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Why this course  

The purpose of this course is to begin the process of providing industry and government with a 
pool of skilled personnel for the acquisition and maintenance of the systems that underpin 21st 
century civilization. This is an introductory course proving an overview of the topic and a flavour 
of the details which should be more fully explored in depth through other courses. As you read 
these notes you will see that this course is very different to similar introductory courses. This is 
because the course was systems engineered by determining the needs of the stakeholders 
(employers (industry/government), students and academia) and then applying modern 
educational methodologies with some principles from cognitive psychology to the problem of 
providing an effective learning opportunity to mature students who are employed in the work 
force with corresponding demands on their time. In addition, unlike current similar courses, this 
course views systems engineering from the problem solving perspective. Detailed information 
about the design and implementation of the course is provided at the end of the document 
starting on page 20.    

Description  

The course introduces multidisciplinary and systems engineering and the need for their 
application from the problem solving perspective. The focus of the course is on: 
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¶ systems engineering,  

¶ the application of systems thinking, and 

¶  interpersonal communications.  

The structure of the course showing the linkage between these elements is provided in Figure 11. 
Providing a broad overview, the context for systems engineering, the competencies needed to 
perform systems engineering and the lifecycles employed are discussed. The application and 
measurement of systems thinking in the various phases of the project lifecycle is employed in 
practical exercises. The course employs problem based learning to enhance the learning 
experience. 

Outcomes 

At the end of this course, participants should: 

1. Have improved systems thinking abilities. 
2. ¦ƴŘŜǊǎǘŀƴŘ ǘƘŜ ǊŜŀǎƻƴǎ ŦƻǊ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŘŜŦƛƴƛǘƛƻƴǎ ƻŦ ǘƘŜ ǘŜǊƳ άǎȅǎǘŜƳέΣ ŀƴŘ ǘƘŜ ǾŀǊƛƻǳǎ 

viewpoints on systems engineering. 
3. Be able to identify the various types of problems faced by systems engineers in different 

phases of the system lifecycle. 
4. Be able to identify an appropriate tool or methodology to solve the problem. 
5. Understand the need for systems engineers with different competencies, skills and 

knowledge in different parts of the system life cycle. 
6. ¦ƴŘŜǊǎǘŀƴŘ ǘƘŀǘ ǘƘŜǊŜ ƛǎƴΩǘ ŀƭǿŀȅǎ ŀ ǎƛƴƎƭŜ άǊƛƎƘǘέ ǎƻƭǳǘƛƻƴ ǘƻ ŀ ǇǊƻōƭŜƳΦ 
7. Be better than average systems engineers for their level of experience.  

Course modules 

The course contains the following modules: 

                                                           
1
 The terms HKMF, ORP, FRAT, active brainstorming and systems thinking perspectives are explained in 

their context in the descriptions of the modules. 

 

 

Figure 1 Structure of the course 
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1. An introduction to the design and construction of the course, followed by what are 
multidisciplinary engineering, interdisciplinary engineering and systems engineering 

2. Why projects fail  
3. An introduction to lifecycles  
4. A framework for understanding systems engineering 
5. The competencies of a systems engineer 
6. Systems engineering in the needs definition phases of the system lifecycle  
7. Systems engineering in the requirements phases of the system lifecycle  
8. Systems engineering in the design phases of the system lifecycle  
9. Systems engineering in the integration phases of the system lifecycle  
10. Systems engineering in the test and evaluation phases of the system lifecycle  
11. Systems engineering in the operations and maintenance phases of the system lifecycle  
12. Modelling, simulation and other methodologies, tools and techniques for systems 

engineering 
13. Wrap up and Student presentations 

The relationship between the modules is shown in Figure 2. The course is divided into four parts 
as follows: 

¶ Part 1 begins with Module 1 which provides an iintroduction to the design and construction 
of the course, the contextual background to multidisciplinary engineering, systems engineers 
and systems engineering. Since systems engineering is generally performed in projects, 
Module 2 discusses the reasons for why projects fail and the lessons to be learned from 
those failures. Projects take place in the context of a lifecycle, or a series of activities. Thus 
Module 3 introduces the topic of lifecycles to the students. Since systems engineering is 
generally performed by systems engineers, Module 4 discusses the knowledge, skills and 
competencies for systems engineers. Projects take place in the workplace, a system 
containing many different jobs and disciplines. Thus Module 5 sets the context for systems 
engineering by showing where and how it fits into the work of creating and maintaining 
systems. 

¶ Since most systems engineers work in the systems development life cycle (SDLC), Part 2 
provides the knowledge about what systems engineers do in the various phases of the 
systems life cycle and goes into details of the problems faced in traditional systems 
engineering in the various phases of the SDLC. Consequently,  

 

Figure 2 Relationship between course modules 


