being competent at analysing, solving, managing and taking responsibility for broadly-defined engineering problems and activities.  IPENZ is a signatory to the Sydney Accord which defines the profile expected of graduates of a Bachelor of Engineering Technology degree.  (The Sydney Accord is an agreement between the engineering accreditation bodies in a number of countries, to recognise as substantially equivalent the engineering technologist degrees delivered in those countries.)
Programme Philosophy

The Bachelor of Engineering Technology degree prepares students for careers as Engineering Technologists while the Bachelor of Engineering degree prepares students to become Professional Engineers.  The Professional Engineer and the Engineering Technologist share a close and interdependent relationship and often work cooperatively on projects.  The philosophy of the BEngTech degree clearly differentiates between them.

The Engineering Technologist is more likely to

· be application-oriented and less theoretical

· depend to a greater extent on hands-on skills

· work with technology on a daily basis

· be focused on a particular technology or aspect of an organisation’s operations

· be involved in discrete design and problem solving

The Professional Engineer, on the other hand is more likely to

· deal with abstract concepts and representations

· be analysis-oriented

· be skilled in advanced mathematics

· be required to have a broad or holistic view of engineering systems and/or organisations

· be involved in conceptual design and research

The Electrical and Computer Engineering Department at MIT strongly believes in the holistic teaching of theoretical and practical skills, thus the programme is built from courses delivered in this manner.  The student’s progression through the programme is to build a broad foundation of required knowledge and then specialise in different topic areas as their strengths and weaknesses emerge.  The requirement to successfully complete a course as a pre requisite to that at a higher level, will ensure that a student has a high probability of success throughout the programme.

As the field of technology is rapidly changing, students need to acquire skills of lifelong learning to maintain themselves at the forefront of technology.  These skills are developed by the significant use of project-based assessment, where the student is given a brief and is required to research material/acquire skills to complete it satisfactorily.  This methodology reflects the current practice in the workplace, where keeping up with technology is an essential part of the environment.

At MIT, it is believed that students need specific sub-sets of technical knowledge to succeed in today’s work environment.  Strands within a Major have therefore been developed to provide guidance for students in their choice of optional courses.  The degree enables progression from MIT diplomas, a National Diploma in Engineering (NDE), other Polytechnic Diplomas and a New Zealand Certificate in Engineering (NZCE).

Programme Structure
The degree consists of three years full time study divided into 20 courses.  Year one courses are compulsory to provide underpinning knowledge for the courses in the chosen major.  Each major shares a common set of compulsory courses in electrical and electronic principles, computer hardware and software, mathematics, engineering design, communications, management, accounting and use of natural resources.  These common ‘core’ courses give a breadth to the qualification, whilst the specialised courses within each of the majors provide discipline specific knowledge and skills.

Each major has two strands of three specified courses, which enables the student to develop an in-depth knowledge of the major before undertaking a 45 credit Development Project in the final semester.  Project management principles taught in the Professional Development papers are applied when the Development Project is undertaken. A third strand permits the student to elect subjects to complement the chosen major.  The more likely electives for a student are listed on the structure diagram for the chosen major.  However, through consultation with the Programme Director, any appropriate subjects can be taken from within the degree.
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Figure 1: Structure of BEngTech degree at Manukau Institute of Technology

The programme presently provides five majors.  However, its structure permits other majors to be added with relative ease.
  The current majors are:

· Computer Engineering

· Computer Network Engineering

· Electrical Engineering

· Electronic Engineering

· Mechatronics
To graduate, a student needs to complete, for the award of the degree:

· 360 credits

· a minimum of 72 credits at Level 7 on the New Zealand National Qualifications Framework (NQF) (NZQA - June 2005)
· a minimum of 72 credits at Level 6 on the New Zealand NQF
· all required subjects for the chosen major

The figure below provides a visualisation of the programme for the Electrical Engineering major and similar ones are available for the other majors within the degree.  These diagrams are used during initial interview to explain the programme and are then used by the student as guidance for enrolment in each subsequent semester.  The diagrams for the other majors can be viewed from the MIT website.
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Figure 2:  Structure of BEngTech degree showing the core subjects and the Electrical Engineering Major strands
Majors
Each major was identified as having specific requirements with the overall emphasis being on ‘in-depth’ knowledge.   
The Electrical Engineering major has been running since the introduction of the degree in 2000.  It was designed to provide the graduate with the following attributes:

· an in-depth knowledge of the operation and protection of power systems;

· an understanding of the design requirements for power systems;

· an in-depth knowledge of the operation and performance of electrical machines;

· a knowledge of the fundamental components and operation of power electronic systems.

The subject strands are shown in Figure 2.

The Electronic Engineering major was designed to provide the graduate with the following attributes:

· an in-depth knowledge of the analysis and design of analogue circuits, digital circuits and power supplies;

· an in-depth knowledge of converting analogue signals to digital signals and the consequences thereof;

· an ability to interface microcomputers to real world sensors and actuators;

· an in-depth knowledge of data acquisition systems.

The subject strands are shown in Figure 3.
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Figure 3: Strands of the Electronic Engineering Major for the BEngTech Degree

The Computer Engineering major was designed to provide the graduate with the following attributes:

· in-depth programming skills in current programming languages;

· expertise in Embedded Systems;

· an appreciation of modular and structured design.

The subject strands are shown in Figure 4.
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Figure 4: Strands of the Computer Engineering Major for the BEngTech Degree

The Computer Network Engineering Engineering major was designed to provide the graduate with the following attributes:

· the ability to plan, implement, manage and troubleshoot Local-area Networks (LANs) and  Wide-Area Networks (WANs);

· knowledge and skills to acquire various industry certifications.

The structure diagram for this major is shown in Figure 5.
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Figure 5: Strands of the Computer Network Engineering Major for the BEngTech Degree

The Mechatronics major was designed to provide the graduate with the following attributes:

· a fundamental understanding of the analysis and design of mechanical and electrical devices;

· a broad understanding of the utilization of computers in industrial control; 

· an understanding of the principles of control systems, with particular application to motion control;

· an in-depth knowledge of the use, programming and interfacing of Programmable Logic Controllers (PLCs)  in automated processes.

The subject strands are shown in Figure 6.
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Figure 6: Strands of the Mechatronics Major for the BEngTech Degree

Courses

In developing the content of each of the courses, close attention was placed on meeting the IPENZ attributes.  Each course descriptor, which can be viewed on the MIT website, includes a table to indicate which outcome of the course meets the specified IPENZ graduate attribute.  A sample of a Course Descriptor is provided in an appendix to this paper for the 45 credit Development Project which is the capstone course for the degree in its final semester.
Conclusion

A degree must provide a basis for life-long learning and an undergraduate programme is not an end in itself, but rather an element in the process of continuing education.  It is but one stage in the continuous process of total professional development.  The Bachelor of Engineering Technology degree at MIT provides a firm foundation to enable life-long learning. Students graduate with a depth and breadth of knowledge that is appropriate to a Technologist degree.  Knowledge of subject matter is a prerequisite for the graduate to be able to solve problems.  However, the graduate must also be able to think critically, be able to make engineering judgements, solve problems creatively, behave ethically, be cognisant of designing for sustainability, communicate technical and non-technical information and have highly developed interpersonal, teamwork, and social skills.
Feedback from students during course guidance interviews, who have translated to the new structure, has been very positive, indicating that they have a much clearer view of the objective of their chosen major.
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Appendix – Sample Course Descriptor for the Degree

115-713
Development Project

Level  7
Credits  45
Version June 05

PURPOSE

To provide the student with a significant amount of time in which to investigate an engineering problem; to propose, specify, design and develop a solution and where feasible, to construct and test a prototype.

LEARNING TIME

	Contact hours
	Self-directed
	Total Hours

	30
	420
	450


Owning Programme

MN4331 – Bachelor of Engineering Technology

PRE-REQUISITE

A minimum of 80 Level 6 credits in the chosen major of the Bachelor of Engineering Technology degree

CONTENT

· Theoretical knowledge and practical skills are applied in this practical development project.  

· The creation of an effective product prototype is the major emphasis of this course.

LEARNING OUTCOMES

On the successful completion the student should be able to:

1. 
Synthesise a solution for an engineering problem

1.1 
Analyse an engineering problem and propose some possible solutions.

1.2 
Research the relevant literature to aid the design and development of an appropriate solution to a problem.

1.3 
Justify the solution.


2. 
Complete a project to a specified standard.

2.1 
The steps of the design process for a specific problem are identified.

2.2 
Time plan, resources and budget are estimated.

Range: dataflow diagram, project management

2.3 
The importance of keeping a log of work and decisions taken is understood.


2.4 
Project is managed in an orderly manner.

3. 
Design, construct and test a product.

3.1 
A product is designed and constructed based on selected solution.

3.2 
Product performance is tested and evaluated.

4. 
Use software application packages as an engineering tool.

4.1 
Select appropriate application packages for the problem.

4.2 
Utilise the software to make effective engineering decisions. 

5. 
Communicate effectively with customers, peers, technicians and engineers

5.1 
Outcomes are reported to peers.

Range: demonstration, presentation and report

6. 
Demonstrate participation in activities that develop their personal generic capabilities.

6.1 
A high standard of ethical behaviour was evident

6.2 
Interpersonal skills were practised

6.3 
Teamwork was evident through peer to peer interaction

ASSESSMENT 

· The Generic capabilities are assessed formally through written work and formatively through class activities.  Students are expected to behave in a professional manner at all times, to be culturally sensitive in their interactions with other people.  All work submitted for marking that was performed in an uncontrolled assessment environment is accompanied with a cover sheet declaring that this is the students own work.

Each Learning Outcome will be assessed by a combination of:

· hardware which demonstrates the required functionality

· software which demonstrates the required functionality

· a formal written report

· an oral presentation to peers, staff members and invited guests

· a demonstration of the prototype solution and satisfactory responses to any questions that may be asked.

EVIDENCE OF ACHIEVEMENT

Project Proposal
5%

Progress Report
10%

Final Written Report
20%

Oral Presentation and Product Demonstration
15%

Final Product
40%

Student Attributes (Supervisor’s Mark)
10%

LEARNING AND TEACHING STRATEGIES  

Regular meetings with the supervisor of the project and possible group members.

Student Presentations

LEARNING AND TEACHING RESOURCES  

Required text:
Nil

Recommended text:
Nil

IPENZ Graduate Attributes

	
	Graduate Attributes
	Outcome

	2
	Knowledge of Engineering Sciences
	1, 2

	3
	Problem Analysis
	1, 2, 3

	4
	Design/ development of solutions
	1, 2, 3

	5
	Investigation 
	1, 2, 3

	6
	Modern Tool Usage
	3

	7
	Individual and Team work
	5

	8
	Communication
	4

	9
	The Engineer and Society 
	All

	10
	Ethics
	1, 4,5

	11
	Environment and Sustainability
	1

	12
	Project Management and Finance
	2, 4

	13
	Life long learning
	All
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Title


1&2


502.6XX
Programming for Engineers 2
20 credits - Level 6


106.7XX
Professional Eng Development 2
15 credits - Level 7


1&2


513.5XX
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


XXX.XXX
Title
15 credits - Level 5


1&2


115.7XX
Development Project
45 credits - Level 7


1&2


524.5XX Instrumentation 
& Control 1 - 15 credits - Level 5


115.7XX
Development Project
45 credits - Level 7


Computer Network Engineering Major


Year 1


Year 2


Year 3


502.514
Engineering Computing
15 credits - Level 5


MN4331 - Bachelor of Engineering Technology


STUDYLINK Requirements for Loans & Allowances
A student must enrol in a minimum of 48 credits in their first semester, and a minimum total of 96 credits for a full year

PROGRAMME COMPLETION
Students must complete 360 credits, with a minimum of 72 at level 7 or higher


114.507
Engineering Design
15 credits - Level 5


523.517
Electrical & Electronic Principles 1
15 credits - Level 5


523.518
Electrical & Electronic Principles 2
15 credits - Level 5


141.510
Engineering Mathematics 3
15 credits - Level 5


504.507
Microcontroller Systems 1
15 credits - Level 5


Elective from 
List 1
15 credits - Level 5


106.606
Professional Eng Development 1
15 credits - Level 6


Elective from 
List 2
20 credits - Level 6


Elective from 
List 3
20 credits - Level 6 or 7


ELECTIVE LIST 2


106.703
Professional Eng Development 2
15 credits - Level 7


ELECTIVE LIST 1


115.713
Development Project
45 credits - Level 7


ELECTIVE LIST 3


The elective subjects are listed in order of preference.  
Electives from another major may be taken through application to the Programme Director


￼


181.515
Communications for Engineers
15 credits - Level 5


124.503
Engineering Mechanics
15 credits - Level 5


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


OR


502.513 Programming for Engineers 1 - 15 credits - Level 5


524.509 Instrumentation 
& Control 1 - 15 credits - Level 5


502.621 Programming for Engineers 2 - 20 credits - Level 6


145.602 Production Manufacturing 
20 credits - Level 6


532.605 Electronics Manufacturing 2
20 credits - Level 6


524.607 Instrumentation 
& Control 2 - 20 credits - Level 6


533.618 Power Electronics
20 credits - Level 6


502.708 Programming for Engineers 3 - 20 credits - Level 7


145.702 Operations Research
20 credits - Level 7


524.705 Control Systems
20 credits - Level 7


533.715 Signal Processing
20 credits - Level 7


Electronic Engineering Major


533.516
Electronics 2
15 credits - Level 5


532.509
Electronics Manufacturing 1
15 credits - Level 5


504.606
Microcontroller Systems 2
20 credits - Level 6


533.616
Electronics 3
20 credits - Level 6


114.608
Electronic Design
20 credits - Level 6


505.704
Embedded Systems
20 credits - Level 7


533.716 Optoelectronics
20 credits - Level 7


181.515
Communications for Engineers
15 credits - Level 5


124.503
Engineering Mechanics
15 credits - Level 5


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


OR


513.619 Fundamentals in Network Security - 20 credits - Level 6


513.505 Fundamentals of Wireless LANS - 15 credits - Level 5


513.615 Network Principles 2 (CCNA 3 & 4) - 15 credits - Level 6


506.604 PC Engineering 2
20 credits - Level 6


507.602  3D Graphic Principles
20 credits - Level 6


513.616 Advanced Routing (CCNP1) - 15 credits - Level 6


507.702 3D Graphic Algorithms
20 credits - Level 7


Computer Engineering Major


502.621
Programming for Engineers 2
20 credits - Level 6


504.606
Microcontroller Systems 2
20 credits - Level 6


502.708
Programming for Engineers 3
20 credits - Level 7


505.704
Embedded Systems
20 credits - Level 7


502.513
Programming for Engineers 1
15 credits - Level 5


506.510
PC Engineering 1
15 credits - Level 5


1&2


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


513.615
Network Principles 2 (CCNA 3 & 4)
15 credits - Level 6


513.505 Fundamentals of Wireless LANS - 15 credits - Level 5


502.513 Programming for Engineers 1 - 15 credits - Level 5


506.510 PC Engineering 1
15 credits - Level 5


506.604 PC Engineering 2
20 credits - Level 6


502.621 Programming for Engineers 2 - 20 credits - Level 6


502.708 Programming for Engineers 3 - 20 credits - Level 7


145.702 Operations Research
20 credits - Level 7


Computer Network Engineering Major


513.617
Remote Access (CCNP2)
20 credits - Level 6


513.618
Multi-layer Switching (CCNP3)
20 credits - Level 6


513.705
Network Trouble Shooting (CCNP4)
20 credits - Level 7


513.619
Fundamentals in Network Security
20 credits - Level 6


513.616
Advanced Routing (CCNP1)
15 credits - Level 6


181.515
Communications for Engineers
15 credits - Level 5


1&2


181.515
Communications for Engineers
15 credits - Level 5


124.503
Engineering Mechanics
15 credits - Level 5


524.509 Instrumentation 
& Control 1 - 15 credits - Level 5


533.516 Electronics 2
15 credits - Level 5


502.513 Programming for Engineers 1 - 15 credits - Level 5


502.621 Programming for Engineers 2 - 20 credits - Level 6


502.708 Programming for Engineers 3 - 20 credits - Level 7


513.504 Network Principles 1
15 credits - Level 5


524.607 Instrumentation 
& Control 2 - 20 credits - Level 6


533.616 Electronics 3
20 credits - Level 6


504.606 Microcontroller 
Systems 2 - 20 credits - Level 6


524.705 Control Systems
20 credits - Level 7


114.608 Electronic Design
20 credits - Level 6


505.704 Embedded Systems
20 credits - Level 7


 Mechatronics Major


527.609
PLC Programming 2
20 credits - Level 6


243.609
Mechanics of Machines
20 credits - Level 6


527.610
Automation
20 credits - Level 6


527.701
Robotics
20 credits - Level 7


527.517
PLC Programming 1
15 credits - Level 5


243.510
Fluid Mechanics
15 credits - Level 5
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Students must complete 360 credits, with a minimum of 72 at level 7 or higher


502.514
Engineering Computing
15 credits - Level 5


MN4331 - Bachelor of Engineering Technology - Mid-Year Start


523.517
Electrical & Electronic Principles 1
15 credits - Level 5
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Electrical & Electronic Principles 2
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141.510
Engineering Mathematics 3
15 credits - Level 5


114.507
Engineering Design
15 credits - Level 5


504.507
Microcontroller Systems 1
15 credits - Level 5


181.515
Communications for Engineers
15 credits - Level 5


106.606
Professional Eng Development 1
15 credits - Level 6


124.503
Engineering Mechanics
15 credits - Level 5


July - Nov


Feb - June


July - Nov


Feb - June


￼


523.519
Elements of Power Engineering
15 credits - Level 5


523.520
Electrical Machines
15 credits - Level 5


533.615
Power Electronics
20 credits - Level 6


525.612
Power Systems 1
20 credits - Level 6


523.702
Electrical Machine
Dynamics
20 credits - Level 7


525.704
Power Systems 2
20 credits - Level 7


527.517
PLC Programming 1
15 credits - Level 5


527.609
PLC Programming 2
20 credits - Level 7


527.610
Automation
20 credits - Level 7


Electrical Engineering Major


106.703
Professional Eng Development 2
15 credits - Level 7


115.713
Development Project
45 credits - Level 7


Electronic Engineering Major


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


OR


533.516
Electronics 2
15 credits - Level 5


504.606
Microcontroller Systems 2
20 credits - Level 6


533.616
Electronics 3
20 credits - Level 6


114.608
Electronic Design
20 credits - Level 6


505.704
Embedded Systems
20 credits - Level 7


502.513
Programming for Engineers 1
15 credits - Level 5


502.621
Programming for Engineers 2
20 credits - Level 6


502.708
Programming for Engineers 3
20 credits - Level 7


532.509
Electronics Manufacturing 1
15 credits - Level 5


106.703
Professional Eng Development 2
15 credits - Level 7


115.713
Development Project
45 credits - Level 7


Computer Engineering Major


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


OR


502.513
Programming for Engineers 1
15 credits - Level 5


502.621
Programming for Engineers 2
20 credits - Level 6


502.708
Programming for Engineers 3
20 credits - Level 7


506.510
PC Engineering 1
15 credits - Level 5


504.606
Microcontroller Systems 2
20 credits - Level 6


505.704
Embedded Systems
20 credits - Level 7


114.608
Electronic Design
20 credits - Level 6


506.604
PC Engineering 2
20 credits - Level 6


513.615
Network Principles 2
15 credits - Level 6


106.703
Professional Eng Development 2
15 credits - Level 7


115.713
Development Project
45 credits - Level 7


181.515
Communications for Engineers
15 credits - Level 5


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


513.615
Network Principles 2
15 credits - Level 6


106.703
Professional Eng Development 2
15 credits - Level 7


1&2


513.617
Remote Access (CCNP2)
20 credits - Level 6


513.618
Multi-layer Switching (CCNP3)
20 credits - Level 6


513.705
Network Trouble Shooting (CCNP4)
20 credits - Level 7


513.619
Fundamentals in Network Security
20 credits - Level 6


513.616
Advanced Routing (CCNP1)
15 credits - Level 6


506.510
PC Engineering 1
15 credits - Level 5


506.604
PC Engineering 2
20 credits - Level 6


145.702
Operations Research
20 credits - Level 7


Year 1


Year 2


Year 3


STUDYLINK Requirements for Loans & Allowances
A student must enrol in a minimum of 48 credits in their first semester, and a minimum total of 96 credits for a full year

PROGRAMME COMPLETION
Students must complete 360 credits, with a minimum of 72 at level 7 or higher


502.514
Engineering Computing
15 credits - Level 5


MN4331 - Bachelor of Engineering Technology - Mid-Year Start


523.517
Electrical & Electronic Principles 1
15 credits - Level 5


523.518
Electrical & Electronic Principles 2
15 credits - Level 5


141.510
Engineering Mathematics 3
15 credits - Level 5


114.507
Engineering Design
15 credits - Level 5


504.507
Microcontroller Systems 1
15 credits - Level 5


106.606
Professional Eng Development 1
15 credits - Level 6


115.713
Development Project
45 credits - Level 7


￼


 Mechatronics Major


106.703
Professional Eng Development 2
15 credits - Level 7


115.713
Development Project
45 credits - Level 7


527.609
PLC Programming 2
20 credits - Level 6


243.609
Mechanics of Machines
20 credits - Level 6


527.610
Automation
20 credits - Level 6


527.701
Robotics
20 credits - Level 7


527.517
PLC Programming 1
15 credits - Level 5


243.510
Fluid Mechanics
15 credits - Level 5


524.509
Instrumentation & Control 1
15 credits - Level 5


504.606
Microcontroller Systems 2
20 credits - Level 6


524.607
Instrumentation & Control 2
20 credits - Level 6
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Optional
Level 7
15 Credits


502.621
Programming for Engineers 2
20 credits - Level 6


504.606
Microcontroller Systems 2
20 credits - Level 6


502.708
Programming for Engineers 3
20 credits - Level 7


505.704
Embedded Systems
20 credits - Level 7


502.513
Programming for Engineers 1
15 credits - Level 5


506.510
PC Engineering 1
15 credits - Level 5



_1220181119.vsd
Not part of programme credits


Compulsory
30 credits


Optional
15 Credits
Semester 1 & 2


Compulsory
15 credits


Optional
15 Credits


Optional
Level 7
15 Credits


￼


Page ￼


Title


1&2


502.6XX
Programming for Engineers 2
20 credits - Level 6


106.7XX
Professional Eng Development 2
15 credits - Level 7


1&2


513.5XX
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


XXX.XXX
Title
15 credits - Level 5


1&2


115.7XX
Development Project
45 credits - Level 7


1&2


524.5XX Instrumentation 
& Control 1 - 15 credits - Level 5


115.7XX
Development Project
45 credits - Level 7


Computer Network Engineering Major


Year 1


Year 2


Year 3


502.514
Engineering Computing
15 credits - Level 5


MN4331 - Bachelor of Engineering Technology


STUDYLINK Requirements for Loans & Allowances
A student must enrol in a minimum of 48 credits in their first semester, and a minimum total of 96 credits for a full year

PROGRAMME COMPLETION
Students must complete 360 credits, with a minimum of 72 at level 7 or higher


114.507
Engineering Design
15 credits - Level 5


523.517
Electrical & Electronic Principles 1
15 credits - Level 5


523.518
Electrical & Electronic Principles 2
15 credits - Level 5


141.510
Engineering Mathematics 3
15 credits - Level 5


504.507
Microcontroller Systems 1
15 credits - Level 5


Elective from 
List 1
15 credits - Level 5


106.606
Professional Eng Development 1
15 credits - Level 6


Elective from 
List 2
20 credits - Level 6


Elective from 
List 3
20 credits - Level 6 or 7


ELECTIVE LIST 2


106.703
Professional Eng Development 2
15 credits - Level 7


ELECTIVE LIST 1


115.713
Development Project
45 credits - Level 7


ELECTIVE LIST 3


The elective subjects are listed in order of preference.  
Electives from another major may be taken through application to the Programme Director


￼


181.515
Communications for Engineers
15 credits - Level 5


124.503
Engineering Mechanics
15 credits - Level 5


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


OR


502.513 Programming for Engineers 1 - 15 credits - Level 5


524.509 Instrumentation 
& Control 1 - 15 credits - Level 5


502.621 Programming for Engineers 2 - 20 credits - Level 6


145.602 Production Manufacturing 
20 credits - Level 6


532.605 Electronics Manufacturing 2
20 credits - Level 6


524.607 Instrumentation 
& Control 2 - 20 credits - Level 6


533.618 Power Electronics
20 credits - Level 6


502.708 Programming for Engineers 3 - 20 credits - Level 7


145.702 Operations Research
20 credits - Level 7


524.705 Control Systems
20 credits - Level 7


533.715 Signal Processing
20 credits - Level 7


Electronic Engineering Major


533.516
Electronics 2
15 credits - Level 5


532.509
Electronics Manufacturing 1
15 credits - Level 5


504.606
Microcontroller Systems 2
20 credits - Level 6


533.616
Electronics 3
20 credits - Level 6


114.608
Electronic Design
20 credits - Level 6


505.704
Embedded Systems
20 credits - Level 7


533.716 Optoelectronics
20 credits - Level 7


181.515
Communications for Engineers
15 credits - Level 5


124.503
Engineering Mechanics
15 credits - Level 5


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


OR


513.619 Fundamentals in Network Security - 20 credits - Level 6


513.505 Fundamentals of Wireless LANS - 15 credits - Level 5


513.615 Network Principles 2 (CCNA 3 & 4) - 15 credits - Level 6


506.604 PC Engineering 2
20 credits - Level 6


507.602  3D Graphic Principles
20 credits - Level 6


513.616 Advanced Routing (CCNP1) - 15 credits - Level 6


507.702 3D Graphic Algorithms
20 credits - Level 7


Computer Engineering Major


502.621
Programming for Engineers 2
20 credits - Level 6


504.606
Microcontroller Systems 2
20 credits - Level 6


502.708
Programming for Engineers 3
20 credits - Level 7


505.704
Embedded Systems
20 credits - Level 7


502.513
Programming for Engineers 1
15 credits - Level 5


506.510
PC Engineering 1
15 credits - Level 5


1&2


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


513.615
Network Principles 2 (CCNA 3 & 4)
15 credits - Level 6


513.505 Fundamentals of Wireless LANS - 15 credits - Level 5


502.513 Programming for Engineers 1 - 15 credits - Level 5


506.510 PC Engineering 1
15 credits - Level 5


506.604 PC Engineering 2
20 credits - Level 6


502.621 Programming for Engineers 2 - 20 credits - Level 6


502.708 Programming for Engineers 3 - 20 credits - Level 7


145.702 Operations Research
20 credits - Level 7


Computer Network Engineering Major


513.617
Remote Access (CCNP2)
20 credits - Level 6


513.618
Multi-layer Switching (CCNP3)
20 credits - Level 6


513.705
Network Trouble Shooting (CCNP4)
20 credits - Level 7


513.619
Fundamentals in Network Security
20 credits - Level 6


513.616
Advanced Routing (CCNP1)
15 credits - Level 6


181.515
Communications for Engineers
15 credits - Level 5


1&2


181.515
Communications for Engineers
15 credits - Level 5


124.503
Engineering Mechanics
15 credits - Level 5


524.509 Instrumentation 
& Control 1 - 15 credits - Level 5


533.516 Electronics 2
15 credits - Level 5


502.513 Programming for Engineers 1 - 15 credits - Level 5


502.621 Programming for Engineers 2 - 20 credits - Level 6


502.708 Programming for Engineers 3 - 20 credits - Level 7


513.504 Network Principles 1
15 credits - Level 5


524.607 Instrumentation 
& Control 2 - 20 credits - Level 6


533.616 Electronics 3
20 credits - Level 6


504.606 Microcontroller 
Systems 2 - 20 credits - Level 6


524.705 Control Systems
20 credits - Level 7


114.608 Electronic Design
20 credits - Level 6


505.704 Embedded Systems
20 credits - Level 7


 Mechatronics Major


527.609
PLC Programming 2
20 credits - Level 6


243.609
Mechanics of Machines
20 credits - Level 6


527.610
Automation
20 credits - Level 6


527.701
Robotics
20 credits - Level 7


527.517
PLC Programming 1
15 credits - Level 5


243.510
Fluid Mechanics
15 credits - Level 5


Year 1


Year 2


Year 3


STUDYLINK Requirements for Loans & Allowances
A student must enrol in a minimum of 48 credits in their first semester, and a minimum total of 96 credits for a full year

PROGRAMME COMPLETION
Students must complete 360 credits, with a minimum of 72 at level 7 or higher


502.514
Engineering Computing
15 credits - Level 5


MN4331 - Bachelor of Engineering Technology - Mid-Year Start


523.517
Electrical & Electronic Principles 1
15 credits - Level 5


523.518
Electrical & Electronic Principles 2
15 credits - Level 5


141.510
Engineering Mathematics 3
15 credits - Level 5


114.507
Engineering Design
15 credits - Level 5


504.507
Microcontroller Systems 1
15 credits - Level 5


181.515
Communications for Engineers
15 credits - Level 5


106.606
Professional Eng Development 1
15 credits - Level 6


124.503
Engineering Mechanics
15 credits - Level 5


July - Nov


Feb - June


July - Nov


Feb - June


￼


523.519
Elements of Power Engineering
15 credits - Level 5


523.520
Electrical Machines
15 credits - Level 5


533.615
Power Electronics
20 credits - Level 6


525.612
Power Systems 1
20 credits - Level 6


523.702
Electrical Machine
Dynamics
20 credits - Level 7


525.704
Power Systems 2
20 credits - Level 7


527.517
PLC Programming 1
15 credits - Level 5


527.609
PLC Programming 2
20 credits - Level 7


527.610
Automation
20 credits - Level 7


Electrical Engineering Major


106.703
Professional Eng Development 2
15 credits - Level 7


115.713
Development Project
45 credits - Level 7


Electronic Engineering Major


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


OR


533.516
Electronics 2
15 credits - Level 5


504.606
Microcontroller Systems 2
20 credits - Level 6


533.616
Electronics 3
20 credits - Level 6


114.608
Electronic Design
20 credits - Level 6


505.704
Embedded Systems
20 credits - Level 7


502.513
Programming for Engineers 1
15 credits - Level 5


502.621
Programming for Engineers 2
20 credits - Level 6


502.708
Programming for Engineers 3
20 credits - Level 7


532.509
Electronics Manufacturing 1
15 credits - Level 5


106.703
Professional Eng Development 2
15 credits - Level 7


115.713
Development Project
45 credits - Level 7


Computer Engineering Major


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


OR


502.513
Programming for Engineers 1
15 credits - Level 5


502.621
Programming for Engineers 2
20 credits - Level 6


502.708
Programming for Engineers 3
20 credits - Level 7


506.510
PC Engineering 1
15 credits - Level 5


504.606
Microcontroller Systems 2
20 credits - Level 6


505.704
Embedded Systems
20 credits - Level 7


114.608
Electronic Design
20 credits - Level 6


506.604
PC Engineering 2
20 credits - Level 6


513.615
Network Principles 2
15 credits - Level 6


106.703
Professional Eng Development 2
15 credits - Level 7


115.713
Development Project
45 credits - Level 7


181.515
Communications for Engineers
15 credits - Level 5


513.504
Network Principles 1 (CCNA 1 & 2)
15 credits - Level 5


513.615
Network Principles 2
15 credits - Level 6


106.703
Professional Eng Development 2
15 credits - Level 7


1&2


513.617
Remote Access (CCNP2)
20 credits - Level 6


513.618
Multi-layer Switching (CCNP3)
20 credits - Level 6


513.705
Network Trouble Shooting (CCNP4)
20 credits - Level 7


513.619
Fundamentals in Network Security
20 credits - Level 6


513.616
Advanced Routing (CCNP1)
15 credits - Level 6


506.510
PC Engineering 1
15 credits - Level 5


506.604
PC Engineering 2
20 credits - Level 6


145.702
Operations Research
20 credits - Level 7


Year 1


Year 2


Year 3


STUDYLINK Requirements for Loans & Allowances
A student must enrol in a minimum of 48 credits in their first semester, and a minimum total of 96 credits for a full year

PROGRAMME COMPLETION
Students must complete 360 credits, with a minimum of 72 at level 7 or higher


502.514
Engineering Computing
15 credits - Level 5


MN4331 - Bachelor of Engineering Technology - Mid-Year Start


523.517
Electrical & Electronic Principles 1
15 credits - Level 5


523.518
Electrical & Electronic Principles 2
15 credits - Level 5


141.510
Engineering Mathematics 3
15 credits - Level 5


114.507
Engineering Design
15 credits - Level 5


504.507
Microcontroller Systems 1
15 credits - Level 5


106.606
Professional Eng Development 1
15 credits - Level 6


115.713
Development Project
45 credits - Level 7


￼


 Mechatronics Major


106.703
Professional Eng Development 2
15 credits - Level 7


115.713
Development Project
45 credits - Level 7


527.609
PLC Programming 2
20 credits - Level 6


243.609
Mechanics of Machines
20 credits - Level 6


527.610
Automation
20 credits - Level 6


527.701
Robotics
20 credits - Level 7


527.517
PLC Programming 1
15 credits - Level 5


243.510
Fluid Mechanics
15 credits - Level 5


524.509
Instrumentation & Control 1
15 credits - Level 5


504.606
Microcontroller Systems 2
20 credits - Level 6


524.607
Instrumentation & Control 2
20 credits - Level 6



