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Abstract 

Graduate engineers are often thrown in at the deep end when they start a career in the 

construction industry and they may be expected to manage a team of workers almost 

from the day they start.  This could be a problem because of a lack of management 

education in their undergraduate degrees, compounded by the fact that there are few 

structured development programmes they can follow.  In many cases, engineers from a 

mostly technical background are promoted into project management positions without 

any formal development or structured training in team or project management.  One of 

the biggest effects of this is the poor management of construction projects.  

The study aimed to establish the most relevant project management competencies that 

graduate engineers in the construction industry need to be exposed to prior to leading 

large sections on a construction site.  This aim was met by interviewing seven graduate 

engineers within two years after joining the construction industry, two human resources 

senior managers, and eight senior project managers, directors and managing directors 

of a large South African-based construction company.  The data from the interviews 

were combined with data from a literature review to design questionnaires, which were 

distributed, and more data were obtained from 29 graduate engineers, 16 human 

resources professionals, and 42 senior project managers, directors and managing 

directors. 

The study identified seven competencies deemed the most important ones to be 

developed in graduate engineers – no significant difference in opinion on these 

competencies were found between the various respondent groups. The study also 

identified six methods that would be well suited to develop these, but found a 

significant difference in the opinions of the different respondent groups on which 

methods would be best suited.  It seems that one of the main differences between the 

views held by the graduate engineers and those held by the more senior personnel is 

their opinion about physically working on a construction site and gaining experience in 

that way, as opposed to receiving formal training early on in their careers. 
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CHAPTER 1: Introduction to the Research Problem 

1.1. Background 

Construction project managers play a vital role in the construction industry.  They are 

responsible for the planning and execution of a construction project from start to finish.  

A typical project manager would spend up to 10 years working on different projects, 

gaining experience in a vast array of competencies that are required for a person to be 

regarded an experienced project manager. 

In a typical construction company, young graduate engineers are employed in 

supervisory positions almost immediately after graduating from university as site 

engineers forming part of a construction project’s management team under the project 

manager.  The rapid pace of the development in the construction industry often leads 

to young engineers’ being promoted to junior management positions within the first five 

years after graduating.  The current curriculum at universities supplies very little 

exposure to leadership or management training (Cox, Berry, & Smith, 2009).  This is 

one of the reasons why companies which employ such young graduates need to invest 

in their further development. 

This study focuses on the engineering and construction industries, where most of the 

staff comes from a very specialist environment.  In many companies that provide a 

specialist service, typically engineering, the business environment has evolved rapidly 

over the last couple of years.  With more competitors, both local and international, and 

with the global marketplace playing an ever-increasing role, the pace of the evolution of 

the construction industry has increased considerably.  Project profit margins are low, so 

there is no room for error. Thus, the tried and trusted practice of learning from one’s 

mistakes can no longer be adopted in this extremely competitive industry (Edum-Fotwe 

& McCaffer, 2000).  This is one of the important reasons why it is no longer acceptable 

to promote someone into a managerial or leadership role based on technical 

capabilities alone (Skipper & Bell, 2008). 

To solve this problem and to develop project managers who are ready for senior 

positions in the construction industry and who have sufficient technical knowledge, 

management and leadership characteristics, companies need to look at their younger 

staff members for potential candidates for further development from an early stage in 

their careers. 
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Companies invest large amounts of time and money in training programmes, 

mentorship programmes and the development of future managers and leaders (Alam, 

Gale, Brown, & Kidd, 2008).  It is based on this investment and the importance of such 

development that it is imperative for the study to ask the question whether or not young 

graduate members of staff, human resources professionals, senior managers and 

executive committee members have the same perceptions of project management 

development in graduate engineers.  If they do not have the same perceptions of the 

issue at hand, there is a strong possibility that a company might focus on the wrong 

areas in its training programmes, and that despite all the time and money invested, 

these initiatives might fail.  This could lead to high staff turnover, demotivation and poor 

performance among young graduate staff members (Doh, Smith, Stumpf, & Tymon, 

2011; Raiden, Dainty, & Neale, 2008). 

In the literature, a very broad array of competencies is attached to project 

management, and it is identified that competent project managers are needed, 

because of the complex nature of the projects in the construction industry.  Hence, a 

company may ultimately have to decide between employing young graduate engineers 

and developing them into competent project managers or simply employing more 

senior, already competent project managers by making the recruitment process for 

employing senior project managers more rigorous (Dainty, Cheng, & Moore, 2005).  

However, the latter option is not sustainable in the long term, because the majority of 

the most competent and more senior project managers currently employed will only be 

working for the next 10 to 15 years.  Thereafter they will retire, and a serious shortage 

of skilled project managers will develop if continuous development of project managers 

from among the ranks of younger engineers is not pursued. 

1.2. Research Problem 

Considering the vast array of competencies required to be successful as a project 

manager and that it can take up to 10 years to acquire these skills, three questions 

arise.  First, which of these skills are the most relevant in the working environment of 

graduate engineers during their first five years in the construction industry? Second, 

which methods would be best suited to develop these competencies in graduate 

engineers in the construction industry? Thirdly, is there any difference in the perception 

or opinion on either the competencies or the development methods between the actual 

graduate engineers and the senior personnel that would be responsible for the 

development of the competencies in the graduate engineers? 
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The first problem that the study therefore attempted to answer was which project 

management competencies companies should focus on when they plan to develop or 

train their graduate engineers in the area of project management to best suit their 

current working requirements. 

Once a company has determined which project management competencies are most 

relevant to its specific requirements, it needs to consider different methods to develop 

these competencies in graduate engineers.  Various methods are used individually or 

in different combinations by different companies and different industries – methods 

range from learning by doing, induction programmes, formal training programmes, 

mentorship programmes and self-study programmes.  The second problem that the 

study therefore attempted to answer was to identify the most appropriate ways to 

develop these competencies to ensure that all the new graduate engineers gain the 

maximum amount of experience in these competencies best suited to the construction 

industry. 

The final problem that was looked at is based on the possibility that, because of the 

extent to which the industry has changed over the last 10 to 20 years, the perceptions 

of senior management and those of current graduate engineers may differ with regards 

to career and project management development.  This is a concern because, in most 

cases, training, development, mentorship or similar programmes are designed and 

implemented by senior managers, who may potentially not see the matter of the 

development of the graduate engineers in the same way as the young engineers that 

attend these development initiatives see it.  Alternatively, such programmes may be 

developed by human resources professionals who do not have the same background 

as the engineers.  This could create an environment in which graduate engineers are 

not stimulated sufficiently, and the possibility of their resigning from the company can 

become a reality. 

1.3. Research Rationale 

Rwelamila (2007) argues that, as in most countries, most of the people who become 

project managers do so by accident – in other words, they do not undergo any 

professional training in the field, but are left to gain experience by themselves.  He also 

confirms that the usual career path in the construction industry starts with a technical 

background such as training in civil engineering, quantity surveying or architecture.  

However, the technical aspect of most construction projects is quite small in 
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comparison to the larger overall scope of the project.  Hence, many projects are 

mismanaged, because the accidental project manager possesses mainly technical 

knowledge.  This finding indicates that the demand for training in construction project 

management in South Africa is beyond debate (Rwelamila, 2007). 

Rwelamila (2007) focuses on the various training institutions and what they offer the 

construction industry in South Africa.  It seems that the courses offered address the 

needs of the more senior members in the construction project management 

environment, paying no attention to how the required competencies can be developed 

in graduate engineers from a young age in the company environment. 

Another South African study done by Olatunji (2010) looked at the conditions that can 

affect the delivery time of construction projects in South Africa.  His literature review 

noted the following conditions as most likely to influence the world-wide delivery time of 

construction projects: political, economic and physical factors, as well as developments 

in technology, the management style and the construction techniques of a specific 

project.  He concluded that, in the South African context, a lack of planning, the poor 

motivation of workers, management styles, the quality of management during the 

construction phase, the constructability reviews of the project and economic policies 

played a major role in the time delays experienced on the delivery of South African 

construction projects (Olatunji, 2010).  Of these problem areas, the first four are directly 

related to construction project management.  Like Rwelamila (2007), Olatunji (2010) 

suggests that a possible solution is to revisit the curricula of the universities and other 

training institutions, suggesting that they include more management subjects.   

None of the prior studies reviewed focuses on or specifically suggests the continuing 

development of graduate engineers in respect of the competencies of project 

management.  They look only at the training of candidates in project management.  

Hence, the current study is particularly relevant, because it examines the training void 

encountered by young engineers after graduating and before becoming experienced 

and fully competent as project managers. 

1.4. Scope of the Research 

In this study, the views of graduate engineers, human resources officials and senior 

managers in a large construction company on project management development needs 

of graduate engineers in the construction industry were compared.  A small group of 
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people from each respondent group in a large South African-based construction 

company were interviewed to elicit typical views, which were in turn used to design a 

questionnaire that was sent to a larger group of employees in the same construction 

company to collect sufficient data for statistical analysis.  The company employs about 

60 engineers with between one and five years’ experience, about 40 engineers with 

between five and 10 years’ experience and 40 full-time project managers with varying 

amounts of experience (between 10 and 30 years).   

1.5. Research Objectives 

The main questions that this study aimed to answer were, first, whether employees in a 

construction company with different levels of experience and seniority hold different 

views on which project management competencies should be developed in graduate 

engineers in the first five years after they graduate and, second, how these 

competencies should be developed and the engineers should be exposed to the 

required skills. 

To answer these questions, the main objectives of the study were the following: 

 Objective 1:  

To determine the project management development needs of graduate engineers, 

based on the views of graduate engineers in construction with less than five years 

of experience. 

 Objective 2:  

To determine how the young graduate engineers think they should get exposure 

and experience in these project management competencies. 

 Objective 3:  

To determine the project management development needs of graduate engineers, 

based on the views of senior managers and human resources officials in the 

construction industry. 

 Objective 4:  

To determine how the senior managers and human resources officials think young 

graduate engineers should get exposure and experience in these project 

management competencies. 

 Objective 5:  

To compare the views of the graduate engineers, human resources professionals 

and senior managers in order to identify the differences and commonalities. 
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1.6. Outline of the Study 

Following on from this introductory chapter, the next chapter of this study focuses on 

the academic literature on the topic of project management, and looks at project 

management in the construction environment.  It investigates the background of 

graduate civil engineers and their place in the construction industry.  Finally, it 

discusses various different competencies that the international literature attributes to 

successful project managers and ways of exposing graduate engineers to these 

competencies. 

Chapter 3 sets out the research questions that were researched by means of 

qualitative interviews and quantitative questionnaires, as discussed in the explanation 

of the methodology used in the research (as set out in Chapter 4).  The findings of 

these two phases are presented in Chapter 5. 

The discussion of the findings is presented in Chapter 6, looking at the analysis of the 

data from the two phases of the research in more detail.  Finally, Chapter 7 concludes 

the study and summarises the findings. 
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CHAPTER 2: Theory and Literature Review 

2.1. Introduction 

The literature review in this study is broken up into sections that relate to the research 

problem. The first two areas that were looked at are a definition of project management 

and how project management relates to construction as an industry. The focus then 

moved to engineering graduates, and the typical education that graduates receive at 

university and some of their career options after graduating were examined. The study 

then looked in more detail at typical career stages in the engineering and construction 

environment, with specific reference to engineers and project management, and 

compared these stages to what usually happens in the company that was used in the 

study. 

After looking at engineering graduates and a definition of project management, the 

literature review investigated the typical content of project management and the 

development processes thereof, specifically in the engineering and construction 

industries. 

An attempt was also made to find similar studies that might have been done on the 

different views or perceptions of project management development, based on the level 

of seniority in an organisation.   

2.2. Graduate Engineers 

Graduate engineers have typically completed a four-year Bachelor of Science in 

Engineering (BSc.(Eng)) or a Bachelor of Engineering (BEng) degree at a South 

African university or a three-year diploma course at a university of technology, with the 

option of a fourth year to obtain a BTech degree.  The content of the typical 

engineering curriculum, like in the rest of the world, does not include a significant 

number of management, leadership, accounting or financial subjects (Cox et al., 2009; 

Cox, Cekic, & Adams, 2010; Edum-Fotwe & McCaffer, 2000; Farr & Brazil, 2009).  This 

may be due to the fact that many people still see engineers as being only designers 

and not as responsible for the management of the construction of their designs.  This 

attitude is borne out by the fact that many faculty members do not agree on the need 

for or a definition of leadership in engineering (Cox et al., 2010).   



 

8 

 

The actual career possibilities for graduates include working in a design office, but also 

include working for the government, either in design or management, becoming 

involved in education by becoming lecturers or professors, entering the engineering 

industry where they may go into technical sales or business development, and 

construction, where they are likely to end up as project managers and later on as part 

of the management team of a company (American Society of Civil Engineers, 2012).   

In a construction company, graduate engineers start their careers as site or field 

engineers and form part of the site management team.  Some of their responsibilities 

include the health and safety aspects of the section of work where they are working, 

assisting in organising and supervising people and material on that section, dealing 

with possible sub-contractors and setting out some of the work based on the study and 

interpretation of construction drawings (Career Structure, 2012).   

2.3. Career Stages in Engineering and Construction 

As the American Society of Civil Engineers (2012) explains, the career path for an 

engineer entering the construction industry has no direct trajectory.  However, one of 

the paths that an engineer most often follows in the construction industry is becoming a 

project manager (Edum-Fotwe & McCaffer, 2000; Maloney, 1988).  Engineers who 

choose to become project managers would typically start as site or field engineers, 

working on a large project, with one or more of the more senior engineers or site 

agents working between the engineer and the project manager.  Thereafter they may 

be given the title of project engineer or, in South African terms, sub agent.  Next, they 

would become assistant project managers (American Society of Civil Engineers, 2012), 

or site agents, in South African terms.  This process normally takes up to 10 years, 

before an engineer is promoted to a project manager (Edum-Fotwe & McCaffer, 2000). 

However, it must be said that, despite these general career levels in the construction 

industry, there is no recognised development path for a project manager in construction 

(Thomas & Mengel, 2008). 

Recent growth in the industry during the lead-up to the 2010 FIFA soccer world cup in 

South Africa and the growth in the rest of the world up to economic crises of 2008 

caused a global shortage of experienced engineers and project managers in the 

industry.  This led to the rapid promotion of engineers in the industry who showed 

leadership abilities and gave ambitious engineers an opportunity to accelerate their 

careers (Raiden et al., 2008; Skipper & Bell, 2008).   
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2.4. Project Management 

2.4.1. What is a project? 

In simple terms, a project refers to a temporary organisation.  This means that the 

specific team and resources working on a project only work together for the duration of 

the project, and after completion of the project, the team will disband and move on to 

new projects (if they are permanently working on projects) or go back to their normal 

jobs (if they were only involved in project-work part-time).  Each specific project is 

normally unique, and projects are unlikely ever to be repeated in exactly the same 

form, size and location.  Any good project has a clear and well-defined objective, a 

defined budget with a specific set of resources and time constraints that have to be met 

in order for the project to be labelled successful upon completion (Jones, 2007). 

For any company, a project can be compared to an investment.  Funds and resources 

are allocated to the project, with the expectation of realising a profit from the project or 

ultimately improving an internal function for which the project was initiated.  It would 

therefore make sense to get a specialist to run the project with financial, management 

and more specific competencies than the purely technical competencies which the 

average engineer or technician has (Heerkens, 2005). 

2.4.2. Project management 

Project management originated in the mid-1950s in the United States of America’s 

(USA’s) defence and aerospace industries, while the actual profession of project 

management started in the late 1960s and further developed in the early 1970s.  It was 

during this period the Association for Project Managers and the International Project 

Management Association were formed.  During the first 10 to 20 years, the impact of 

project management on large construction, defence and aerospace projects was quite 

weak, as the discipline was still very young and was not well articulated.  After this 

initial phase, people began to appreciate the bigger picture of managing projects well 

and people began to look more critically at the training and development of project 

managers (Morris, 1997). 

The main objective of project management is to coordinate a combination of resources 

with different specialities and tasks in an economical and timely way, so that the given 

project can be completed on time and within budget.  Construction project 
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management more specifically can then be described as the coordination of resources 

on a construction site in a cost-effective and timely manner to achieve the successful 

completion of the given project on schedule and within budget (Kangari, 1993). 

In the USA, the construction industry has one of the highest business failure rates of all 

industries.  One of the main reasons for such failures has been proved to be poor 

management.  Project management thus plays a large role in construction companies, 

as the main source of work is related to projects – to be specific, construction projects 

(Kangari, 1993).  Although each construction project is unique, the underlying 

managerial process stays more or less the some in most projects (Isik, Arditi, Dikmen, 

& Birgonul, 2010). 

“A project manager is a person formally appointed to manage a project with specific 

accountability for achieving defined objectives within allocated resources” (Jha & Iyer, 

2006, p. 978).  In doing this, the project manager should ideally have experience in a 

particular field, as well as competencies in leadership and planning (Jha & Iyer, 2006).  

The experience in a particular field can relate to the technical engineering skills and 

background of most project managers in the construction industry. 

In the construction industry, it is therefore the responsibility of the project manager to 

see to the delivery of the physical infrastructure that the client has specified within the 

budget, time, quality and safety requirements specified (Edum-Fotwe & McCaffer, 

2000).  The project manager is the point of contact between the client and the 

contractor, and is therefore responsible for the relationship between the client and the 

construction company.  This relationship is very important for the completion of the 

current project, but also for the possibility of receiving future work from the same client 

(Sculthorpe, 1994). 

2.4.3. Project management competencies 

Project management skills or competencies can be compared to general management 

skills.  Two important differences between project management and general 

management skills are that each project that a company undertakes is unique and has 

a definite start and end date.  A project is thus temporary in nature, as opposed to the 

management of a company that is managed as an ongoing concern (Birkhead, 

Sutherland, & Maxwell, 2000). 
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Project management can be broken down into a number of components, including 

planning, organising, implementing and controlling.  Planning is required so that what 

needs to be done can be identified, in order for it to be organised to identify how it will 

be done.  These plans must then be implemented and continuously controlled to 

ensure that the project stays on track with regard to the specification, quality, time 

scales and planned resources (Jones, 2007).  To manage all these components, 

different competencies or skills are required of the project manager and the project 

team. 

Construction projects are one of the most difficult areas in which to apply project 

management techniques, due to the typical nature of construction projects, which 

normally involve crises, uncertainty and suspense, which compound to present the 

ultimate test to the project manager in charge of the project.  Project managers in the 

construction industry therefore need to combine their technical knowledge with 

effective teamwork and communication skills into areas of expertise known as core 

competencies.  Correctly identifying, assessing and keeping up the competencies 

specific to the project and industry that the project manager operates in is fundamental 

to the success of a project (Dainty et al., 2005).   

Project management competencies in the construction industry include general and 

management skills, over and above the technical skills of traditional engineering areas 

(Edum-Fotwe & McCaffer, 2000).  The technical skills that a construction project 

manager requires are specific to the construction industry, whereas the other more 

general management competencies can be easily transferred between various 

disciplines of project management (Edum-Fotwe & McCaffer, 2000).  

Some of the more general competencies or capabilities include leading people, 

communication, negotiation and problem-solving (Edum-Fotwe & McCaffer, 2000).  

The knowledge areas are substantially wider than the core skills or competencies.  

These knowledge areas include time management, cost management, procurement 

management, quality management, communication, risk identification and 

management, scope identification and management and human resources 

management (Edum-Fotwe & McCaffer, 2000).  Other competencies listed by various 

authors include social competence, emotional intelligence and the importance of vision, 

values and beliefs (Thomas & Mengel, 2008), the ability to meet project objectives, the 

ability to make decisions (Lei & Skitmore, 2004) and the ability to manage change and 

recognise opportunities (Odusami, 2002).   
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Previous research has categorised project management skills into key skills or 

competency areas.  These include communication, organisational, team building, 

leadership, coping and technical skills.  In all these areas there are numerous specific 

competencies that would assist a project manager in achieving the unique defined 

objectives of a given project with its particular time and resource constraints (Dainty et 

al., 2005). Even though project managers do not need to be specialists in all these 

fields, it is their job to get things done using a large group of people, while having little 

direct control over what they are doing (El-Sabaa, 2001).  Project managers thus need 

to develop a team that can work together in dynamic and changing environments to 

accomplish the goal of the project (Thomas & Mengel, 2008). 

Some of the main skills and competencies that a project manager needs to complete a 

project effectively and successfully as mentioned in the previous paragraphs are listed 

and discussed in some more detail on the next few pages: 

 Activity scheduling and resource and duration estimation 

In any company, deadlines, availability and productivity of resources and financial 

information are critical.  In the project environment, this is equally important.  

Hence, the way in which all this information is communicated to the project 

management team is also important.  By breaking a construction project down into 

a series of tasks and calculating the time, resources and dependency on each 

other for each of these tasks, a project manager will be able to answer all the 

questions on deadlines and the availability and productivity of resources to 

calculate the required financial information for the project.  On large construction 

projects, there can be thousands of different tasks, with hundreds of different 

resources working simultaneously.  It is therefore extremely important for a 

company to be able to continuously monitor these resources to make sure that 

every resource is being used to its full potential (Kangari, 1993).  It is also very 

important to understand which tasks can be done in parallel with other tasks and 

which resources are allocated to all of these activities to ensure that no resource is 

needed in two places simultaneously, and also that tasks are completed as soon as 

possible (Madan, 1993).   

For the engineer or the project manager, it is important to understand what 

activities are required for the different tasks or stages of the project to be 

completed.  An example of this in the construction industry would be the 
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construction of the foundations of a building, which requires surveying, excavation, 

insertion of piles and casting the concrete for the foundations (Jones, 2007). 

A very important aspect of understanding the composition of the activity resources 

and scheduling is the ability to realise and admit that a particular section of the 

project or the project as a whole will not be completed on time.  If a project 

manager understands the reasons for the predicted delay in the completion of the 

project, it becomes possible to consider other options or to warn the other 

stakeholders of the potential delay in advance.  If a project manager is unable to 

foresee such a delay and agrees to unrealistic deadlines, the project could end up 

costing the company more money than if the potential delay is identified early on in 

the project lifespan (Heerkens, 2005).  It is also the responsibility of the project 

manager to ensure that realistic timelines and dates are set for the various 

activities, as it would still be the overall responsibility of the project manager if the 

project is not completed on time.  It does not help if the project manager gets 

someone to accept an unrealistic end date, knowing that the person will not be able 

to meet the deadline (Jones, 2007). 

To ensure that project managers get buy-in into their schedules, it is important to 

involve the main players and contributors of the project in the planning and 

scheduling of tasks and resources.  This also helps project managers to estimate 

the duration of the various activities accurately, as the manager may not have the 

required in-depth knowledge of all the underlying activities (Young, 2006).  This 

point is also stressed by Jones (2007), who explains that one of the reasons for 

poor programme estimates is that the people that actually have to do the work are 

not involved in defining and planning it.  Planning methodologies were also rated 

the most important core competency in a study done on core competencies related 

to project management in the South African context by Birkhead et al.  (2000). 

 Calculating team sizes and allocation of resources 

When working on large multi-discipline construction projects, there are normally a 

number of overlapping modules of work, often performed by different companies 

focusing on the different specialist fields.  When a contractor needs to start the next 

phase or module of the project, the date by which the previous contractor needs to 

complete a task is extremely important.  In the same way, different tasks on the 

same project can be affected by a previous task, which may prevent subsequent 

tasks from being started.  For such activities, milestone dates are created – this 
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means that the specific deadline needs to be met (the milestone must be reached) 

in order for the next activity to start.  For project managers to calculate and allocate 

their resources on the project correctly, they need to have a thorough 

understanding of the internal milestone dates on the project and also of the 

milestone dates set in place by the client (Jones, 2007). 

When calculating how many resources to allocate to a specific task and using this 

to develop a schedule, the project manager needs to understand the dynamics of 

working with large teams.  One of the aspects that need to be considered is the 

actual availability of the resources required.  It is a reality in the construction 

industry today that the project manager must take into account the overall time and 

impact of distractions such as training, team safety meetings, absenteeism, tea and 

lunch breaks and the time before and after each break that the team takes to get 

back to full production, idle time due to people’s standing around chatting instead of 

actually working and time lost to holidays (Jones, 2007).  All these factors need to 

be considered when planning the make-up of a team to complete a particular task 

by a certain end date. 

When working predominately with large teams, it is also important to remember that 

although the majority of the team members may be responsible for similar tasks, 

some individuals may be responsible for a single task, and that there is no 

replacement for this individual (Jones, 2007).  An example of this in the 

construction industry might be the operator of a specialist piece of equipment, such 

as a mobile hydraulic crane.  When the operator is on leave or becomes sick for a 

week, any activity that requires the use of that specific resource either has to be 

postponed, or alternative plans have to be made to complete the task without the 

specialised resource. 

Another important factor in the allocation of resources is the project manager’s 

consideration of the company as a whole.  For a company to plan and strategize 

effectively, it needs to be up to date with the availability and performance of all its 

resources.  These resources of the company as a whole include all the capabilities 

of the construction company, including that of its project managers, financial 

resources, technical resources, the leadership and the experience of the company 

(Isik et al., 2010).  It is important for a project manager not to retain resources 

unnecessarily on a particular project as a luxury, which could potentially harm other 

projects that the company may be engaged in (Jones, 2007). 
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 Problem solving and route cause analysis 

Together with risk management, day-to-day problem-solving requires a project 

manager to have very clear decision-making skills.  Problems arise at all levels of a 

construction project, including production, managerial and health and safety issues.  

To ensure that the various problems do not delay the project, the project manager 

needs to analyse each problem, establish the risk associated with that particular 

problem and make a clear decision on the way forward (Dainty et al., 2005).   

In order to do this effectively, the project manager must have the ability to develop 

an understanding of the problem by breaking it down into its various elements and 

then developing an understanding of how each element will influence other tasks in 

ways that might not be obviously related (Dainty et al., 2005).  The project 

manager’s attitude must be to challenge statements such as “it can’t be done”.  

When faced with such a problem, a project manager must be able to understand 

why such a statement has been made, consider all the alternatives to the 

mentioned problem and think “out of the box” for solutions that have no additional 

time, money or practical limitations, and then adopt this solution to his current 

circumstances to best resolve the problem (Jones, 2007). Birkhead et al.  (2000) 

ranked problem-solving as the fourth most important core competency in their 

South African research.   

 Continuous learning and adaptation to different environments 

Given the likelihood that a single project will repeat itself is very slim, a project 

manager must be able not to take everything at face value and to understand and 

learn from new environments quickly, and then apply what was learned to the 

project.  The project manager must also have the ability to learn from previous 

projects and mistakes made in previous projects to combine collective knowledge 

for use in the current project and to prevent past mistakes from recurring.  This will 

also increase the project manager’s knowledge and competence on an on-going 

basis (Dainty et al., 2005).   

It is also very important for the company to have project managers that have the 

ability to learn and build up a wide knowledge base of the construction industry that 

they operate in.  To run any project efficiently the access to best practices, lessons 

learned, examples of historical schedules and other information is of vital 

importance to a company.  Although it is not always possible for each project 
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manager and employee to have all the required experience, the company can put 

together an experienced team based on its collective experience over past projects 

(Isik et al., 2010).   

 Financial and cost management 

Cost management refers to all the activities that, collectively, are responsible for 

ensuring that the overall project costs are kept to a minimum, but that all the 

requirements of the client are still met (Isik et al., 2010).  One of the most important 

objectives for a company is to make money. It is therefore also extremely important 

that one of the objectives, either directly or indirectly, of the project is to either make 

or save money.  It is therefore very important to realise that even if a project is able 

to finish on time and to the correct specifications, if it loses money or costs more 

money than it ultimately saves the company once completed, the project will be 

regarded as unsuccessful (Heerkens, 2005).  Despite this challenge to complete 

projects at the lowest possible cost, project managers also need to have the ability 

to see opportunities for increasing profits or savings that a project was initially 

designed to yield by spending additional money, thus going over the original project 

budget, but ultimately realising a larger profit than initially planned (Heerkens, 

2005). 

The use of and the understanding of budgets or forecasts is important for a project 

manager to plan how money will be earned and spent over the life of the project.  

This is important, because the rate at which money is spent and the rate at which 

money is earned are not always linked – sometimes one may have to first lay out 

capital to buy and install a machine, and only receives compensation some months 

after the work has been done.  It is important to understand how such a 

spending/earning curve will influence the project’s and the company’s cash flow.  

To perform these tasks accurately, a project manager must understand how the 

money issues are linked to the different activities in the project schedule, as this will 

form the basis of how money is earned and spent (Harrison, 1993). 

 Claims and contractual experience 

Due to the large number of parties involved in the construction industry and on a 

particular project, together with uncertainties linked to the environmental aspects of 

each individual project, the possibility of delays between parties and claims against 

parties is a reality.  However, many claims and disputes between parties can be 
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prevented if a project manager is experienced in and able to state the contractual 

terms and conditions of the contract clearly, if possible problems between parties 

are communicated early and in a productive manner, and if the manager has a 

good understanding of what causes claims by both parties.  It is in the interest of all 

parties to prevent such claims, as in any claim situation, there will always be losers 

(Isik et al., 2010).  

In the past, project managers were expected to be more technically and industry-

specific; today, they are expected to be more business-oriented.  Project managers 

need to understand how their project influences the bottom line of their companies, 

when to apply different business tools and techniques, and what benefits the 

project and the company can gain from doing so (Heerkens, 2005). 

 Leadership and managing different stakeholders – clients, subcontractors, foremen, 

unskilled workers and internal departments 

With a very broad range of personalities on a construction project, a clear, single-

minded approach is needed from the project manager. However, the project 

manager must be flexible and able to adjust to the changing environment and the 

different levels of people dealt with on a day-to-day basis.  An important part of 

managing all the different stakeholders and showing strong leadership capabilities 

is honesty and integrity (Dainty et al., 2005).  The project manager needs to have 

the influence and assertiveness in the project environment to get the team to work 

together, and must direct teamwork and cooperation towards achieving ultimate 

project success (Dainty et al., 2005).   

In any project, various stakeholders, including the main contracting company, the 

project team, public or private clients, subcontractors, labour unions, suppliers and 

financial institutions are involved at some point, or for the duration of the contract.  

The relationships with all these stakeholders for both the duration of the project and 

the future are extremely important for a project manager and the construction 

company.  The relationship between the client and the project manager needs to 

ensure that the client gets what he or she specified and that the contractor is paid 

what is owed to him or her.  In the long run, it is also important for the construction 

company to secure future work from the same client.  As the majority of the work is 

done by labour represented by labour unions, labour relations are also critical, 

because if there is a break in the relationship between the construction company 

and labour, it could cause delays, and the contractor would have no recourse from 
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the client.  It is also important to realise that the same labour union represents the 

labour involved in all the other projects in the company, so that if strike action 

arises on one project, it is likely that the strike can spread to other projects, causing 

more delays and disruption.  For the same reasons, the relationship with the main 

project suppliers is important, because a company tends to use the same major 

suppliers on other simultaneous and future projects (Isik et al., 2010).  Most of the 

responsibility for maintaining these relationships rests with the project manager. 

It is the responsibility of the project manager to identify and manage all the external 

stakeholders mentioned above, but also to identify and to manage the internal 

stakeholders.  Various departments, including production, health and safety, 

quality, the accounts department and the human resources department are 

involved in the project either directly or indirectly.  A project manager needs to 

know exactly what is expected of every stakeholder or department and what they 

expect of the project team.  All these stakeholders must be managed for the 

duration of the project to ensure that every department fulfils its role in the project, 

takes responsibility for and is accountable for its obligations (Young, 2007). 

 People and human resources management 

One of the most important aspects of the overall project management is the 

managing of people on the project.  The project is delivered by people from 

different skills sets, and these different people are responsible for completing 

different tasks (Isik et al., 2010).  As the team on a construction project only work 

together for a single project, it is very important to ensure that all the members 

function effectively as a team.  The project manager must manage the team’s 

social dynamics to create and ensure an environment that leads to low staff 

turnover and increases stability (Dainty et al., 2005).  Most projects are relatively 

short in duration compared to the lifespan of an organisation, and most tasks are 

only performed by one team member, so staff turnover can affect the overall project 

very negatively.  A project manager must be able to motivate subordinates and to 

set an example to them as to how the work should be done (Birkhead et al., 2000).  

It is also very important to realise that it is an important aspect of a project 

manager’s role not just to manage people and engineers, but also to act as a 

mentor to the young graduate engineers.  This is a skill that needs to be developed 

in most project managers (Dainty et al., 2005). 
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 Understanding different cultures in the workplace 

When working on an international project, one of the most important factors to 

consider is understanding the various cultures involved on the project.  This can 

also be the case when working on large projects in one’s own country, when 

international suppliers or specialist subcontractors travel to the country to work on 

the same project (Madhavan, 1993).  There are also some similarities between 

working in foreign countries and dealing with their various communities, and the 

interaction between the project teams and local communities on the one hand, and 

working in a country such as South Africa, where there are 11 official languages 

and various dialects in each of these and a concomitant range of cultures, on the 

other (Central Intelligence Agency of the United States of America, 2012).  Project 

managers should be prepared to engage with the different communities that they 

work in to resolve potential issues between the local communities and the project 

objectives (Madhavan, 1993).  It is equally important that project managers are able 

to assess the client during the first couple of weeks of the project in terms of any 

specific cultural or locational differences that may exist between the construction 

company and the client, to ensure that the project objectives can be met in terms of 

the client’s specific needs (Madhavan, 1993). 

When project managers work in the international environment, or in an area of their 

own country where the company does not have a local office, it is also important to 

note that the company will probably employ some of the local people to form part of 

the project workforce.  Managing different people and getting different people to 

adapt to one working environment is crucial if project managers wish to deliver a 

project successfully (Madhavan, 1993). 

 Personal and project time management 

As many of the project staff look up at the project manager, it is very important that 

aspects related to self-motivation, enthusiasm, self-discipline, ambition and time 

management form part of a project manager’s skill set, as this will have an 

influence on how the entire team take responsibility for their respective tasks 

(Dainty et al., 2005).  The project manager must have the ability to identify and 

assess the current situations on the project to identify where to focus and how to 

divide the time available to ensure that the most important problems or issues 

receive the most time and the required attention (Jones, 2007).   
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It is important for a project manager not to confuse the development of a schedule 

with the overall time management of the project.  In the project as a whole, the 

development of the schedule is only one of the aspects of time planning.  Before 

the schedule can be developed, the project manager must understand the overall 

time frame of the project.  This must include time for the schedule development, 

time to understand the schedule thoroughly, and to confirm that the schedule is 

indeed feasible, identify, acquire and allocate all the required resources as planned 

in the schedule and then do the actual work according to the schedule.  It is also 

important to be aware that, although all activities are not on the schedule, they are 

still required and must be completed during the overall project timeline (Harrison, 

1993).   

 Health and safety, and quality management 

When one is working with people in a very complex construction environment, it is 

possible that accidents can occur that can lead to damage to equipment, personal 

injury and/or fatalities.  Almost all accidents have an indirect cost implication for the 

project.  Each of the above kinds of accident can lead to insurance claims, 

specialist inspections by external parties, and the possible stoppage of the project 

to investigate the cause of the accident and to implement the necessary 

precautions to prevent future reoccurrences (Isik et al., 2010).  A project manager 

must be fully informed of the relative health and safety requirements and the 

associated risks of the specific tasks involved on a project to minimise the 

likelihood that any such incidents will occur.   

In today’s complex construction project environment, quality management plays an 

extremely important role, as even minor defects can cause structures or elements 

of structures to be rejected by the client, which may mean that they have to be 

demolished and reconstructed.  The corrections and reconstruction of elements will 

definitely have a cost implication, and may also have a negative impact on the 

programme as a whole (Isik et al., 2010).  The project manager must set the 

example of implementing the quality system to ensure that the client’s needs are 

met, the work is done correctly the first time, and no money is spent on corrective 

action (Banarjee, 1993). 
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 Industry-specific specifications 

When working on international contracts or contracts from different industries in the 

company’s home country, it is very important to know which standards and 

specifications are relevant and are used to define technical boundaries.  Before any 

equipment is ordered or manufactured, or anything is constructed, it is the 

responsibility of the project manager to ensure that he or she and the team are 

familiar with the specific technical specifications of the local country or the specific 

client.  The project manager must also have sufficient technical knowledge to 

discuss the situation with the client or to convince the client where necessary that 

the specified technical specifications are not the best or are not appropriate for the 

local or project specific conditions (Madhavan, 1993). 

 Progress measuring and scope management 

A very important behavioural trait is the ability to take the initiative.  A project 

manager must be able to continuously assess the various tasks that are happening 

to identify potential problems and to take preventative action proactively to avoid 

the actual occurrence of the foreseen problems.  The scope of a project does not 

necessarily stay unchanged during the lifespan of the project, so a project manager 

may need to be flexible to find or create new solutions to the project’s potential 

problems (Dainty et al., 2005).  This is confirmed by Heerkens (2005), who 

mentions that the initial definition of a project in terms of its schedule, budget, 

quality, scope and return on investment is likely to change throughout the project, 

based on the changing business, economic, political and other external factors. 

It is also important for a project manager to be able to analyse the current trend of 

the progress and to anticipate future problems because the cost of redoing tasks or 

activities when they have been done incorrectly is much higher than doing the tasks 

correctly the first time.  The need to redo a task may arise because of errors by the 

construction team or changes in the initial design.  By working together as a team 

and using the combined experience of the members, potential errors or delays can 

be avoided or mitigated in the shortest possible time (Madan, 1993).  The project 

manager also needs to be able to use a trend analysis to assist in forecasting how 

money will be earned and spent in the future of the project (Harrison, 1993). 
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 Delegation skills and communication 

As the project environment is normally fast-paced, involving various disciplines and 

with various activities being conducted simultaneously, the ability to transfer 

knowledge effectively between the internal and external teams is crucial (Dainty et 

al., 2005).  A project manager must make the responsibility of each team member 

very clear early on in the project to ensure that team members understand that the 

responsibility for the various tasks rests with them.  The project manager must 

provide the necessary guidance, support, motivation and resources for all team 

members to fulfil their responsibilities.  It is important to give team members 

ownership, and to show faith in them, by allowing them to do the different tasks on 

their own.  Nevertheless, it ultimately remains the responsibility of the project 

manager to make sure that the different elements are completed, so it is important 

to continuously monitor all the team members and the various activities that they 

are responsible for (Jones, 2007). 

 Risk identification and management 

In the current complex, dynamic and ever-changing construction industry, risk 

management forms an integral part of project management.  For all practical 

purposes, risk in a construction project is unavoidable, as a project works with 

people, in an environment that is new to all the team members.  The project is 

exposed to environmental factors such as rain, extreme temperatures and flooding.  

Risk affects the productivity and performance of the resources, the quality of the 

end product and the budget significantly.  It is the responsibility of the project 

manager and the team to transfer the risk (by taking out insurance policies), to 

minimise the risk by implementing safe working procedures and proper planning, 

and to share the risk with the client, or to simply accept the risk and try to avoid it 

(Isik et al., 2010). 

As risk is almost unavoidable in construction projects, it forms part of the project 

manager’s responsibility to allow certain contingencies in case certain risks 

materialise during the project.  Two main types of risks exist, namely systematic 

risk and project-specific risk (Buertey, Abeere-Inga, & Kumi, 2012).  Systematic risk 

can be identified at the beginning of a project and this is easier to allow for in terms 

of a contingency monetary amount.  The second type of risk, project-specific risk, is 

the risk that the project manager needs to understand the best and be able to 

identify as the project progresses.  These are risks that were not visible at the 
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beginning of the project, but that are identified later on due to factors associated 

with delivery delays, constructability, certain site conditions and other external 

factors.  A project manager needs to understand these various project-specific risks 

and the possible effects thereof on the project to be able to allow a certain 

monetary value to the risk and to allow for such a monetary expense on the bottom 

line of the project financials as soon as the manager becomes aware of the risk.  

To be able to accurately forecast and foresee possible risks, the project manager 

needs to have a very clear scope definition of the project objectives.  Without a 

clear and detailed scope definition, the possibility that unforeseen events will occur 

increases, and with these events, the likelihood of risks’ materialising in terms of 

time delays or additional expenses also increases (Buertey, Abeere-Inga, & Kumi, 

2012). 

The competencies discussed above represent those that an ideal project manager 

should have after gaining experience in all these competencies over various years of 

working on different construction projects.  Hence, each company will have to make 

strategic decisions about what is required specifically in its industry and the core 

business of the company (Dainty et al., 2005). 

2.5. Project Management Competency Development 

In most industries, career development and performance management form part of the 

human resources management function. This refers to a strategic and planned 

approach of how to improve the performance of people and teams by developing their 

capabilities in that specific industry (Raiden et al., 2008). 

Because of the concern of the project manager community as a whole about the 

competence of project managers, a number of standards for project management 

knowledge have been developed (Crawford, 2005).  The development of many of these 

standards was based on the collective experience of experienced project managers, 

and not on research (Crawford, 2005).  This may be why Thomas and Mengel (2008) 

found that there was no conclusive evidence that trained or certified project managers 

were more successful than those who simply gained experience in the industry.   

A large part of the development of project managers depends on their experiences in 

their working life (Edum-Fotwe & McCaffer, 2000).  This dependence on experience, 

and the findings of Lei and Skitmore (2004) and Skipper and Bell (2008) that older 
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project managers have more competencies than younger project managers, can 

explain the findings of Thomas and Mengel (2008) on who is better – a trained and 

certified project manager or a fortuitously more experienced project manager.   

One of the leading organisations in the world on project management is the Project 

Management Institute (PMI).  It has developed standards, guidelines and generic areas 

of knowledge for project managers contained in the Project Management Body of 

Knowledge, or PMBOK (Project Management Institute, 2012). The Project 

Management Institute has also developed a knowledge test based on the PMBOK that 

can be used to rate the current effectiveness of project managers (Crawford, 2005). 

Despite these standards that are acknowledged in the industry, there is a large “wish 

list” of required competencies of varying importance, as discussed in Section 2.4.3.  

This wish list does not address how to develop these skills – as Thomas and Mengel 

(2008, p. 306) point out, “[a]t present project managers are left to choose amongst 

these lists based on their own best judgement”. 

One of the risks of putting specific standards and competencies in place is that people 

are only taught how to behave in certain instances.  The real challenge in project 

management is the ability to think and solve problems that the project manager has 

never come across before.  Trained people tend to react only the way they have been 

trained to do, and fear change, as it may draw them out of their comfort zone (Thomas 

& Mengel, 2008).  Project managers therefore need to be exposed and trained to 

handle change and adapt to different circumstances, something that formal training 

alone cannot always provide (Thomas & Mengel, 2008).  Students should be enabled 

to understand the environment and the context in which they are operating before they 

start to apply general rules and standards that their formal training might have provided 

them with (Thomas & Mengel, 2008). 

Banarjee (1993, p.171) raises a valid point when he argues that there is a definite 

difference between simply “raising awareness” regarding certain skills and actually 

“developing skills”.  Many institutions or companies provide training that only exposes 

project managers to situations that may arise, but fail to develop the skills required to 

deal with that specific situation or similar situations.  There is a very large component of 

developing skills that official off-the-job training cannot develop; therefore it is essential 

to develop skills by means of on-the-job training and mentoring coaching (Banarjee, 

1993).   
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2.5.1. Project management competency development in engineers 

Project management development for engineers is in many ways similar to that of 

project management development in general.  Some competencies can be learned in 

school or formal training, but others need to be learned on site by experience 

(Odusami, 2002). 

Given that most engineering project managers receive mostly technical, mathematical 

and science education in their undergraduate years, they are well equipped to address 

the technical aspects of project management, but are not prepared to undertake the 

general management of projects (Edum-Fotwe & McCaffer, 2000).  Many of the skills 

and the combination of the technical and the general management skills required are 

specific to the construction industry (Edum-Fotwe & McCaffer, 2000).  Based on the 

changing environment and globalisation, engineering project managers must 

understand the need for a career of “lifelong learning” and continued development in 

the areas of both engineering and management (Farr & Brazil, 2009, p. 3). 

As with project managers in general, there are distinct differences between the 

competencies of older project managers and those of their younger counterparts (Lei & 

Skitmore, 2004).  The majority of project managers in Lei and Skitmore’s (2004) study 

only became project managers after completing at least six years in more junior 

positions.  Edum-Fotwe and McCaffer (2000) reported that this prior experience may 

be closer to ten years in more junior positions.   

Skipper and Bell (2006) found that leadership is learned through the experience of 

being repeatedly placed in leadership responsibilities and that the top performing 

project managers were those who had the most experience.  One of the problems of 

this learning by this trial and error method is that it takes time, and the more 

competitive time that the industry currently finds itself in, does not allow much room for 

error.  This then necessitates the advancement of the learning and development of 

project management competencies in engineers. 

The current state of affairs in the industry does not lend itself to this option.  As Raiden 

et al.  (2008) mention, most development activities are very informal or reactive.  This 

means that either engineers are still being left to gain experience by trial and error, or 

that only once someone specifically asks for it does some form of development take 

place.  The situation is exacerbated by managers who only drive their employees’ 

development to the extent that it benefits a current project and by the fact that much of 
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the development is left to the operational line management, instead of being taken on 

by the company as a whole (Raiden et al., 2008).   It is due to this, and the fact that 

mentoring plays such an important role in the development of young engineers that 

Dainty et al.  (2005) also identified the need to develop the competency to develop 

others in engineers to ensure that when junior engineers become more senior, 

mentoring, coaching and development of others become second nature for them. 

A final problem with the current systems is that there is limited proof of involvement of 

the employees in planning of their own development needs (Raiden et al., 2008).   

2.5.2. Professional and career development 

Living in the 21st century, one of the realities of the workplace is that globalisation and 

digital advances play a major part in how employees and organisations interact.  

During the previous century, it was quite normal for an employee to spend 30 years in 

the same organisation and thereby develop a career, advancing up the corporate 

ladder at a slow but more or less guaranteed pace in a sheltered space.  By contrast, it 

has been predicted that employees who are now entering the working environment will 

easily occupy up to 10 jobs in their working careers (Savickas, 2012).  This will force 

people to play a larger role in their own professional and career development than 

before, not relying solely on the employer, but becoming life-long learners (Savickas, 

2012). 

Looking at the social and working environment in South Africa today, a parallel can be 

drawn to a research paper by Creager (2011), who discusses how large a role different 

issues such as values, cultures, income groups, being women versus being men, age 

and disabilities play in what different people see as priorities and what is required for 

career development (Creager, 2011). In combination with the way in which 

globalisation and digitalisation have affected how younger workers see their career 

path as not necessarily being with one company for their whole career as before, these 

factors make it extremely difficult for employers and employees to find the perfect 

balance to suit each individual.  This argument is in line with that of Shillingstad (2012), 

who found in her interview with a coordinator at a US university that the whole topic of 

professional development is seen as a very personal issue for an employee and that he 

or she needs to make decisions that the organisation cannot make for him or her 

(Shillingstad, 2012). 
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2.6. Project Management Competency Development 

Processes 

It has already been mentioned that some project management competencies can be 

acquired by formal training and others are acquired from site experience.  One of the 

most important steps in the development of project managers and leaders is that young 

engineers need to be encouraged to take on new challenges that will push them out of 

their comfort zones (Farr & Brazil, 2009). “An engineer will never improve their 

interpersonal, communication, managerial, etc., skills if they only stick to aspects of the 

project with which they feel comfortable with” (Farr & Brazil, 2009, p. 5).   

Several sources in the literature suggest that one of the most important sources of 

development is having a mentor (Farr & Brazil, 2009).  Below, mentoring and other 

ways of gaining experience and being developed are discussed. 

2.6.1. Training and learning in adults 

The word “learning” can be interpreted in different ways, depending on the individual.  

O'Conner and Cordova (2010) refer back to a definition of learning as “a process of 

making sense of life’s experiences .  …  Making choices and decisions as a means of 

obtaining feedback to confirm or disconfirm meanings and choices” (Mackeracher, 

2004, p. 8).  Other definitions also suggest that learning is affected by both the mind 

and the physical experiences of the body.  This leads to the understanding that adults 

make choices and have different perceptions about the value of a specific topic of 

learning, and these will influence whether or not learning actually takes place.  In short, 

if an adult decides that he or she does not want to learn something new, the person 

can be sent on all the courses available and still accomplish nothing (O'Conner & 

Cordova, 2010). Learning in adults and different methods of learning and development 

will be discussed under the following bullet points: 

 Learning in adults 

An important part of learning in adults is the link between the context in which they 

operate and live, and what they expect to learn. The context that needs to be 

considered is not limited to the context of the work place, but also the context of 

where the learners fit into society.  If something is explained in terms of something 

that learners have never experienced in their working or private life, the likelihood 
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of their understanding the issue is very low.  Learning in adults involves not only the 

mind and memory function, but the whole body, emotions and spirit of the learner.  

For the brain to function at its best, it needs to make connections between what is 

being a learned and a physical experience that the learner can relate to (Merriam, 

2008). 

Some of the best methods that have been described in effective adult learning are 

the use of narrative and storytelling.  It is also suggested that dialogue and time for 

reflection be encouraged, and not to simply treat adults like children in a classroom 

environment where they are told something and they have to accept it as the truth 

even if they have questions regarding the topic.  Together with dialogue and 

discussion, the new learning topics can also be linked to old or previous 

experiences, so that the learners have something to relate to, which enables them 

to understand the current topic better (Merriam, 2008). 

For learning to happen effectively, it needs to fulfil the needs of the individual in his 

or her personal environment and must be relevant to the person’s work 

environment.  The relevance of both these environments directly affects the 

learning process and experience (O'Conner & Cordova, 2010).  This is illustrated in 

Figure 1 (overleaf), which is adopted from O'Conner and Cordova (2010, p.360). 

Another view on adult learning is that of lifelong learning.  Lifelong learning is based 

on the principle that adults continue to learn throughout their lifetime and thereby 

continuously develop their knowledge and skills.  This continued development of 

skills and knowledge is not something that can be learned in a prescribed period, 

for example, going on a one-week or two-month course.  This approach ultimately 

requires people to develop an open state of mind where they are open to any new 

ideas, have the motivation to challenge old or previous ways of thinking and realise 

that they do not always have to over-think a problem where there might be a simple 

answer.  This process forces the person to continuously learn new things, from time 

to time relearn things that was already known and at some points in life, unlearn 

things that were previously relevant, but might not be so any longer (Lamb, 2011).   
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Figure 1: The Relationship of Individual Characteristics, the Work Environment, 
and the Academic Learning Environment on the Transfer of Learning 
Source: O'Conner and Cordova (2010, p.360) 

From all the research above, one important fact that stands is that adults need to 

make a choice to develop themselves – if they resist the likelihood of failure 

increases. 

 Workplace learning 

Learning that takes place in the workplace can be divided into learning by gaining 

experience from physically doing a task, or from training provided by the employer.  

It should be noted that in most cases, the employer only provides training that the 

company thinks is relevant to its operations.  Hence, because the employer 

controls the time and resources spent on this, the employee has little control over 

this learning (Ball, 2011).   

 Learning by experience 

Learning by experience can also be described as informal learning.  This refers to 

learning that is not structured, or has not officially been planned, and that people 
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predominately do on their own.  This can be through the normal physical working 

experience or through the way that individuals live their normal lives (Jubas, 2011).   

Another topic that falls into learning by experience is problem-based learning.  The 

idea in problem-based learning is that once confronted with a problem, a person 

can break down the problem, and by then looking at the parts of the problem the 

person can use prior knowledge of similar or related problems to solve this 

problem.  This works well in a working or group environment where the collective 

knowledge of the group can contribute significantly towards solving the problem 

(Schmidt, Rotgans, & Yew, 2011).  This new knowledge is then retained in the 

person’s experience for future use in his or her working or private life.   

The individual has a responsibility to keep up with the technological and innovation 

advances in the industry to ensure that that he or she has sufficient expertise to 

advance his or her career.  Keeping up with these changes and advances in 

technology and social changes allow a person continuously to improve his or her 

skills-base and also improve productivity and efficiency in the workplace, something 

that will assist the person in career development and promotions to new job 

positions (Gong, Chen, & Lee, 2011). 

 Mentoring and coaching 

“A mentor is generally defined as an experienced individual within an organisation 

who has attained a certain rank or achievement and who can provide career 

development support to less experienced individuals in that organisation” (Gong et 

al., 2011, p.  807).  Positive relationships have been demonstrated in past studies 

between mentoring and the effect thereof on the remuneration, job satisfaction, 

promotion and career satisfaction of the employee or mentee.  Considering that up 

to 70% of learning in the workplace takes the form of informal learning, the 

relevance and the important role that a mentor can play in an employee’s career is 

clear (Gong et al., 2011). 

Mentoring can also be used as a company strategy to advance the career 

development of employees at a higher pace than by simply letting them gain 

experience under normal working conditions.  By improving job satisfaction, a 

company can ultimately improve the productivity of its employees, yielding better 

returns for the company (Gong et al., 2011).  Companies also need to look at 

mentorship as not just being a kind of short-term role modelling.  They need to 
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focus on the longer term and must ultimately be able to use this strategy in 

succession planning, where a mentee can take over the function of the mentor 

when the mentor steps down or retires (Subotnik, Edmiston, Cook, & Ross, 2010).   

By learning from an experienced project manager and working closely with this 

mentor, young engineers can learn from the mistakes of others without having to 

make the mistakes themselves.  A combination of formal training, on the job 

training and mentorship is the ideal combination for development (Farr & Brazil, 

2009).  One caveat with mentorship is, however, that it is important to find the right 

individual to be the mentor.  Many middle and senior managers complain about the 

incompetence of young engineers, but it is typically those managers that are too 

busy to actually mentor and teach the younger engineers (Farr & Brazil, 2009).   

 Induction programmes 

With regard to induction programmes, four key points should be considered.  The 

first point correlates with what was seen under the adult learning heading, namely 

that a good induction programme is interactive.  The delegates that attend must 

have opportunities to take part in the discussions and ask questions on the various 

theories.  The second point is the way in which the programme is tailored to the 

individual.  It helps if the trainer has some background on all the attendees and if 

there are name tags for each attendee so that they can receive the necessary 

individual attention.  It must be realised that for the majority of the delegates, the 

induction process is the first real interaction with the company and/or industry and 

this will create a lasting impression.  For this reason, an induction programme must 

be well presented and the choice of trainer is very important.  The last point is the 

importance of the structure of the entire programme.  It needs to be set out 

logically, with enough time for the new delegates to get to know each other, the 

trainer and the new company, before starting to focus on the work that will be 

required (Blunt, 2010). 

The following topics for discussion need to be included in an induction programme 

once the basic layout mentioned above has been finalised.  Time must be allowed 

for discussion of the company’s administration procedures.  New delegates should 

understand details of pension schemes, working hours, rules and regulations and 

dress code.  The programme should include the terms of the employment set out in 

the employment contract, covering issues such as annual and sick leave and 

grievance and disciplinary procedures.  The health and safety policies of the 
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employer need to be discussed with regard to smoking, drug and alcohol use and 

minimum personal protective equipment that might be relevant.  When these basic 

conditions and all introductions to fellow attendees have been completed, more 

detailed discussion on the specific work and working environment can proceed 

(Business Link; Department for Business, Innovation & Skills, 2012).   

2.7. Perceptions of Management Development 

Currently, organisational development needs are often established by senior managers 

without involving the potential participants (Hotho & Dowling, 2010).  As a study by 

Muchiri, Cooksey, Di Milia and Walumbwa (2011) found, there are definite differences 

between the perspectives of managerial and non-managerial employees on what 

effective leadership involves. Considering that leadership is one of the key 

competencies of project management and the fact that engineers receive neither 

leadership nor management training, it can be assumed that similar differences in 

perceptions regarding project management might exist. 

Crawford (2005) has also shown that project managers and senior managers hold 

different views on what the most important competencies of a good project manager 

are.  One of the reasons for this might be that the fundamental focus in project 

management has changed significantly over the last few decades, from being very 

technically inclined to the more interpersonal and behavioural aspects, otherwise 

known as the soft skills, of managing projects (Heerkens, 2005).  
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2.8. Conclusion on the Literature Review 

On the basis of the literature review, it is clear that there are a number of problems that 

relate to young engineers that enter the construction and project management industry.  

They start off with very little exposure to management, project management and 

leadership skills in their mostly technically oriented education, but are expected to 

become part of a site management team where one of their first tasks is supervising 

people and materials on a construction site. 

The field of project management in general does not provide an easily identified guide 

to what competencies are required and how these competencies should be acquired.  

In the construction industry, it is evident that many development plans are left to 

operational line management.  Where senior managers and other senior officials do 

have a set development plan, junior members of staff are not involved in making 

choices regarding their future development, and the development of such plans are 

usually based on the perceptions of the senior managing staff only. 

There is also evidence that most training is ad hoc and often comes too late.  Looking 

at the lists of requirements or competencies, it is clear that not all of these items are 

required by young engineering graduates during the first five years of their working 

experience, and moreover, there is no indication of which of these competencies are 

most relevant to their specific needs.  This suggests that in most cases, young 

engineers are left to decide for themselves what development is needed, and the 

actual development is also left up to them. 

The need for a study on project management competency development in graduate 

engineers and the different views on project management competency development 

from different levels of staff and different professions in the construction industry is 

therefore clear, and was addressed by the current study. 
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CHAPTER 3: Research Questions 

Based on the literature review reported in Chapter 2, it is clear that although graduate 

engineers are often placed in the responsible position of supervising people and 

material, they get very little exposure to such tasks or formal training before being 

placed in this position in the construction industry.  Various sources in the literature list 

the competencies expected of a project manager, but few discuss in detail the 

competencies required by a graduate engineer who is put in a supervisory position, 

forming part of a management team.   

The research questions listed below are aimed at identifying those project 

management competencies that are required by graduate engineers during the first 

three years after they graduate.   

Research Question 1: Who in a construction company is responsible for the early 

 career development of graduate engineers? 

Research Question 2: What are the project management competencies that need to 

 be developed in young graduate engineers? 

Research Question 3: Do the perceptions or views of which competencies are 

 required differ among young graduate engineers, human 

 resources professionals and senior managers? 

Research Question 4: What is the best method or combination of different methods to 

 develop these competencies? 

Research Question 5: Do the perceptions or views of which methods are the most 

 effective in developing these competencies differ among young 

 graduate engineers, human resources professionals and senior 

 managers? 
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CHAPTER 4: Research Methodology 

4.1. Introduction 

The research was conducted in two phases.  The first phase was qualitative in nature, 

consisting of data elicited via open-ended interviews conducted to establish constructs 

for the quantitative second phase, which used electronic questionnaires, as 

recommended by Saunders and Lewis (2012). 

4.2. Phase One 

4.2.1. Research design 

The research design for this phase of the research was qualitative (Saunders & Lewis, 

2012) (Mouton, 2009).  Data for this phase of the research were gathered by 

conducting in-depth semi-structured interviews with graduate engineers, human 

resources professionals and senior management from various levels in a large South 

African construction company. 

The purpose of this phase of the research was to elicit information regarding what the 

different competencies of project management are that need to be developed in 

graduate engineers in a South African engineering construction company during the 

first five years of service after graduating, and how these various competencies of 

project management should be developed, based on the opinions of different levels of 

management in a typical South African construction company.   

In the second phase of the research (see Section 4.3), the responses from these 

interviews were then used in conjunction with the competencies that were identified in 

the literature review set out in Chapter 2 to design a questionnaire that was distributed 

to a larger audience of graduate engineers, human resources professionals and senior 

managers in the same construction company to get sufficient responses for statistical 

analysis.  

4.2.2. Population 

The population (Saunders, Lewis, & Thornhill, 2009) for the research was civil 

engineers, human resources professionals and project managers in the construction 

industry in South Africa. 
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4.2.3. Sample 

The sample (Keller, 2008) for the research was civil engineers, human resources 

professionals and senior managers from different management levels in one of the five 

largest construction groups in South Africa.  The company has an annual turnover of R 

8.9 billion and employs about 16 000 people.  The company has around 60 engineers 

with between one and five years’ experience, about 40 engineers with between five 

and 10 years’ experience and 40 full-time project managers (from an engineering 

background) with varying experience between 10 and 30 years in their various 

business units across South Africa.  A typical organogram indicating the reporting 

structure in a South African construction company is attached in Appendix 1.   

The method of sampling used was non-probability quota sampling, because all the 

engineers and human resources professionals in the construction industry in South 

Africa were not available to the study, and only a certain number of individuals that 

fitted the correct profile were chosen from the construction company that was identified 

(Saunders & Lewis, 2012).   

The company’s head office is in Johannesburg, but the company also has offices in 

other parts of Gauteng, Durban, Richards Bay, Port Elizabeth, East London and Cape 

Town.  To identify the individuals for the sample, the human resources managers of the 

various divisions were contacted, and they supplied an employee database with job 

title, years of service and email addresses.  For the first phase, it was decided for 

practical reasons to restrict the quota sample to employees based in Gauteng or 

employees who visited the head office regularly, and the sample was taken from the 

employee database.  One of the criteria was availability for an interview. 

The sample sizes are set out in Table 1. 

Table 1: Phase One Sample 

Graduate civil 
engineers with less 

than five years’ 
experience 

Human resources 
professionals in 
the construction 

industry 

Senior Project Managers, 
Directors and Managing 

Directors in the construction 
industry 

7 2 8 
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4.2.4. Unit of analysis 

The unit of analysis (Mouton, 2009) for the research was perceptions of individuals in 

the construction industry with an engineering qualification or in the human resources 

profession in the South African construction industry. 

4.2.5. Data collection tool 

The data collection tool for this phase of the research was in-depth, semi-structured 

open-ended interviews (Saunders & Lewis, 2012) with seven graduate civil engineers 

with between one and five years of working experience, three senior managers, five 

managing directors, one human resources manager and one human resources 

director.   

In these interviews each of the candidates from the different level of management in 

the organisation was asked what the most important project management 

competencies are for the development of graduate engineers into effective and 

competent project managers in the construction industry.  Some of the competencies 

from the literature that were reviewed in Chapter 2 were also discussed after the 

interviewees had listed the competencies based on their own experiences.  The next 

question that was tabled was aimed at identifying what processes or methods each 

individual felt were the best suited to expose the graduates to and develop these 

competencies in the young graduate engineers.  In most cases, a general conversation 

about the industry and the need for skilled employees also formed part of the 

discussion.  (See Appendix 2 for the interview guideline and Appendix 3 for a sample of 

a consent form.) 

4.2.6. Data collection 

The data collection consisted of 17 face-to-face semi structured interviews with the 

identified individuals as set out in Section 4.2.3 and Table 1.  The interviews were 

conducted over a period of two weeks, by making appointments ahead of time with the 

individual or their secretaries, in the cases of the directors and managing directors, and 

giving the individual a brief summary of what was to be discussed.  The interviews 

lasted approximately one hour each.  The interviews with the senior managers, 

directors, managing directors and the human resources managers were held in their 

respective offices in Johannesburg.  The interviews with the engineers were held on 
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the construction sites where they were working and at the Johannesburg office, in the 

case of two individuals who were there for training.  All the interviews were conducted 

in English, although some of the competencies were explained and discussed in 

Afrikaans with some of the respondents whose first language was not English. 

All the respondents who have been working for two years or more seemed very relaxed 

and actively took part in the conversation.  It was encouraging to see that almost all the 

senior managers and directors felt extremely passionate about developing future talent 

in the company.  Two of the engineers had only been working for six months by the 

date that the interviews were scheduled, and it was noticeable that they were less 

comfortable with the process. 

At the beginning of each interview, the interviewee was introduced to the topic and the 

reasons for the research were explained.  Thereafter, the person was asked to sign the 

consent form.  It was explained that the meeting might be recorded on an electronic 

voice recorder and that everything that would be discussed would be treated as 

confidential.  The data were therefore collected by means of a recorded interview, 

using an electronic recording device, and by taking notes. The recordings would only 

be used if the content of the notes was insufficient. 

After the interviews, most of the senior managers agreed that there was indeed a gap 

between the education that an engineer receives and what is actually expected of the 

engineer in the construction environment in terms of managing people and construction 

processes.   

4.2.7. Data analysis 

After each of the interviews, the various competencies were identified from the 

discussion and tabulated in a Microsoft Excel worksheet.  After all the interviews had 

been completed, the various competencies were grouped together into similar topics to 

avoid duplication.  The frequency with which each of the competencies was seen as 

being important by the various individuals was recorded and the competencies were 

ranked in order from the highest frequency to lowest.   

The various methods of exposing graduate engineers to these competencies and 

developing them during the first five years after graduating were also tabulated in 

Microsoft Excel and ranked, based on the frequency with which each method was 
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suggested.  A section of this worksheet is attached in Appendix 4.  The data were then 

used in Phase Two. 

4.3. Phase Two 

4.3.1. Research design 

The research design for this phase of the research was quantitative surveys (Keller, 

2008; Saunders & Lewis, 2012).  Data for this phase of the research were gathered by 

circulating electronic questionnaires to graduate engineers, human resources 

professionals and management from various levels in a South African construction 

company. An electronic survey was used, as the company has offices in 

Johannesburg, Durban, Richards Bay, Port Elizabeth, East London and Cape Town, 

and this was the fastest practical way to get responses from all the different offices. 

The purpose of this phase of the research was to gather sufficient data to test the 

responses that had been recorded in Phase One and to answer the research 

questions.  This was done by designing electronic questionnaires based on the 

responses from Phase One and the literature in Chapter Two. 

4.3.2. Population 

The population (Saunders, Lewis, & Thornhill, 2009) for the research was civil 

engineers, human resources professionals and project managers in the South African 

construction industry. 

4.3.3. Sample 

The sample (Keller, 2008) for the research was civil engineers, human resources 

professionals and senior management (previous project managers) from different 

management levels in one of the five largest construction groups in South Africa.  The 

company has a turnover of R 8.9 billion and employs about 16 000 people.  The 

company has around 60 engineers with between one and five years’ experience, about 

40 engineers with between five and 10 years’ experience and 40 full-time project 

managers with varying experience between 10 and 30 years.  See a typical 

organogram indicating the reporting structure in a South African construction company 

in Appendix 1.  The method of sampling was non-probability quota sampling, because 

all the engineers, human resources professionals and senior managers in the 
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construction industry in South Africa were not available to the study, and only a certain 

number of individuals who fitted the correct profile were chosen from the one 

construction company (Saunders & Lewis, 2012).   

The sample and response rates are set out in Table 2, below. 

Table 2: Phase Two Sample  

Graduate Civil 
Engineers with less 

than five years’ 
experience 

Human Resource 
Professionals in 

construction 
industry 

Senior Project Managers, 
Directors and Managing 
Directors in construction 

industry 

Questionnaires sent out 

49 31 104 

Responses Received 

29 16 42 

  

4.3.4. Unit of analysis 

The unit of analysis (Mouton, 2009) for the research is perceptions of individuals in the 

construction industry with an engineering qualification and in the human resources 

profession. 

4.3.5. Data collection tool 

The data collection tool (Mouton, 2009) was originally planned to be three different 

questionnaires set up on a web-based electronic program (Survey Monkey) that could 

be e-mailed to the various respondents.  There were different questionnaires set up for 

engineers, human resources professionals and senior management.  The questions on 

project management competency development in the questionnaires were developed 

by analysing and grouping the responses received from the interviews in Phase One 

into main themes or topics, as set out in Table 6. 

The main reason for developing three different questionnaires was to make sorting the 

responses from the three different groups easier, but there were also some questions 

that were only aimed at the particular target group.  The web-based program (Survey 

Monkey) has a function that allows the compilation of all the data from the various 

questionnaires to allow for easy comparison of the data.  However, after the 

questionnaires had been sent out, it was realised that, due to the different locations of 
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the various offices and construction sites, some of the recipients could not access the 

electronic web-based questionnaire because of slow internet connectivity or problems 

with internet firewalls on the various servers.  It was therefore decided to distribute the 

same questionnaires to the non-responsive recipients in the form of a Microsoft Excel 

questionnaire by means of a mass e-mail message.  This ultimately meant that the 

responses from the web-based and the Microsoft Excel-based questionnaires had to 

be combined manually. 

The questionnaire started with some clarifications on the study and then asked for 

information on some basic demographics, such as the type of undergraduate education 

the respondent had, years of working experience, current management level and 

current job title.  These questions were all based on multiple choice answers, with the 

option of a manual entry the recipient not fall into one of the preselected multiple choice 

categories provided. 

The next set of questions tested the views of the various recipients on the need for the 

further development of graduate engineers, and also on who should be responsible for 

this.  The purpose of these questions was to compare the responses from the different 

staff levels, and the responses from the operational personnel with those from the 

human resources personnel. 

The next sections were based on the results from the interviews from Phase One of the 

study.  The respondents were given the 18 various project management competencies 

that might need development that were deduced from Phase One and were also 

provided with an option to add additional competencies if they felt that some important 

competency was not represented by the 18 that were mentioned.  They were then 

asked to rate the importance of each on a five-point scale that started with the option of 

can be acquired at a later stage as the least important and progressed to absolute 

requirement during year one to five as the most important.   

The respondents were then given a list of 13 possible ways of how these competencies 

could be developed in graduate engineers, based on the response to the interviews in 

Phase One.  They were asked to rate them on a five-point scale, starting at not 

required as being the least likely to work, to best suited for development as being the 

most suitable method of developing gradate engineers.  The respondents were also 

given the option to enter other methods if they felt that all the possible options were not 

mentioned among the 13 provided. 
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The questionnaire ended with a section on possible career paths in the construction 

industry, because the failure to explain this issue to engineers at an early stage in their 

careers might also influence their view on project management development.  The 

respondents were then asked to rate various aspects of the construction industry in 

terms of how it has changed over the last 15 years.  This section ended with an open-

ended question regarding the biggest challenges that graduate engineers face in the 

first couple of years after graduating.  The purpose of these questions was to possibly 

explain some differences between the opinions of young graduate engineers and those 

of senior managers, based on the extent to which the industry has changed since the 

time that these senior managers were in the same position as the current graduate 

engineers are now.   

4.3.6. Pre-testing of the questionnaire 

The final questionnaire was presented to a project manager and a site engineer in the 

company to be tested to ensure that they were satisfied with the contents and that the 

questions were logical.  After they had completed the questionnaire, it was discussed 

with them and some minor changes done to clarify some of the questions to ultimately 

receive better responses.  The questionnaire was sent out for a second test, after 

which the employees were satisfied that the questionnaire was user-friendly. 

After these initial tests, the questionnaire was sent to the supervisor of the study for 

further comments on the questions and layout to ensure that the optimal responses 

would be received, based on her experience in past research projects. 

4.3.7. Data collection 

With the assistance of the human resources department, an employee database was 

created consisting of all the graduate engineers and technicians with up to five years’ 

experience, human resources employees and senior managers.  This included the 

e-mail addresses of all the employees, so that the questionnaire could be distributed 

electronically.   

The Information Technology department of the company assisted in sending out the 

questionnaire electronically via electronic mail to the various participants identified with 

the assistance of the human resources department.  A period of five days was allowed 

for the respondents to complete the questionnaire, after which a reminder was sent to 

all those that had not completed the questionnaire.  After the first reminder, it was 
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noted that some of the respondents were unable to access the web-based 

questionnaire due to problems with the server firewall and the slow connection speed 

at some of the various offices and construction sites.  It was then decided to design 

copies of the various questionnaires in the form of a Microsoft Excel spreadsheet and 

to e-mail this, as well as the link to the web-based questionnaire, to all the respondents 

who had not already completed the questionnaire. 

The data from the web-based questionnaire were exported to Microsoft Excel and the 

responses from the manually sent Microsoft Excel questionnaire were combined 

manually into one database for analysis. 

4.3.8. Data analysis 

The first step of the data analysis was to combine the data from the three different 

surveys into one dataset.  This was done by exporting the data from the online survey 

program to Microsoft Excel.  The results from Questions 1 to 5 were treated 

independently for the three different respondent groups, as this data was only used to 

describe the sample.  Similar questions were used to gather information on experience 

and qualifications.  These responses were converted to a percentage to see the split 

between the different options given in the various questions. 

For the next section on career development, the responses from the different 

respondent groups were combined to obtain average rankings for the responses from 

the combined sample, as well as the different respondent groups.  The responses were 

then ranked and compared to the combined average, using Microsoft Excel. 

The section on different career paths gave the respondents open-ended areas for 

responses.  These responses were tabulated and sorted alphabetically in Microsoft 

Excel and then grouped according to the main careers (see Table 30). 

The section on the competencies and the methods for competency development was 

combined in Microsoft Excel, and the average ranking for all of the options was 

calculated for each of the different respondent groups, as well as for the combined 

responses.  The various competencies and methods were ranked based on the 

combined average to determine the most important competencies and the most 

important methods of development.  These are tabulated in Tables 31 and 32 

respectively.  To test for differences in opinions between the various respondent 

groups on each of the competencies and methods, a Kruskal-Wallis statistical test was 



 

44 

 

performed at a 95% confidence level (Keller, 2008).  The p-values from this test were 

also tabulated in Tables 31 and 32, with values smaller than 0.05 highlighted in red. 

These competencies and methods were then subjected to a one-way analysis of 

variance (ANOVA) (Keller, 2008) to determine the underlying relationships between the 

different respondent groups.  Samples of these statistical tests are set out in 

Appendices 6 to 17. 

4.4. Research Limitations 

The main limitation of this research was the fact that all the respondents were selected 

from one company.  This may have led to sampling error (Albright, Winston, & Zappe, 

2009) and that the results of the study might not be generalisable.  The next limitation 

was that a non-response bias from the sample might cause the sample to have 

become too small for significant analysis (Albright, Winston, & Zappe, 2009).  The 

responses came from participants who have worked largely in South Africa and the 

results were therefore not necessarily applicable to the international construction 

industry. 
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CHAPTER 5: Results 

5.1. Introduction 

This chapter presents the data collected during the two phases of the research.  The 

first phase consisted of qualitative interviews conducted to set the baseline for the 

second phase, which consisted of quantitative questionnaires (Saunders, Lewis, & 

Thornhill, 2009). 

5.2. Phase One: Qualitative Data 

Based on the literature review set out in Chapter 2, it was realised that limited 

information was available on the topic of which specific project management 

competencies are important in the development of graduate engineers in the 

construction industry.  Based on this need, it was decided to gather more data on the 

topic by means of qualitative semi-structured interviews with people from different 

levels in the construction industry.  It was decided to conduct interviews with graduate 

engineers, human resources professionals and senior managers from different levels in 

a large construction company in South Africa. 

5.2.1. Graduate engineers 

The first set of interviews was conducted with graduate engineers with a working 

experience of between six months and three years. 

The interviews were structured around Research Questions 2 and 4 (as set out in 

Chapter 3).  There were some significant differences between the response of the 

engineers, based on the length of their working experience, but also the fact that the 

engineers who started with the company in 2012 had undergone an in-depth induction 

programme spread over six months to introduce them to the company and the 

construction industry.  Although they had only limited actual experience, their level of 

understanding of the company and the construction industry was better than that of the 

engineers in their second year of working for the company, simply because there was 

no structured induction programme in 2011.   

The general discussion around which competencies were required proved that all the 

engineers were extremely enthusiastic about learning more and equipping themselves 
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better for the work that they have to do. The top four competencies identified by the 

graduate engineers as being the most important to develop during the first five years in 

the construction industry were Activity Duration Estimation, Activity Scheduling, Activity 

Resource Estimation and Understanding the Project & Construction Environment 

better.  The full list of competencies is set out in Appendix 4. 

In total, 26 different competencies were identified.  Of these, 10 were identified both by 

engineers with six months experience and by engineers in their second year of 

employment.  This means that 39% of the responses were identified by both groups.  It 

was noticeable that the competencies that were identified only by the less experienced 

group are much more theoretical, compared to the responses identified by the more 

senior engineers, who are more practically oriented, probably based on their 

experience of the skills they actually required on a construction site. 

After the discussion on which competencies are the most important to develop during 

the first five years after graduating, the respondents were asked to look at various 

methods that would be best suited to gain the required experience in these 

competencies.  The top four ways that the two groups of engineers felt that graduates 

would get the best exposure to the competencies that they identified were On Site 

Experience – Physically doing different construction tasks, Mentoring, Internal and 

External training courses and A Structured Induction & Development programme in the 

company.  The full list can be seen in Appendix 4. 

In total, six different methods of gaining exposure were identified between the two 

groups of engineers. Three were identified by both, meaning that 50% of the total 

number was identified by both groups.  From this it can be seen that the engineers who 

had undergone the structured induction programme placed some value on the 

induction programme, in contrast to the engineers who did not go through a similar 

programme.  A very promising finding was the fact that both groups identified physical 

on-site experience as one of the best methods of gaining experience.  A concern was 

that the second highest method, namely mentoring, is not currently officially 

implemented in the company as a whole, but only in some business units. 

5.2.2. Human resources professionals 

Interviews were conducted with a human resources director and a human resources 

manager.  Both of these respondents were active in the discussion regarding the 

development of engineers in general and were very willing to participate in the 
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research.  Both these employees had been with the company for more than three years 

and they had extensive knowledge of the current and past induction and performance 

measurement programmes in the company.   

After the general discussion on the development of graduate engineers, the research 

was explained in terms of Research Question 2 and 4 (see Chapter 3), and the 

respondents were asked to list and to elaborate on project management competencies 

that they felt were required to be developed in graduate engineers during their first five 

years in the construction industry.  The competencies from the responses are tabled in 

Appendix 4.  The top competency was identified as Understanding the Project & 

Construction Environment.   

Ten different competencies were identified by the human resources professionals, 

compared to the 25 identified by the group of engineers.  Of these 10, eight overlapped 

with the competencies identified by the graduate engineers.  The difference in the total 

number may be ascribed to the fact that the group was smaller or that the human 

resources professionals are not actually aware of the different competencies, because 

they do not specialise in that field.  The competencies mentioned are all relevant and 

were all used in the second phase of the research. 

The human resources professionals identified six methods that they thought most 

relevant in gaining experience in the identified competencies (see Appendix 4).  The 

most relevant method identified was On-Site Experience – Physically doing different 

construction tasks, with the other five all receiving equal votes.  Only two of these were 

not identified by the graduate engineers, which implies that there was an overlap of 

66% identified by both respondent groups.   

The methods of gaining experience that were identified by the human resources 

professionals were also in line with those identified by the senior managers, except for 

the last option that the human resources professionals identified, which was Working 

through case studies.  This method is a very theoretical way of exposing graduates to 

different construction site issues, but is still a very good suggestion, seeing that it can 

be used extremely well in conjunction with a structured induction programme.  This was 

a good indication that if the human resources professionals were involved in the 

development plan, their ideas would complement those of the other staff members. 
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5.2.3. Senior managers and managing directors 

The three senior managers who were interviewed were two senior project managers 

and a Chief Operating Officer respectively.  All three had more than 20 years’ 

experience in the construction industry.  All the managers participated actively in the 

interviews and were very enthusiastic regarding the topic of the development of the 

graduate engineers in the company and construction industry.  In the general 

discussion leading up to the main questions, all the respondents noted that the 

construction industry has changed significantly during the past 20 to 30 years, and that 

it is extremely important to consider this factor in the current and future development of 

graduate engineers. 

The managing directors who were interviewed consisted of the managing director from 

the parent company and four managing directors from various business units that 

operate inside the company.  All these respondents had more than 20 years’ 

experience in the construction industry and most had been with the company for more 

than 10 years.  All the managing directors were passionate about the topic of graduate 

engineer development, as all of them started out as site engineers and spent a long 

time on construction sites developing their own set of competencies and skills. 

The competencies that were identified by the senior managers and the managing 

directors respectively are listed in Appendix 4.  In total, 29 different competencies were 

identified between the two groups of senior managers.  The top four competencies that 

the senior managers and managing directors saw as the most relevant for graduate 

engineers during the first five years in the construction industry were Understanding 

Project & Construction Environment and Project Stages, Activity Resource Estimation, 

Problem-Solving & Root Cause Analysis and Activity Duration Estimation.   

Of the 29 competencies identified, 11 were identified by both groups.  This gives a low 

overlap percentage of 38%.  The longer list can probably be explained by the higher 

number of years of experience, and the fact that some of these competencies became 

second nature as the individuals’ level of experience increased.  The managing 

directors and senior managers had also been exposed to various different contracts 

and types of clients over the years, which would enable them to acquire more project 

management competencies than the graduate engineers were aware of.  Hence, they 

identified more competencies than the graduate engineers, who had only limited actual 

experience and based their responses more on theoretical knowledge. 
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The second main question that was discussed was the various methods of gaining 

experience in these competencies on a construction site.  Eight methods where 

identified between the two senior groups, with five of the eight methods being identified 

by both groups.  The top four methods noted were Internal / External Training Courses, 

On-site Experience – Physically doing different construction tasks, Mentoring and a 

Structured Induction & Training & Development Programme / Guide.  Six of the eight or 

75% of the methods overlapped with those identified by the graduate engineers and 

the human resources professionals. 

In the discussion of this question, it became very apparent that times have changed 

significantly from when most of these senior managers were graduates on sites, on 

average, more than 20 years ago.  All the respondents discussed at length the physical 

training on site which they consider extremely important for the development of an 

engineer, and the importance of actually doing some of the work like manual labour, to 

ensure that engineers know what they are managing in the years to come.   

5.2.4. Combined responses from the interviews 

5.2.4.1. Competencies 

After all the interviews had been completed, the responses from the various groups 

were combined into Table 3 to establish the overall frequency that each competency 

was identified by each group.  As all the groups were not the same size, the frequency 

was converted to a percentage to be able to compare the responses equally.  The 

frequency of the responses from the various groups was, in general, well balanced 

between the graduate engineer group and the senior manager groups.  The responses 

from the human resources professionals were scattered over the entire range of 

competencies.  One reason for this may be that only two individuals were interviewed, 

as opposed to the seven in the graduate engineer group and the eight in the senior 

manager group. Another reason could be the fact that the human resources 

professionals have no background experience in project management.   
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Table 3: Interview Responses Combined: Competencies 

Competencies by Experience 

Competencies 
Total 

Graduate 
Engineers 

Human 
Resources 

Senior 
Managers 

Frequency % Frequency % Frequency % Frequency % 

Understanding Project / 
Construction Environment and 
Project Stages 

76% 57% 100% 88% 

Activity Resource Estimation 65% 71% 0% 75% 

Activity Duration Estimation 59% 86% 0% 50% 

Activity Scheduling 53% 86% 0% 38% 

Schedule Development 53% 57% 50% 50% 

Communication to both 
Subordinates & Client 

41% 43% 0% 50% 

Problem-Solving / Root Cause 
Analysis 

41% 29% 50% 50% 

Financial Management 29% 57% 0% 13% 

Managing Different Persons –  
Client, Subcontractors, Foremen, 
Unskilled workers 

29% 14% 50% 38% 

Personal Time Management 29% 43% 0% 25% 

Safety Management 29% 29% 50% 25% 

Leading People 24% 43% 0% 13% 

Learning Basic Skills in Industry 
(Physical & Technical) 

24% 14% 0% 38% 

Quality Management 24% 29% 0% 25% 

Understanding Company Systems 
(QA, Safety, Procurement, HR) 

24% 29% 50% 13% 

Understanding Standard 
Specifications 

24% 57% 0% 0% 

People Management 18% 14% 50% 13% 

Personality – People-oriented 18% 0% 0% 38% 

Progress Measuring 18% 29% 0% 13% 

Project Time Management 18% 29% 0% 13% 

Teamwork 18% 14% 50% 13% 

Being a Change Agent 12% 0% 0% 25% 

Being Able to see the Bigger 
Picture 

12% 0% 0% 25% 

Delegation Skills 12% 0% 0% 25% 

Risk Identification & Management 12% 14% 0% 13% 

Understanding Different Cultures 
in the Workplace 

12% 0% 0% 25% 

Claims & Contractual Experience 6% 14% 0% 0% 

Conducting Disciplinary Enquiries 6% 0% 50% 0% 

Cost Management 6% 0% 50% 0% 

HR Management 6% 0% 0% 13% 

Integration Management 6% 0% 0% 13% 

Motivate Subordinates 6% 14% 0% 0% 

Negotiation 6% 14% 0% 0% 

Procurement Management 6% 14% 0% 0% 

Scope Management 6% 0% 0% 13% 

Understanding Own Responsibility 6% 0% 0% 13% 

Calculating Team Sizes 6% 14% 0% 0% 

Environmental Management 0% 0% 0% 0% 
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In general, it can be deduced that the differences in the frequency with which these 

competencies were identified where there was a higher number of responses from the 

senior managers can be attributed to the senior managers’ experience.  Having worked 

on various projects with various combinations of people and having the ability to look 

back at what would have helped them when they were in the position that the graduate 

engineers find themselves in currently, enables senior managers to assess the 

competencies better than the graduate engineers who are still early in the learning 

curve. 

The responses that had a higher frequency than the responses from the graduate 

engineers can be ascribed to the fact that the engineers viewed some of the 

competencies they thought they needed from a more theoretical perspective, as 

opposed to the view of the senior managers, who looked at the issue from a more 

actual practical perspective.  Some of the other responses were more technically 

oriented and could be explained by the senior managers’ expectation that those skills 

should have been acquired at the various tertiary institutions, while actually they have 

not been acquired, and these were therefore only identified by the graduate engineers.   

5.2.4.2. Development methods 

The number of the responses received on the development methods or the methods of 

gaining experience was converted to a percentage frequency, as the groups were not 

of the same size.  On the list of methods of gaining experience, the total, graduate 

engineers and senior managers’ responses were similarly ranked, as can be seen from 

Table 4. This is a positive sign, because, although the different competencies identified 

are not 100% comparable among the different groups, all these groups felt similar on 

the methods of gaining experience or developing these competencies.  The responses 

from the human resources respondents were more equally spaced over the various 

methods, possibly due to the smaller size of the group. 
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Table 4: Interview Responses Combined: Methods of Exposure 

Training or Development Methods 

Methods of Exposure 
Total 

Graduate 
Engineers 

Human 
Resources 

Senior 
Managers 

Frequency % Frequency % Frequency % Frequency % 

On-site Experience – Physically 
doing Different Construction tasks 

94% 100% 100% 88% 

Internal / External Training 
Courses 

65% 43% 50% 88% 

Mentoring 65% 71% 0% 75% 

Structured Induction / Training & 
Development Programme / Guide 

53% 43% 50% 63% 

Job Rotation between Disciplines 29% 14% 50% 38% 

Starting working with Estimator & 
Planner 

18% 0% 50% 25% 

Bi Annual get together of all young 
engineers in the company to 
discuss experience gained / 
exposed to 

12% 0% 0% 25% 

Spend 1st year measuring 
programme and productivity and 
run site services, Batch plant / 
Rebar / cast-in Items 

12% 14% 0% 13% 

Working through Case Studies 6% 0% 50% 0% 

5.2.5. Construction of the questionnaire 

After identifying, listing and ranking all the competencies from the Phase One 

interviews, the data were compared to those gathered from the literature review 

discussed in Chapter Two. A total of 37 competencies were identified by the 

interviewees, while only 14 of these were also identified in the literature.  Table 5 below 

shows the various competencies that were identified in the literature and the Phase 

One interviews.  It should be noted that some of the responses received in the current 

study were more technical and also more specific to project management in the 

construction industry than to project management in general. 
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Table 5: Competencies from the Literature and Interviews Compared 

Competencies Identified by Source 

Competencies Literature Interview 

Understanding Project / Construction 
Environment and Project Stages  



Activity Resource Estimation 
 



Activity Duration Estimation 
 



Activity Scheduling 
 



Schedule Development 
 



Communication to both Subordinates & 
Client 

 

Problem-solving / Root cause Analysis  

Financial Management 
 



Managing different persons - Client, 
Subcontractors, Foremen, Unskilled 
workers  



Personal Time Management 
 



Safety Management 
 



Leading People  

Quality Management  

Learning Basic Skills in Industry (Physical 
& Technical)  



Understanding Company Systems (QA, 
Safety, Procurement, HR)  



Understanding Standard Specifications 
 



Project Time Management  

People Management 
 



Personality – People- oriented 
 



Progress Measuring 
 



Teamwork 
 



Being a Change Agent  

Delegation Skills  

Risk Identification & Management  

Being Able to see the bigger Picture 
 



Understanding different Cultures in the 
workplace  



Cost Management  

HR Management  

Negotiation  

Procurement Management  

Scope Management  

Claims & Contractual Experience 
 



Conducting Disciplinary Enquiries 
 



Integration Management 
 



Motivate Subordinates 
 



Understanding Own Responsibility 
 



Environmental Management    

Calculating Team Sizes   

After identifying all the competencies, it was noted that several of the competencies 

were very similar and could actually be grouped together into similar themes.  This was 

done in Table 6 below, before the list of competencies was used in the construction of 

the questionnaires for the second phase of the research. 
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Table 6: Grouping of Competencies from Interview Responses for Questionnaire 

Development 

Main Competency Groupings for 
construction of Questionnaire 

Similar Competencies grouped with Main 
Competency Groupings 

Understanding the Project & Construction 
Environment and Project Stages 

  

Activity Scheduling and Schedule 
development 

Activity Resource and Duration Estimation 

Understanding Company Systems 
including Quality, Safety, Procurement, HR 

Conducting formal Enquiries, incl disciplinary 

Problem-Solving, Root cause analysis   

Managing different people - Client, Sub-
Contractors, Foremen, Unskilled workers 

Being able to understand and manage different cultures 
in the working place 

Safety Management Quality Management & Environmental Management 

Financial and Cost Management   

Personal Time Management 
 Understanding their responsibility and taking 
responsibility 

Project Time Management   

Learning the basic skills of your industry - 
Physical & Technical on-site 

Learning the basic skills of your industry – Theoretical, 
Understanding Standard Specifications like SANS, 
COLTO, OSH Act, Mine Health and Safety Act 

People Management 
Leading People, Teamwork, HR Management, Motivation 
of Subordinates & Communication to Subordinates, 
Colleagues and Clients, Being a Change Agent 

People-oriented Personality   

Risk Identification and Management   

Delegation Skills   

Integration Management - Managing the 
complete Scope, all disciplines and parties 

Being able to see the bigger picture 

Negotiation Skills   

Procurement Management   

Claims and Contractual Experience   

The items that were grouped together were all items related to scheduling and activity 

and resource estimation, all competencies on company specific systems, all 

competencies on managing people and cultures on a construction site, all 

competencies relating to quality, safety and environmental management, competencies 

regarding the basic skills of the industry, all competencies based on people 

management and, finally, all competencies based on integration management. 

The list of 38 total competencies that were identified from both the Phase One 

interviews and the literature study were reduced to 18 competencies.  These could 

then be used in the construction of the questionnaires for Phase Two.   
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On the topic of the various methods of how these competencies can be acquired, a 

total of 10 different methods were identified from the Phase One interviews, with only 

five of these also identified from the literature.  This list of methods from the interviews 

and the literature can be seen in Table 7.   

Table 7: Comparison of the Training or Exposure Methods from the Literature 

and the Interviews  

Training or Exposure Identified by Source 

Methods of Exposure Literature Interview 

On-site Experience - Physically doing 
different construction tasks 

 

Internal / External Training Courses  

Mentoring  

Structured Induction / Training & 
Development Programme / Guide 

 

Job Rotation between disciplines  

Starting working with Estimator & 
Planner 



Bi Annual get together of all young 
engineers in the company to discuss 
experience gained / exposed to 




Spend 1st year measuring programme 
and productivity and run site services, 
Batch plant / Rebar / cast-in Items 




Working through Case Studies 




Training of current managers in training 
of graduates 

 

As some of the methods described by the interviews cover a wide range of sub-

methods, it was decided to divide some of the methods into less complex groupings to 

make it easier to choose a specific method.  Table 8 shows the 10 training/exposure 

methods split into 13 more direct methods that were used in the construction of the 

questionnaires for Phase Two. 
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Table 8: Exposure Methods Divided for Questionnaire Development 

Training or Exposure Divided for Questionnaire 

Methods of Exposure from 
Interviews & Literature 

To be used in Questionnaire 

On-site Experience - Physically doing 
different construction tasks 

On-site Experience - Physically doing different 
construction tasks 

Internal / External Training Courses 
Training courses provided by the group 

Training courses provided by external service providers 

Mentoring 
Being assigned a mentor that can assist and track 
development 

Structured Induction / Training & 
Development Programme / Guide 

Putting all graduates through a structured induction 
programme 

Establishing a continued Training and Development 
programme for graduate engineers 

Job Rotation between disciplines 
Job rotation between various disciplines during first year 
in the company 

Starting working with Estimator & 
Planner 

Working in Estimating and Planning department in the first 
year ensuring understanding of various activities 

Bi-Annual get together of all young 
engineers in the company to discuss 
experience gained / exposed to 

Bi-Annual conference for engineers from different 
Business units in the group to share experiences 

Spend 1st year measuring programme 
and productivity and run site services, 
Batch plant / Rebar / cast-in Items 

Measuring programme, productivity and site costing with a 
dedicated Site Agent during first year on site 

Running a “service” on the first project, e.g.  running the 
batching-plant, scheduling all the plant 

Working through Case Studies 
Working through Case Studies of different construction 
projects 

Training of current managers in 
training of graduates 

Training of current managers to be competent in training 
of graduate engineers 

 

5.3. Phase 2: Quantitative Data 

The data that were collected from the questionnaire are discussed in five sections.  The 

first section deals with the sample description of the three different respondent groups, 

namely graduate engineers, human resources professionals and senior managers.  

The next section looks at different aspects of career development in the construction 

industry.  The third section looks at the various project management competencies that 

are required by graduate engineers during their first five years in the construction 

industry and compares the responses from each of the three respondent groups to 

those of the other respondent groups.  The next section looks at the various methods 

that can be used to train or expose graduate engineers to these competencies.  The 

last section looks at the construction industry that a graduate engineer has to face and 

how the industry has changed over time and what the biggest challenges are that the 

engineer has to face. 
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5.3.1. Sample description for questionnaires 

Questionnaires were sent out to a total of 184 recipients in the construction company 

with the assistance of the human resources and Information Technology departments.  

This total consisted of 49 engineers, 31 human resources professionals and 104 senior 

managers. The engineers were identified by their grade of employment in the 

company. This grade is, on average, associated with a site engineer with between zero 

and five years’ experience.  A total of 29 responses were received from engineers, 

which is a 59% response rate.  The human resources sample included human 

resources officers, managers and directors.  A total of 16 responses were received, 

which is 52% of the questionnaires sent out.  The sample for the senior managers was 

the largest, as a total of 104 questionnaires were sent out.  These included all 

members of staff with an engineering background that were at a project manager level 

or more senior.  This included various directors, executives and managing directors.  

Of the 104 questionnaires distributed, a total of 42 or 40% were received back.   

5.3.1.1. Graduate engineers 

 Year of graduation 

Table 9: Year of Graduation for Graduate Engineer Sample 

Year of Graduation Response  

2004 or earlier 10.3% 

2005 to 2007 10.3% 

2008 to 2009  24.1% 

2010 to 2011 55.2% 

As can be seen from Table 9, most of the responses came from engineers who 

qualified within the past three years and the second most responses came from 

engineers who qualified during 2008 and 2009.  The responses from engineers who 

qualified in 2007 and earlier are spread, with only one respondent per year.  This could 

possibly be explained by the fact that engineers who qualified in 2007 or earlier stood a 

large chance of being promoted to a more senior level than Site Engineer in the interim 

and would therefore not have received the questionnaire.  In total, 79.3% of the 

responses came from engineers who qualified during 2008 or later. 
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 Degree or diploma obtained by the engineer 

Table 10: Degree or Diploma Obtained by Engineers 

Degree or Diploma Obtained Response  

National Diploma 24.1% 

BTech Degree 10.3% 

BEng or BSc Degree 51.7% 

MEng or MSc Degree 0.0% 

Other  

13.8% 

1 BCom Business Management & Marketing 

2 N Dip (Higher) Instrumentation & Process control 

3 N Dip Electrical Eng.  (instrumentation) 

4 BSc (Hons) Construction Management 

 

From Table 10 it can be seen that the majority of the responses came from engineers 

who completed a BEng or BSc degree at a university.  The second group can be 

divided into engineers who obtained a National Diploma or a BTech degree at a 

university of technology (technicon).  The national diploma is a shorter course than the 

university degree and consists of more practical experience than the university degree.  

It can also be noted that the majority of the diplomas or degrees, both from universities 

and universities of technology were completed in Civil Engineering rather than Building 

or Construction Management, something that might need to be investigated in a 

construction company. The other qualifications that were obtained by some 

respondents may be attributed to a person with a different background who now finds 

him- or herself in the construction industry. 

 Years of experience in the construction industry 

Table 11: Years of Experience in the Construction Industry 

Years of Experience Response 

Less than One year 31.0% 

One to Three years 37.9% 

Three to Five years 20.7% 

Longer than Five years 10.3% 

Table 11 indicates that almost two thirds of the graduate engineers’ responses came 

from engineers that have three years or less experience of working in the construction 

industry.  This compares well with the results from Table 9, which indicate that the 

majority of the respondents qualified in 2008 or later.  The remaining responses are 
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spread very equally over three, four, five and longer than five years.  This is well 

focused on the group of engineers with less than five years’ experience in the 

construction industry.  It would again seem that the majority of the engineers with the 

title of Site Engineer are being promoted to a more senior level around the fourth or 

fifth year after entering the construction industry, as there were very few respondents 

with more than five years’ experience in the sample. 

 Number of construction sites that the graduate engineer has worked on  

Table 12: Number of Construction Sites Worked On 

Number of Construction Sites Worked On Response 

2 or less  58.6% 

Between 3 and 5 37.9% 

6 or more 3.4% 

Over 96% of the respondents have worked on five or fewer construction projects as 

indicated by Table 12.  When considering the mean of all the responses from five years 

or less, a value of 2.3 can be calculated as the average number of projects that a 

graduate engineer is involved in within the first five years of working in the construction 

industry.  This is related to the actual experience that the individual is gaining while 

working.  As every construction project is different in terms of the client, the team, the 

actual location and the actual type of structure constructed, the more projects an 

engineer gets to work on, the more experience he or she can be expected to gain. 

 Current job title of graduate engineers 

Table 13: Job Title of Graduate Engineers 

Job Title Response 

Junior Site Engineer or Site Engineer 75.9% 

Sub Agent 3.4% 

Project Engineer 0.0% 

Technician 3.4% 

Construction Engineer 0.0% 

Other Junior Construction Manager 3.4% 

Other Engineering Technologist 3.4% 

Other Workshop Manager/Technician 3.4% 

Other Green Building and Environmental 3.4% 

Other Mechanical Engineer 3.4% 
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Table 13 confirms that the majority of the respondents from the sample are currently 

employed as Site Engineers.  Some of the other positions held are site engineers that 

have been promoted or follow more specialist functions in the construction industry, 

such as Technicians, Green Building and Environmental Engineer or Mechanical 

Engineer.  This is the position that the majority of engineers start off in when they join 

the construction industry and then they progress up the ranks towards becoming a 

project manager. 

5.3.1.2. Human resources professionals 

 Year of graduation 

Table 14: Year of Qualification of Human Resources Professionals 

Year of Qualification Response  

Before 1990 31.3% 

1991 to 2000 25.0% 

2001 to 2010 43.7% 

From Table 14 it can be seen that the year of graduation of the human resources 

professionals is slightly skewed towards the period after 2000 which would lead to a 

slightly younger team.  There are, however, a significant number of human resources 

professionals in the sample who qualified before 2000 and even before 1990.  This 

should result in a balanced team, with a mix of younger and older employees. 

 Degree, diploma or certificate obtained by human resources professionals 

Table 15: Qualification Obtained by Human Resources Professionals 

Degree or Diploma Obtained Response 

BComm – Degrees   18.8% 

BComm honours - Degrees   12.5% 

BSc - Degrees   0.0% 

BA - Degrees   18.8% 

National Diplomas   25.0% 

Other Certificates or Diplomas   25.0% 

The qualifications that the human resources personnel have obtained are a mixture of 

commercial and arts degrees and diplomas.  There are no qualifications in the science 

field, which makes sense, considering that the key responsibility of human resources 

professionals is dealing with people.  There was also a balanced split between people 

who obtained degrees and people who obtained diplomas. 



 

61 

 

 Working experience in the human resources field 

Table 16: Working Experience in the Human Resources Field 

Years of Experience Response 

10 years or less   12.5% 

11 to 20 years   56.3% 

21 to 30 years   12.5% 

31 to 40 years   18.8% 

Table 16 shows that the majority of the human resources professionals in the sample 

have been working in the human resources field between 11 and 20 years.  It would be 

safe to assume that, since 87.5% of the sample had more than 10 years’ experience, 

the company employs capable people in its human resources department.  The main 

concerns are whether this experience compares well with experience in the 

construction industry, and how the opinions of the human resources professionals 

compare to those of the respondents in other two areas.  One of the last questions in 

the questionnaire highlighted the fact that the construction industry has changed 

significantly over the last 10 t0 15 years, which then raised the question of whether the 

human resources professionals who have been working in the field for such a long time 

have been able to adjust to the new ways of doing things in the construction industry. 

 Working experience in the human resources field within the construction industry 

Table 17: Working Experience in the Construction Industry 

Years of Experience Response 

10 years or less  56.3% 

11 to 20 years  37.5% 

21 to 30 years  6.3% 

More than 30 years  0.0% 

Comparing the results from this Table 17 to those in the previous table, it can be seen 

that although 87.5% of the human resources professionals had more than 10 years’ 

experience in the human resources industry, only half of them had the same amount of 

experience in the construction human resources industry.  This can be viewed as either 

positive or negative.  On the positive side, there is the possibility that professionals 

entering the industry from the outside come with new ideas and are not set in their 

ways, falling back on how things were done in the construction industry in the 1990s or 

1980s.  This can also be negative, because the construction industry is very specific in 

terms of how it deals with people, staff and labour issues. 
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 Current job titles of human resources professionals in the construction industry 

Table 18: Job Titles of Human Resources Professionals in the Construction 

Industry 

Job Titles Response 

HR or IR Manager   75.0% 

HR or IR Officer   12.5% 

HR or IR Director   12.5% 

The split of the respondents in terms of their current job titles can be seen in the Table 

18.  The majority of the respondents were on the managerial level, with a small number 

of the sample coming from the director or officer levels.  In the most cases, it is the 

managers who are responsible for solving problems and developing and implementing 

new programmes in the human resources fields.  It is, however, the officer level 

employees that would have the most interaction with the engineers when they just 

enter the industry and it might be good to consider the impact that these employees 

have on young engineers.  This might be a very strong medium to use in future to 

convey messages on career development to young engineers.   

5.3.1.3. Senior managers and managing directors 

 Year of graduation 

Table 19: Year of Graduation of Senior Managers 

Year of Graduation Response 

1970 - 1980 12.2% 

1981 - 1990 22% 

1991 - 2000 41.4% 

2001 - 2010 24.4% 

For the year of graduation of the senior managers, one of the respondents entered 

information in the Other column and entered the institution that he qualified from.  For 

this calculation of the percentages, the total of the respondents was taken as 41 and 

not 42.  All the other questions were completed by this respondent and thus the entire 

questionnaire was not disqualified.  It can be seen from Table 19 that the highest 

number of the senior respondents qualified between 1991 and 2000 and the second 

highest number between 2001 and 2010.  There seems to be a good distribution, 

considering that there are far fewer of the more senior positions such as managing 

director or director available than the more entry level senior positions.  This finding 
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also corresponds well with the literature which states that the majority of project 

managers only become project managers after about 10 years in the field.  This is in 

line with the grouping that qualified between 1990 and 2000.   

 Qualification obtained by senior managers 

Table 20: Qualification Obtained by Senior Managers 

Degree or Diploma Obtained Response 

National Diploma 54.8% 

BEng or BSc Degree 23.8% 

BTech Degree 19.0% 

MEng or MSc Degree 0.0% 

Other   

1 QEMON Degree 2.4% 

It is interesting to see from Table 20 that the majority of the senior managers 

completed a national diploma, with some of them going on to complete their BTech 

degree.  The total of 73.8% who studied at a technicon is completely different from the 

sample for the graduate engineers, where almost 52% completed a degree at a 

university.  This is definitely something to be looked at in future as the development 

needs and expectations of diploma graduates and degree graduates might differ as the 

diploma course is a more practical course than the more theoretical degree course.  

 Working experience in the construction industry 

Table 21: Working Experience in the Construction Industry 

Years Working Experience Response 

More than 30 years 26.2% 

21 to 30 years 16.7% 

11 to 20 years 45.2% 

10 years or less 11.9% 

Table 21 compares very well with that of the date of qualification.  The majority of the 

group has between 11 and 20 years’ experience and this should be the group with the 

most project managers, according to the literature. The almost 33% of senior managers 

that have more than 20 years’ experience also augurs well for a large construction 

company. 
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 Experience in terms of construction projects involved in 

Table 22: Number of Construction Projects Senior Manager has been 

Involved In 

Number of Projects Response 

More than 20 40.5% 

11 to 20 35.7% 

Less than 10 23.8% 

It is to be expected that the total number of projects increase significantly with seniority, 

as most of the directors have up to three projects under their supervision at any time.  

This would definitely influence the responses if they are directly compared to those of 

the graduate engineers, who on average have been involved in fewer than three 

projects. This can be seen in Table 22 above. 

 Current job title of senior managers 

It was to be expected that most of the sample of senior managers would be from the 

project manager pool, based on the literature and the previous tables on year of 

qualification and years of experience. 

Table 23: Job Title of Senior Managers 

Job Titles Response 

Project Manager 7.1% 

54.8% 
Contracts Manager 26.2% 

Senior Contracts Manager 16.7% 

Construction Manager 4.8% 

Operations Executive 16.7% 
26.2% 

Contracts Director 9.5% 

General Manager 2.4% 

11.9% Managing Director 9.5% 

Chief Operating Officer 0.0% 

Other   

1 Proposals and estimating Manager 2.4% 
7.1% 

2 Site Manager 4.8% 

Table 23 indicates that the results from the questionnaire compare well with those of 

the literature and the previous findings, based on year of qualification and years’ 

experience.  The fact that more than 33% of the responses come from director level 

and above is a good representation of the people in the company that make the 

strategic decisions on the directions of the company. 
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5.3.2. Career development 

 The importance of further career development for graduate engineers in the 

construction industry after obtaining a qualification and starting to work 

Table 24: Importance of Career Development for Graduate Engineers 

Working Discipline 
Rating 

Average 

Human Resources 3.69 

Engineers 3.62 

Senior Managers 3.33 

 

Combined Average 3.49 

 

 

 

The importance of career development was investigated by asking the respondents to 

rate the importance thereof on a 4-point scale ranging from Not important to Absolute 

necessity.  Based on the response, the average was calculated per respondent group 

and also for the overall sample.  Considering that the maximum rating was a 4, it is 

clear from Table 24 that on average all the respondents saw career development as 

extremely important.   

The graph in Figure 2 shows how important all the groups of respondents rated career 

development. 

Figure 2: Comparison of the Responses of the Graduate Engineers, Human 
Resources Professionals and Senior Managers on the Importance of Career 
Development in Engineers 

 

 

Ratings Explained: 1 Not important 

 
2 At some stage 

 

3 Required 

 

4 Absolute necessity 
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 Responsibility for the career development of graduate engineers 

Table 25: Responsibility for Career Development of Graduate Engineers 

Occupation 
Rating 

Average 

Human Resources 3.25 

Engineers 3.03 

Senior Managers 2.69 

  Combined Average 2.91 

   

Ratings Explained: 1 100% Responsibility of Employee 

 
2 75% Employee – 25% Company 

 

3 50% Employee – 50% Company 

 

4 25% Employee – 75% Company 

 

5 100% Responsibility of Company 

Having established that career development is of extreme importance, the next 

important question was who is responsible for the development of graduate engineers.  

In the literature, it was stated that an engineer must engage in life-long learning.  

Engineers must thus take a lot of responsibility for their own development.  It is 

interesting to note from Table 25 that the senior managers are more aligned with the 

literature in this regard, that feels that the responsibility also lies more with the 

employee than the graduate engineers and the human resources professionals.  This is 

definitely an important point, as it is the senior managers who are responsible for this 

development in the eyes of the engineers and the human resources professionals.   

The graphic in Figure 3 clearly shows the spread, with the senior managers leaning 

towards the responsibility of the individual. 

Figure 3: Comparison of the Responses of the Graduate Engineers, Human 
Resources Professionals and Senior Managers on Responsibility for Career 
Development in Engineers 
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 Percentage of undergraduate engineering education that is devoted to development 

of management skills as opposed to engineering skills 

Table 26: Percentage of Management Development in Undergraduate 

Engineering Education 

Occupation 
Rating 

Average  

Engineers 2.07 

Human Resources 1.94 

Senior Managers 1.83 

Combined Average 1.93 

   

 

 

This question was a test of the literature, which suggests that almost no or very little 

management development is included in undergraduate engineering programmes.  The 

respondents were asked to rate the percentage of management development that is 

included in the engineering education in terms of a 5-point scale, as indicated above.  

On average, Table 26 and Figure 4 shows that all the respondents agreed with the 

literature that very little management development is included in undergraduate 

engineering programmes.  The human resources professionals generally concurred, 

even though they did not undergo any engineering training, unlike the other 

respondents.  It is helpful that they concur, as it is also the responsibility of the human 

resources professionals to develop training programmes for the graduate engineers. 

Figure 4: Comparison between the Responses of the Graduate Engineers, 
Human Resources Professionals and Senior Managers on Management 
Development in Undergraduate Education 

Ratings Explained: 1 0% to 20% 

 
2 21% to 40% 

 

3 41% to 60% 

 

4 61% to 80 

 

5 81% to 100% 
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 Responsibility for exposing graduate engineers to possible career paths 

Table 27: Career Paths: Person Responsible for Exposure 

 Responsible Person Combined Engineers 
Human 

Resources 
Senior 

Manager 

Contracts Director 66.7% 62.1% 56.3% 73.8% 

Human Resources 
personnel 

59.8% 58.6% 50.0% 64.3% 

Project Manager 57.5% 58.6% 81.3% 47.6% 

Other colleagues 17.2% 6.9% 37.5% 16.7% 

As the question gave the option to choose more than one person who can be 

responsible for the exposure of the graduate to the various career paths, the 

percentage that is given is represented by the number of responses divided by the total 

number of the sample or sub-sample.  Thus, out of the total sample of 87, a majority of 

58 people suggested that the contracts director is responsible for this task, yielding the 

66.7% noted in the table.  The option was also given to the respondents to add any 

other people that they felt might be responsible for informing the graduate engineers 

about possible career paths.  The ones identified additionally were the construction 

manager and the mentor, and a certain responsibility was given to the graduates 

themselves.  It is clear from Table 27 that all the respondents across the various 

respondent groups agree that the contracts director has a big role to play in exposing 

engineering graduates to all the possible career paths in the construction industry.  

Given that most of the respondents rated all the options higher than 50%, it should be 

noted that generally regarded as a joint responsibility across the respondent groups of 

contracts director, human resources personnel and project managers to expose young 

graduate engineers to possible career paths in the construction industry.  The caveat 

here is that the literature found that the majority of the project managers are not very 

focused on the development of engineers.  This may explain why the senior managers 

rated the responsibility of the project manager the lowest. 

 Clarity of definition of various career paths 

Table 28: Career Paths: Clearly Defined or Not 

Career Paths Clearly Defined Combined Engineers 
Human 

Resources 
Senior 

Manager 

Could be done better   57.5% 51.7% 62.5% 59.5% 

Not at all   40.2% 44.8% 37.5% 38.1% 

Yes   2.3% 3.4% 0.0% 2.4% 

The respondents were given three options to rate the clarity of the communication of all 

possible career paths for graduate engineers.  Table 28 measures the percentage of 
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each of these options.  On average, all the respondents agreed that the possible career 

paths are not clearly defined.  This is a matter for concern, because, as the previous 

table shows, both the human resources respondents and senior management allocated 

a large portion of the responsibility to themselves to explain the various career options, 

but yet they also admit that it is not done clearly. 

 Communication of possible career paths 

Table 29: Career Paths: Communication to Graduate Engineers 

Communication of Career 
Paths 

Combined Engineers 
Human 

Resources 
Senior 

Manager 
Only if someone actually asked 
about some options 

43.7% 44.8% 50.0% 40.5% 

With some of the engineers 18.4% 17.2% 25.0% 16.7% 

Only when someone threatens to 
resign 

17.2% 13.8% 12.5% 21.4% 

Never 13.8% 24.1% 0.0% 11.9% 

It definitely gets discussed and 
explained 

6.9% 0.0% 12.5% 9.5% 

Table 29 above describes five options to test whether different career paths are 

discussed with graduate engineers.  The table shows that only 7% of the total group of 

respondents agree that the topic is definitely discussed with the graduate engineers.  

The rest of the group were divided between the options of never gets discussed and 

only if the engineer enquires about other career paths.  The groups did not rank all the 

answers the same, but is clear that all the groups agree that very little is done in this 

regard. 

 Career paths other than project manager 

This open-ended question with four fields to comment on was well used by all the 

respondents.  A total of 246 responses were received from the 87 respondents, which 

equates to 2.83 responses per respondent.  These were categorised into 14 areas, 

some of which are still linked to the career path of a project manager, but at different 

seniority levels.  These included directors and site agents.  The others are tabled below 

in Table 30 with the number of responses that each career path received.  The different 

careers were ranked by using the combined total per career. 
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Table 30: Career Paths: Other than Project Manager 

Careers Combined Engineer 
Human 

Resource 
Senior 

Manager 

Planning Engineer 40 14 9 17 

Commercial Manager or Claims expert 34 11 9 14 

Design Engineer 32 13 6 13 

Estimator and Proposals Manager 29 12 7 10 

Quality Manager / Engineer 18 7 3 8 

Construction Manager 8 1 3 4 

Human Resources or Training Manager 8 2 3 3 

Consulting Engineering 7 2 3 2 

Health, Safety and Environmental Manager 7 2 3 2 

Procurement Manager 4 1 2 1 

Surveyor 4 1 0 3 

Business Development 3 0 0 3 

Production Manager 3 1 2 0 

All the careers listed are applicable and appropriate in the construction industry.  The 

top six careers are more directly related to the project management or engineering 

profession, whereas the others fulfil more of a support role to project management.  

With this many options available, it is really concerning that the options are not 

effectively communicated to the younger graduate engineers. 

5.3.3. Project management competencies required by graduate 

engineers 

Typical competencies that are generally associated with Project Managers (Contracts 

Manager) in terms of their relative importance to graduate engineers during their first 

three years after graduation were given to the respondents to rate on a 5-point scale to 

determine each competency’s importance for the graduate engineer during his first five 

years in the construction industry.  The results can be seen in Table 31. 
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Table 31: Project Management Competencies: Ranked on Importance with p-

values 

Competencies 

Rating Average 

Combined Engineers HR 
Senior 

Managers 
p-value 

Spending physical time on site learning the 
basic skills & trades of the industry 

4.7 4.2 4.8 4.8 0.006 

Safety, Environmental & Quality Management 4.6 4.3 4.9 4.7 0.008 

Personal Time Management 4.3 4.4 4.3 4.3 0.997 

Understanding company systems i.e.  Quality, 
Safety, Procurement, HR, Conducting formal 
inquiries 

4.2 4.3 4.3 4.2 0.929 

Activity Resource and Duration estimation, 
developing an Activity Schedule 

4.2 4.3 4.2 4.1 0.310 

Understanding the Project & Construction 
Environment and different Project Stages 

4.1 3.9 4.3 4.2 0.453 

Project Time Management 4.1 3.9 4.5 4.0 0.179 

Problem solving and Root Cause analysis 4.0 4.0 4.6 3.8 0.031 

Understanding and managing different 
cultures, including Client, Sub-Contractors, 
Foremen & Unskilled 

4.0 4.1 4.3 3.8 0.277 

Financial and Cost Management 3.9 3.7 4.4 3.8 0.157 

Delegation & follow-up skills 3.9 3.9 4.4 3.6 0.071 

HR Management, including Teamwork, 
Leading, Motivating and communicating to 
people 

3.9 3.8 4.3 3.7 0.213 

Having a People-oriented Personality 3.8 4.0 3.8 3.7 0.409 

Risk Identification & Management 3.8 3.6 4.3 3.8 0.069 

Integration Management – Being able to see 
the bigger picture and manage the complete 
scope 

3.4 3.9 3.5 3.1 0.108 

Procurement Management 3.3 3.6 3.4 3.2 0.374 

Negotiation Skills 3.2 3.4 3.6 3.0 0.220 

Contractual experience, e.g.  compiling claims 2.9 3.1 3.9 2.4 0.001 

Legend: 1 Can be acquired at a later stage 

 

2 Not very Important 

 

3 Would be advantageous during year 1 to 3 

 

4 Relatively Important 

 

5 Absolute requirement during year 1 to 3 

The ranking for this question was done on a 5-point scale, as shown in the legend and 

thereafter the mean was calculated for each group and the entire sample. The 

competencies were ranked from highest (most important to the engineers) to lowest in 

terms of the combined mean.  It is clear that nine out of the 18 typical responses were 

rated as a 4 or above, which suggests that these competencies are the most important 

to develop in graduate engineers during their first five years on a construction site. 

To test the relationship of the means between the groups, they were tested as 

independent samples using the Kruskal-Wallis statistical test, with a 95% confidence 

interval.  From this, the p-values were calculated and can also be seen in Table 31.  
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The p-values highlighted in red indicate competencies that the various groups regarded 

as significantly different.  Four out of the 18 competencies were seen as significantly 

different between the various groups.  This means that in almost 78% of the cases, 

there was no significant difference in the relative importance of the different 

competencies that should be developed in graduate engineers during their first five 

years in the construction industry.  The results of the statistical tests are set out in 

Appendix 6. 

The competencies that had a significant difference can be summarised as follows: the 

graduate engineers did not feel as strongly about spending physical time on a 

construction site learning the trade of the industry and do not feel that safety, quality 

and environmental management are as important as the more senior employees 

believed these competencies to be.  The other significant difference is that the human 

resources group rated problem-solving and gaining contractual experience much 

higher than either the engineering graduate or the senior management groups.  This 

might be due to a more theoretical knowledge of the engineering profession.  The 

results of the statistical tests in these four competencies are set out in Appendices 7 to 

10. 

5.3.4. Methods for project management competency development 

Various methods to develop the identified competencies based on their relative 

effectiveness in ensuring that these competencies are indeed developed in graduate 

engineers during the first five years after graduating were listed.  The respondents 

were asked to rate all the methods on a 5-point scale, ranging from not being required 

to Best suited for development. The means of all the responses from each of the 

groups and the combined group were calculated and are listed in Table 32. The 

methods were ranked in terms of the combined mean. 
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Table 32: Development Methods: Ranked on Importance with p-values 

Development Methods 

Rating Average 

Combined Engineers HR 
Senior 

Managers 
p-value 

Being assigned a Mentor that can assist & 
track development 

4.6 4.7 4.8 4.5 0.767 

On-site Experience - Physically doing different 
construction tasks 

4.6 4.1 4.9 4.8 0.001 

Measuring programme, productivity and site 
costing with a dedicated Site Agent during first 
year on site 

4.5 4.4 4.9 4.4 0.130 

Job Rotation between various disciplines 
during first year in the company 

4.2 4.0 4.9 4.1 0.012 

Establishing a continued Training and 
Development Programme for graduate 
engineers 

4.2 4.3 4.3 4.0 0.676 

Putting all graduates through a structured 
Induction Programme 

4.2 4.3 4.4 4.0 0.442 

Running a "service" on the first project, e.g.  
running the batch-plant, scheduling plant 

4.0 3.6 4.3 4.2 0.018 

Training of current managers to be competent 
in the training of graduate engineers 

3.9 4.0 3.9 3.8 0.670 

Training courses provided by the Company 3.7 4.1 3.8 3.5 0.014 

Working in Estimating and Planning 
department in first year ensuring 
understanding of various activities 

3.4 3.1 4.3 3.3 0.016 

Training courses provided by external service 
providers 

3.4 3.7 3.6 3.0 0.011 

Bi-Annual conference for engineers from 
different Business units in the group to share 
experiences 

3.2 3.3 3.2 3.1 0.698 

Working through case studies of different 
construction projects 

3.2 3.1 3.7 3.0 0.105 

Legend: 1 Not Required 

 

2 Small Relevance 

 

3 Might be Applicable 

 

4 Somewhat Suited 

 

5 Best Suited for Development 

A total of seven of the 13 methods were rated as 4 or above, which indicates that these 

are considered the best methods for developing the project management competencies 

in graduate engineers.  In general, all the respondents rated the same methods as 

being the best suited, with the exception two methods rated highly by the engineers 

and one rated highly by the human resources respondents.  These are printed in bold 

in the Table 32. 

To test the relationship of the means between the groups, they were tested as 

independent samples using the Kruskal-Wallis statistical test, with a 95% confidence 

interval (Keller, 2008).  From this, the p-values were calculated, as can be seen in the 

right-hand column in Table 32.  The p-values that are highlighted in red indicate 

competencies that the various groups viewed significantly differently. Six of the 13 

methods had significantly different ratings between the groups. This indicates that the 
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different groups only agree on 54% of the methods to develop project management 

competencies in graduate engineers. 

The methods that the engineering group rated lower than the other groups included 

spending physical time on site and being responsible for a service department on their 

first construction site.  This can be read in conjunction with the methods that they rated 

significantly higher than the other groups, namely receiving training from external 

service providers and from the company itself.  This can be interpreted as indicating 

that these young engineers do not want to gain experience by physically working on 

site, but prefer structured training. 

The human resources group rated job rotation and working in other departments in the 

head office more highly for the development of project management competencies than 

either of the other groups.  This might be due to the fact that in a multi-disciplinary 

environment such as a construction site, the more experienced senior managers felt 

that an engineer must be capable of handling all the competencies, as most of them 

are mutually inclusive. 

5.3.5. The construction industry for the graduate engineer 

The following points will look at the construction industry that the graduate engineer 

finds himself in today as compared to the industry that his seniors operated in when 

they just graduated from university and the challenges that the industry hold for the 

graduate. 

 Changing of industry over time 

The respondents were asked to rate the level to which the construction industry had 

changed over the last 10 to 15 years in terms of some specific criteria in their own 

opinion.  Even though none of the graduate engineers had been working for this entire 

period, it was their perception that is important, as this can influence the way that they 

act in real life.  The respondents were given a 4-point scale ranging from the 

construction industry is less demanding now to it has changed fundamentally.  This is 

shown in the legend in Table 33. 
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Table 33: Areas of Change in the Construction Industry 

Answer Options 
Rating Average 

Combined Engineers 
Human 

Resources 
Senior 

Managers 

Safety 3.55 3.34 3.50 3.71 

Environmental factors 3.53 3.41 3.44 3.64 

General pace of a construction project 3.26 2.97 3.50 3.38 

Technology 3.21 3.24 3.38 3.12 

Professionalism of industry 3.06 2.79 3.38 3.12 

 

Legend: 1 Is less demanding now 

 

2 Is still the same 

 

3 Has become more demanding 

 

4 Has changed fundamentally 

The factors that were asked to be rated can be seen in Table 33. 

From the combined responses in the table, it can be seen that the respondents 

believed that all the factors had become more demanding over the last 10 to 15 years, 

with safety and environmental factors changing the most.  There are slight differences 

between the groups, but all agreed that the industry has become more demanding. 

Some additional factors that respondents cited were the amount of work that happens 

behind the scenes in terms of additional paperwork and also that most clients expect 

their projects to be completed in record time.  This increase in pace and the increase in 

non-engineering factors has significantly changed the industry over the last 10 to 15 

years. 

 Challenges that the graduate engineer faces 

In an open-ended question, the respondents were asked to comment on what the 

major challenges currently are for new graduate engineers in the construction industry.  

A total of 37 responses were received from the sample of 87 respondents and the main 

challenges are summarised below. 

The tertiary educational institutions do not really prepare engineers for what is 

happening in the construction industry.  They do not make it clear enough to graduates 

that when they start to work, either in design or construction, that it is only then when 

they really start to learn and gain experience.  Engineers need to accept the fact that 

they will have to work their way to the top and that they need to gain the necessary 

experience before they will be promoted.  It is a hard reality that they will have to 
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choose between the technical or design part of engineering that they learned in the 

educational institution and the project management aspect of the construction industry, 

without really knowing either of the two options.  All of this will often happen without 

clear guidance from their seniors or from the company. 

One of the next big challenges is the physical environment that engineers are exposed 

to and required to operate in.  They will have to work under difficult conditions, mostly 

away from their home, and they will have to learn to adapt to these new circumstances 

quickly in order to ensure that they can stay motivated and still take responsibility for 

their work. 

The type of person that normally studies engineering is someone with great numerical 

competence and mathematical skills.  This kind of person does not always respond 

well to what is needed in the construction industry.  Because people management is 

one of the largest roles that engineers have to play in the construction industry, the 

personality of the individual will be tested far more than his or her mathematical 

competence. Thus graduates have to develop their people skills very quickly if they 

want to make a success of their careers. 
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CHAPTER 6: Discussion of the Results 

6.1. Introduction 

The data that were collected using the data collection tool described in Section 4.3.5 

and discussed in Chapter 5 are used below to answer the research questions that were 

posed in Chapter 3.  The relevant literature from Chapter 2 is referred to under each of 

these research questions to draw conclusions regarding each of these questions. 

6.2. Research Question 1 

Who in a construction company is responsible for early career development of 

graduate engineers? 

The purpose of Research Question 1 was to identify who in a typical South African 

construction company is responsible for the early career development of young 

graduate engineers.  The first test related to this question was to determine the actual 

importance of career development after obtaining an engineering qualification and 

starting to work in the construction industry.  The results from this test can be seen in 

Table 24, where an average rating of 3.49 was measured out of a maximum of 4, which 

indicates that career development is really important, according to all the respondent 

groups in the sample.  This is also graphically depicted in Figure 2.   

The second test related to this question was aimed at determining what the ratio of the 

responsibility for career development is between the company and the graduate 

engineer.  The results from this test can be seen in Table 25 and Figure 3.  It is clear 

that with an average of 2.91 on a 5-point scale, the responsibility is basically shared 

equally between the engineer and the company, with about a 2% heavier responsibility 

on the engineer.  This corresponds with the literature, which states that today project 

managers and other professionals have to take on a larger role in their own 

development and have to embark on a journey of lifelong learning (Farr & Brazil, 2009; 

Savickas, 2012).   
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In a more direct test, the respondents were asked to indicate which of the three senior 

staff members in Table 27 are responsible for exposing the graduate engineer to the 

various career paths in a construction company and in the industry.  The results can be 

seen in Table 27.  It is clear that on average the contracts director would take the most 

responsibility for the task of exposing the engineers to the various career options in the 

construction industry.  However, it is important to note that project managers and 

human resources personnel are not far behind in the ranking.  The literature makes the 

valid point that most project managers put the requirements of their current project 

before that of the further development of individual graduate engineer (Raiden et al., 

2008).  Traditionally, it is the responsibility of the human resources professionals to 

develop the young engineers (Raiden et al., 2008), but, based on the experience of the 

contracts directors, it would make sense that they take the largest responsibility for 

exposing graduate engineers to all the alternative career paths in the industry. 

It was also identified in the data from Table 28 that the career path of the graduate is 

not clearly defined in the construction industry, and that the situation could be 

approached better.  This finding is in line with the literature, which suggests that there 

is no direct career path for engineers in the construction industry (American Society of 

Civil Engineers, 2012) and that one of the career paths is that of becoming a project 

manager (Edum-Fotwe & McCaffer, 2000; Maloney, 1988), but that this career path 

also does not have a recognised development path (Thomas & Mengel, 2008).  Table 

29 shows that the various career options are generally only discussed with graduate 

engineers once they actually enquire about the different options.  This is very 

dangerous, as this can lead to the third line in the table were people must first hand in 

their resignation before different career options are discussed, and in most cases, this 

would be too late. 

When asked to provide other career paths for engineers than that of becoming a 

project manager, 13 other careers were identified by the respondents.  These can be 

seen in Table 30.  The top six results are all related to the project environment, with a 

more focused responsibility than the more general management responsibility of a 

project manager.  This would make the engineer more of an expert in a specific field 

rather than the coordinator of many such experts.  The bottom seven alternative 

careers are less related to the physical engineering side of project management and 

are more related to the business or support side of projects.  Although these careers 
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are not the normal career choices to follow in the construction industry (American 

Society of Civil Engineers, 2012; Career Structure, 2012), it would be extremely 

beneficial to the project and construction industry if these support functions were filled 

by individuals who actually worked on a construction project and that would be able to 

understand the difficulties and time pressures that are common on most construction 

projects.   

This would then support the notion that contracts directors, project managers and 

human resources personnel are all responsible for the early career development of 

graduate engineers, but that there needs to be a better, more structured approach to 

clarifying and exposing the various career paths to the graduate engineers between 

them.   

6.3. Research Question 2 

What are the project management competencies that need to be developed in 

young graduate engineers? 

The purpose of Research Question 2 was to identify those project management 

competencies that are the most important to be developed in young graduate 

engineers working in the project management environment in the construction industry, 

because the literature only indicates what the competencies are that an actual project 

manager needs to possess, and not which of these should be developed in graduate 

engineers who are working their way up to becoming project managers.   

The various competencies that are the most important for graduate engineers were 

identified by using the responses from the data collection tool described in Section 

4.3.5.  Table 31 in Chapter 5 combines the responses from the graduate engineers, 

human resources professionals and the senior managers. To answer Research 

Question 2, the column heading Combined in Table 31 was used.  All the 

competencies in the table were ranked in order of importance on the combined 

responses and the following can be deduced from the table: the top seven 

competencies listed in the table were all rated above a 4, and can thus be accepted as 

being the most important.  This group suggests that these competencies all have to do 

with physically doing the work of a site engineer on a construction site.  The 
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understanding of how a construction project actually works is crucial, so it also forms 

the foundation for all further career advances in the industry, and it justifies this ranking 

of these competencies in the list.  The literature also indicates that graduate engineers 

in the construction industry start their career on a construction site as a site or field 

engineer, where they would take some responsibility and assist the project manager in 

the running of the project (Career Structure, 2012).  It can thus be deduced that the 

most important aspect in the career development of a graduate engineer in the 

construction environment is learning the basics of the industry to set the graduate up 

for further development later in his or her career. 

The bottom five competencies in Table 31 can be seen as being much more advanced 

and would be used more when a graduate engineer has moved up the ranks, closer to 

becoming a full-time project manager. It is very important to note that these 

competencies require the knowledge that first had to be gained by working on a 

construction site and being responsible for the various competencies at the top of 

Table 31 and discussed in the previous paragraph.  It can therefore be concluded that 

these competencies are not crucial for the development of graduate engineers during 

their first couple of years in the construction industry. However, it would be helpful to 

explain these competencies to them from an early stage, because, even though they 

would not be directly responsible for these competencies, the manner in which they 

perform and manage the top seven competencies in Table 31 will definitely influence 

the effectiveness with which a project manager is able to perform the five 

competencies at the bottom of the table. 

The competencies in the middle of Table 31 between the two groups already discussed 

can be seen as the softer or more indirect competencies.  These are competencies that 

can assist graduate engineers in becoming better and more effective at undertaking the 

top seven competencies in the table, and ultimately better at the bottom five 

competencies, becoming better project managers. 

The literature identifies the various competencies that are required by project 

managers (Edum-Fotwe & McCaffer, 2000; Lei & Skitmore, 2004; Odusami, 2002; 

Thomas & Mengel, 2008), but neither specifies any order that these should be 

developed in for graduate engineers, nor a structured development path (Thomas & 

Mengel, 2008).  Hence, it is important to note that this study provides empirical data to 
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Spending physical time on site 
learning the basic skills & trades of 
the industry 

Safety, Environmental & Quality 
Management 

Understanding company systems 
i.e. Quality, Safety, Procurement, 
HR, Conducting formal inquiries 

Activity Resource and Duration 
estimation, developing an Activity 
Schedule 

Understanding the Project & 
Construction Environment and 
different Project Stages 

Project Time Management 

 

Problem-solving and Root Cause 
analysis 

Understanding and managing 
different cultures, including Client, 
Sub-Contractors, Foremen & 
Unskilled workers 

Financial and Cost Management 

Delegation & follow-up skills 

HR Management, including 
Teamwork, Leading, Motivating 
and communicating to people 

Having a People-oriented 
Personality 

prioritise the numerous competencies that are required for a successful project 

manager into practical groupings that can be used to develop young graduate 

engineers into successful project managers. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Order of Importance of Project Management Competencies in the 
Construction Industry 
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Figure 5 can be used to summarise the findings for Research Question 2 in terms of 

the competencies that should receive attention as soon as possible after a graduate 

engineer enters the construction environment, in other words, after learning the basics 

at a tertiary institution. The competencies that can be developed after these most 

important ones will allow an engineer to become better and more effective at the more 

important competencies. The red arrow indicates that the most important competencies 

on the left must first be mastered before moving on to the competencies on the right, 

and the green arrow indicates that the competencies on the right will complement the 

competencies on the left.  Lastly the competencies that need to be developed as an 

engineer becomes more senior and closer to becoming a full-time project manager are 

also identified but require the mastering of the first two groups of competencies first 

before focussing on the more advanced competencies. 

6.4. Research Question 3 

Do the perceptions or views of which competencies are required differ among 

young graduate engineers, human resources professionals and senior 

managers? 

The aim of Research Question 3 was to test whether the different groups of 

respondents in the sample held different opinions with regard to which competencies 

are most important for graduate engineers and should be developed first.  To analyse 

this question, the data from Table 31 was used, focusing on the columns for the 

average ratings of the Engineers, HR, Senior Managers and the p-values.  To compare 

the difference between the ratings of the various respondent groups, the p-values were 

calculated for each competency.  This was done by testing independent samples using 

the Kruskal-Wallis statistical test with a 95% confidence interval.  The p-values of this 

test are shown in the right-hand column of Table 31 in Chapter 5 with the significant 

values (smaller than 0.05) highlighted in red. 

From Table 31 it can be seen that only four out of the 18 competencies displayed a 

significant difference between the responses of the various respondent groups which 

means that on 78% of the competencies, the respondent groups agreed on the 

importance and the ranking of the competencies.  There is thus no significant statistical 

difference between the opinions of the graduate engineers, the human resources 
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professionals and senior managers on which project management competencies 

should be developed first in graduate engineers in the construction industry.  This 

would prove that the findings of Muchiri et al.’s (2011) study, which found that there are 

definite differences in the perspectives between managerial (or senior) and non-

managerial (or junior) employees, do not apply with regard to project management 

competencies in the construction industry between engineers, human resources 

professionals and senior managers. 

Table 34: Project Management Competencies: Difference of Opinions 

Competencies 

Rating Average 

Engineers HR 
Senior 

Managers 
p-value 

Spending physical time on site learning the 
basic skills & trades of the industry 

4.2 4.8 4.8 0.006 

Safety, Environmental & Quality Management 4.3 4.9 4.7 0.008 

Problem-solving and Root Cause analysis 4.0 4.6 3.8 0.031 

Contractual experience, e.g.  compiling claims 3.1 3.9 2.4 0.001 

Looking at the competencies where differences were observed, Table 34 highlights the 

respondent groups that displayed a statistical difference by means of an ANOVA.  It is 

very interesting that in the case of the first two competencies in the table, it is the 

graduate engineers that rate these competencies as less important.  Both these 

competencies require that the engineer get out to the construction site and start 

working and gaining experience, but this would suggest that the engineers do not feel 

that this is as important as the senior managers and human resources professionals 

believe this to be. 

For both of the bottom two competencies, the human resources personnel rated these 

much higher than the other respondents did.  These are very theoretical topics and the 

findings imply that some caution needs to be applied when asking the human 

resources personnel to develop engineers, without the assistance of engineering staff, 

even though on the majority of the competencies, there are no major differences. 

It can then be said that the perceptions held on which competencies to develop in 

graduate engineers do not differ significantly between graduate engineers, human 

resources professionals and senior managers. 
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6.5. Research Question 4 

What is the best method or combination of different methods to develop these 

competencies? 

The purpose of Research Question 4 was to identify different methods for developing 

project management competencies in graduate engineers in the construction industry 

and which methods would be deemed the most appropriate or relative, given the 

construction environment.  The data relevant to this question can be found in Table 32 

(see Chapter 5) under the column heading Combined. 

The various methods were ranked using the sample average of the 5-point rating scale 

in the data collection tool.  Although the top six methods all ranked well above the 4-

point mark and thus should all be the most applicable and appropriate in the 

development of project management competencies in graduate engineers, two different 

topics emerged from the group.  The top three methods all involve being physically on 

the site and being developed through the work that an engineer does whilst on the 

construction site.  This complements the findings from Research Question 2, where it 

was also found that the most important competencies require physically being on the 

site and learning the basics of the industry. 

The second group of three in the top six involve a more theoretical development 

through structured programmes and exposing engineers to different activities in the 

company.  If it is possible, the two groups should be used to complement each other in 

the development process. Exposing engineers to the right amount of theoretical 

knowledge would assist them to become efficient at the tasks on the construction site 

much faster.  It would also prevent older managers and employees from misleading the 

engineers or abusing their time by keeping them busy with insignificant tasks.  Too 

much theoretical knowledge should be regarded with caution, as Banarjee (1993) and 

Thomas and Mengel (2008) warn that there is a difference between actually developing 

competencies and simply raising awareness of these competencies.  In most cases, 

the problems that will present themselves in a construction project would not have a 

textbook answer, so the ability to analyse the problem and come up with a solution 

combined from of the various competencies of which the project manager has gained 

experience in a working career is extremely important.   



 

85 

 

The bottom half of the table contains methods that involve more formal training in terms 

of external education and more theoretical methods such as using case studies.  When 

one goes back to the results for Research Question 2, a link can be made between the 

results that were identified as being more important later on in the career of engineer 

when they approach becoming full-time project managers, and the more formal training 

listed in the bottom half of Table 32, which would refine the skills that have been 

learned on early on in an engineering career by physically doing work on construction 

sites. 

These findings support those of Skipper and Bell (2008), who found that experience 

gained through being placed in leadership positions and learning from this yielded the 

top performing project managers. Edum-Fotwe & McCaffer (2000) similarly found that a 

large part of the competency development of project managers depends on and is 

driven by the experiences that project managers go through in their working life. 

Farr and Brazil (2009) suggest that some project management competencies can be 

developed by formal training and others can be acquired by site experience.  This 

makes the development of engineers more complicated, because different means of 

training need to be identified for different competencies.  This can be made easier with 

the assistance of a mentor who can guide a graduate engineer through his or her 

career development and working career, and a proper combination of theoretical and 

on-site training. 

The six most applicable methods as mentioned in Table 32 can thus be summarised as 

engineers’ being placed on a construction site where they start to take responsibility for 

certain sections of the construction site and physically learn what the different methods 

of the various construction tasks entail, while working under an assigned mentor, who 

is able to assist and guide the engineers so that they will be able to learn from their 

experiences on site and add this to their career development.  During this time on the 

construction site, graduate engineers must be exposed to measuring the productivity of 

the various teams and tasks once they have gained enough experience about what the 

different tasks involve, and then use this knowledge to measure financial productivity in 

terms of actual financial losses or gains for the various teams and tasks.  One of the 

ways that this can be achieved is to assign each engineer to a dedicated site agent (a 

more senior engineer between the graduate and the project manager) to assist the 
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engineer in measuring these productivities and costing for the site agent’s section of 

work, with the understanding that the site agent is able to interpret the results to the 

graduate engineer and correct him or her in places where mistakes may have been 

made. 

As this on-site experience advances, the engineer can also be rotated to different 

positions in the construction company to expose him or her to all the different career 

paths and disciplines that engineers have to be able to decide if they want to become 

project managers or specialise in other fields.  This can be achieved or enhanced by 

implementing a structured induction programme at the beginning of the year, where all 

the new graduate engineers are oriented regarding the workings of the company and 

the construction industry, and by establishing a continued training and development 

programme that can track the movement and progress of graduates during the first 

couple of years to make sure that they gain the necessary experience and exposure.   

6.6. Research Question 5 

Does the perception or view of which methods are the most effective in 

developing these competencies differ from young graduate engineers, human 

resource professionals and senior managers? 

The aim of Research Question 5 was to test whether the different respondent groups 

held a different opinion with regard to which method is the most appropriate or effective 

in the development of project manager competencies in graduate engineers in the 

construction industry.  The data from Table 32 were used, focusing on the columns for 

the average ratings of the Engineers, HR, Senior Managers and the p-values.  To 

compare the difference between the ratings of the various respondent groups, the p-

values were calculated for each competency.  This was done by testing independent 

samples using the Kruskal-Wallis statistical test with a 95% confidence interval.  The p-

values of this test are shown in the right-hand column of Table 32 (see Chapter 5), with 

the significant values (smaller than 0.05) highlighted in red. 

From Table 32 it can be seen that for six of the 13 methods there was a significant 

difference between the responses of the various respondent groups, which means that 

the three groups did not agree on almost half the methods in terms of their importance, 
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and the ranking of the development methods. There is thus a significant statistical 

difference between the opinions of the graduate engineers, human resources 

professionals and senior managers on which methods are the most relevant in 

developing project management competencies in graduate engineers in the 

construction industry.  This would prove that Muchiri et al.’s (2011) study, which found 

that there are definite differences in the perspectives between managerial (or senior) 

and non-managerial (or junior) employees, does apply with regard to methods of 

development in this study (unlike for Research Question 3, where their findings did not 

apply to the project management competencies in the construction). 

Table 35: Development Methods: Difference of Opinions 

Development Methods 

Rating Average 

Engineers HR 
Senior 

Managers 
p-value 

On-site Experience – Physically doing 

different construction tasks 
4.1 4.9 4.8 0.001 

Job rotation between various disciplines 
during first year in the company 

4.0 4.9 4.1 0.012 

Running a "service" on the first project, e.g.  
running the batch-plant, scheduling plant 

3.6 4.3 4.2 0.018 

Training courses provided by the Company 4.1 3.8 3.5 0.014 

Working in Estimating and Planning 
department in first year ensuring 
understanding of various activities 

3.1 4.3 3.3 0.016 

Training courses provided by external service 
providers 

3.7 3.6 3.0 0.011 

The first method in Table 35 relates to gaining physical experience on a construction 

site, and it is clear that the graduate engineers rate this lower than either the human 

resources personnel or the senior managers do.  This corresponds with the findings for 

Research Question 3 and Table 34, which found that the engineers also rated the 

physical work on a construction site much lower than the human resources 

professionals and the senior managers did.  This finding contrast with what prior 

studies found, namely that most development of project managers depends on the 

experiences that they go through in their working life (Edum-Fotwe & McCaffer, 2000) 

and not simply on the formal training received.  The other items where the graduate 

engineers were on the lower extremity also relate to gaining experience through doing 

actual work on a construction site.  This can be seen in the third and fifth rows in the 

table.  By contrast, the methods where the graduate engineers were on the higher 

extreme all related to receiving formal training from external or internal suppliers. 
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This is an extremely important finding in that the senior managers and human 

resources professionals that usually structure the development and training in a 

company would have to carefully consider the methods that they anticipate using for 

developing graduates, as the younger engineers might not see on-site training as 

training and may be disappointed when they do not receive structured training from a 

dedicated service provider.  Possible reasons for this might be the fact that the senior 

managers have much more experience and that they can actually see the use of 

gaining experience through physically working on a construction site, or that when they 

were working on a site, formal training courses were not available and they were never 

exposed to it.   

Table 33 indicates that all the respondents felt that the industry has become more 

demanding from the time when the current senior managers were site engineers and 

this might be a contributing factor to the differences between the senior managers and 

the graduate engineers. 

It is therefore clear that there are distinct differences between the methods that 

graduate engineers, human resources professionals and senior managers see as 

being the most appropriate in the development of project management competencies in 

graduate engineers. 

6.7. General Findings from the Study 

An interesting finding from the sample description data is the fact that the majority of 

the graduate engineers have completed a BEng or BSc degree, as can be seen from 

Table 10, compared to the majority of the senior managers, who completed a national 

diploma or BTech degree.  This is interesting because part of the diploma course is a 

one-year practical working experience to complete the diploma.  The diploma also 

focuses more on engineering management than the BEng or BSc degrees.  It would 

thus seem that the diploma might be better suited for the construction industry, but the 

current sample of graduate engineers does not reflect this.  This might be due to the 

changing of the industry in terms of the requirements set by clients. 
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CHAPTER 7: Conclusion 

7.1. Introduction 

This chapter revisits the research problem outlined in Chapter 1 by looking at the 

research results set out in Chapters 5 and 6. Recommendations are made to managers 

in construction companies and graduate engineers who find themselves in the 

construction industry after graduating from a tertiary education institution.  Finally, 

recommendations for possible future research are identified and discussed briefly. 

7.2. Discussion of Findings 

On the basis of the problem posited in Chapter 1, the research set out to ascertain 

which project management competencies should be developed in graduate engineers 

in the construction industry during their first five years after graduating and to identify 

which methods would be best suited for this development.  With regard to both these 

problems, the study also aimed to establish whether there are any differences between 

the perceptions or opinions of graduate engineers, those of human resources 

professionals and those of senior managers in the construction industry. 

7.2.1.  Project management competencies 

From the literature that was reviewed, various general project management 

competencies were identified, but none were related specifically in the literature to 

graduate engineers in the first few years after graduating.  In this regard, the study 

contributed to the broader theory by identifying seven specific competencies that need 

to be developed in graduate engineers after they graduate and join the construction 

industry.  It also identified six competencies that can be focused on once the first seven 

have been mastered and that will also complement the first seven.  Finally, it noted five 

competencies that are aimed more specifically at the senior engineer level or site agent 

level and that will be applicable once an engineer is ready make the transition to 

becoming a project manager. These competencies are listed in Table 31, and the three 

groups can also be presented visually, as in the blue blocks in Figure 6. 
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Figure 6: Project Management Competencies and Development Methods in the 
Construction Industry 
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Contractual experience, e.g. compiling claims 

Competence in Advanced Project Management 

Being assigned a Mentor that can 
assist & track development 

On-site Experience - Physically 
doing different construction tasks 

Measuring programme, 
productivity and site costing with 
a dedicated Site Agent during first 
year on site 

Job Rotation between various 
disciplines during first year in the 
company  

Establishing a continued Training 
and Development Programme for 
graduate engineers  

Putting all graduates through a 
structured Induction Programme 
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The first group of competencies at the top left of Figure 6 are all related to activities 

directly associated with working on a construction site.  This confirms the claims in the 

literature that it is important for a graduate engineer first to learn the basics of the 

construction industry before venturing to undertake more advanced project 

management.  

A very reassuring result was obtained in respect of Research Question 3, which looked 

at the perceptions or opinions of graduate engineers, human resources professionals 

and senior managers in the construction industry on the competencies that need to be 

developed in graduate engineers.  It was confirmed that there were no significant 

differences between the perceptions of and ranking in the list of competencies by the 

various respondent groups.  This implies that the content of development programmes 

that a construction firm’s human resources professionals or senior managers develop 

should be well received by graduate engineers.   

7.2.2. Development methods 

After identifying the project management competencies that need to be developed in 

graduate engineers, it was important to identify the most appropriate methods to get 

this done in the construction industry environment. Six methods were identified as 

being the most applicable to development of project management competencies in 

graduate engineers in the construction industry.  These are listed in Table 32 and are 

depicted in Figure 6 in the light red blocks. Of the six methods identified, three can be 

classified as training on the construction site, and three form part of a more structured 

development programme. This division corresponds well with the groups of 

competencies that were identified and can be allocated as set out in Figure 6.  

The bottom six methods from Table 32 can be classified as Might be applicable.  It 

should be noted that, although these methods are not as applicable for the 

competencies that need to be developed on the construction site as the others, these 

methods are more applicable to the competencies in the bottom block of Figure 6 – 

these relate to the more advanced competencies aimed at actual project managers, 

rather than at graduates working their way up to project management level. 
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In relation to Research Question 5, it was found that the different respondent groups, 

namely graduate engineers, human resources professionals and senior managers in 

the construction industry, held significantly different opinions or perceptions on which 

methods are best suited for the development of graduate engineers. The senior 

managers and human resources professionals regarded learning on site as more 

important than the graduate engineers, who preferred being developed by internal or 

external training. 

7.3. Recommendations 

Based on the research, a number of recommendations can be made and can be 

shared with both the companies in the construction industry and graduate engineers 

working in the industry. These are set out below. 

7.3.1. Recommendations for construction companies 

The following recommendations can be made to companies in the construction industry 

and their senior and human resources management teams: 

Companies need to look at the benefits of establishing structured mentorship and 

development programmes where graduate engineers can be exposed to possible 

career paths and can also gain an understanding as to why specific paths are followed, 

for example, training on site. Contracts directors must realise the large role that they 

need to play in this process, because they possess the most knowledge and 

experience of the industry and are best suited to explain this field to graduate 

engineers. The company should also ensure that the graduate engineers understand 

that their development is a responsibility shared between the company and the 

engineers themselves. 

The company should also spend time on making sure that all employees are aware of 

how the industry has changed over the last two decades and of the current challenges 

faced by graduate engineers coming into the industry from a tertiary education 

institution. This is important for all the parties involved, as senior staff members may 

have to adapt the ways in which they approached problems and development in the 
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past, and the young engineers must aware of the challenges that they are about to face 

before they are exposed to these challenges. 

A company should be cautious about development programmes that are developed by 

human resources professionals working in isolation, as these programmes might be too 

theoretical, due to the lack of an engineering background on the side of the human 

resources professionals. This said, the company also needs to realise who in their 

human resources department actually communicates with the graduate engineers more 

frequently, human resources managers or officers, as these communication points 

might be valuable sources of information and also of communication back to the 

graduate engineers. They need to ensure that the officers are not merely clerks, but 

that they are fully aware of the development plans or programmes of the company as a 

whole. 

Lastly, the study found that there may be a need for further investigation of who is 

appointed as a site engineer or graduate engineer. The study found that the majority of 

senior managers had obtained a diploma, as opposed to the current graduate 

engineers who have mostly obtained a Bachelor’s degree. This might be significant as 

the course content the young engineers were exposed to in terms of the quantity of 

design education, compared to the quantity of management education in courses such 

as a BEng in Civil Engineering or a diploma in Construction Management might differ 

significantly. 

All of these findings and recommendations should improve the quality of the project 

management teams that a company ultimately requires to compete in the industry. 

7.3.2.  Recommendations for graduate engineers 

A number of recommendations to graduate engineers in the construction industry are 

set out below. 

The first and the probably the most important recommendation to graduate engineers is 

that they need to be acutely aware of the fact that their development is a matter of joint 

responsibility between themselves and the company they work for. They need to be 

aware that as they might change companies more frequently than their current senior 
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managers did, so they have to take responsibility for their own career development, 

because different companies hold different views on development and implement 

different development programmes. It is vital that they continuously learn and develop 

themselves over the course of their professional career. 

Graduate engineers must also accept the fact that there is no substitute for experience. 

No training programme on its own can give engineers the skills that they require to 

advance in their careers. The experience that they will gain by working on a 

construction site is just as, if not more, important than any training course that they 

could ever attend. 

Graduate engineers must recognise the wealth of experience that is available to them 

from the project managers and contracts directors that they report to. They should tap 

this vast reservoir of experience to accelerate their careers by engaging with these 

senior staff members and learning from previous mistakes, so that they will not have to 

repeat mistakes. 

Lastly, graduates must be prepared to be very open-minded about the various career 

options open to them. There is not only one directional path for career growth in the 

industry – the more young engineers interact with the different disciplines and 

understand what each discipline actually does in the overall industry, the more their 

chances of finding and pursuing a career that both challenges and satisfies them 

increase. 

By paying attention to these findings and these recommendations, graduates can 

increase their chances of accelerating their careers and of being fulfilled in them.  

7.4. Recommendations for Future Research 

The topic of this research has not been researched in depth before and this topic 

should thus receive more attention in future. This study was conducted in one 

construction company based in South Africa, so the findings and opinions are likely to 

be biased. Based on this limitation, a number of recommendations for future research 

are made, as set out below. 
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The study should be repeated with a larger sample from various construction 

companies in South Africa and possibly with companies from different countries to 

validate the findings of this study in the current context. 

The study was specifically directed at the development of project management 

competencies, but feedback from the various respondent groups showed that various 

other career options are open to graduate engineers.  Hence, a more global study can 

be conducted on graduate engineer development in general, instead of looking 

specifically at project management only.  

For this, the model in Figure 7 is proposed. Reading the model from the top 

downwards, an undergraduate degree or discipline is identified and the various careers 

that can be followed based on that degree are identified. Then the various 

competencies that the individual careers require are listed.  Finally, the model looks at 

the various competencies between careers and focuses on similar or complementary 

competencies that can form the foundation for various careers in the development of a 

graduate engineer.  Such an approach will make it possible to expose graduates to 

various career options before they start to specialise in a definite career. 

The study could also be repeated for an engineering career in general by involving 

other industries in the engineering field, including construction, consulting, design and 

educational institutions to complete a more in-depth study on the development of 

graduate engineers. 
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Undergraduate Degree 
e.g. Civil Engineering 

Career 1 
Project Manager 

Competencies 

* Skills of the Industry 

* Safety Management 

* Company Systems 

* Activity Scheduling 

* Project Stages 

* Time Management 

Career 2 
Commercial Manager 

Competencies 

* To be Researched 

* To be Researched 

* To be Researched 

* To be Researched 

* To be Researched 

* To be Researched 

Career 3 
Planning Engineer 

Competencies 

* To be Researched 

* To be Researched 

* To be Researched 

* To be Researched 

* To be Researched 

* To be Researched 

Career 4 
Design Engineer 

Competencies 

* To be Researched 

* To be Researched 

* To be Researched 

* To be Researched 

* To be Researched 

* To be Researched 

Complementary Competencies 
Undergraduate Degree 
e.g. Civil Engineering 

• Skills of the Industry 
• Activity Scheduling 
• Competency from Career 2 
• Competency from Career 4 
• Competency from Career 2 
• Competency from Career 3 
• Competency from Career 3 
• Competency from Career 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Overall Competency Development for Graduate Engineers 
 

7.5. Concluding Remarks 

Infrastructure development is currently a vital area of development in South Africa and 

the importance of competent construction project managers in such projects was 

shown in the opening chapters of the research report.  Hence, this research was done 

and makes a contribution at an important point in South African history. 

The study has shown that there are currently no best practices for the development of 

graduate engineers into construction project managers.  Therefore, this study’s findings 

on which project management competencies need to be developed in graduate 
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engineers and which methods should be used to develop these competencies address 

the lack of best practices in the construction industry. The findings could greatly assist 

in accelerating the development of graduate engineers in South Africa in general and in 

the construction industry in particular, and in addressing the problem that graduate 

engineers are often given heavy responsibility early on in their careers without the 

proper management development that they require. 

 

  



 

98 

 

References 

Alam, M., Gale, A., Brown, M., & Kidd, C. (2008). The development and delivery of an 

industry led project management professional development programme: A case 

study in project management education and success management. 

International Journal of Project Management, 26(3), 223-237. 

doi:10.1016/j.ijproman.2007.12.005 

Albright, S. C., Winston, W. L., & Zappe, C. J. (2009). Data analysis & decision making. 

Mason, OH: South-Western Cengage Learning. 

American Society of Civil Engineers. (2012, April 16). Career development. Retrieved 

April 16, 2012, from American Society of Civil Engineers: 

http://www.asce.org/uploadedFiles/leadership_Training_-

_New/careerpathfinal.pdf 

Ball, M. (2011). Learning, labour and union learning representatives: Promoting 

workplace learning. Studies in the Education of Adults, 43(1), 50-60. 

Banarjee, S. N. (1993). Quality management. Pre Conference Proceedings for 

Engineering Management Conference (pp. 170-177). New Delhi, India: IEEE 

International. doi:10.1109/IEMC.1993.316480 

Birkhead, M., Sutherland, M., & Maxwell, T. (2000). Core competencies required of 

project managers. South African Journal of Business Management, 31(3), 99-

105. 

Blunt, C. (2010, June 16). What does a good induction programme look like? Retrieved 

August 28, 2012, from Call Centre Helper: 

http://www.callcentrehelper.com/what-does-a-good-induction-programme-look-

like-11302.htm 

Buertey, J. I., Abeere-Inga, E., & Kumi, T. A. (2012). Estimating cost contingency for 

construction projects: The challenge of systemic and project specific risk. 

Journal of Construction Project Management and Innovation, 2(1), 166-189. 

Business Link; Department for Business, Innovation & Skills. (2012, August). Making a 

job offer and getting new workers started; What to include in an induction 

programme. Retrieved August 28, 2012, from Business Link: 



 

99 

 

http://www.businesslink.gov.uk/bdotg/action/detail?itemId=1073791877&type=R

ESOURCES 

Career Structure. (2012). Job profiles: Site engineers. Retrieved April 22, 2012, from 

Career Structure: http://www.careerstructure.com/careers-advice/profiles/site-

engineer 

Central Intelligence Agency of the United States of America. (2012, August 31). The 

world factbook: South Africa. Retrieved from Central Intelligence Agency of the 

United States of America: https://www.cia.gov/library/publications/the-world-

factbook/geos/sf.html 

Cox, M. F., Berry, C. A., & Smith, K. A. (2009). Development of a leadership, policy, 

and change course for science, technology, engineering, and mathematics 

graduate students. Journal of STEM Education, 10(3&4), 9-16. 

Cox, M. F., Cekic, O., & Adams, S. G. (2010). Developing leadership skills of 

undergraduate engineering students: Perspective from engineering faculty. 

Journal of STEM Education, 11(3/4), 22-33. 

Crawford, L. (2005). Senior management perceptions of project management 

competence. International Journal of Project Management, 23(1), 7-16. 

doi:10.1016/j.ijproman.2004.06.005 

Creager, M. F. (2011). Practice and research in career counseling and development-

2010. Career Development Quarterly, 59(6), 482-527. 

Dainty, A. R., Cheng, M.-I., & Moore, D. R. (2005, January). Competency-based model 

for predicting construction project managers' performance. Journal of 

Management in Engineering, 21(1), 2-9. doi:10.1061/(ASCE)0742-

597X(2005)21:1(2) 

Doh, J. P., Smith, R. R., Stumpf, S. A., & Tymon, W. G. (2011). Pride and 

professionals: Retaining talent in emerging economies. Journal of Business 

Strategy, 32(5), 35-42. doi:10.1108/02756661111165453 

Edum-Fotwe, F. T., & McCaffer, R. (2000). Developing project management 

competency: Perspectives from the construction industry. International Journal 

of Project Management, 18(2), 111-124. doi:10.1016/S0263-7863(98)90075-8 



 

100 

 

El-Sabaa, S. (2001). The skills and career path of an effective project manager. 

International Journal of Project Management, 19(1), 1-7. doi:10.1016/S0263-

7863(99)00034-4 

Farr, J. V., & Brazil, D. M. (2009). Leadership skills development for engineers. 

Engineering Management Journal, 21(1), 3-8. 

Gong, R., Chen, S.-Y., & Lee, S.-L. (2011). Does mentoring work? The mediating effect 

of mentoring in China. Social Behaviour and Personality: An International 

Journal, 39(6), 807-824. doi:10.2224/sbp.2011.39.6.807 

Harrison, B. (1993). Project management techniques and the relevance of tools. IEE 

Colloquium on Project Management Tools (pp. 2/1-2/3). London: IET 

Conference Publications. 

Heerkens, G. R. (2005). The business savvy project manager: Indispensable 

knowledge and skills for success. New York, NY: McGraw-Hill. 

Hotho, S., & Dowling, M. (2010). Revisiting leadership development: The participant 

perspective. Leadership & Organization Development Journal, 31(7), 609-615. 

doi:10.1108/01437731011079655 

Isik, Z., Arditi, D., Dikmen, I., & Birgonul, M. T. (2010, January). Impact of resources 

and strategies on construction company performance. Journal of Management 

in Engineering, 26(1), 9-18. doi:10.1061/(ASCE)0742-597X(2010)26:1(9)  

Jha, K. N., & Iyer, K. C. (2006). What attributes should a project coordinator possess? 

Construction Management and Economics, 24(9), 977-988. 

doi:10.1080/01446190600781826 

Jones, R. (2007). Project management survival: A practical guide to leading, managing 

& delivering challenging projects. London, UK: Kogan Page. 

Jubas, K. (2011). Everyday scholars: Framing informal learning in terms of academic 

disciplines and skills. Adult Education Quarterly, 61(3), 225-243. 

doi:10.1177/0741713610380444 

Kangari, R. (1993). Strategic directions for construction project management 

information systems. Pre Conference Proceedings of the Engineering 



 

101 

 

Management Conference (pp. 108-111). New Delhi, India: IEEE Conference 

Publications. doi:10.1109/IEMC.1993.316493 

Keller, G. (2008). Managerial statistics. Mason, OH: South Western Cengage Learning. 

Lamb, R. (2011). Lifelong learning institutes: The next challenge. LLI Review, 6 (Fall), 

1-10. 

Lei, W. W., & Skitmore, M. (2004). Project management competencies: A survey of 

perspectives from project managers in South East Queensland. Journal of 

Building and Construction Management, 9(1), 1-12. 

Mackeracher, D. (2004). Making sense of adult learning. Toronto, Canada: University 

of Toronto Press. 

Madan, P. (1993). Concurrent Engineering and its application in turnkey projects 

management. Pre Conference Proceedings of the Engineering Management 

Conference (pp. 7-17). New Delhi, India: IEEE International. 

doi:10.1109/IEMC.1993.316512 

Madhavan, B. (1993). Project management for an international environment. Pre 

conference proceedings for Engineering Management Conference (pp. 91-94). 

New Delhi: IEEE International. doi:10.1109/IEMC.1993.316496 

Maloney, W. F. (1988). New engineer in construction: Path to management. Journal of 

Management in Engineering, 4(1), 46-55. doi:10.1061/(ASCE)9742-

597X(1988)4:1(46) 

Merriam, S. B. (2008). Adult learning theory for the twenty-first century. New Directions 

for Adult and Continuing Education, 2008(119), 93-98. doi:10.1002/ace.309 

Morris, P. W. (1997). Professionalism in project management. IEE Half-Day Colloquium 

on Professionalism in Project Management (pp. 1/1-1/3). London: IET 

Conference Publications. doi:10.1049/ic:19971254 

Mouton, J. (2009). How to succeed in your master's and doctoral studies. Pretoria, 

South Africa: Van Schaik Publishers. 



 

102 

 

Muchiri, M. K., Cooksey, R. W., Di Milia, L. V., & Walumbwa, F. O. (2011). Gender and 

managerial level differences in perceptions of effective leadership. Leadership 

and Organizational Journal, 32(5), 462-492. doi:10.1108/01437731111146578 

O'Conner, G. N., & Cordova, R. (2010). Learning: The experience of adults who work 

full-time while attending graduate school part-time. Journal of Education for 

Business, 85(6), 359-368. doi:10.1080/08832320903449618 

Odusami, K. T. (2002). Perceptions of construction professionals concerning important 

skills of effective project leaders. Journal of Management in Engineering, 18(2), 

61-67. doi:10.1061/(ASCE)0742-597X(2002)18:2(61) 

Olatunji, A. A. (2010). Influences on construction project delivery time. Port Elizabeth, 

South Africa: Nelson Mandela Metropolitan University. 

Project Management Institute. (2012, April 16). PMBOK guides and standards. 

Retrieved April 18, 2012, from Project Management Institute: 

http://www.pmi.org/PMBOK-Guide-and-Standards.aspx 

Raiden, A. B., Dainty, A. R., & Neale, R. H. (2008). Understanding employee 

resourcing in construction organizations. Construction Management and 

Economics, 26(11), 1133-1143. doi:10.1080/01446190802422153 

Rwelamila, P. M. (2007). Construction project management education programmes in 

South Africa - Addressing the gap. Second International Conference World of 

Construction Project Management 2007 (pp. 1-15). Delft, The Netherlands: TU 

Delft. 

Saunders, M., & Lewis, P. (2012). Doing research in business & management. Harlow, 

UK: Pearson Education. 

Saunders, M., Lewis, P., & Thornhill, A. (2009). Research methods for business 

students. Harlow, UK: Pearson Education. 

Savickas, M. L. (2012). Life design: A paradigm for career intervention in the 21st 

century. Journal of Counseling and Development, 90(1), 13-19. 



 

103 

 

Schmidt, H. G., Rotgans, J. I., & Yew, E. H. (2011). The process of problem-based 

learning: What works and why. Medical Education, 45(8), 792-806. 

doi:10.1111/j.1365-2923.2011.04035.x 

Sculthorpe, M. (1994). A view from the top. IEE Colloquium on 'So You Want To Be a 

Project Manager? (An Introduction to Project Management)' (pp. 1/1-1/7). 

London: IET Conference Publications. 

Shillingstad, S. L. (2012). Professional development with and for technology: An 

interview with Wendy Grojean. Delta Kappa Gamma Bulletin, 78(3), 38-41. 

Skipper, C. O., & Bell, L. C. (2008, April). Leadership development and succession 

planning. Leadership and Management in Engineering, 77-84. 

Subotnik, R. F., Edmiston, A. M., Cook, L., & Ross, M. D. (2010). Mentoring for talent 

development, creativity, social skills, and insider knowledge: The APA catalyst 

program. Journal of Advanced Academics, 21(4), 714-739. 

Thomas, J., & Mengel, T. (2008). Preparing project managers to deal with complexity - 

Advanced project management education. International Journal of Project 

Management, 26(3), 304-315. doi:10.1016/j.ijproman.2008.01.001 

Young, T. L. (2006). Successful project management. London: Kogan Page. 

Young, T. L. (2007). Part 1. The programme and project environment - Chapter 4. The 

key roles. In T. L. Young, The handbook of project management: A practical 

guide to effective policies, techniques and processes (pp. 53-74). London and 

Philadelphia, PN: Kogan Page. Retrieved from 

http://search.proquest.com/docview/56620986?accountid=14717 



 

104 

 

Appendices 

 

 



 

105 

 

Appendix 1:  Typical Organogram of a South African 

Construction Company 
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Appendix 2:  Interview Guideline 

Developing Project Management Competencies in Graduate Engineers in the 

Construction Industry 

 Greet the person being interviewed and thank him/her for his/her time. 

 Explain the purpose of the research and interview and explain that you would 

value his/her own opinions 

o Graduate engineers’ lack of management and leadership training 

o Graduate engineers’ position on a project 

o Possible difference of opinions regarding project management 

development of graduate engineers 

 Ensure that the person understands that the interview is voluntary 

 Ask the person to sign the consent from 

Interview  

1. What competencies do you feel that a project manager should possess? 

1.1. Over what period should this be learned / obtained? 

1.2. Should there be levels of competence in the careers leading up to a project 

manager? 

2. Which of these competencies do the graduate engineers need during their first five 

years in a construction company and should therefore be developed first in their 

careers as site engineers? 

2.1. Over what period should this be learned / obtained? 

3. How should the site engineer be exposed / learn these competencies? 

3.1. Experience on site 

3.2. Mentorship 

3.3. External courses and learning 

3.4. Internal courses and learning 

3.5. Trial and error 

3.6. Should typical site engineers be involved in planning any possible development 

plan? 

4. Would it be to the company’s benefit to accelerate the training and development of 

the site engineers? 

 Thank the person again for his/her time and reassure him/her that all the 

information that was given will be kept confidential. 
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Appendix 3:  Consent Form for Interview 

Developing Project Management Competencies in Graduate Engineers in the 

Construction Industry  

I am currently studying to complete my Master of Business Administration degree at 

the Gordon Institute of Business Science, University of Pretoria and am busy 

doing research on the Developing Project Management competencies in Graduate 

Engineers in the Construction Industry.  I am trying to find out what exactly the 

competencies of project managers are that are of the most importance to graduate 

engineers in the construction industry and should be developed first in their careers 

and if there are different opinions or perceptions of which competencies are required 

between the different levels of engineering management and the human resources 

professionals in the company. 

Your participation is voluntary and you can withdraw at any time without penalty. 

All data will be kept confidential.  If you have any concerns, please do not hesitate to 

contact me or my supervisor. 

Researcher:      Research Supervisor 

Stefan Bothma     Margie Sutherland 

s.f.bothma@gmail.com    sutherlandm@gibs.co.za 

082 496 3555      +27 11 771 4362 

 

  Stefan Bothma 

     Signature   Date 

 

 

 Participant Name  Signature   Date 

 

  

mailto:s.f.bothma@gmail.com
mailto:sutherlandm@gibs.co.za
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Appendix 4:  Matrix for Analysis of Interviews 
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Appendix 5:  Survey Sent to Graduate Engineers 
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Appendix 6:  Project Management Competencies – IBM SPSS 

Data Output 

Hypothesis Test Summary 

 
Null Hypothesis Test Sig. Decision 

1 

The distribution of Understanding the 
Project & Construction Environment 
and different Project Stages is the 
same across categories of Discipline. 

Independent-
Samples 
Kruskal-Wallis 
Test 

.453 
Retain the 
null 
hypothesis. 

2 

The distribution of Activity Resource 
and Duration estimation, developing 
an Activity Schedule is the same 
across categories of Discipline. 

Independent-
Samples 
Kruskal-Wallis 
Test 

.310 
Retain the 
null 
hypothesis. 

3 

The distribution of Understanding 
company systems i.e.  Quality, 
Safety, Procurement, HR, 
Conducting formal inquiries is the 
same across categories of Discipline. 

Independent-
Samples 
Kruskal-Wallis 
Test 

.929 
Retain the 
null 
hypothesis. 

4 
The distribution of Problem solving 
and Root Cause analysis is the same 
across categories of Discipline. 

Independent-
Samples 
Kruskal-Wallis 
Test 

.031 
Reject the 
null 
hypothesis. 

5 

The distribution of Understanding and 
managing different cultures, including 
Client, Sub-Contractors, Foremen & 
Unskilled is the same across 
categories of Discipline. 

Independent-
Samples 
Kruskal-Wallis 
Test 

.277 
Retain the 
null 
hypothesis. 

6 

The distribution of Safety, 
Environmental & Quality 
Management is the same across 
categories of Discipline. 

Independent-
Samples 
Kruskal-Wallis 
Test 

.008 
Reject the 
null 
hypothesis. 

7 
The distribution of Financial and Cost 
Management is the same across 
categories of Discipline. 

Independent-
Samples 
Kruskal-Wallis 
Test 

.157 
Retain the 
null 
hypothesis. 

8 
The distribution of Personal Time 
Management is the same across 
categories of Discipline. 

Independent-
Samples 
Kruskal-Wallis 
Test 

.997 
Retain the 
null 
hypothesis. 

9 
The distribution of Project Time 
Management is the same across 
categories of Discipline. 

Independent-
Samples 
Kruskal-Wallis 
Test 

.179 
Retain the 
null 
hypothesis. 

10 

The distribution of Spending physical 
time on site learning the basic skills & 
trades of the industry is the same 
across categories of Discipline. 

Independent-
Samples 
Kruskal-Wallis 
Test 

.006 
Reject the 
null 
hypothesis. 
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11 

The distribution of HR Management, 
including Teamwork, Leading, 
Motivating and communicating to 
people is the same across categories 
of Discipline. 

Independent-
Samples Kruskal-
Wallis Test 

.213 
Retain the 
null 
hypothesis. 

12 
The distribution of Having a People- 
oriented Personality is the same 
across categories of Discipline. 

Independent-
Samples Kruskal-
Wallis Test 

.409 
Retain the 
null 
hypothesis. 

13 
The distribution of Risk Identification 
& Management is the same across 
categories of Discipline. 

Independent-
Samples Kruskal-
Wallis Test 

.069 
Retain the 
null 
hypothesis. 

14 
The distribution of Delegation & 
follow-up skills is the same across 
categories of Discipline. 

Independent-
Samples Kruskal-
Wallis Test 

.071 
Retain the 
null 
hypothesis. 

15 

The distribution of Integration 
Management – Being able to see the 
bigger picture and managing the 
complete scope is the same across 
categories of Discipline. 

Independent-
Samples Kruskal-
Wallis Test 

.108 
Retain the 
null 
hypothesis. 

16 
The distribution of Negotiation Skills 
is the same across categories of 
Discipline. 

Independent-
Samples Kruskal-
Wallis Test 

.220 
Retain the 
null 
hypothesis. 

17 
The distribution of Procurement 
Management is the same across 
categories of Discipline. 

Independent-
Samples Kruskal-
Wallis Test 

.374 
Retain the 
null 
hypothesis. 

18 

The distribution of Contractual 
experience, e.g.  compiling claims is 
the same across categories of 
Discipline. 

Independent-
Samples Kruskal-
Wallis Test 

.001 
Reject the 
null 
hypothesis. 

Asymptotic significances are displayed.  The significance level is .05. 

 

  



 

123 

 

Appendix 7:  StatTools: Competency – Spending Physical Time 

on Site 
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Appendix 8:  StatTools: Competency – Safety, Quality and 

Environmental Management 
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Appendix 9:  StatTools: Competency – Problem-Solving and Root 

Cause Analysis 
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Appendix 10:  StatTools: Competency – Contractual Experience 

  

A
N

O
V

A
 S

u
m

m
a

ry
 

  
 

 
 

 
 

 
 

 
T

o
ta

l 
S

a
m

p
le

 S
iz

e
 

8
7

 
 

 
 

 
 

 
 

 
G

ra
n

d
 M

e
a

n
 

2
.9

3
 

 
 

 
 

 
 

 
 

P
o

o
le

d
 S

td
 D

e
v
 

1
.2

3
 

 
 

 
 

 
 

 
 

P
o

o
le

d
 V

a
ri

a
n

c
e

 
1

.5
2

 
 

 
 

 
 

 
 

 
N

u
m

b
e

r 
o

f 
S

a
m

p
le

s
 

3
 

 
 

 
 

 
 

 
 

C
o

n
fi
d

e
n

c
e

 L
e

v
e

l 
9

5
.0

0
%

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

E
n

g
in

e
e

r 
H

R
 

S
e

n
io

r 
 

 
 

 
 

 

A
N

O
V

A
 S

a
m

p
le

 S
ta

ts
 

C
o

n
tr

a
c
tu

a
l 

C
o

n
tr

a
c
tu

a
l 

C
o

n
tr

a
c
tu

a
l 

 
 

 
 

 
 

S
a

m
p

le
 S

iz
e

 
2

9
 

1
6

 
4

2
 

 
 

 
 

 
 

S
a

m
p

le
 M

e
a

n
 

3
.1

4
 

3
.8

8
 

2
.4

3
 

 
 

 
 

 
 

S
a

m
p

le
 S

td
 D

e
v
 

1
.0

3
 

1
.4

5
 

1
.2

7
 

 
 

 
 

 
 

S
a

m
p

le
 V

a
ri

a
n

c
e

 
1

.0
5

 
2

.1
2

 
1

.6
2

 
 

 
 

 
 

 
P

o
o

lin
g

 W
e

ig
h

t 
0

.3
3

 
0

.1
8

 
0

.4
9

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

S
u

m
 o

f 
D

e
g

re
e

s
 o

f 
M

e
a

n
 

F
-R

a
ti
o

 
p

-V
a

lu
e

 
 

 
 

 

O
n

e
W

a
y
 A

N
O

V
A

 T
a

b
le

 
S

q
u

a
re

s
 

F
re

e
d

o
m

 
S

q
u

a
re

s
 

 
 

 
 

 
 

B
e

tw
e

e
n

 V
a

ri
a

ti
o

n
 

2
6

.1
0

2
 

2
 

1
3

.0
5

1
 

8
.5

9
9

 
0

.0
0

0
4

 
 

 
 

 
W

it
h

in
 V

a
ri

a
ti
o

n
 

1
2

7
.4

8
4

 
8

4
 

1
.5

1
8

 
 

 
 

 
 

 
T

o
ta

l 
V

a
ri

a
ti
o

n
 

1
5

3
.5

8
6

 
8

6
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
D

if
fe

re
n

c
e

 
  

 N
o

 C
o

rr
e

c
ti
o

n
 

  
 B

o
n

fe
rr

o
n

i 
  

  
  

 T
u

k
e

y
 

  
  

 S
c
h

e
ff

e
 

C
o

n
fi
d

e
n

ce
 I

n
te

rv
a

l T
e

s
ts

 
o

f 
M

e
a

n
s
 

L
o

w
e

r 
U

p
p

e
r 

L
o

w
e

r 
U

p
p

e
r 

L
o

w
e

r 
U

p
p

e
r 

L
o

w
e

r 
U

p
p

e
r 

E
n

g
in

e
e

r-
H

R
 

-0
.7

3
7

 
-1

.5
0

0
 

0
.0

2
6

 
-1

.6
7

4
 

0
.2

0
0

 
-1

.6
5

3
 

0
.1

7
9

 
-1

.6
9

3
 

0
.2

1
9

 
E

n
g

in
e

e
r-

S
e

n
io

r 
0

.7
0

9
 

0
.1

1
8

 
1

.3
0

1
 

-0
.0

1
7

 
1

.4
3

6
 

0
.0

0
0

 
1

.4
1

9
 

-0
.0

3
2

 
1

.4
5

1
 

H
R

-S
e

n
io

r 
1

.4
4

6
 

0
.7

2
7

 
2

.1
6

6
 

0
.5

6
2

 
2

.3
3

1
 

0
.5

8
3

 
2

.3
1

0
 

0
.5

4
4

 
2

.3
4

8
 

 



 

127 

 

Appendix 11:  Competency Development – IBM SPSS Data output 

 

 

Hypothesis Test Summary 

 
Null Hypothesis Test Sig. Decision 

1 

The distribution of On-site 
Experience – Physically doing 
different construction tasks is the 
same across categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.001 
Reject the 
null 
hypothesis. 

2 
The distribution of Training courses 
provided by the company is the 
same across categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.014 
Reject the 
null 
hypothesis. 

3 

The distribution of Training courses 
provided by external service 
providers is the same across 
categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.011 
Reject the 
null 
hypothesis. 

4 

The distribution of Being assigned a 
Mentor that can assist & track 
development is the same across 
categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.767 
Retain the 
null 
hypothesis. 

5 

The distribution of Putting all 
graduates through a structured 
Induction Programme is the same 
across categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.442 
Retain the 
null 
hypothesis. 

6 

The distribution of Establishing a 
continued Training and Development 
Programme for graduate engineers 
is the same across categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.676 
Retain the 
null 
hypothesis. 

7 

The distribution of Job Rotation 
between various disciplines during 
first year in the company is the same 
across categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.012 
Reject the 
null 
hypothesis. 

8 

The distribution of Working in 
Estimating and Planning department 
in first year ensuring understanding 
of various activities is the same 
across categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.016 
Reject the 
null 
hypothesis. 

9 

The distribution of Bi-Annual 
conference for engineers from 
different Business units in the group 
to share experiences is the same 
across categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.698 
Retain the 
null 
hypothesis. 

10 

The distribution of Measuring 
programme, productivity and site 
costing with a dedicated Site Agent 
during first year on site is the same 
across categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.130 
Retain the 
null 
hypothesis. 
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11 

The distribution of Running a 
"service" on the first project, e.g.  
running the batch-plant, scheduling 
plant is the same across categories 
of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.018 
Reject the 
null 
hypothesis. 

12 

The distribution of Working through 
case studies of different 
construction projects is the same 
across categories of V1. 

Independent-
Samples Kruskal-
Wallis Test 

.105 
Retain the 
null 
hypothesis. 

13 

The distribution of Training of 
current managers to be competent 
in the training of graduate engineers 
is the same across categories of 
V1. 

Independent-
Samples Kruskal-
Wallis Test 

.670 
Retain the 
null 
hypothesis. 

Asymptotic significances are displayed.  The significance level is .05. 
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Appendix 12:  StatTools: Development – On-Site Experience 
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Appendix 13:  StatTools: Development – Training by the 

Company 
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Appendix 14:  StatTools: Development – External Training 
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Appendix 15:  StatTools: Development – Job Rotation 
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Appendix 16:  StatTools: Development – Working in Estimating 

Department 
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Appendix 17:  StatTools: Development – Running a Service on 

First Project 
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