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ABSTRACT 
 
Background. Management is an essential factor in any organization let alone its kind and size. Project 
management is the art and science of planning and implementing a project to achieve the desired 
outcome. Project Management (PM) plays a crucial role in businesses which are bound to function in a 
team-based environment regardless of the type of business. Although a variety of project management 
practices are employed in different kinds of industries, it is well understood that the style and level of 
employment of these project management practices have a significant impact on the project success. 
The software engineering industry has its own project management practices and the employment of 
these practices depends on the project manager who thus plays a key role in project management. Project 
manager has been a ubiquitous feature of traditional software projects. Project managers are a merger 
of personal characteristics and areas of competency that act together to integrate the various components 
of a project. In this study, the author discusses about the concept of software engineering management, 
various characteristics and key competencies of a project manager and also the factors influencing the 
overall success of a project. The authors also discuss about the current state and importance of PM 
education and its influence in the real time industry.   
Objectives. This research study is to analyze and make conclusions about the ideal features of a project 
manager and therefore attempt to understand its association with critical factors of PM for a project’s 
success in terms of delivering the product as scheduled and also understand various non-PM factors that 
are critical for project success. The study also attempts to show the significance of studying PM 
specifically in the context of Software Engineering as different from other contexts and the importance 
of PM education in academics and teaching PM in the industry. 
Methods. To achieve the objectives of this research, we attempt to study project management in the 
context of Software Engineering by conducting a literature review followed with a descriptive Survey 
as our research methods for this study to show how far literature complies to the present-day views and 
overall form a common opinion on this subject by comparing both the findings. 
Results. The results yielded by conducting a literature review conclude that Project Management or 
Software Engineering Management plays a vital role in software projects. Various factors that contribute 
towards successful project management were identified. Also, relevant literature was reviewed to 
identify the characteristics and competencies of an effective project manager and the status of project 
management education in academics and in the software engineering industry. The results obtained from 
the literature review were used in designing a survey and were further used to compare with and validate 
the results of this survey. A thorough analysis of these results yielded in capturing the current status and 
views with a snapshot of the situation in the present Software Engineering industry. A clear view on the 
subject area and results from a sample population of 73 software engineering professionals consisting 
of up to 41 experienced managers were analyzed, commented and documented. 
Conclusions. Various conclusions were drawn including discussions on the compliances and 
contradictions between present literature and software professionals in the present industry have been 
made. It was found that the majority of software professionals believe that project management in 
software engineering is unique from project management in other disciplines. It was found that 
professionals believe project management to be highly to very highly crucial for the overall success of 
software projects and that the most important key factors for successful project management were team 
motivation, communication and risk management. It was found that ‘Ability to foresee a problem’, 
‘Decision making’ and ‘Inspires a shared vision’ were among the top three characteristics and ‘Team 
management’, ‘Leadership’ and ‘Ability to work under pressure’ were among the top three 
competencies of an effective project manager. It was found that managers feel the need to be taught 
about project management standards and that the ‘PMBoK’ and ‘ISO 9001’ were the most popular 
standards implemented. It was found that there are very contrasting views among companies on training 
project managers before promoting them to managerial positions whereas managers expect to be trained. 
 
Keywords:  Software Engineering Management, Software Project Management, Project Manager, 
Project Success, Project Management Education, Software Engineering. 
 



 

iv 

TABLE OF CONTENTS 
 
ABSTRACT…………………………………………………………………………………………..III 

CONTENTS…………………………………………………………………………………………IIV 

1 INTRODUCTION…………………………………………………………………………………...6 

1.1 Research Aim and Objectives……………………………………………………………………….7 
1.2 Research Questions………………………………………………………………………………….8 
1.3 Thesis contributions…………………………………………………………………………………8 

2 BACKGROUND STUDY AND RELATED WORK…………………………………..…………10 

2.1 AREA OF STUDY……………………………….………………………………………………..10 

2.2 Software Engineering Management……………………….……………………………………….10 
2.3 Project manager……………………………………………………………………………………11 
2.4 PM education………………………………………………………………………………………12 
2.5 Motivation for studying the concept of software engineering management………………………13 
2.6 Motivation for examining the role of a software project manager……………………….…..……13 
2.7 Motivation for evaluating the current status of PM education and its influence in software engg..14 
2.8 Related works…………………………………………………………………………………...…14 

3 RESEARCH METHODOLOGY……………………………...…………………………………..16 

3.1Research Method……………………………………………………………………………………16 
3.2 Literature review.……………………………………………………………………….………….17 
3.2.1 Motivation…………….…………………………………………………………………….……17 
3.2.2Objective..……………………………………………………………………………………...…17 
3.2.3 Literature review design…..…………………………………………………………...………...17 
3.2.4 Overview of finding literature…………..………………………………………………………..18 
3.2.5 Inclusion\exclusion criteria………………..……………………………………………………..18 
3.2.6 Quality Assessment………..……………………………………………………………………..19 
3.3 Survey………………………………………………………………………………………..…….19 
3.3.1 Motivation……………………………………………………………………………………..…19 
3.3.2 Survey objectives……………………………………………………………………………..….19 
3.3.3 Target population……………………………………………………………………………..….20 
3.3.4 Sample population…………………………………………………………………………….…20 
3.3.5 data collection, scheduling and execution…………………………………………………….…21 
3.3.6 Survey design ……………………………………………………………………………….…..21 
3.3.7 Survey evaluation…………………………………………………………………………….….22 
3.3.8 Protocol for data analysis ……………………………………………………………………….22 

4 RESULTS AND DATA ANALYSIS………………………………………………………….…..24 

4.1 Literature review results…………………………………………………………………………..24 
4.1.1 Characteristics of a project manager ……………………………………………………………24 
4.1.2 Key competencies of a project manager………………………………………………………...28 
4.1.3 leadership styles…………………………………………………………………………………31 
4.1.4 Key factors for successful project management ………………………………………………..32 
4.1.5 Teaching PM…………………………………………………………………..………………..37 
4.2 Survey results and analysis……………………………………………………………………….38 
4.2.1 Demographic data ……………………………………………………………………………...38 
4.2.2 Substantive data  …………………………………………….………………………………....46 

5 DISCUSSIONS AND LIMITATIONS ………………………………………………………….65 

5.1 Validity threats…………………………………………………….………………………….….65 
5.1.1 Internal validity…………………………………………..…………………………………….65 



 

v 

5.1.2 External validity…………………………………………….………..………………….…..66 
5.1.3 Construct validity…………………………….……………………………..…………….…66 
5.1.4 Conclusion validity……………………….………………………………..………………..66 

6 CONCLUSION AND FUTURE WORK………………...………………………………..….67 

6.1 Conclusions……………………………………………………….…………………………..67 
6.2 Future work……………………………………………………….…………………………..68 

REFERENCES…………………………………………………………………………………..69 



 

Faculty of Computing, Blekinge Institute of Technology, 371 79 Karlskrona, Sweden 
 

LIST OF FIGURES 
 

1. Structure of Thesis 
2. Software Engineering Management Activities 
3. Responsibilities of Project Manager 
4. Research Design 
5. Emotional Intelligence 
6. Relationship Management 
7. Activities in Cost Management 
8. Leadership styles 
9. Variables of Project Success 
10. Key Factors for successful Project Management 
11. Project Participants  
12. Activities in scope management  
13. Activities in Requirement Elicitation  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

3 

ACKNOWLEDGEMENTS 
 
Primarily we would like to thank our thesis supervisor Panagiota Chatzipetrou. She was very kind and 
was always ready to help us with any challenge/obstacle we have faced during our thesis. This thesis 
has been a great learning journey for me and my thesis partner. We are highly indebted to our supervisor 
for her valuable time and feedback throughout this journey. She consistently allowed this thesis to stay 
as our own work but navigated us to the right direction towards completion. We would like to express 
our sincere gratitude to our supervisor Mrs. Panagiota Chatzipetrou for her valuable support and constant 
supervision and remaining patient with us. 
 
Secondly, we would like to express our profound gratitude to our parents for providing us with 
continuous encouragement and support throughout our lives and this journey. The completion of this 
thesis would not be possible without the support of our parents. Thank you. We would like to thank all 
the software professionals who were the respondents for our survey. We would also like to thank our 
relatives working in the software industry who provided us with valuable feedback and also helped us 
spread the survey.  
 
Finally, we would also like to thank our friends and peers for helping us spread the survey and get the 
respondents we needed to validate our survey. Without them we would not be able to publish our survey 
at such diverse level. Our friends have helped us and supported us throughout the journey of completion 
of our thesis.  
 



 

4 

1 INTRODUCTION 
 

Management is defined as the process of dealing with or controlling things or people. In the 
past few years, management has become a key factor for success in any industry. There has been a long 
debate in the management education community as to whether project management is a practice or an 
academic discipline. A project is not a day-to-day activity undertaken by an organization, it is a 
temporary endeavour undertaken to develop/create a unique product, service or result. A project cannot 
go indefinitely and must have a clearly defined objective. Efficient project management is a key factor 
that steers any organization towards success. Successful projects don’t just happen, to complete a project 
successfully it requires proper planning, skilful managing and to some degree a good fortune. Project 
management is the practice of initiating, planning, executing, controlling, and integrating the work of a 
team to achieve specific goals in a specified time period. At a macro level, project management is one 
of the driving forces for success in any field of development. 
 
Project Management in SE: 
 

Project management is being applied and implemented in various fashions in distinct 
fields of work. In the R&D field, PM tools and techniques are used to complete complex projects. In the 
civil and management engineering disciplines, people study and implement project management to meet 
time, cost and quality specifications. In the engineering field, higher productivity is achieved with the 
help of effective project management. Project Management plays a crucial role in businesses which are 
bound to function in a team-based environment regardless of the type of business. Project management 
is a strategic component of any business organization [1]. 
 

Project management is also defined as the art and science of planning and implementing 
a project to achieve the desired outcome. Project management plays an important role in today’s and 
tomorrow’s continually changing working environments and working practices in the software industry. 
PM is a functionalist activity used to achieve a specific goal or perform a required task, this practice acts 
as the connecting bridge between managerial actions and organizational outcomes. The primary 
objective of project management is to produce a complete project which complies with the required aims 
and objectives. Although a variety of project management practices are employed in various industries, 
it is well understood that the style and level of employment of these project management practices have 
a significant impact on the project success in the software engineering industry. 
 

Project Management Body of Knowledge is a set of standard terminology and guidelines 
used to get familiar with the concept of project management. It consists of all the processes, best 
practices, terminologies and guidelines that are acknowledged as standards within the project 
management industry. PMBOK describes the 10 main areas of management that are essential to 
implement effective project management; integration, scope, time, cost, quality, human resources, 
communications, risk, procurement and stakeholder management. The 10 knowledge areas are the skills 
a project manager should develop and master to manage a project in an efficient manner. Irrespective of 
the skills and areas a project manager has to master for efficient software engineering management, an 
efficient project manager must consist of various individual characters and competencies for becoming 
the best at this art of management.  
 
 
Role of a project manager:  
 

The presence of effective project managers is essential to ensure the success of a project. 
A good project manager can be exemplified as a moving target, the role of a project manager always 
demands the need to change, meet new needs and overcome new challenges on a day-to-day basis. 
Project managers are a merger of personal characteristics and areas of competency that act together to 
integrate the various components of a project. It is recognized by academics and the community of 
practice that efficient management of people plays an important role in project management. A leader 
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is responsible for both steering the development process and also motivating the developers. Project 
managers bare various responsibilities that directly influence the overall success of a project. More 
companies than ever have adopted various project management methodologies and processes to 
effectively deliver work packages on time. An effective project manager needs to show concern for 
people, build trust, show empathy and involve people’s emotions in problem solving. A project manager 
inspires shared vision, has the ability to delegate tasks and works efficiently under pressure. A project 
manager should be highly competent by nature and enthusiastic about his/her work [2]. 
 

In order to become a successful project manager, one needs to acquire certain skills and 
abilities that are essential for effective project management. As mentioned above the 10 knowledge areas 
described in PMBOK are the skills a project manager should posses and master to manage a project 
effectively. However, in the modern-day software industry, skills alone are not sufficient to manage a 
project effectively. A project manager needs to acquire various characteristics and key competencies in 
order to perform efficiently and sustain robustly in the current highly competitive and rapidly growing 
software industry.  Different project management approaches are employed for different projects, 
similarly a project manager pursues different leadership styles based on the context/type of project, to 
reach the end goal. The software engineering industry has its own project management practices and the 
employment of these practices depends on the project manager who thus plays the key role in project 
management. However, the current literature on project management and project success factors have 
largely ignored the influence of a project manager and his/her leadership style on the project success 
[3]. Along with the leadership style, there are several factors that influence the end result of a project. 
In this study, the various factors that contribute to the overall success of a software project are also 
discussed in detail. 
 

PM education plays a dominant role towards creating effective software project managers. In 
the IT- industry alone, the rate of project failure is estimated to be around 60-70%. This failure rate 
across various industries have been noticed by the practicing project managers and the academic 
community [4]. The reputation and livelihood of software engineering management are completely 
dependent on the high rate of success for projects. Various standards and certifications have been 
introduced as an attempt to depict the significance of software engineering management and its influence 
in the field of software engineering. In this study the authors evaluate the current status of PM education 
and describe its impact in achieving project success. The authors also define the significance of PM 
education in creating effective software engineering management managers.  

1.1 Research Aim and Objectives 
 
Management of any kind requires profound knowledge of not just the job at hand but also the field of 
profession and it simply cannot be concluded that a finite set of characteristics can lead to effective 
management. Project management, though it has always been practiced informally, has emerged as a 
distinct profession in the modern software paradigm. The aim of this research is to study literature and 
identify the characteristics and key competencies of project managers in the context of software 
engineering by conducting a literature review. After completing the literature review, we select few or 
all (based on the actual key competencies and characteristics identified in the literature) the 
characteristics. As the second part of this study, the key factors of successful project management are 
identified. We also determine to what extent in the real world do the guidelines given in the PMBOK 
help in effective project management. PMBOK stands for Project Management Body of Knowledge and 
is the set of all processes, methods, best practices, terminologies and guidelines that are accepted as 
standards in the field of project management. PMBOK acts as a guide, it allows companies to standardize 
practices across departments. PMBOK facilitates the project manager with sufficient knowledge to work 
with a standardized system across various companies.   
 
To achieve our aim, we pursue the following objectives: 

O1. Identify the key individual competencies and characteristics of an effective project manager 
from literature and document what present-day mangers agree to with from those findings. 
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O2. Determine the critical factors behind successful project management from literature and form 

the managers’ opinion on factors for project management success. 
 

O3. Identify the current status of Project Management Education in the academics and in the 
Software industry. 

 
O4. Identify the importance of teaching Project Management to members in academics and in the 

Software industry. 
 

1.2 Research Questions 
 

 
RQ1A. How does project management contribute towards project success?  

RQ1B. What are the critical factors for successful software engineering management? 

RQ2. What are the individual competencies and characteristics of an effective project manager? 

RQ3A. What is the current status of project management education? 

RQ3B. Why is it important to teach project management in academics and in the industry? 

 

The research questions 1 and 3 were too long and vague in the beginning and therefore they were 
separated into two different contexts and made into 2 smaller research questions namely RQ1A, RQ1B 
for RQ1 and RQ3A and RQ3B for RQ3. By doing so it made the research questions less ambiguous and 
understandable to the readers. 

 

1.3 Thesis Contributions 
 
The major contributions of this research work are as follows: 
 

• This study primarily focusses on identifying the key individual characteristics and competencies 
a project manager must possess in the software industry. 

• The work focuses on recognizing the key factors contributing towards overall project success 
and also how PM contributes towards achieving successful results. 

• This research tries to identify the current status of project management education and why is it 
important to tutor PM in the industry and as well academics. 

 
The outcomes of this research help in standardizing the Project Management practice to obtain efficient 
and effective organizational outcomes. This research facilitates project managers with adequate 
awareness to analyze and improve their performance as an individual for self-betterment and the overall 
betterment of their organization reducing human effort and wastage of resources by employing improved 
and effective management capabilities. Moreover this study tries to shed light on the fact that Project 
Management in the context of Software Engineering is like no other area and that it cannot be simply 
treated as a common area of project management practice, that this context is unique in its own way and 
poses various unseen situational and organizational demands which are to be keenly studied and 
understood with experience so as to improve the efficiency of the large number of projects and the 
enormous resources that go into the Software Engineering industry on a daily basis. 
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The rest of the document is structured in a detailed manner as follows: 
Chapter 2 represents the background study and related work. Chapter 3 describes the process of 
formulating the research questions, selection of the research methodology and their motivation: 
literature review and survey. The obtained results and their analysis is represented in chapter 4. Chapter 
5 represents the discussions and limitations of this study. The final conclusions and potential future 
works are documented in chapter 6. 
 
     

 
 
 

Fig. 1: Structure of thesis. 
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2 BACKGROUND STUDY & RELATED WORK 
 

2.1 Area of Study  
 

The author discusses about the following in this section: concept of software engineering 
management (shaded green); role of a software project manager (Shaded blue); Teaching PM (shaded 
red); impact of teaching PM in the practice of software engineering management (shaded yellow). This 
section represents the various fields examined throughout this research study. 
 

Project management is has evolved in the recent past and is being adopted and practiced by 
various organizations to achieve organizational outcomes. As students we have taken various courses 
and throughout this journey we understood that PM is an important subject which cannot be taught 
theoretically. Our idea behind conducting this study was to understand the significance of PM, the role 
of a project manager in this practice and to also understand how education of PM is being handled in 
the industry as well as academics. We have gained interest in the concept of software project 
management because of its influence over a project. Project management is the practice that ensures 
effective results in the allotted time and budget. As a software student we feel it is very important to 
study project management both in the academia as well as in the context of software/IT industries.  
 
 

2.2 Software Engineering Management 
 

Software engineering is one of the only professions in which engineers have to carry out 
professional tasks at all engineering levels, in several cases the engineers end up steering their careers 
into the management department. Project management has been successfully practiced in a diversified 
range of fields from engineering, medicine and social sciences to information technology and education 
[4]. The most efficient engineers are persuaded to the management positions, as they are the most 
eligible candidates to succeed in the management industry. Efficient software project management is 
one of the most crucial factors that contributes towards achieving the desired outcome of a project for 
many software organizations. The concept of project management is used to establish and evolve 
effective project plans, to grade actual achievement and also to control the execution of the project 
through to advancement [5]. Through effective management it is possible to achieve deadlines, budget 
goals and most importantly delivering a product that meets the customer requirements.  
 
The practice of software engineering management compasses the following activities: 

Planning 
Scheduling 
Controlling 
Staffing 
Motivating  

Running a project without good project management is considered as false economy. Though software 
engineering management is an expensive practice, nearly 20% of the overall budget assigned to the 
project, it is highly influential on the project and acts as the bridge between the development team and 
the clients. Great project management brings together clients and teams, conceives a vision towards 
success and brings everyone to follow a common notion, needed to stay on track to achieve success. 
Despite the successful completion of a large number of software projects and programs, the failure rate 
still remains objectionably high [5]. In the software industry alone, the failure rate is considered to be 
around 60-70% resulting in a loss of millions annually. Software project management is considered as 
a crucial factor that enables the development team to overcome any kind of obstacles and also ensures 
what is being delivered to the customer is right and will bring real value against the business opportunity. 
Effective project management ensures the implementation of a proper plan to achieve the desired 
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strategic goals. Software engineering management facilitates the team to work with proper briefs, project 
focus and eliminate any dubious objectives that lead to project failure [6]. 
 

 
 

Fig. 2: Software Engineering management activities. 
 

The individuals practicing the software project management discipline are referred to as 
project managers. Organizations in which, the development teams are left alone to work out the process 
of project management among themselves, result in the team ending up in a situation where they have 
no clue what they are supposed to be doing to complete the project. A project manager is an individual 
who bears the responsibility of planning, implementing and delivering a particular project. In the modern 
software industry project managers play a crucial role in the successful implementation of effective 
software engineering management. 
 

2.3 Project Manager: 
 

In today’s rapidly changing and expanding software technology industry, managers have to 
govern with new methodologies, tools, working platforms, user satisfaction and competitive software 
markets. Project managers carry out the lead role in planning, executing, monitoring, controlling and 
successfully delivering projects. As being a high-level strategic body of a project, the primary 
responsibility of a project manager is to help drive, guide and execute company-identified value-added 
goals and objectives. A project manager is accountable for the entire project scope, development team, 
project resources and the overall success or failure of a project. Software engineering is a discipline to 
software production and it is obligatory for every software manager to have a strong background in the 
programming field. A project manager along with his team are charged with the responsibility of 
successfully carrying out the five phases of a project lifecycle: 

Initiating 
Planning 
Executing 
Monitoring 
Closing 
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Fig 3: Responsibilities of a project manager. 

 
One of the significant aspects leading to the introduction of the role of a project manager was the 
admittance of a single point responsibility for the project. Every project manager gains knowledge on 
how to execute projects in the given time and allotted budget, but exceptionally great and efficient 
software projects managers go above and beyond expectations. They deliver projects within the given 
scope and are accountable, strategic business partners passionately contributing towards project success. 
A project manager who can facilitate high-level strategic leadership skills rather than just technical 
competency carry a high value for organizations of all ranges. In the current highly complex and rapidly 
changing software industry, several internal and external factors negatively influence the success of 
project. Project managers should be capable of overcoming both the internal and external factors which 
include economic, ecological and social issues, legal restrictions, remote project restrictions, 
international and cultural factors, etc. A project manager should be able to contend with any factors that 
create additional complexities within the project and eliminate them in an effective manner. Any project 
manager is entitled to have a strong understanding over how a project fits within the overall company-
wide strategic goals, this enables the project manager to deliver effective outcomes [6]. A project 
manager should acquire the ability to recognize and encourage valuable contributions, the success or 
failure of a project does not depend on the actions of one individual. The leadership effectiveness of a 
project manager is always influenced by the actions and contributions of his or her team individuals. 
The ability of a project manager to effectively communicate and influence a variety of stakeholders is 
the key towards successful project management. With the rapid increase in the use of team-based 
projects in the current evolving software industry by organizations of all sizes, project managers play a 
highly significant role in achieving business objectives [7].        
 

2.4 Project Management Education: 
 

Interest in project management is growing significantly in the software industry, with this the 
demand for effective project managers has also increased. The high rate of project failures in the 
software industry has brought to the attention of software engineering management practitioners and 
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researchers, the importance of PM education [8]. Learning from failure is the best path towards success, 
projects do fail, and it is very important to learn from the process. An advanced level of PM education 
may help gain the ability to efficiently navigate the project team according to the dynamic organizational 
environments and complex project artefacts [9]. There are several PM courses that help in building your 
career. PM education facilitates the following advantages:  

In addition to learning skills and acquiring knowledge PM education provides a boost to your 
career. 
PM education helps project managers gain a degree or certifications that certifies them as a 
qualified project manager. 
With the help of strong PM training, Individuals are more likely to be hired, they stand out 
amongst the other contestants for the same position. 
Certified project managers are likely to earn more than regular project managers; they earn an 
approximate of 10% more. 

 

2.5 Motivation for Studying the Concept of Software 
Engineering Management: 

 
Software engineering management has gained a dominant position in the current software 

industry. Many industries worldwide have adopted various project management tools and techniques as 
an attempt to drive their organization towards achieving success. Initially, when the concept of software 
engineering management was introduced in the industry, it has been ignored for a long period of time 
by the software practitioners and researchers. The practice of project management is considered an 
expensive practice, it was often overlooked in budget allotments and project plans. This has changed 
drastically with the emphasis of the importance of project management and its impact in the software 
industry. Companies began to hire highly skilled project managers to ensure project success and higher 
customer satisfaction. Studies show that the practice of PM helps to adapt to change in an effective and 
cost-benefit manner. It is crucial to understand the concept of software engineering management to 
successfully carry out project in the allocated time, cost and schedule.     

2.6 Motivation for Examining the Role of a Software Project 
Manager: 
Project managers are the individuals who practice project management. In general terms, a 

project manager is accountable for the overall success or failure of a project. Software projects managers 
are the fundamental drivers towards success and help in achieving organizational goals. I n order to 
adapt to change in an effective and time-efficient manner software firms are hiring highly skilled project 
managers. A project manager bears the responsibility of successful initiation, planning, design, 
execution, monitoring, control and closure of a project. A project manager is responsible for developing 
and managing the cost, time and scope of a project. A project manager should posses’ various skills and 
competencies to be effective in his/her role.  It is very important to be aware of the roles and 
responsibilities of a project manager. A project manager should be competitive by nature and acquire 
the ability to ask penetrating/straight forward questions, detect implied assumptions and resolve 
conflicts. A key responsibility of a project manager is to recognize the direct impact of risks on project 
success. Nowadays, the demand for highly-skilled and effective project managers have increased due to 
the employment of various project management tools and techniques by the software organizations.   
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2.7 Motivation for Evaluating the Current Status of PM 
Education and its influence in Software Engineering: 

 
Project management is considered as an essential practice in several areas of research and 

development. With the help of good management an organization can reach its primary objectives, 
meeting deadlines in the allotted time and budget and most importantly deliver products that meet the 
customer requirements. Project management includes identifying requirements, defining clear and 
achievable objectives, setting realistic goals and balancing the contending demands of the stakeholders.  
Project management in the software industry is practiced in several types of companies to meet their 
organizational objectives [8]. To practice project management efficiently, effective project managers 
are essential. A project manager is the individual who carries out the process of project management 
and leads his team towards achieving success. To create effective project managers, PM education is the 
appropriate way of educating individuals. PM education plays a dominant role in the software industry 
as it is considered as the scientific approach to the task of managing [5]. Project management is a cast 
area of study and provides a framework within the organization/company which is followed in attempt 
achieve the required results. Project management and the practice of the same have become the 
fundamentals for a software project manager in the modern industry. It is very important to define certain 
standards for project management that certify the ability of a project manager. Standards like ISO21500, 
guidelines like PMBOK have been introduced to identify the degree of project management. The 
PMBOK id like the bible for all project managers, several methods of project management are described 
in the PMBOK, that can be adopted by project managers to meet the organization demands. IT is highly 
essential to train students at an academic level, about the project management discipline and how It can 
be practiced effectively to achieve results, Students should be placed in scenarios as close as possible to 
the real-time industry scenarios, to learn in depth about the challenges and obstacles faced during this 
practice. IN this research study, the authors have investigated into the current education status of the 
project management discipline and how it helps in creating effective project managers. The authors also 
discuss about the potential influence of PM education in the software engineering industry. 
 
 

2.8 Related Work:  
This section describes about the works and findings of other authors related to project 

management in the context of software engineering. It reports the studies that identified the effect of 
project managers and the influence of project management in the modern-day software industry. There 
was limited literature present on project management as it has become popular only in the recent past. 
Companies have started to gain interest in project management and the effect it has on their ventures. 
Project management has emerged as a distinct profession in the modern-day software paradigm, several 
companies have adopted various project management practices in order to achieve their organizational 
goal. Project managers are the potential drivers of project management; it is their responsibility to 
implement project management in an effective manner.  

Farzana et al. [10] performed a study to measure project management performance and project success. 
Project management performance refers to the various roles and responsibilities of a project manager 
and factors that impact the practice of software engineering management towards achieving project 
success. Project managers are the potential drivers towards success and are responsible to navigate their 
team towards achieving the same. In this study the author explains the importance of project 
management and its impact in the software engineering industry. The author manages to correlate the 
project management performance and project success in a detailed manner. Through this research 
Farzana also identifies the various factors for successful project management practice. Crosby et al. [11] 
performed a study to explain the importance of a project manager in the software engineering 
management. The author identifies the various characteristics a project manager should posses in order 
to be effective in his/her role. Crosby explains about each characteristic and its contribution towards 
effective project management in a detailed manner. A project manager is a merger of several skills and 
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characteristics and is accountable for the overall success or failure of a project. The author discusses 
about the various professional skills a project manager should master to carry out successful 
implementation of software engineering management. Pm education plays a significant role in creating 
effective project managers. In this research study, the author describes the importance of PM education 
and how it facilitates a project manager to be more efficient and effective in his role. Rodney turner et 
al. [12] in his research talks about the significance of project management in the context of software 
engineering. In order to effectively manage and lead his/her team, a project manager should posses’ 
certain competencies. A competency is the ability to do something successfully or efficiently. Turner 
characterizes the various competencies a project manager should develop and also describes how these 
competencies facilitate a project manager to achieve success. The author classifies the difference in 
competencies at different levels of management and identifies the different ways to develop these 
competencies. Janice et al. [9] in her research paper discusses why project management should be 
practiced in the field of software engineering and how is it different from those in other fields of study. 
The author illustrates how teaching PM helps project managers or individuals practicing project 
management become more effective in their roles. This paper also discusses about how to train project 
managers to deal with complexity. Pm education has established itself as a media or platform to create 
effective project managers. The author clearly describes the project manager development model, also 
how PM education contributes towards creating good managers. Jeremy et al. [13] describes the 
importance of project management in SE, in his study. The authors of this research mainly examine the 
factors for successful software engineering management and how they can be developed. The authors 
also discuss about the project manager competencies and how PM can be improved in the context of 
SE.    
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3 RESEARCH METHODOLOGY 
 

This chapter focusses on the selection of suitable research methods that will provide answers 
for the formulated research questions. Qualitative and Quantitative research are two archetypes of an 
empirical research study. There are several research methods that contribute knowledge towards the area 
of study in the field of software engineering. The qualitative approach pursues the observation of objects 
in a natural setting, on the contrary the quantitative approach is carried out under controlled settings 
where the cause-effect relation is observed. The appropriate selection of an empirical research 
methodology depends on the purpose of investigation.  In this section we briefly describe all the research 
methods present in software engineering and also provide proper motivation for the selection of 
appropriate research methods most suited for our study. An outline of the employed research design is 
presented in this section.           
 

    
Fig 4: Research design 

3.1 Research Methods 
 

The four most popular empirical research methods practiced in the software engineering 
industry are Experiments, Case study, Survey and Post-obituary analysis. Survey, case study and post-
obituary analysis can be both qualitative and quantitative approaches, whereas controlled experiments 
are contemplated as a quantitative approach. To answer the formulated research questions, we the 
authors have elected literature review and survey as the most appropriate research methods for our 
research study.  
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3.2 Literature Review 
 

3.2.1 Motivation:  
 

A literature review is used to identify and locate relevant data required to carry out the 
research. It allows to locate any documents and various sources on any subject area [14]. As the first 
part of our research we have conducted a literature review to gain knowledge on project management 
and how it contributes towards project success in the context of software engineering. A literature review 
is like the groundwork for any research. We have reviewed a substantial amount of literature to 
understand the core concept of project management and the importance of a project manager. This 
initiation step has helped us to also identify the potential characteristics and competencies of an effective 
project manager in the context of SE. The gathered data is handled for formulating the close-ended 
questions in the survey questionnaire. The collected data is also used to validate the data obtained from 
the survey. It helps in comparing the perspectives of various project managers\practitioners 
implementing project management in the software industry. 
 
A full-scale systematic literature review could not be conducted by the authors due to the limited 
availability of literature and also to stay in accordance with the time-schedule of the research plan. The 
imposed time restriction was another factor that restrained the authors from conducting a full-scale 
systematic literature review. The literature review was done to evaluate the results from the survey and 
not as the sole research method, this was an important reason for why we opted for a literature review 
instead of a full-scale Systematic Literature Review.  

 

3.2.2 Objective: 
 

The primary objective of conducting the literature review is to explore and collect related 
works to our research and also to gather data required to prepare and validate the survey questionnaire. 
A literature review also helps us to validate the answers of the first two research questions with that 
reported in the reviewed literature.  
 

RQ1A. How does project management contribute towards project success?  

RQ1B. What are the critical factors for successful software engineering management? 

RQ2. What are the individual competencies and characteristics of an effective project manager? 

 

3.2.3 Literature Review Design: 
 

In the modern software industry project management has become an important practice for 
achieving project success. Through this literature review the authors intend to answer RQ1A, RQ1B & 
RQ2 of this research. PM plays a dominant role towards achieving project goals, there are several other 
factors that contribute towards project success. on the contrary, the role of a project manager is also 
recognized to be very important to implement project management effectively. The authors identify the 
various individual characteristics and competencies of an effective project manager through thorough 
review of the available literature. The identified potential factors, individual characteristics and 
competencies from the literature can be used as a triangulation method to compare the answers obtained 
from the survey.  
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3.2.4 Overview of Finding Literature: 
 

Various scientific databases namely IEEExplore, Google Scholar, Engineering village 
database, BTH summons library and Scopus were used for performing searches for required literature. 
The articles analyzed were extracted from multiple resources as an allowance to safeguard the quality 
and inclusiveness of this literature review. It must be taken into consideration that a combination of 
several databases were made use of to extract useful articles that facilitate a clear insight into pertinent 
problems.  

Some of the keywords used in performing literature search were as follows: 

( TITLE ( teaching  AND project  AND management )  AND  TITLE-ABS-
KEY ( software  AND engineering ) )  
 
( TITLE ( project  AND managers )  OR  TITLE ( project  AND management )  AND  TITLE-
ABS-KEY ( software  AND engineering ) )  AND  PUBYEAR  >  1999  AND  ( LIMIT-
TO ( SUBJAREA ,  "COMP" )  OR  LIMIT-TO ( SUBJAREA ,  "ENGI" ) )  AND  ( LIMIT-
TO ( EXACTKEYWORD ,  "Project Management" )  OR  LIMIT-
TO ( EXACTKEYWORD ,  "Software Engineering" )  OR  LIMIT-
TO ( EXACTKEYWORD ,  "Software Project Management" )  OR  LIMIT-
TO ( EXACTKEYWORD ,  "Software Project" )  OR  LIMIT-
TO ( EXACTKEYWORD ,  "Managers" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Project 
Managers" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Human Resource 
Management" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Agile Project 
Management" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Project Management 
Process" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Agile Software 
Development" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Software Projects" )  OR  LIMIT-
TO ( EXACTKEYWORD ,  "Research And Development Management" )  OR  LIMIT-
TO ( EXACTKEYWORD ,  "Agile Methodologies" )  OR  LIMIT-
TO ( EXACTKEYWORD ,  "PMBOK" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "Project 
Management Practices" )  OR  LIMIT-TO ( EXACTKEYWORD ,  "ISO/IEC" )  OR  LIMIT-
TO ( EXACTKEYWORD ,  "Project Management Methodology" )  OR  LIMIT-
TO ( EXACTKEYWORD ,  "Project Manager" ) )  AND  ( LIMIT-
TO ( LANGUAGE ,  "English" ) )  
 

3.2.5 Inclusion\Exclusion Criteria: 
    

While performing searches for relevant literature in the electronic databases, a brief 
inclusion and exclusion criteria was graphed, this helped us to filter and sort the obtained articles. The 
extraction of papers was carried out in an iterative manner. This filtration of articles with the use of an 
inclusion\exclusion criteria facilitated the authors to refine the results and acquire the required data in 
accordance with the imposed time and resource constraints.  

Inclusion Criteria: 
Only studies that could be well-defined and associated with the current research objectives 
were considered. 

Only the articles published in the past 20 years in English were used for the literature review. 

Only papers that were published in either journals, conferences or workshops, peer-reviewed 
papers, benchmarked by authorities/organizations were considered for this research.  

Only the studies approved through scientific evidence or direct application were used for this 
research. 
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Exclusion Criteria: 
All studies that lacked empirical evidence were excluded from being used. 

All irrelevant papers and poorly-defined topics were excluded before-hand. 

Articles that did not discuss anything in relevance to project management in the context of 
Software Engineering were eliminated. 

3.2.6 Quality Assessment Criteria: 
 
After the implementation of inclusion/exclusion criteria to filter the articles, a certain quality assessment 
strategy was applied for further filtration through analyzing the following objectives for each article: 
 

Is the area of study relevant to the real-time practice of software engineering management in the 
industry? 
What does the study emphasize on and what is the research gap being addressed in the study? 
To what extent are the results and propositions observed in the study empirically valid? 
Is the study being reviewed a qualitative or quantitative study? 
Does the study contribute towards the existing knowledge and practice in software engineering 
domain? 

3.3 Survey 
 

3.3.1 Motivation:  
 

A survey is a retrospective approach that is used to gather both qualitative and/or quantitative 
data [15]. A survey most importantly is a research method that could be seen as a snapshot of the 
situation to capture the current status. A survey is a collection of standardized information from a target 
population [15]. To investigate the above-mentioned research questions, we have adopted survey as the 
appropriate empirical research method. An industrial survey consisting more of close-ended questions 
and a few open-ended questions was conducted to collect both qualitative and quantitative data for our 
research. With the emergence and rapid growth of project management in the software industry, 
researchers have gained interest over the project management domain and have started investigating into 
it. Nowadays, there has been a significant increase in research in the project management area of study 
where the identified results would have a potential dominance when put in practice. An industrial survey 
was used to gather opinions of various project management practitioners on the impact of project 
management towards achieving project success and the significance of a project manager in the project 
management practice in the software industry. Taking into consideration the current scenario of this 
research, a descriptive survey is elected to be an apt approach in identifying the various individual 
characteristics and competencies of an effective project manager, the various factors influencing project 
success. Through this descriptive survey the authors also intend to examine and valuate the current status 
of PM education and its impact in implementing project management. The survey aids in answering all 
the formulated RQ’s and is also a cost and time effective process. 
 

An experiment is best suited when we understand what we are dealing with precisely, when 
we have dependent and independent values and to compare existing ideologies, our study was more 
exploratory and tried to gain new knowledge on this subject area. A case study is obviously not the best 
pick as we are not trying to investigate a particular case. Finally, a survey was the adopted research 
methodology for our research as it is our best solution to approach a greater population which helps us 
understand the views and the current status in the industry. A survey was conducted after the Literature 
Review with a purpose to capture the current status with a snapshot of the situation in the present 
Software Engineering industry. For our survey, the target population was software professionals 
working in Software projects. 
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3.3.2 Survey Objectives: 
 

The survey objectives are defined prior to its implementation, a brief note about the survey 
objectives is also sent out to the respondents along with the survey questionnaire for them to have a 
clear understanding of what is expected from the research. This also helps the respondents to gain 
knowledge over the terminologies and concepts studied in the literature. The survey objectives are as 
follows: 

• Selection of target population and sample. 
• Data collection, scheduling and execution. 
• Survey Design. 

 

3.3.3 Target Population: 
 
The initial step for conducting a survey is the selection of target population. The target 

population is referred to as the set of people or individuals to whom the survey applies. This selection 
process is done by taking into consideration all the possible sources that can administer better results to 
obtain to required research objectives. The target population is characterized based on the variables that 
are defined in this survey such as dependent or independent variables which are used at the time of data 
collection. For example, organization name, size, internal field etc. are independent variables. On the 
contrary, job title and years of experience come under dependent variables for this survey [16]. 
 

In our research, project managers in the software industry are the target population. The 
respondents can be project managers currently handling software projects or even individuals who have 
previously practiced project management in the context of SE. Individuals who have any sort of 
experience in implementing PM or even teaching PM are also considered as valid respondents for our 
survey. On the other hand, directors of software companies and even team leads are considered to be 
valuable respondents to our survey indirectly as they possess valuable knowledge and experience in the 
subject area of Project Management practice. The authors also try to examine the current state of PM 
education and its influence in the industry through this descriptive survey. In our research, dependent 
variables like technical competence, experience and job title are considered as the base while choosing 
the target population. 
 

3.3.4 Sample Selection: 
 
The sample population is the population that speaks for the target population. A sample 

population from the target population can be used for answering the survey questionnaire designed for 
this research study. The sample population is not selected to understand the particular sample by itself 
but to understand the views of the target population that the sample was drawn from. The data collected 
from this sample population is analyzed and interpreted into useful information that can be in a 
qualitative and quantitative manner [15].  
 

Initially a list of project managers was made from personal contacts as well as family and 
their contacts to whom the formal invitation to the survey with a brief explanation about the survey 
followed by the web-survey link was sent. Through snowballing, this list of project managers was asked 
to forward the survey invitation to their fellow managers and colleagues who were suitable for the target 
population and to nominate relevant target population of whose email addresses were given to us. We 
therefore contacted the nominees with the survey invitation and thereby asked them to forward the 
survey to other managers, colleagues and friends of the same occupation [17]. Finally, the selected 
sample population ended up consisting of various managers pertaining to various phases of a project, 
team leads and even directors of some organizations who are all valid members of our targeted 



 

19 

population. This validated our sample population thereby validating the target population from which 
the sample was drawn. 
 
 
 
 

3.3.5 Data Collection, Scheduling and Execution: 
 
 In a survey the most common means for data collection are questionnaires and interviews 
[15]. The survey method we chose for data collection in our study is a questionnaire rather than 
interviews because our aim was to cover a large sample population for which only a questionnaire is 
feasible keeping in mind the time in hand for research and the availability of respondents. The 
questionnaire was formed on an online platform called Survey Monkey 
(https://www.surveymonkey.com/). Survey Monkey is an online web-based platform to design and 
share surveys. This was our only tool used to design the survey questionnaire and also share the survey 
using collector links (one each for both the authors) which were shared to the respondents along with 
the survey invitation mail. Survey monkey also provides various tools for representing the survey results 
and also tools to analyze basic statistical data like mean, median, mode and standard deviations. It also 
enables to compare individual responses, question specific responses, tagged group responses along with 
graphical representation using pie charts, histograms, graphs and a whole range of surveyor friendly 
features which were of great value and support to us in analyzing the results of the sample population 
of this study. It also features exporting the data results in .pdf, .xls, .csv and .ppt formats. 
 
 A list of participants was made and the survey invitation along with the link to answer 
the survey were sent to the participants. The survey was active and accepted responses from participants 
for a duration of two weeks. During this period several participants from the list were contacted through 
email and via phone calls to encourage them and follow up with their status on motivating other potential 
respondents who could answer the survey. This turned to be successful to a great extent as we as authors 
taking time to explain them the importance of the study and its contributions motivated many of them 
to take the task of forwarding the survey seriously. By doing so, we also managed to get the emails of 
some of their colleagues and friends at work to whom the survey was forwarded as well. The link to the 
survey was closed after we gathered a satisfactory number of responses for the survey.  
 

3.3.6 Survey Design: 
 
  The questionnaire designed for this survey was a web-based questionnaire made using 
the platform named Survey Monkey. To follow standard practices while conducting a survey, the 
guidelines established by J. Linåker et. al. in their study named “Guidelines for Conducting Surveys in 
Software Engineering” were studied and applied to our questionnaire design to yield a decent survey 
tool as it is very crucial for our study results [16]. 
 
 A total of 26 questions were posed to the respondents in the questionnaire with an 
additional 27th to gather general feedback from the respondents on the subject area and on the survey 
conducted. The questions were divided into three parts, each in a separate page of the survey 
questionnaire with page descriptions on the type of questions and what the questions cover for 
readability and understandability to the respondents. The three different pages of the survey are as 
follows: 
 
Page 1 - Demographic questions: 
 

Demographic questions are posed to gather general information of the respondents such 
as organization name, size of organization and information like job title / role and experience in the field 
which are the dependent variables of this survey using which the target population is characterized. 
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These questions positioned at the beginning of the survey questionnaire help ease the respondents into 
answering the survey and keeps them motivated not to leave the survey mid-way by posing the 
substantive questions at the beginning itself. We avoided questions asking details such as name, email, 
age, sex and educational qualification so as to keep the results anonymous and to make the respondents 
feel the same so as to not lose respondents who were interested in answering the survey but are unwilling 
to share their personal details. The demographic questions posed in our survey were to gather 
information about: 
 

1. Organization name 
2. Field of the Organization they work in 
3. Organization size 
4. Whether he/she is in a manger role 
5. Job title 
6. Years of experience in the practice 
7. Number of projects managed 
8. Average size of teams managed so far 

 
Page 2 & 3 – Substantive Questions: 
 
 Pages two and three consisted of substantive questions which address the main objectives 
of this research and were therefore posed to answer the research questions of our study. Page no. 2. 
answered RQs 1 and 2 whereas Page no. 3. answered RQ 3 from the RQs formulated in this study. The 
questions were formulated in such a way that each question either directly/indirectly answers either or 
both the RQs of our research.  
 
The invitation written for answering our Survey is shown in Appendix A. 
 
The survey questionnaire is shown in Appendix B. 
 

3.3.7 Survey Evaluation: 
 
 It is very important to evaluate the survey questionnaire before sending out the survey as 
once the responses are registered it takes significant efforts to change or update the questions. Also, the 
responses thereby already registered would become useless for the study. Therefore, proper care and 
time was taken to evaluate and review the questionnaire before sending it out to the respondents by 
conducting interviews with three project management practitioners who are currently working in the 
industry as Project Managers [16]. Some questions were removed; some questions were updated 
whereas some were combined. Finally, the authors together discussed and reviewed the questions, 
finalized the ordering of questions and which questionnaire page must consist what questions. 
Descriptions to those pages in the survey were mentioned regarding types of questions and responses 
required. After finalizing these issues, the survey questionnaire was sent to our supervisor for approval. 
After we have received the approval from our supervisor the survey questionnaire was then sent to the 
respondents. 
 

3.3.8 Protocol for Data Analysis: 
 
 The results obtained from the survey responses were analyzed depending on the type of 
question whether they were open-ended or close-ended. Close-ended responses were analyzed using 
graphical representations and statistical representations for each question whereas open-ended responses 
were analysed using content analysis technique using grouped tags and word clouds as the manual 
coding processes to categorize textual data [16].  
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 A 5-point Likert scale was used to distinguish the difference between points of an ordinal 
scale. To interpret the results from the close-ended responses histograms, graphs and pie-charts were 
used. Each options that were available for a question were colour coded and represented using different 
colours in the histograms and pie-charts. For a better understanding of the results percentages and labels 
in the pie-charts and histograms were added which increases the readability and understandability of the 
results in the pictorial representation. 
 
Triangulation method was used to evaluate the results from the Survey using the results from Literature 
Review. The idea of triangulation is to look from the standpoint of two different end points and see if 
both their results are the same such that we can arrive at a similar conclusion i.e. the same end point 
from both the different sources forming a triangle. Once we evaluated the Survey results with Literature 
Review results we then made all the possible conclusions that were valid. 
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4 RESULTS AND DATA ANALYSIS 
 

By taking a look at the background study and based on our assessment of related works, it 
came to our notice that software engineering management plays a prominent role towards achieving 
project success and also the impact of the role of a project manager towards achieving project goals. We 
were also able to identify the key competencies and characteristics a project manager must acquire to 
implement software engineering management effectively. As a part of this research study we have 
investigated into the key factors for successful software engineering management and the current status 
of PM education and its importance in creating effective project managers in the context of software 
engineering. The identified factors have led to many successful project deliveries across several software 
companies in the real-time industry. Despite the rapid evolvement of software engineering management, 
there are several intricate problems in the practice of software engineering management and creating 
effective software project managers, this issue has created a research gap, opening several research 
opportunities in the software engineering management domain. The literature review findings 
documented below attempt towards addressing all the three formulated RQ’s.       

4.1 Literature Review Results 
 

4.1.1 Characteristics of a Project Manager: 
 

The fundamental drivers of success are the people behind the projects, it is recognized by 
practitioners and the academics that management of people plays a crucial role in software engineering 
management. The role of a project manager is demanding for project success. A project manager should 
be knowledgeable about the requirements and technical aspects of the project. It is essential for a project 
manager to develop certain characteristics to be able to manage and lead his/her team towards success. 
The following are the characteristics identified in the literature, a project manager should develop for 
effective software engineering management: 
 

• Inspires a Shared Vision:  
An effective leader always has a clear vision about the path towards the goal and the ability to 

articulate it. Visionaries thrive on change and have the ability to draw new boundaries. A project 
managers primary responsibility is to motivate his team and give them a reason to be. He inspires a 
shared vision and builds up the spirit to change. A good project manager gives value to your participation 
and motivates you to go beyond your limits to achieve the desired goal. A visionary project manager 
lifts the team up and enables people the importance of their involvement in the project. A project 
manager often empowers his/her team mates to experience the vision of their own and provides the rest 
with an opportunity to create a vision of their own. A project manager provides his team members the 
freedom to have their own vision in order for them to seek or explore what a vision will mean to their 
jobs. This facilitates the team to realize the importance of a vision in their lives and materialize their 
future as part of the vision of the organization [18]. 
  

• Emotional Intelligence:  
In the past few years Emotional Intelligence has gained an expanding importance among various 

organizations as they seek to increment the effectiveness of their operations through efficient integration 
and extensive use of cross-functional teams [19]. Project managers should not be assigned to lead 
projects beyond their managing capabilities. Emotional intelligence is an influential characteristic that 
helps software project managers to effectively manage their teams and their incorporation with both 
internal and external stakeholders. Emotional intelligence is defined as the ability to monitor and control 
one’s own emotions and understand and articulate other’s emotions. It refers to deep personal 
identification with project goals and is the key towards successful software engineering management. 
The 5 major components of emotional intelligence can be classified as follows: 

Self-Awareness: Self-awareness is directly related to emotional self-consciousness. Effective 
project managers should be capable of identifying their own strengths and weaknesses and 
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interpret their own emotions. Self-Awareness of own emotions is a perquisite for guidance and 
proper control over the project team. Real leaders acquire the ability of precise self-assessments 
and high self-esteem that comes from self-respect which in-turn facilitate leaders to be excellent 
project managers [20]. 
Self-regulation: Self-regulation or self-management is the ability to manage emotions in such 
way that does not prevent but rather makes it easier to perform tasks and deliver outcomes. 
Effective software project managers with self-regulation acquire the ability to exhibit emotional 
maturity which reflect higher value assessment and emotional control. Project managers with 
self-regulation are highly flexible by nature and easily mold themselves into changing 
situations and overcome obstacles, they are proactive, self-initiative and always passionate 
towards achieving project success [20]. 
Motivation: there are several motivational factors for both the business and technical people 
associated within a project. It is the responsibility of a project manager to identify and fulfill 
the motivations of the people involved in the project, enough to keep them happy and on track 
towards project goals. Factors for motivation are often less related to project success but play 
a crucial role in maintaining the consistent productivity of the team individuals. It is very 
important for a project manager to keep his/her team members always motivated and persistent 
towards achieving project objectives [21]. 
Empathy: A project manager is needed to be empathetic rather than sympathetic, the work of 
an individual is directly influenced by their emotional state, their work can be affected by the 
difficulties they experience in their personal lives. The project manager is responsible to steer 
his team and keep them focused on the project, bears the burden to make sure each individual 
remains productive throughout the project despite having personal troubles. A project manager 
should show empathy towards the decision made by a team member and provide the freedom 
to find their own way through the workarounds [9]. 
Social skills: social skills are very important to establish an emotional connection with people, 
they facilitate an individual to interact and communicate effectively with clients and the 
stakeholders. For a software project manager, social skills are highly essential for 
understanding, guiding and navigating the project team towards delivering the best product. 
Social skills are considered as an integral part of leadership skills. A good project manager 
should be attentive under any social situation and possess the ability to recognize and meet the 
needs and requirements of the team individuals as well as the stakeholders/clients [22]. 

 

 
Fig. 5: Emotional intelligence  
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A project manager should have a good understanding of emotional intelligence in order 
to operate efficiently in convoluted matrix environments, manage change and deliver effective results. 
Observers of organizations often address that project management is one of the most crucial yet 
burdensome roles being proficient in numerous software organizations. The EI skill can be developed 
based on the ability of an individual to recognize, attend to and understand emotions of themselves as 
well as others. It is imperative to understand the impact that emotions have on the current situation. 
Consciously presenting emotional cues is a crucial skill that every project manager should acquire [23]. 
 

The following example depicts the impact of interpersonal issues on a project manager 
and his/her team: Susan, an IT project leader, noticed that her team had not made any considerable 
progress on the corporate-wide CRM project. On being questioned about the lack of progress the team 
individuals responded defensively criticizing the project’s ambitious schedule and poor leadership of 
the project. On further investigation on the present situation Susan found out that another IT project was 
assigned as top priority without her knowledge. This misconception leads her team into a completely 
stressed situation with the work requirements [19]. 
 

• Visualizing the Future:  
Organizations are in demand for project managers that visualize the future, motivate and adapt 

to changing environments. A project manager should gain a clear vision over his/her project and show 
a future to the project team for participating in the project. A project manager should have a clear 
understanding of the path he is leading his team into.  

 
• Ability to foresee a problem: 
The ability to foresee a problem is a crucial factor for project success. It is referred as the ability 

to anticipate, expect or predict the hindrances and obstacles that could be faced during the venture. Every 
project manager should have the ability to foresee what is coming towards his team and predict an 
outcome. The project manager should have a clear understanding over the relationship between cause 
and effect and know how to leverage his understandings and experiences to think through difficult 
situations and direct the team towards success. 

 
• Gaining Trust: 

Trust is a key ingredient in establishing and maintaining social relationships. It is very important 
for a software project manager to develop and master the skill of building/gaining trust. Establishing an 
environment of trust is influenced by the organizational culture which Trust among the team individuals 
is very important as teamwork is directly dependent on knowledge sharing, which can be done only if 
the team members have trust in each other. The degree of trust present among the team-members directly 
influences the process of knowledge sharing. Building trust is a difficult task and is applicable for any 
software development team, this is because of the presence of geographically and culturally diverse 
team individuals. Disterer stated that et al. “Trust leads to common expectations of reliability, 
consistency and plausibility” [11]. A project manager is obligated to show open trust to every team 
individual, accept people for what they are, and empower people. A project manager should always 
encourage people to take up more responsibilities and work towards achieving the organizational goal. 
Software practitioners and researchers consider gaining trust as a highly important skill set that should 
be mastered for effective software engineering management [2]. 
 

• Relationship Management: 
Relationship management is one of the key activities in the practice of software engineering 

management. Relationship management refers to the supervision and maintenance of relationships 
between a company and its external partner, especially the users and clients. Relationship management 
is mainly based on the interpersonal communication skills of the manager. It is the ability to get the best 
out of others and influence and motivate them. Relationship management involves building links 
between contacts, organizations, teams, project tasks, documents and reports, emails, etc. With the help 
of relationship management, project managers can know their customers, identify potential influencers 
and pivot their team effectively towards achieving project goals. 
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Fig 6: Relationship management 

 
• Decision Making:  

Good decision-making skill is a crucial factor in all aspects of life, both personally and 
professionally. During the development of a project, a project manager bears the responsibility of 
making several important decisions regarding the venture. A good project manager is empowered to 
make numerous decisions which will help define the project track.  

 
• Rewarding people for a job well done: 
In any organization, an effective and motivated workforce is considered to be a significant 

factor for organizational success. An employee is rewarded for his contribution towards 
achieving organizational goals. An effective reward system facilitates an organization to 
become more competitive in the market, retain key potential employees and reduce turnover. 
An employee is rewarded well when the job is done well, the rewards are often aligned to 
organizational goals. An effective reward system helps an organization to enhance employee 
motivation and bolster the image of the organization amongst key stakeholders, product owners 
and future employees [30]. 
 

• Ability to Delegate Tasks and Negotiate: 
Task delegation is a crucial part in the development of a project. The ability to delegate tasks, 

foresee, mitigate and manage complications is a key skill a project manager should master in order to 
be effective in his role. In order to master this skill a project manager should be able to judge the 
strengths and competencies of his team members and assign responsibilities accordingly. Task 
delegation is a sensitive matter, the performance of the team members depends on how the tasks have 
been allocated to them. The determination to keep the venture moving forward and the enthusiasm to 
effectively communicate the sense of mission to his/her team is a key component of a project manager. 
A project manager should overcome the obstacles faced through skilled and delicate persuasion and 
amenable negotiation. As a leader, a project manager need not consider each minor detail of a venture, 
all he has to do is show trust towards his team members and delegate tasks to them. This should be done 
discreetly keeping in mind the strengths and weaknesses of the team individuals [24]. 
 

• Integrity: 
The actions of a project manager directly influence the functioning of his team. A good 

management operates on commitment and demonstration of ethical practices. The term integrity means 
loyalty and honesty. Project management directly depends on integrity, a project manager is responsible 
to set values, boundaries and push his team beyond their restraints. A project manager should be able to 
gain the trust of his team and at the same time set an ethical tone on the projects. He needs to show that 
he himself follows the rules set by him for the team. A project manager should be dedicated to honesty 
and behave in a competent and suitable manner with the team members. Integrity refers to the ability to 
set higher bars according to the ethical behaviors of an individual. Leadership motivated by self-interest 
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never serves towards the wellbeing of the team mates. A project must be profitable, but in order to do 
so one should not bend his morality, if one is really project manager material, then he/she will be able 
to determine various solutions to serve their needs [24]. 
 

4.1.2 Key Competencies of a Project Manager: 
 

Project management is a field of growing importance to the industry, however effective project 
management has also become more challenging due to the volatile and complex environments in which 
the projects are being delivered. Taking into consideration the constant changes to the characteristics of 
a project and team, altering business relationships, new technologies, heterogeneous teams and diverse 
stakeholders, effective project management has gained greater levels of both interest and use. In the 
modern world software industry, managers are more likely to perform better and achieve more in their 
position if their personal characteristics meet the requirements of their position. The effectiveness of a 
project manager plays a decisive role towards project success. In the current rapidly changing and 
challenging business environment, effective project management demands an extensive mix of skills 
and competencies. Not all projects are created equal, the same can be said for project managers, not 
everyone possesses the leadership skills or qualities that are needed to manage a project effectively. A 
project manager should be competitive and possess the right combination of skills and competencies to 
be most effective. A core competency is the knowledge, trait, skill, motive, attitude or value or other 
personal characteristic essential for carrying out a job.         
 
The key competencies of a project manager can be described as follows: 
 

• Leadership: 
The prime responsibility of a project manager is not only to lead the project towards successful 

completion but is also pledged to steer the team to achieve that goal. Great leadership is an essential 
skill to being a good project manager. A great leader is one who leads and manages his/her team 
effectively: setting a vision, motivating and serving the team, coaching and inspiring them, to reach the 
desired goal. A great leader is one who knows when not to act authoritatively. A project manager is 
liable to motivate and mediate when necessary in order to smoothly mange all the tasks and team mates. 
Every project is obliged to a leader who supports the process, team and the client. A project manager is 
the team’s no.1 cheerleader and chief benefactor who is not afraid to call out the team when they drop 
the ball. Project manager bears the responsibility of bringing balance to the project and the team. In 
order to master the leadership skill in project management, a project manager should always make sure 
that he/she is leading the team rather than just managing the team, they should be the ones to provide a 
vision, direct a path towards success, serve and empower the team.   
 

• Execution: 
A project manager drives scope development and management. A project manager is adhered to 

apply stress levels between lethargy/disinterest and team fatigue. The skill of shuffling resources, 
instantaneous re-planning, restoring the critical path towards success when unplanned deviations occur, 
all require a special multi-dimensional intellect. During project execution, a project manager is 
responsible to develop and manage project budgets, schedules and deadlines. Effective execution is 
crucial to achieve project success. A project manager should employ strong organizational skills and 
incorporate time management skills into the work flow. Risk management is also carried out by the 
project manager. He/she is single handedly responsible to steer the project and the team mates towards 
successful project completion. A project manager is bound to maintain the balance between ineffective 
stress and pressure and provoking urgency. Murphy et al. (1974) asserts that the project manager should 
develop commitment and a sense of participation and mission among project team members from the 
outset [11]. 
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• Conflict Management: 
Great communication skills combined with a high emotional intelligence is an essential skill every 

project manager should acquire. Conflict management refers to the process of limiting the negative 
aspects and at the same time increase the positive aspects of a conflict. Conflict management is also 
referred to as the process of identifying and addressing differences that affect project objectives. The 
intention behind conflict management is to enhance learning group outcomes, including effectiveness 
or increasing productiveness in an organizational environment. Conflict management is an important 
segment of human resource management and is related to dealing with people involved in the project. 
The project manager bears the responsibility of managing any sort of conflicts among the team 
individuals and maintain a smooth flow of development. 
 

 
 
• Work Efficiently Under Pressure: 
In a perfect world projects would be delivered on time within the provided budget and with no major 

obstacles to overcome during the development of the project. But we live in a complex world hence 
every project will have problems and obstacles to overcome. A good leader in a stressful situation feels 
that he/she can influence the outcome, they spot it as an opportunity to implement their skills. An 
effective software project manager should always stay focused and function 27kilfully under pressure. 
A good project manager never shows his team that he also sweats and articulates the image of a new 
future in a compelling manner, which is a highly influential characteristic every project manager should 
acquire.   
 

• Reliability (cost management, delivery on time): 
Reliability ensures the successful completion of projects within the given budget and time. It is the 

duty of a project manager to manage cost related information which would either be financial or non-
financial by nature and both short-term and long-term. A project manager is bound to carry out a project 
with the lowest cos possible without compromising other factors like quality and time. Cost management 
comprises of the following activities: 

Cost estimating 
Cost budgeting 
Cost control 

Alongside cost and quality, time is the third main constraint. The ability to manage time ensures the 
successful delivery of projects that meet the given requirements on time. 

 
 

Fig. 7: Activities in cost management
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• Strategy Development: 
All aspects of software engineering management, such as quality, processes, risks, planning and 

budget estimations all are derived with the help of various strategies. Strategy development is a key 
competency every project manager should acquire to maintain the smooth and continuous flow of project 
development. Strategy development refers to the application of strategic decision-making techniques to 
the software development process. It is very important for a project manager to have a clear 
understanding about the impact of projects directly and across various functions and its influence on 
overall organizational business. The process of strategy development facilitates a project manager with 
the skill of integrating business goals into the project scope and deliverables. A project manager also 
bears the responsibility of developing metrics for tracking the project progress towards meeting project 
goals. In order to implement decent strategy development, a project manager should acquire sufficient 
knowledge and understand the project and organizational dependencies.     
 
 
 

• Team Management: 
This is a skill that every individual should excel to carry out his/her role as a project manager 

effectively. Team management is defined as the ability of an individual to provide substance that holds 
the team together in pursue towards the right objective. In order to bring a group of strangers under the 
same roof, a manger should be aware of the process and dynamics required for this change-over. A 
project manager motivates and inspires the team to achieve a common goal, builds relations within and 
outside the team. A project manager establishes governance and demonstrates team organization to help 
the team individuals successfully complete the assigned tasks. A good manager should also know which 
leadership style to adopt during each phase of development. He is responsible to manage and resolve 
conflicts, leads by example. 
    

• Technical Competence: 
Project managers play a critical role in today’s rapidly changing and fiercely competitive business 

environment. The maturity of the project management domain has led to a progressive change in the 
skill requirements of effective software project managers. The key to achieving ultimate project success 
is the selection, assignment and ongoing development of project managers. In the current software 
industry, project mangers are being hired on based on their technical competence but lack in       
management competence. Understanding the current technology being used in the projects, is 
considered to be a potential advantage over those who don’t understand it. Technical competence refers 
to the behavior that directly relates the nature of training and technical proficiency mandatory to exercise 
effective control. Within the world of project management, project managers are considered to be able 
to manage and lead any kind of projects. Software project managers/leaders are obligated to possess 
sufficient technical knowledge and skills to effectively practice the discipline of software engineering 
management. Project managers should have a clear understanding of the organization’s principles and 
use his technical competence and other skills to achieve successful project deliverables. In every level 
of development, the project manager should have at the least a working level understanding of the 
technical challenges and obstacles being encountered by his/her team individuals. Technical competence 
enhances the ability of a project manager to lead and manage effectively, through an empathetic 
understanding over the technical challenges and complex issues that develop during each phase of the 
project development lifecycle. Based on several studies, it came o the notice of the authors hat technical 
competence/expertise does not charter direct influence on the practice of software engineering 
management [25]. 
 

• Achievement Drive:  
In any organization, personal best effort is not sufficient for achieving the required results. Positive 

organizational results are often acquired from the coordinated effect of many individuals. Good leaders 
explicitly identify and focus on the goals and objectives that are truly important to the organization and 
accept personal responsibility for organizational achievement. Leaders who consistently obtain high 
levels of productivity and performance encourage others to do the same and endures towards acquiring 
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project success despite obstacles. Every project manager should possess the drive to achieve 
organizational success, one should be very energetic and enthusiastic by nature. A project manager 
should review his/her priorities at the beginning of each workday, discipline themselves to have focused 
time. Focus time is the short span of time where an individual eliminates all other thoughts from his/her 
brain and solely focus on accomplishing their goal. In order to challenge other to achieve results, a 
project manager should first prove his/her capability to achieve results i.e. lead by example. A project 
manager should always be open to empowering others to accept responsibility and make decisions. This 
facilitates the project manager with personal commitment to achieving results and take personal 
ownership for group objectives [26]. 
 

• Critical Thinking: 
Critical thinking refers to simply being as objective as one can in analyzing or evaluating a situation 

or issue. Since most of us are not thinking and are just reacting or following a series of instructions, 
critical thinking helps to make an unbiased judgement. This is a skill that every project manager should 
possess to manage any challenging situation. With the help of critical thinking a project manager can 
determine the validity of project progress. Critical thinking prevents one from acting on emotions or 
from acquired knowledge, it is highly essential for a project manager to behave likewise. Critical 
thinking facilitates a manager to maintain project objectivity among the team individuals. Project 
managers overcome several obstacles in their day-to-day activities, irrespective of the obstacles or 
pressure faced, a project manager should always be unbiased. A software project manager can apply 
ongoing analysis to the project and integrate the project and project team with cross functional objectives 
by developing the skill of critical thinking. Critical thinking facilitates the project manager with the 
ability to make decisions based on only what’s important or profitable to the project.  
 

4.1.3 Leadership Styles:  
To meet the market requirements and increase revenue in a rapid fashion, eminent companies are in 
search for the best proven practices that contribute towards a competitive advantage over their peers. 
Various studies describe the effective role of a project manager towards project success. Weinberg 
identified three major areas revealed by innovative technical leaders that are essential to become an 
effective leader: understanding the problem, managing the flow of ideas and maintaining quality [24].  
Few project managers adopt a particular leadership style to direct their team towards achieving the 
required project goals. Leadership is a social influence process in which the leader quests for voluntary 
participants as a response to achieve organizational goals. There is no one leadership style that can be 
implemented effectively in all project situations [24]. In the modern software industry, the leader-
follower relationship is lessened to the simple exchange of a certain quality of work for an adequate 
price. Several studies highlight the influence of leadership styles and its importance for effective project 
management. With the rapid growth of project management and stress of leadership in the software 
industry over the past few decades, six major schools of leadership have evolved along with the industry. 
The visionary school has identified two types of leadership styles as follows [3]: 

1. Transactional leadership 
2. Transformational leadership 

 
Transactional leadership style: 
 This leadership style offers fortuitous rewards for the work of the individual. The 
transactional leadership style exhibits the traditional views of leadership, the contractual agreement 
between the manager and the team individuals is strictly followed, expected performance in return for 
certain rewards [24]. It is an allied cost-benefit exchange process that margins the desired outcomes. 
Transformational leadership is dynamic by nature, the leader advocates on how the current demands of 
the followers can be rendered. 
Transformational leadership style:  
 In this leadership style the subordinates are rewarded for meeting performance objectives. 
A transformational leader alters the strength of needs, that were left inoperative. A transformational 
leader enhances the leadership effectiveness of a transactional leader. Transformational leadership is a 
strong predictor of both job satisfaction and comprehensive satisfaction. It is expected to improve the 
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subordinates’ performance by altering the motives and values of employees. Transactional leadership is 
often contrasted with transformational leadership [3].  
 

 
Fig 8: Leadership styles 

 

4.1.4 Key factors for successful project management: 

Munns and Bjeirmi claim that project success is directly dependent on the appreciation of the 
importance of project management. Several studies indicate the importance of project management 
towards achieving wider organizational strategy, meeting long-term expectations and overall project 
success. Success factors are inputs to project management practice that navigate the development 
process directly or indirectly towards project success [3]. The variables of project success are 
represented in the figure below. 

 
Fig 9: Variables of project success 

In the modern world where change has acquired an increasing demand, practices such as 
project management, if implemented effectively can facilitate organizations to manage the change 
efficiently [28]. The process of change is considered to be highly disruptive and hurtful for several 
organizations in various fields f work. In the software engineering domain change can be handled 
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effectively through successful project management. Project managers are individuals that carry out the 
process of project management. After reviewing several articles, the following are the identified key 
factors for successful project management. [Fig. X] 

 

 
 

Fig 10: Key factors for successful project management 

• Project Team Motivation: 
Motivating the team, is the first skill a project manager should develop. Team members’ motivation is 
one of the most important skill every project manger should acquire irrespective of the field of practice. 
One of the best suited ways for motivating the project team is to recognize and appreciate those who 
have achieved their objective. Human nature tends to seek for attention and want to be treated as 
important. Usually people intend to put in the required time and effort only if they are rewarded for their 
work. 

• Commitment of Project Participants: 
The organizational structure of the individuals involved in the project indicate the success or failure of 
a project. One of the primary responsibilities of a software project manager is to keep all the project 
individuals committed to the project. Project participants usually comprise of the following members: 
Project sponsor; Leadership committee; Project team; Project manager. The project management is 
responsible for carrying out the process of project management, hence, he is entitled to make sure every 
individual of the project participates and contributes towards achieving project goals. The project 
manager should be certain to include individuals who understand and know the business objectives and 
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in cases where various aspects of business involved, a representative from each area of expertise should 
be included in the project.  
 
 

 
 

Fig 11: Project participants 
• Effective Feedback to Project Team Members/Stakeholders: 
“Feedback” is a term that can cause great fear, nervousness and tense and is often avoided. In the 

current world we are living, feedback is used to perform individual performance appraisals, 
organizational as well as individual improvements, and to initiate change. Though feedback is such a 
compelling tool, it is often apprehended and, in several scenarios, not even used. The negative influence 
of feedback on project management is that when misused, feedback can do the opposite like crush spirit 
and reduce performance and productivity. Providing effective feedback to the project team members/ 
stakeholders is a high weighted responsibility of a software project manager. Feedback is a very 
powerful communications tool and can be utilized for both positive and corrective actions. Feedback 
facilitates all the individuals involved in the project with an opportunity to review project status and 
make the necessary changes [29]. 
 

• Scope Management: 
Scope management is the task of deciding what to include and what not to include in the project. 

It is defined as the process of identifying and defining project deliverables as well as activities that 
should be carried out in order to achieve them. It is very important for a project manager to understand 
the boundaries of a project to complete it within the given time, cost and quality constraints. Scope 
management facilitates a project manager to estimate the scope of a project and motivate and operate 
his/her team accordingly to reach the desired goal. Scope creep is one of the most influential factors 
affecting the successful delivery of a project. Efficient scope management helps in avoiding scope creep. 
A project manager should make sure that expectations are set correctly and clearly describe what is in 
and out of the project scope. Scope management is an effective tool for project managers that will help 
them to lead his/her team towards delivering the project in time with the specified requirements.  
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Fig 12: Activities in scope management   
 

• Communication Throughout the Project: 
The ability or skill to communicate with people at all hierarchies is considered to be one of the 

most essential skill by every PM practitioner. A project manager should be clear and concise in the way 
they communicate, effective communication results in immediate credibility, hence leading to efficient 
results. A project manager acts as a bridge for communication between the stakeholders and the 
development team, all the stakeholders are more likely interested in what the project manager 
communicates. Openness and directness carry a good weightage in the software industry. A manager 
bears the responsibility to effectively negotiate and persuade to guarantee success of the team and 
project. He is responsible to ask the right questions in the right manner which is necessary to set the goal 
for the outcome. 
 

• Risk Analysis and Management: 
In the software industry, projects are carried out in an environment full of uncertainty and rapid 

change, hence making risk analysis and management one of the fundamental aspects of software 
engineering management. Project managers are well aware of the fact that things rarely go off exactly 
as planned. Managers utilize several tools and techniques to manage and control risk. Several risk 
management strategies are applied to mitigate the potential risks and ensure the successful completion 
of a project. Effective risk management ensures comfort to the customers regarding the project’s 
advancement. The main intent behind risk analysis and management is to reduce the occurrence and 
impact of negative events and increase the productivity and occurrence of positive events in a project. 
The various activities involved in risk management are risk management planning; risk analysis; risk 
response planning; risk monitoring and control.  
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• Requirements Elicitation and Meeting those Requirements: 
Requirement elicitation refers to the process of gathering requirements of a system or from users, 

customers, stakeholders. This gathering of requirements is done by conducting meetings, interviews, 
brainstorming sessions, prototyping, descriptive questionnaires, and other data collection techniques. 
The project manager is responsible for gathering all the requirements as well as meeting the 
requirements. Requirement elicitation encompasses all the activities involved in discovering the system 
requirements. Along with the project manager, the system developers and engineers participate in this 
process and work in a close relationship with the customers to learn more about the problem to be solved. 
The project manager intends to bridge the gap between the stakeholders and the customers/end-users. It 
is also the responsibility of the project manager to ensure his team works towards building a deliverable 
product that meets all the specified requirements. Project managers make use of various elicitation 
techniques in an attempt to: 

i. Finding out more about the problem to be solved. 
ii. Defining the functional and mom-functional attributes of the system. 

This process involves the discovery of requirements through deep understanding. Requirement 
elicitation is an important factor that leads to successful project management. The various activities 
involved in the process of requirements elicitation are represented in the figure below: 
 
 

   
Fig. 13: Activities in requirements elicitation 

 
• Planning and Estimation (cost, time, schedule): 

Taking into consideration the famous phrase “you cannot give what you do not have”, planning and 
estimation plays a pivotal role in the practice of software engineering management. Comprehensive 
planning facilitates project success from the very start. A project manager cannot expect the work to be 
done and organize work for other people, if the personal life of the project manager himself is 
disorganized. A software project manager should acquire the ability of efficient planning and estimation 
to deliver outcomes within the allocated cost, time and schedule constraints. All the stakeholders should 
be present during the planning phase and should have a clear idea of the direction in which the project 
is progressing. Effective planning provides a project manager to establish a smooth flow of work and 
certain standards in his/her contributions towards achieving project success. Time spent planning is 
considered as time well spent. Proper planning facilitates a clear understanding to everyone involved in 
the project about where the project is headed. A good plan provides the following advantages: 

Project milestones and deliverables are clearly documented. 
A realistic and effective time-plan. 
Helps in producing accurate cost estimations.  
Provides a clear understanding over the resource requirements and specifications.  
Provides transparency over task spillage or task deviation and helps interpreting problems 
before-hand. 
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 Maintains the project individuals focused on the project goals and spreads awareness regarding 
the current project status and progress. 

A project manager is obligated to build in contingency to any estimate made, one should be very careful 
while adding contingencies, too much contingency is considered as the inefficiency of the project 
manager. Proper planning and estimations are effective tools for implementing successful software 
engineering management. 
 

• Setting Realistic Goals: 
In the current software industry, the process of evaluating requirements and carrying out a project 

has gained vigorous demand. Several number of problems may arise during the course of a project, it is 
the responsibility of a project manager to setup realistic project goals, budget and schedule. A project 
manager should provide a clear understanding of the goals and requirements that are to be acquired by 
the project team and simultaneously set realistic expectations with the team individuals regarding the 
project scope, budget and schedule.     
 
 
 

4.1.5 Teaching PM 
 

A project is an individual or collaborative enterprise planned and executed to achieve a 
particular aim/goal. Organizations make the use of projects to achieve business objectives but often 
address that the acquired results are short of goals. Projects play a crucial role in modern enterprises. 
Project management is evolving as an important skill set in the software industry and employers are 
seeking for graduates trained in project management core competencies [31]. There is a potential gap 
between what education providers are offering and what is actually needed to deal with the projects in 
the current software paradigm. In this section the author discusses about the current state of project 
management education and influence in creating great project managers identified in the literature.  
 

Several number of formal standards for managing projects have been developed with an 
intention to improve project outcomes in the allocated time and budget. As discussed in the earlier 
sections, project manager plays a dominant role towards achieving project success. It is very important 
to create effective project managers that implement software engineering management successfully to 
deliver efficient outcomes. Software engineering management has evolved over the past several decades 
as both practitioners and researchers have investigated to identify the reasons/root causes of project 
failure and at the same time identify the factors leading towards achieving project goals [32]. Standards 
have been defined and developed by the Project management Institution (PMI, 2004), Association of 
Project Management (APM, 2006) and several other popular institutions of project management as an 
attempt to standardize the practice of software engineering management and recognize it as a significant 
practice towards achieving project success. The dissemination and acceptance of these standards 
provides an evidence of worldwide growth in awareness for formal PM methods [33]. Despite the 
advancement of these standards, it is still limited evidence that adheres the impact and significance of 
PM towards increased project performance. 
 

Taking into consideration, the importance of managing projects, it is fundamental that 
courses related IT and computer science introduce the essential concepts, techniques and methodologies 
required to implement effective software engineering management, as a part of their curriculum. 
Software project management courses focus on training students to apply management techniques 
essential to plan, schedule, control and monitor software projects [34]. In short, the software project 
management courses intend to highlight the process, problem and the people. Teaching software 
engineering has however put up fair challenge to the professors, especially regarding the domain, 
software project management. The current system involves teaching software project management in a 
theoretical approach rather than the practical implementation of the core concept. The present practical 
tasks focus on the implementation of theoretical knowledge using tools to stimulate the scenarios in 
hand. Most of the focus in teaching project management is based on a theoretical approach, the practical 
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implementation of the acquired knowledge has very less weightage and in a few institutions not even 
addressed [34]. In the course of teaching software project management, it is very difficult to show in 
practice, the complex nature of real software project. As a project manager, it is important for the 
individual to be trained to organize technical people into effective teams and lead them to deliver 
profitable outcomes. To provide a practical approach system software stimulating software development 
teams are created and trained, but such simulations do not train individuals to deal with real people. It 
is crucial for students to be facilitated with not only the opportunity to apply theoretical knowledge into 
practical what-if scenarios, it is also very essential to place the students in scenarios where they are 
expected to handle people as identical as possible to the people present in the real-time industry [31]. 
 
 Project related practice has been considered as a subject of research for practitioners and 
researchers for almost a span over thirty years, a paradigm shift is needed, and alternative approaches 
must be adopted to deal with the current highly complex and competitive software industry [4]. PM 
education plays a dominant role in creating effective software managers.  
 

4.2 Survey Results and Analysis 
 

The survey was conducted using an online web-based survey platform named “Survey 
Monkey”. After designing the survey collector links were made so that the survey could be shared to 
the respondents. We, the authors have sent an invitation along with the link to answer the survey to a 
list of sample population using email and other messaging platforms such as Facebook messenger and 
WhatsApp. Throughout the two weeks that the survey questionnaire was active we have received 86 
responses in total. After filtering the response using dependent sampling variables and removing those 
responses which did not belong to those of the target population and also those which were incompletely 
filled, a total of 73 responses were found to be valid for our study as they were answered by respondents 
belonging to the target population of our research. 

 

4.2.1 Demographic Data 
 

The survey questionnaire designed for our research in Survey Monkey had a total of eight 
demographic questions that were posed to the respondents. These questions extracted information or 
details such as: 

 
1. Organization name 
2. Field of the Organization they work in 
3. Organization size 
4. Whether he/she is in a manger role 
5. Job title 
6. Years of experience in the practice 
7. Number of projects managed 
8. Average size of teams managed so far 

 
The following are the exact questions that were framed in the survey questionnaire and their respective 
responses from the respondents. Please note that representation of corresponding responses was shown 
in the most appropriate way possible for a clear understanding of the type of data that was drawn from 
the responses accordingly. 
 
Q1. What is the name of your Organization? 
 

Respondents were given a text box in which they could enter text i.e. the name of their 
organization. Since some of the respondents were from the same organization, we have categorized the 
most frequent organizations with tags and have left the ones which were distinct untagged. Each tag 
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consisted of a label name and a unique colour to represent the data in a categorized manner for clear 
understandability. A word cloud (the more persistent a word, the larger its size in the word cloud) was 
also generated to show which text strings were more persistent among the responses that we have 
gathered. The tags of the organization names and the word cloud generated from the responses of the 
survey are shown below.

 
     

From the responses gathered we can observe that the respondents that were working for Tata 
Consultancy Services (TCS) constitutes of 9.59%, General Electronics and Hitachi Consulting 
constitute of 5.48% each, Deloitte and IBM constitute of 4.11% each, Capgemini, HCL and Qvantel 
constitute of 2.74% each and the rest of the organizations constitute a total of 63.01% accounting to a 
total of 46 responses out of the 73 collected.  
 
Q2. What is the field of the Organization that you work for? 
 
 Respondents were given five options in the form of radio buttons to choose from with 
an additional text box to mention other fields that were not available in the options. Each response 
only accepted a single option to be selected by the respondent. The options provided for the question 
were: 
 

• IT Consulting/Services 
• IT Internal Services
• Software Engineering 
• Product Development 
• DevOps 
• Others (Please Specify) 
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From the above pie-chart, we can infer that about half of the respondents are from the IT 
Consulting/Services field and about one-fourths of the respondents are from the Product Development 
field. The remaining 25% of the respondents are from IT Internal Services, Software Engineering, 
DevOps and other miscellaneous fields like government and public sector, market research and product 
management etc. 
 
Q3. What is the size of your Organization? 
 
 Respondents were given four options in the form of radio buttons to choose from. Each 
response only accepted a single option to be selected by the respondent. The options provided for the 
question were: 
 

• Very Small (<100) 
• Small (100 – 500) 
• Medium (500 – 1000) 
• Large (>1000) 

 

 
 

 From the pictorial representation above it can be clearly observed that about 77% of the 
respondents were from Large organizations such as MNCs comprising of more than a thousand of 
employees. About 10% constituted were from Small size organizations ranging from 100 – 500 
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employees, while the Medium sized organizations and Very small sized organizations contributed to 
about 14% of the total responses.  
 

Statistical Significance: Since large scale organizations handle vast number of projects 
annually and projects that are generally of high complexity and budgets, we might loosely conclude that 
the responses provided by the respondents from these organizations are of great value and expertise. 
 
Q4. Have you previously worked, or are you currently working in the role of a Project 
Manager or its equivalent? 

 This is a close-ended question for which the respondents were given only two options in 
the form of radio buttons to choose from. Each response only accepted a single option to be selected by 
the respondent. The options provided were Yes and No. 
 

 
 

 From the above pie-chart we can clearly understand that about a staggering 84% of the 
sample population were/are in the role of a manager which stands to be a great asset to the survey as 
most of the sample population comprises of managers and the responses yielded from this survey can 
directly mimic the views of their day to day experience in the project management field.  
 
Q5. What is your current role/ job title in the Organization? 
 
 Respondents were given a text box in which they could enter text i.e. their role in the 
organization. Since the respondents would for obvious reasons have recurring keywords in their job 
titles, we have categorized the most frequent keywords with tags and have left the ones which were 
distinct untagged. Each tag consisted of a label name i.e. the keyword and also a unique color to represent 
the data in a categorized manner for clear understandability. A word cloud (the more persistent a word, 
the larger its size in the word cloud) was also generated to show which keywords were more persistent 
among the job titles from the responses that we have collected. The tags of these keywords and the word 
cloud generated based on these keywords are shown below. 
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 From the above pictorial representation of tagged keywords, we can clearly observe that 
the majority of the respondents are currently working in managerial roles looking at the keywords 
Project Manager, Product Manager and Lead.  
 
Q6. How many years of experience do you have as a Project Manager? 
 
 Respondents were given four options in the form of radio buttons to choose from. Each 
response only accepted a single option to be selected by the respondent. The options provided were of 
the ordinal scale type given in an ascending order. The options provided for the question were: 
 

• 0 - 2 
• 3 - 5 
• 6 - 9 
• 10 or above 
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 From the above bar graph we can observe that the responses cover mangers from all 
experience groups. It is not feasible to conclude the average years of experience of the sample population 
using the bar graph itself. Therefore, the mean statistical data of the responses are calculated which is 
the average of all the responses, to draw a common opinion about the sample population. Each option 
is given a weight from 1 to 4 in the ascending order from 0-2 years weighted as 1, 3-5 years weighted 
as 2, and 6-9 years weighted as 3 and lastly ‘10 or above’ years weighted as 4. These weights are used 
to calculate the mean value of the responses from the sample population. The weights can be seen next 
to the answer choices in parenthesis.  
 
 Statistical Significance: The statistical data is shown in the figure below. From the 
representation of statistical data calculated with the responses, we can observe that the mean value for 
the responses is 2.41 which conveys that the average years of experience of the respondents is between 
3-9, 3 being the lower boundary of the weight 2 and 9 being the upper boundary of the weight 3. 
Therefore, we can conclude that the sample population consists of respondents with an industrial 
experience of 3-9 years on average. 

 
Q7. Throughout your career as a Project Manager, how many projects have you managed so 
far? 
 
 Respondents were given four options in the form of radio buttons to choose from. Each 
response only accepted a single option to be selected by the respondent. The options provided were of 
the ordinal scale type given in an ascending order. The options provided for the question were: 
 

• 0 - 2 
• 3 - 5 
• 6 - 8 
• 9 or above 
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 From the above bar graph, we can observe that the responses cover project experience of 
the managers from different projects. It is not feasible to conclude the average number of projects 
managed by the managers from the sample population using the bar graph itself. Therefore, the mean 
statistical data of the responses are calculated which is the average of all the responses, to draw a 
common opinion about the sample population. Each option is given a weight from 1 to 4 in the ascending 
order from 0-2 projects weighted as 1, 3-5 projects weighted as 2, and 6-8 projects weighted as 3 and 
lastly ‘9 or above’ projects weighted as 4. These weights are used to calculate the mean value of the 
responses from the sample population. The weights can be seen next to the answer choices in 
parenthesis.  
 
 Statistical Significance: The statistical data is shown in the figure below. From the 
representation of statistical data calculated with the responses, we can observe that the mean value for 
the responses is 2.49 which conveys that the average number of projects managed by the respondents is 
between 3-8, 3 being the lower boundary of the weight 2 and 8 being the upper boundary of the weight 
3. Therefore, we can conclude that the sample population consists of respondents with an average of 3-
8 number of projects that were managed so far during their industrial experience. 

 
 

Q8. What was the average size of the teams that you have managed so far? 
 
 Respondents were given four options in the form of radio buttons to choose from. Each 
response only accepted a single option to be selected by the respondent. The options provided were of 
the ordinal scale type given in an ascending order. The options provided for the question were: 
 

• 1 - 3 
• 4 - 6 
• 7 - 9  
• 10 or above 
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 From the above bar graph, we can observe that the responses cover the average team sizes 
that the managers have handled so far. It is evident that almost half of the respondents managed teams 
of the size 10 or above project members. However, it is not feasible to conclude the average team sizes 
from the sample population using the bar graph itself. Therefore, the mean statistical data of the 
responses are calculated which is the average of all the responses, to draw a common opinion about the 
sample population. Each option is given a weight from 1 to 4 in the ascending order from 1-3 members 
weighted as 1, 4-6 members weighted as 2, and 7-9 members weighted as 3 and lastly ‘10 or above’ 
members weighted as 4. These weights are used to calculate the mean value of the responses from the 
sample population. The weights can be seen next to the answer choices in parenthesis.  
 
 Statistical Significance: The statistical data is shown in the figure below. From the 
representation of statistical data calculated with the responses, we can observe that the mean value for 
the responses is 3.00 which conveys that the average team size managed by the respondents is between 
7-9, being the lower and upper boundaries of weight 3. Therefore, we can conclude that the sample 
population consists of respondents who have managed an average team size of 7-9 during their industrial 
experience. 
 
 

4.2.2 Substantive Data 
 
This section presents the main results of our survey that answer the Research Questions of our 

study. 
 
Q9. Do you think Project Management in Software Engineering is different from Project 
Management in other disciplines? 
 
 This is a close-ended question for which the respondents were given only two options to 
choose from in the form of radio buttons. Each response only accepted a single option to be selected by 
the respondent. The options provided were Yes and No. 
 

 
 

 From the above pie-chart we can clearly understand that the majority of the respondents 
from the sample population believes that Project Management as a practice is unique in the context of 
Software Engineering and not the same as in other disciplines. These results comply with the views of 
the authors in literature review and therefore help us support our reason to conduct a study on Project 
management specifically in the context of Software Engineering. The responses to this question also 
helps support our motivation for the formulation of RQ1. The uniqueness of project management in the 
context of Software Engineering shows that it is important for studying project management in SE and 
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the lack of profound literature on this subject shows the importance for future works to be conducted in 
this subject area.  
 
Q10. As a Project Manager, to what extent do you think your Competence and Character 
effects the project? (competence means your individual skill to complete a task successfully 
or efficiently) 
 
 Respondents were given five options to choose from in the form of radio buttons. These 
options were given on a weighted scale in an ascending order from 1 to 5. Each response only accepted 
a single option to be selected by the respondent. The options provided were of the ordinal scale type 
given in an ascending order. The options provided for the question were: 
 

• Very Low 
• Low 
• Medium 
• High 
• Very High 

 

 
 
 
 

 From the above responses, the fact that no respondent at all has selected ‘Very Low’ itself 
implies the fact that competencies and characteristics of project managers play a vital role in software 
projects. Also, the fact that only one respondent from the sample population selected ‘Low’ shows that 
it is a negligible percentage out of the complete sample population. Supporting the above trend, the 
number of respondents who have chosen ‘High’ is at 43.8% which accounts to 32 responses and the 
respondents who have chosen ‘Very High’ sits at 35.6% which accounts to 26 responses. The responses 
‘High’ and ‘Very High’ together constitute about 79.4% of the sample population with a total of 58 
respondents out of 73, which emphasizes our conclusion in this matter. 
 
 Statistical Significance: The statistical data is shown in the figure below. From the 
representation of statistical data calculated the mean value of the weights is significantly close to the 
median value which is 4. This suggests that we can strongly conclude that the extent to which the 
competencies and characteristics of project managers effect the project is ‘High’ (weight of 4). 
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Q11. Rank the following Competencies that a Project Manager requires for Effective Project 
Management? (most critical as 1 and least critical as 10) 
 

The respondents were given a list of 10 competencies from which they were asked to 
arrange those in a ranking order with 1 being the most important and 10 being the least out of all. 
Respondents were supposed to click on the edge of each option and drag it to the position (up or down) 
that they feel is relevant for the option when compared to the others. The options that were given for 
ranking were: 
 

• Execution  
• Strategy Development
• Team Management  
• Conflict Management  
• Ability to work under pressure  
• Achievement Drive  
• Reliability (Cost Management, Delivery on Time)  
• Technical Competence  
• Leadership  
• Critical Thinking 
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 The above figure shows the competencies in a descending order of individual scores. The 
lesser the mean value the higher the score of a competence. The figure below shows the ranking of the 
competencies given by the respondents using mean values of the total responses received. Therefore, 
the competence with the least mean value is considered the most important according to the sample 
population. Therefore, it can be observed from the above results that competencies such as Team 
management, Strategy development and Execution were considered to be of very high significance when 
compared to competencies like Technical competence and Critical thinking. Although the mean values 
rank Team management, Strategy development and Execution in 1, 2 and 3 positions respectively, by 
closer inspection we can see that there is a minimal difference between the individual mean values of 
these competencies which indicates that these 3 factors can be concluded to be the three most important 
competencies with their positions interchangeably. 
 

 
 

Q12. What Competencies have you acquired during your experience as a Project Manager 
because they made you much successful at managing your team than you previously could? 
(please select all the relevant options)
 
 The respondents were given the same list of competencies as from the above question 
from which they had to select the options that were most relevant to them using check boxes for each 
option. This question was designed to accept multiple answers from the respondents.  
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 From the above results it is clearly evident that three-fourths of the sample population 
have acquired Team management and Leadership as their competencies because it made them much 
successful at managing their teams than before. From the results from question 11 we can infer that 
Team management and Leadership are important competencies and with the results from this question 
we can observe that Project Managers initially lacked those competencies and have acquired them over 
time with experience. On the contrary, only one-third of the sample population have acquired 
Achievement drive as a competence which might suggest that it can be cultivated easily or that it has 
very less significance when it comes to managing projects. 
 
Q13. To what extent do you think Project Management is crucial for the overall success of a 
Project? 
 
 Respondents were given five options to choose from in the form of radio buttons. These 
options were given on a weighted scale in an ascending order from 1 to 5. Each response only accepted 
a single option to be selected by the respondent. The options provided were of the ordinal scale type 
given in an ascending order. The options provided for the question were: 
 

• Very Low 
• Low 
• Medium 
• High 
• Very High 
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 From the above results we can confirm with solid evidence that project management has 
a crucial role to play in the overall success of a project since about 92% of the respondents have chosen 
‘High’ and ‘Very high’ importance as their responses to the question. 
Also, to confirm the same trend it can be seen that only a single respondent has chosen ‘Low’ as their 
answer with no responses with ‘Very Low’ at all. This question is very helpful in confirming the 
importance of project management contribution to project success. 
 
Q14. Rank the following Characteristics that a Project Manager requires for 
Effective Project Management? (most critical as 1 and least critical as 10) 
 
 The respondents were given a list of 10 characteristics from which they were asked to 
arrange those in a ranking order with 1 being the most important and 10 being the least out of all. 
Respondents were supposed to click on the edge of each option and drag it to the position (up or down) 
that they feel is relevant for the option when compared to the others. The options that were given for 
ranking were: 
 

• Inspires a Shared Vision  
• Visualizing the Future  
• Rewarding People for a Job well done  
• Ability to foresee a Problem  
• Gaining Trust  
• Relationship Management  
• Decision Making  
• Emotional Intelligence (Empathy, Awareness of Emotions in 

others, etc.) 
• Ability to Delegate Tasks 
• Integrity 
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 The above figure shows the characteristics in a descending order of individual scores. 
The lesser the mean value the higher the score of a characteristic. The figure below shows the ranking 
of the characteristics given by the respondents using mean values of the total responses received. 
Therefore, the characteristic with the least mean value is considered the most important according to the 
sample population. The characteristics that were found to be significant for effective project 
management turned out to be 'Ability to foresee a problem', 'Decision Making' and 'Inspires a shared 
vision'. The mean ranking values for these characteristics stand at 4.23, 4.38 and 4.51 respectively. Since 
the mean ranking values are so close to each other it would not be appropriate to rank these 
characteristics but is instead appropriate to consider them as a set of highly significant characteristics to 
project managers which can eventually contribute hugely to the project management success. 
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Q15. What amongst the following do you think are the key factors for Successful Project 
Management? (please select all the relevant options) 
 
 The respondents were given a list of factors from which they had to select the options 
that were most relevant to them using check boxes for each option. This question was designed to accept 
multiple answers from the respondents. The options that were given are: 
 

• Project Team Motivation 
• Commitment of Project Participants 
• Communication throughout the Project 
• Risk Analysis and Management 
• Planning and Estimation (Cost, Time, 

Schedule)
• Project Status, Progress Monitoring 
• Setting Realistic Goals 
• Requirement Elicitation and meeting those Requirements 
• Project Management Methodology 
• Stakeholders and their Satisfaction 
• Scope Management 
• Effective Feedback to Project Team Members / Stakeholders 

 

 
 

 From the above results Project team motivation, Communication throughout the project 
were considered to be the key factors for successful project management by more than three-fourth of 
the sample population (81%, 75% respectively), the responses from question 12 suggests that 
management and leadership skills were not innate characteristics of the Project managers but were skills 
which they have acquired during the course of their experience working as a project manager. More than 



 

51 

half of the sample population believes that nine of the 12 factors for successful project management that 
were identified from literature are relevant important factors that influence project management success. 
On the other hand, only a less than one-third of the sample population believes that ‘Requirement 
elicitation & meeting those requirements’ and ‘Project management methodology’ are important which 
shows that majority of the population think that these two factors are not so significant when it comes 
to project management success. 
 
Q16. At the present state, do you think it is important for graduating students to have a fair 
knowledge on Project Management? 
 
 This is a close-ended question for which the respondents were given only two options to 
choose from in the form of radio buttons. Each response only accepted a single option to be selected by 
the respondent. The options provided were Yes and No which are of the scale type nominal. 
 

 
 

 From the above results, about three-fourths i.e. 75% of the sample population feel that it 
is important for graduating students to have a fair knowledge on Project Management while only one-
fourth of the sample population feel it is not so important. From the responses received for question 12 
we have inferred that Project managers have been equipped with the most important skills through 
learning by experience over time. So in consideration of both these facts, i.e. the responses from question 
12 and question 16 we can conclude that having prior knowledge and a thorough theoretical 
understanding about the project management practice to some extent will better prepare the graduating 
students to face the real world scenarios in the future roles of their professional lives. 
 
Q17. Do you think it is possible to simulate real-life project scenarios in academics while 
teaching Project Management? 
 
 This is a close-ended question for which the respondents were given only two options to 
choose from in the form of radio buttons. Each response only accepted a single option to be selected by 
the respondent. The options provided were Yes and No which are of the scale type nominal. 
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 From the above results, the respondents who felt that real-life project scenarios are not 
possible to simulate while teaching project management (22% accounting to 16 responses) are heavily 
out numbered by the respondents (78% accounting to 57 responses) who felt that real-life project 
scenarios could be simulated in academics. With this result we can safely conclude that real-life project 
scenarios to some extent can be simulated in academics while teaching PM. 

Q18. Practicum projects and Studio projects in academics help students gain experience by 
implementing Industrial Scenarios among student teams. Do you think this helps them adapt 
to the Organisational needs by applying academic knowledge in their future roles, thus 
having a positive impact on the Organisation? 
 
 This is a close-ended question for which the respondents were given only two options to 
choose from in the form of radio buttons. Each response only accepted a single option to be selected by 
the respondent. The options provided were Yes and No which are of the scale type nominal. 
 

 
 

 From the results above, we can see that around 88% of the respondents felt that students 
who have taken up practicum projects as an experience in academics will have a positive impact on the 
future organization that they would work for. The respondents who contradicted this view point were 
significantly low of about only 12% of the sample population which can almost be considered as 
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negligible. Also, the responses from question 16 go hand-in-hand complying with the results of question 
18. Considering together the results of questions 16, 17 and 18 we can conclude that a vast majority of 
the respondents feel that graduating students should have a fair knowledge on Project management and 
that this knowledge can be obtained by participating in practicum/studio projects which gives an industry 
like exposure and will better equip the students before they enter into the organization. These results 
significantly strong-arm the importance of project management education and training and also brings 
to light the fact that the need for custom tailored courses in Software Engineering to teach the practice 
of project management is significant and obvious. 
 
Q19. There is an increasing trend in accreditation activities by various Organisations trying 
to provide certifications to Project Managers. Do you think these certified Managers possess 
valuable knowledge that the uncertified Managers do not? 

This is a close-ended question for which the respondents were given only two options to 
choose from in the form of radio buttons. Each response only accepted a single option to be selected by 
the respondent. The options provided were Yes and No which are of the scale type nominal. 

 

 
 

 From the above pie chart, only 45 % of the respondents felt that Project managers who 
are certified posses’ valuable knowledge over their uncertified counterparts. But around 55% of the 
respondents felt that the contrary is true i.e. having certifications doesn’t necessarily mean they possess 
valuable knowledge over their counterparts. When we tie these results with the results of question 12 
can we say that most of the project managers have acquired important skills through experience rather 
than certifications? With this idea in mind one fact that can be clearly drawn looking at the responses is 
that learning through real-life experience is a key and can almost never be replaced by simulation or 
theoretical teachings. 
 
Q20. Are you a certified Project Manager? If Yes, what amongst the following are you 
certified with? (Select all relevant options. If none, please leave unanswered.) 
 
 The respondents were given a list of standard project manager certifications from which 
they had to select the options that were most relevant to them using check boxes for each option. This 
question was designed to accept multiple answers from the respondents. The options that were given 
are: 
 

• Project Management Professional (PMP) by Project Management Institute (PMI) 
• PRINCE2 Practitioner 
• PRINCE2 Professional 
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• Certified Scrum Master (CSM) 
• Certified Project Manager (CPM) by International Association of Project and Program 

Management (IAPPM) 
• Other (please specify) 

 

 
 

 From the above histogram, we can clearly observe that out of the total 73 respondents 
only 39 respondents i.e. 53% of the sample population were certified managers with either of the 
certifications provided in the options or with other certifications which were not specified in the options, 
whereas 34 respondents i.e. 47% of the sample population were not certified with any certifications and 
have chose to skip the question unanswered. Out of the 39 respondents who have answered the question 
77% of them are certified with Project Management Professional (PMP), followed by a 49% who were 
certified with Certified Scrum Master (CSM), and the rest were certified with PRINCE2 Practitioner at 
10% and PRINCE2 Professional and Certified Project Manager (CPM) at 8% each. Amongst the 
responses given for the others text box, Future Manager program internal to company, ILEP, Accredited 
Project Manager and Certified Payroll Professional were the responses. 
 
Q21. Does your Organisation occasionally conduct any training with an intention to extend 
your Project Management knowledge? 
 

This is a close-ended question for which the respondents were given only two options to 
choose from in the form of radio buttons. Each response only accepted a single option to be selected by 
the respondent. The options provided were Yes and No which are of the scale type nominal. 
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 From the above pie chart, we can observe that about 82% of the respondents from the 
sample population are occasionally trained by their organizations in order to improve upon their current 
knowledge in the field of Project management, whereas only a small percentage of about 18% of the 
respondents from the sample population are not receiving any kind of formal training from their 
organizations. This huge percentage difference speaks volumes about how organizations consider the 
importance of project management and the updating of project management skills in their employees. 
These results show that there is an urgent need for organizations to look up in to the reality that keeping 
their managers trained with state-of-art project management knowledge could on a significant scale 
effect the outcomes of their projects in terms of project success. 
 
Q22. Do you expect your Organisation to train you on extending your Project Management 
skills? 
 
 This is a close-ended question for which the respondents were given only two options to 
choose from in the form of radio buttons. Each response only accepted a single option to be selected by 
the respondent. The options provided were Yes and No which are of the scale type nominal. 
 

 
 

 From the above pie chart, we can observe that about 82% of the respondents from the 
sample population felt the need to be trained by their organization in order to improve their current 
knowledge in the field of project management, whereas on the other hand only a small percentage of 
about 18% of the respondents from the sample population felt that they would not require any kind of 
formal training from their organizations. By also comparing the results of question 21, we can infer that 
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both the organizations and the employees feel the need to constantly update themselves with current 
state of the art project management knowledge and skills in this rapidly evolving and ever changing 
software engineering industry. These results clearly emphasize that as employees are keen to seek new 
skills to improve themselves, organizations must take this opportunity to invest time, money and effort 
to improve the skills of their employees which in the long run would significantly effect the 
organizational outcomes to a great extent. 
 
Q23. Were you trained by your Organisation on Project Management skills or techniques 
before taking up a role as a Project Manager? 
 
 This is a close-ended question for which the respondents were given only two options to 
choose from in the form of radio buttons. Each response only accepted a single option to be selected by 
the respondent. The options provided were Yes and No which are of the scale type nominal. 
 

 
 

 From the above pie chart, we can observe that a slight majority of the population and 
almost half of the respondents from sample population were not trained before taking up managerial 
roles in their organizations. These results comply with the findings from literature which state that 
project managers are often promoted to their positions as project managers based on their technical 
competence in previous projects as non-managerial employees. This means that employees who merely 
have the experience of working in software projects to a certain efficiency are merely promoted on a 
basis of expectation that they would perform to the same efficiency even as project managers. 
 
Q24. Do you implement guidelines from any of the following Project Management 
Standards? (Select all relevant options. If none, please leave unanswered) 
 
 The respondents were given a list of Project Management Standards from which they had 
to select the options that were most relevant to them using check boxes for each option. This question 
was designed to accept multiple answers from the respondents. The options that were given are: 

• ISO 9001 by International Organization for Standardization (ISO) 
• Project Management Body of Knowledge PMBoK® Guide by Project 

Management Institute (PMI) 
• PRINCE 2 
• Guide to Governance of Project Management by Association of Project 

Management (APM) 
• ISO 21500 by International Organization for Standardization (ISO) 
• DIN Standard 69909 by Deutsches Institut für Normung (DIN) 
• Do you implement any organisational tailor made standards? If so, mention here 
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 From the above histogram, we can observe that out of the total 73 respondents 57 
respondents (79% of the sample population) implemented some or the other guidelines of project 
management standards in their practice, whereas 16 respondents (21% of the sample population) did not 
implement any guidelines at all and chose to skip the question. 
Out of the 58 respondents who have answered the question, 60% implemented 'ISO 9001 by 
International Organization for Standardization (ISO)' and about 56% of the respondents implemented 
'Project Management Body of Knowledge PMBoK® Guide by Project Management Institute (PMI)'. 
Looking at the histograms, both of these standards outnumbered the other standards among the responses 
which shows their immense popularity amongst the target population. The number of respondents 
implementing PRINCE 2 accounted to 12.28 % while the number of respondents implementing 'Guide 
to Governance of Project Management by Association of Project Management (APM)' and 'ISO 21500 
by International Organization for Standardization (ISO)' were at 8.77 % each. The number of 
respondents implementing ‘DIN Standard 69909 by Deutsches Institut für Normung (DIN)’ were at 
3.51% each. Amongst the responses gathered in the ‘Others’ text box the responses were ‘Organizations’ 
methods coupled with best practices’ and ‘Scrum Practitioner standards’. 
 
 
Q25. To what extent do the guidelines given in these Standards help in improving the Project 
Management practice in Software Projects? 
 
 Respondents were given five options to choose from in the form of radio buttons. These 
options were given on a weighted scale in an ascending order from 1 to 5. Each response only accepted 
a single option to be selected by the respondent. The options provided were of the ordinal scale type 
given in an ascending order. The options provided for the question were: 
 

• Very Low 
• Low 
• Medium
• High 
• Very High 
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 From the above histogram data, we can observe that only a mere 4% of the respondents 
felt that the guidelines given in these standards do not be of much help in improving the Project 
management practice whereas on the other hand a huge percentage of the respondents close to 96% 
observed that following the guidelines mentioned in these standards will significantly improve the 
project management practice. 43% of the total respondents have weighted medium importance to these 
standards while 52% of the respondents have given 'high' and 'very high' importance to these standards. 
 
 Statistical Significance: Looking at the mean values calculated in the figure below using 
the option weights, we can see that the mean value for these responses is 3.58 which implies that the 
sample population views these guidelines to be of medium to high significance in improving the project 
management practice. 
 

 
 
Q26. Do you think it is important for Project Managers to be taught about the current 
Standards and new Methods in Project Management to improve their Project Management 
practice? 
 
 This is a close-ended question for which the respondents were given only two 
options to choose from in the form of radio buttons. Each response only accepted a single option 
to be selected by the respondent. The options provided were Yes and No which are of the scale 
type nominal. 
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 From the above pie chart, we can observe that a significantly large number of the 
respondents of about 91% of the sample population felt that it is important for Project Managers to be 
taught about the current Standards and new Methods in Project Management to improve their Project 
Management practice, while only a mere 9% refused the idea that learning new methods will have any 
significance. Since the number of respondents who agreed are very significantly high than compared to 
those who have not we can can strongly come to a conclusion that Project managers must be taught on 
current state of the art standards to improve their project management practice. 
  
 Statistical Significance: Looking at the mean values calculated in the figure below using 
the option weights, we can see that the mean value for these responses is 1.1 whereas the median value 
is 1.0 which implies that the sample population views are very cohesive and not very different from each 
respondent and looking at the standard deviation confirms the same. 

 
 

Q27. General Feedback on subject area and on this Survey (Optional) 
 
 Respondents were given a text box in which they could enter their feedback on the survey 
along with suggestions and also share experiences on the subject area i.e. Software engineering 
management. A word cloud (the more persistent a word, the larger its size in the word cloud) was also 
generated to show which text strings were more persistent among the responses that we have gathered. 
 

 
 Some of the valuable feedback and experiences shared in this section are: 
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• I have practiced project management for more than 10+ years and one thing which I have 
realized is that end of the day it is about people. Your client, your team, your and finally your 
boss. As long as you are able to manage these people effectively, it helps you execute project 
better. This piece is generally missing in formal project management training which is more 
process oriented. 
 

• Certifications helped to gain knowledge of PM techniques and standards, whereas real-life 
experience helps to gain the necessary skills required for PM 

 
• Project management skill is something which is gained through experience and gets better with 

every day practice 
 

• Project Management is important for any company in any domain while delivering/executing 
crucial projects. This survey has covered what is important for Project Management and for the 
Project Manager to adhere and possess. 

 
• Project management is more of an art and requires more hands on than just class room training  

 
• These days in product development, project manager roles have become scrum master and going 

forward the enterprises are going to reduce the need for Project Managers and instead need 
Product Manager, Scrum master & DevOps Manager. 

 
• Effective project management always comes with experience, a training can help us understand 

about the various tools and accelerators which can be used as part of the project management. 
To train people on project management it is important to have some real time simulation 
programs designed with the help of some experienced IT project managers. 

 
• Project management skills are not only gained from Books or certifications, but also with the 

experience in working on real/live projects. 
 

• As for simulating project management knowledge transfer, gamification training is becoming 
more popular, so it's been proven it is effective. 
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5 DISCUSSION AND LIMITATIONS 
 

This section documents the discussions and ideas that were drawn by comparing the results 
of the literature review and those of the Survey that was conducted in this research. The questions 
in the survey are mapped to those research questions which they were meant to answer.
  

 
RQ1A RQ1B RQ2 RQ3A RQ3B 

Q9 Q15 Q10 Q17 Q16 
Q13  Q11 Q18 Q19 

  Q12 Q20 Q22 
  Q14 Q21 Q24 
   Q22 Q25 
   Q23 Q26 

 
RQs 1A and 1B were mainly answered using literature review rather than using the survey questionnaire. 
The results that were obtained from the literature review were then used to design the survey questions 
that addressed these RQs to understand the current status and the views of professional practitioners and 
also to validate the results from literature review. RQ1B was addressed from literature review and the 
factors derived were used as options for the questions in the survey questionnaire to know which factors 
were the most important of all. RQ2 was primarily studied from literature and the results were then used 
in designing the survey questionnaire, asking respondents to rank the characteristics and competencies 
that were extracted from the literature review. Also, they were asked to select the competencies that they 
have adapted over time with experience as they were important for the project management practice. 
Since there was very limited literature available on the subject of ‘Project Management Education’, 
RQ3A and RQ3B were primarily addressed using the survey questionnaire to understand the views of 
present-day practitioners and make conclusions on the importance and present status of project 
management education. 
 
We have compared the responses received within the same question and also compared the responses 
of one question with the responses of other questions in the survey questionnaire. By doing so, we have 
gained more comprehensive knowledge about the present trends and also patterns among the 
respondents. This we feel is useful as a deep analysis of our responses to make valid conclusions about 
our subject area and what the population feels. The following conclusions were made: 
 
Q3 vs Q5 vs Q21: 
Large scale organizations invest more in training their employees when compared to medium and small-
scale organizations. They conduct occasional training to their employees to extend their project 
management knowledge. 56 out of the total 73 respondents were from large scale organizations. Out of 
these 56 respondents there were 29 managers. 28 of them said that their organization occasionally 
conducts training with an intention to extend their project management knowledge. 
 
Q5 vs Q22: 
Project Managers do expect from their organization to train them on extending their project management 
knowledge. Out of the 41 managers who answered the survey, a majority of 33 expect their organization 
to train them on extending their project management skills. It was observed that managers from large 
scale organizations though experienced expect from their organization to train them. 

 
Q5 vs Q23: 
Organizations do not find the need to train every individual before assigning managerial roles to them. 
There is no clear pattern as to who is trained and who is not. Out of the 41 managers who answered the 
survey, 21 were trained by their organization before taking up the managerial role whereas 20 were not. 
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This clearly shows a contradiction in the views of organizations when coming to training their 
employees before assigning or promoting to managerial roles.  
 
Q5 vs Q19: 
Managers do not agree on whether certifications add value to their knowledge or not. It is contradictory 
and depends to a great extent on the views and opinions of the manager. Some think they add value 
whereas some think they don’t. Out of the 41 managers who answered the survey 24 think that 
certifications do not add value in learning project management skills whereas only 17 of them think that 
they do. Looking at this contradiction among views, it is not clear to conclude about how certifications 
help managers in the industry. 

 
Q5 vs Q6 vs Q20: 
In the present industry, certifications are not a must according to the organizations as well as the 
managers. However, when it comes to being certified it is more of a personal choice. Some are willing 
to get certified whereas some remain unmotivated to get a certification. The 41 managers among the 
respondents are categorized based on their experience in years are, 6 with 0-2 years, 11 with 3-5 years, 
11 with 6-9 years and 13 with 10 or above years of experience. Out of these experience groups we have 
observed contradicting numbers as there were almost equal number of certified and uncertified managers 
in each experience category.  

 
Q5 vs Q17 vs Q18: 
It is possible to simulate real life project-like scenarios in academics among students while teaching 
them. These kind of techniques which are used in Practicum projects and Studio projects are helpful in 
academics when it comes to students gaining some experience. This academic knowledge when applied 
helps them adapt to their future roles while working for an organization. Out of the 41 managers, 32 
managers answered 'Yes' to both questions Q17 and Q18, that they think it is possible to simulate real-
life project scenarios in academics and also that practicum projects and studio projects help students 
gain some experience and from an idea about project management. Whereas only 4 answered 'No' to 
both the questions. 
 
Upon validating the results from literature and the survey we could draw conclusions such as: 
 

1. The results from this study conclude that Project management in Software Engineering is unique 
from project management in other disciplines and that the need for more research in this subject 
area in the context of Software Engineering. 

2. The results yielded by conducting the literature review conclude that Project Management or 
Software Engineering Management plays a vital role in software projects. It is important to take 
the practice of project management and its contributions seriously and invest time and effort in 
educating employees with project management standards. 

3. It was found that professionals believe project management to be highly to very highly crucial 
for the overall success of software projects and that the most important key factors for successful 
project management were team motivation, communication and risk management.  

4. The results from the survey conclude that the majority of project managers believe that their 
competencies and character effect their projects to a great extent. It was found that ‘Ability to 
foresee a problem’, ‘Decision making’ and ‘Inspires a shared vision’ were among the top three 
characteristics and ‘Team management’, ‘Leadership’ and ‘Ability to work under pressure’ 
were among the top three competencies of an effective project manager.  

5. It was found that managers feel the need to be taught about project management standards and 
that organizations occasionally try to invest in conducting training sessions to teach project 
management standards and state of the art practices. However, it was found that there are very 
contrasting views among organizations on training project managers before promoting them to 
managerial positions as almost half of them were promoted without prior project management 
training. 

6. It was found that the ‘PMBoK’ and ‘ISO 9001’ were the most popular standards that are being 
implemented by project managers in the current industry. This shows their significance in the 
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project management practice and that more research can be conducted on project management 
courses which can be designed using these guidelines and standards.  

5.1 Validity Threats 
 
For every study, there are certain limitations and boundaries, it is very important to determine 

the threats to validity. Validity defines the accuracy and trustworthiness of the acquired results, it helps 
to identify if the results are true or not and not biased from the perspective of a researcher [16]. 
Discussing the validity threats facilitates a raise in the quality bar and provides a holistic sketch of the 
research conducted. Since we are performing both qualitative and quantitative research methods, it was 
basic to determine the quality of the work done. Majority of the studies in the context of software 
engineering with quantitative research methods deal with four basic types of validity threats: construct 
validity, internal validity, external validity and conclusion validity [35]. 
 

5.1.1 Internal Validity 
Internal validity deals with the exploring of how the case variables and entities are being 

treated and The impact of the association between them on the overall research outcome and hypotheses. 
It is concerned with the reliability/credibility of the evidence obtained i.e. to check if the obtained results 
are valid or not [35]. Threats to internal validity are sensitive by nature and occur throughout the 
research, extensive care should be taken during every stage of the process. Supervisor guidance was 
taken during this research in order to make the research more reliable. The two highly influential factors 
for internal validity are data collection and selection of participants. For data collection a literature 
review was conducted, and a survey questionnaire was used. The tool being used to design the survey 
was reviewed and tested several times by both the reviewer and the supervisor. A mock test was 
conducted by initially sending out the survey to 4 project managers through personal contact to check 
the readability and understandability of the survey questionnaire. Based on the initial feedback from the 
four project managers approached through personal contact, the survey questionnaire was revised and 
improved before being broadcasted. When answering the survey, the respondents may face a few 
difficulties like running out of time, not able to select the ranking properly etc. to eliminate this threat, 
Likert’s scale and objective questions were used majorly.  
 

5.1.2 External Validity 
 

External validity deals with regulating whether the obtained findings can be generalized 
outside the scope of our research or not, it relates the generalizability factor of the research findings. As 
our study is not limited to one single company or individual, the probability of facing such uncertainties/ 
external validity threats is less in our study. The sample selection in our study can be generalized only 
within the project managers in the software industry or individuals who have practiced or are currently 
practicing PM in the context of SE. The results obtained through this study may not be applicable to the 
entire software industry, it may differ based on the type of organization.  

 

5.1.3 Construct Validity 
 

Construct validity describes to what extent do the operational measures under study are 
actually(or) really present, what the researcher intends to do and what is being investigated according 
to the formulated research questions. The construct validity in our research study is to misinterpret the 
questions. In order to eliminate this threat, extensive care was taken while designing the survey 
questionnaire and formulating the questions that are related to the research questions. Furthermore, a 
clear review of the questions was carried out with the help of the supervisor.     
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5.1.4 Conclusion Validity 
 
Conclusion validity is concerned with the ability to draw conclusions from the relationships 

made par to the analysis of data. It deals with the probability of drawing wrong conclusions from the 
data collected. Since a systematic literature review was not done, the data extracted from literature 
review may not be reliable to prepare the survey questionnaire. This threat was mitigated by providing 
a text box where-ever necessary for reporting other responses in the survey. In some instances, 
conclusions were loosely stated such as “The uniqueness of project management in the context of 
Software Engineering shows that it is important for studying project management in SE and the lack of 
profound literature on this subject shows the importance for future works to be conducted in this subject 
area.” This conclusion is considered to be loose contextually as it is drawn based on the responses from 
Question 9 of the survey questionnaire which asked if respondents think Project management in the 
context of Software Engineering is different from project management in other disciplines whereas we 
do not know their familiarity about other disciplines or whether they worked in other disciplines before. 
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6 CONCLUSION AND FUTURE WORK 
 

6.1 Conclusions 
 
This study was conducted with a purpose to capture the current status with a snapshot of the 

situation in the present Software Engineering industry. The idea was to deeply study the importance of 
Software Engineering Management and some important ideas that are necessary for its successful 
implementation. Initially, as a strong opinion that was formed from the survey results conducted in our 
study suggest that it obviously is important to study project management specifically in the context of 
SE and that it is not as the same as in any other work discipline in the today’s world. 

 
As we speak about software engineering management, the most important character that 

comes to picture is the Project Manager who is the major stakeholder when it comes to the project 
management practice. With the survey conducted in our study, we have managed to capture the 
responses of about 41 managers who are currently working in the software industry, which makes the 
responses of the sample population important to study.  

The following are the conclusions made upon analyzing the results of this research study: 
 

1. The significance of Project management as a contributor to project success and the 
factors for successful project management were discovered from literature which 
were then evaluated using the responses from the sample population of the survey 
that was conducted. It was found to be that project management plays a crucial role 
in contributing towards project success and that even the sample population of the 
survey responses comply to those findings. This clearly states that there is a clear 
understanding about the importance of software engineering management among the 
researchers as well as practitioners. 
 

2. From the survey analysis it has been found that the project manager characteristics 
highly impact the projects. About 78% of the respondents have stated that their 
characteristics play a crucial role in their projects directly or indirectly. From the 
results we can say that there is an urgent need for organizations to review and invest 
energy, money and time in educating their managers. 
 

3. Project managers strongly shared an opinion that they learn most of the skills needed 
for management through experience rather than through merely being taught about or 
attaining certifications.  
 

4. About 93% percent of the sample population answered that project management plays 
a High to Very High significance when it comes to the overall success of a project. 
This shows the need for further research on the topic of project management and its 
contributions towards project success in the context of Software Engineering. 

 
5. From this study, we can conclude that having prior knowledge and a thorough 

theoretical understanding about the project management practice to some extent will 
better prepare the graduating students to face the real world scenarios in the future 
roles of their professional lives as three-fourths of the sample population agrees to 
this. As the majority of the respondents agree that projects can be simulated to some 
extent in academics, practicum and studio projects in the software engineering 
academic courses help in creating an understanding of how real projects happen and 
also to get a taste of project management in real practice among graduating students. 

 
6. A staggering 91% of the sample population believe that Project Management 

Standards are very important and have with experience been proven to improve their 
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project management practice. Another strong deduction that can be made is that 'ISO 
9001 by International Organization for Standardization (ISO)' and 'Project 
Management Body of Knowledge PMBoK® Guide by Project Management Institute 
(PMI)' when compared to the other standards are very popular amongst the target 
population. 

 

6.2  Future Work 
 
From the conclusions made in this study we can say that there is a need for researcher to invest 

time and effort in the area of software engineering management as we now clearly see its importance in 
software projects. There is a need to cover research gap in the area of project managers being taught on 
current standard practices and also on the characteristics and competencies of a project manager. 

 
After conducting this study, we the authors feel that there can be a significant knowledge that 

can be earned if the same study could also be conducted with Interviews trying to capture the views and 
ideas of the most experienced project managers that answered the survey questionnaire of this study. 
We also think that it would be nice to conduct a research gathering the views of graduating students on 
project management and what their understanding on project management is. Whether and to what 
extent they understand the practice and idea of project management through theoretical studies in 
academics and through practicum and studio projects. One important aspect is to look at capturing the 
views of graduating students and their expectations on what methods and techniques would better aid 
them in understanding a complex practice such as project management. 

 
One key aspects of project managers is their leadership qualities, leadership styles and their 

effects on project management, on which there is very limited literature available at the moment. 
Leadership styles are something which have been descriptively mentioned in the studies theoretically 
but to how a manger’s leadership style in real-life projects can be determined and mapped with those 
documented in literature is a big challenge to the Software engineering research group. 
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APPENDIX A 
 
The invitation written for answering our Survey was as follows: 
Dear Sir/Ma'am, 
  
Hello, I am Akhilesh Nimmakayala, currently pursuing my masters in Software Engineering at 
Blekinge Tekniska Högskola (BTH), Karlskrona, Sweden. As a part of my course I am carrying 
out a research study for my thesis with the title, "Project Management (PM) and its obscure 
significance in Software Engineering". As a part of this thesis I am conducting a Survey targeted 
at Project Managers in the Software Engineering discipline to validate some key ideas of my thesis. 
 
The Survey consists of close-ended questions which ideally takes about 10 minutes or less to 
answer. The survey respondents are left anonymous and your details kept confidential. The 
responses will solely be used for the purpose of this research and this research only. Types of 
questions include multiple choice, Yes OR No, checkboxes and rankings. 
 
We recommend that you take your time in answering the questions as your responses are highly 
valuable for us in generating our research results. 
 
Finally, I would like to thank you for sharing with us your valuable experience and knowledge 
along with your patience and effort in answering the survey. 
 
Click the following link to answer the Survey: 
 
https://www.surveymonkey.com/r/3N3Z87C 
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APPENDIX B 
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