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CHAPTER 3: METHODOLOGY 

 

This chapter describes the research methodology that was used by the researcher to 

investigate the research objectives. First it describes the risk identification model and 

why it was selected. And then research framework, hypotheses formed, population of 

the study and the sample derivation are discussed. Subsequently the development of 

the questionnaire and interview of project management experts are described. Thirdly 

the pilot survey and the conduct of the main survey are discussed. 

3.1 Theoretical Background and Conceptual Framework of the Study 

3.1.1 Awareness Studies in General 

“Knowing something; knowing that something exists and is important; being 

interested in something” is the definition for awareness, given by the Oxford 

dictionary.  

Awareness studies are conducted in many areas. Technology, medicine, social science 

and education are some areas where researchers have done extensive awareness 

studies and published their findings to the entire community.  

„Awareness and use of electronic information resources at the health sciences center 

of Kuwait University‟ done by Rehman and Ramzy (2004) is an exploratory research. 

A questionnaire-based survey of health professionals affiliated to the three teaching 

faculties of Kuwait University was conducted to find out the nature and extent of the 

use and the reasons of low use of these resources.  

Another study which was constructed to measure the awareness of management 

practices, that is „The awareness and practice of value management‟ by South African 

consulting engineers (Bowen et al. 2009).  A web-based, online questionnaire survey 

was utilized for data capturing. Researcher believes that the method used to data 

collection facilitated easy and inexpensive coverage among the sample. Data were 

collected from professionals of civil, mechanical and electrical engineering in private 

and public sector. 

Another good example for the awareness study of health sector is the awareness 

survey of „Greek employee awareness of carcinogenic exposure‟ (Chatzis et al. 2004). 

This was part of a previous case control study. Population consists of two control 
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groups. The first control group consisted of 230 visitors to the hospital who were 

controls representing the general population. The second control group consisted of 

264 patients, half of which were hospitalized for fractures, whereas the other half was 

hospitalized for minor eye injuries.  Both cases and controls were interviewed at the 

hospital by trained interviewers, using an extensive close-ended interview 

questionnaire. 

By considering all these studies, it can be seen that an awareness study has a few 

similar qualities, regardless of which discipline it is conducted in. They are, 

- Once the study population is identified a sample needs to be selected either 

randomly or selectively making sure that there is no bias introduced. 

- A survey based approach is used to collect data. 

- The research instrument used is, in most cases, a research questionnaire and 

structured interviews which has been pre-designed and tested. 

- Data collection is done over a period of time by selected sample. 

- Results from the data are obtained by applying the appropriate statistical 

techniques. 

- Final results are inferred from this analysis. 

The researcher came to a conclusion that the approach selected for this study is 

applicable by considering all awareness studies. 

3.1.2 Awareness Studies in ICT Usage in an Industrial Setting 

The International Benchmarking Study, carried out in 2004 is one, of a series that has 

reported findings from a survey on business use of Information and Communication 

Technology (ICT), undertaken each year in UK. This study is used to measure the 

basic aspects of technology adoption, and how ICT is being effectively deployed. One 

main part of the study is to measure the receptiveness of business staff to ICT.  

„Awareness and people‟ have been measured together, where the „ICT understanding‟, 

the „attitudes of the workforce‟ and the „skills of the workforce‟ have been measured. 

According to the definitions stated in the study, this awareness depends on business 

with positive attitudes towards ICT which are those businesses that see online 

technology as a driver and which adopt accordingly to reap the benefits, a 

management that monitors and plans for ICT usage within the business and of course 
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the workforce‟s skills and whether they meet the organization‟s needs, ICT training 

and business skills or knowhow.  

The study done on „Analysis of ecommerce awareness in manufacturing organizations 

in Sri Lanka‟ is yet another similar study done in the local context. Here again the 

methodology followed is similar to all the awareness studies stated above.  

3.1.3 Identify Major Risks Involved in the Software Projects, Handled by the Sri 

Lankan Software Industry 

Identifying risks is the process of gaining an understanding of what potential 

unsatisfactory outcomes are associated with the software projects which are handled 

by Sri Lankan software industry. This research uses literature review to identify risks 

and then checklists and interviews are used to discover further risks. Appropriate risk 

identification model is the key to identify as many risks as possible because project 

risks can be thoroughly analyzed if risk identification model covers a larger span.  

This requires an intimate knowledge of the Sri Lankan software industry, the market 

in which it operates the legal, social, political and cultural environment in which 

organization exists, as well as the development of a sound understanding of its 

strategic and operational objectives. It includes factors critical to its success and the 

threats and opportunities related to the achievement of these objectives.  Risk 

identification should be approached in a methodical way by identifying best model 

which ensures all significant activities within the project that have been identified and 

all the risks flowing from these activities defined.  All associated volatility related to 

these activities should be identified and categorized (Institute of Risk Management 

2002). 

 

First objective was to form a Risk Identification Model (RIM) which is the key to this 

research methodology. RIM should cover all the possible risks in software projects. It 

should provide all the sub categories of the risks. If RIM does not cover an adequate 

span, many unrelated risks can be missed from that model. Those identified risks will 

be entered into the questionnaire. All respondents of the questionnaire can identify 

more risks which fit into the model. Third objective is to capture list of responses or 

measures the identified risks. Responses for even one risk can be varied according to 
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the project manager and the situation. Therefore all the related responses are listed for 

each identified risk. 

3.1.4 Literature of Risk Identification Model  

The boundaries of the identified risks are the theoretical model which is used to 

prepare risk identification model. As the first step, nine core project management 

areas defined by Project Management Institute (2004) are considered. Then the model 

defined by the Institute of Risk Management (IRM). It mainly focuses on the risks in 

organizational context. It categorizes risks according to the financial, operational, 

knowledge management and compliance.  

Schedule based risk identification is a very effective method. Preparation of a large 

version of the schedule is the first step to discover project risks using the schedule. 

Risk identification process based on a Work Breakdown Structure (WBS) can be very 

effective as well. Company's product development process can be used to identify 

relevant risks. Risk categorization according to the product development process is a 

very successful method to identify internal risks in project level. But it can be 

inefficient to capture external risks affecting the project. External environmental risks 

are also considered because it affects the project directly. Risk breakdown structure 

(RBS) is a structured method to categorize and identify risks. 

After considering the above mentioned models; it is evident that the following points 

can be highlighted and considered when defining risk identification model. 

- All the general product development phases should be considered and it should 

be interdependent of the product development process. 

- All the risks related in project level and organizational level should be added 

to the account. 

- External or environment risks should also be considered. 

3.1.5 The Software Development Risk Taxonomy 

The study of „Taxonomy based risk identification‟ by Carr et al. (1993), introduce the 

method for facilitating the systematic and repeatable identification of risks associated 

with the development of software projects. The taxonomy provides a framework for 

organizing and studying the software development issues.  It also serves as the source 
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of extracting and organizing the most of the technical and non technical software 

development risks. Taxonomy based risk identification model is depict in Figure 3.1 

The software taxonomy is organized in three major classes and further divided in to 

sub classes;  

1. Product Engineering – The technical aspect of work to be accomplished. 

a. Requirements: The definition of what the software product is to do, 

the needs it must meet, how it is to behave and how it will be used. 

This element also addresses the feasibility of developing the product 

and the scale of the effort. 

b. Design: The translation of requirements into an effective design within 

the project and operational constraints. 

c. Code and Unit Test: The translation of software designs into code that 

satisfies the requirements allocated to individual units. 

d. Integration and Test: The integration of units into a working system 

and the validation that the software product performs as required. 

e. Engineering Specialties: Product requirements or development 

activities that may need specialized expertise such as safety, security 

and reliability. 

2. Development Environment – The method, procedures and tools used to 

produce the product. 

a. Development Process: The definition, planning, documentation, 

suitability, enforcement and communication of the methods and 

procedures used to develop the product. 

b. Development System:  The tools and supporting equipment used in 

product development, such as computer-aided software engineering 

(CASE) tools, simulators, compilers and host computer systems. 

c. Management Process: The planning, monitoring and controlling of 

budgets and schedules; controlling factors involved in defining, 

implementing and testing the product; the project manager‟s experience 

in software development, management and the product domain; and the 
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manager‟s expertise in dealing with external organizations including 

customers, senior management, matrix management and other 

contractors. 

d. Management Methods: The methods, tools and supporting equipment 

that will be used to manage and control the product development such 

as monitoring tools, personnel management, quality assurance and 

configuration management. 

e. Work Environment:  The general environment within which the work 

will be performed, including the attitudes of people and the levels of 

cooperation, communication and morale. 

3. Program Interface – The contractual, organizational and operational factors 

within which the software is developed but which are generally out of the local 

management. 

a. Resources: The external constraints imposed on schedule, staff, budget 

or facilities. 

b. Contract: The terms and conditions of the project contract. 

c. Program Interfaces: The external interfaces to customers, other 

contractors, corporate management and vendors. 



36 

 

Resource

Contract

Program Interface

Development Process

Development System

Management Process

Management Methods

Work Environamnt

Requirement

Design

Code and Unit Testing

Integration Testing

Engineering Specialaties

Project Risk

Program 

Environment

Development 

Environment

Product 

Engineering

 

 

Figure 3.1: Taxonomy based risk identification (Carr et al. 1993) 

 

The study done by Hillson (2003) „Using Risk Breakdown Structure in project 

management‟ is another study which uses this framework. And another local study 

which uses similar framework for risk identification is the study about the „Prompt 

List for risk management in Sri Lankan software industry‟ done by Perera and 

Samarawikrama (2005).  
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3.2 Research Approach 

The study was done in two phases in order to achieve the objectives. A survey was 

done on a sample of employees in software industry, using a questionnaire. In order to 

fulfill the first, second and third objectives which were to measure the awareness 

levels of software project risk management in Sri Lankan software industry and the 

relationship of other factors. The results were statistically analyzed. Accessing the 

level of awareness and factors affecting the awareness are measured by the descriptive 

statistics and by hypotheses testing. 

3.2.1 Conceptual Framework 

The researcher‟s proposed model to proceed with the study is depicted in Figure 3.2, 

which is mainly based on „Taxonomy based risk identification‟ by Carr et al. (1993). 

Finding the level of awareness can also be fulfilled by using the same model with  few 

modifications.  

Effects from the external factors of the project are not fully covered in this model. 

This model has the resource, contractors and program interface. It is revealed by the 

literature review that the external factors are the cultural and economic factors, other 

than the given factors in the above model.  
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Figure 3.2: Conceptual Model for Risk Identification 

 

According to Ropponen and Lyytinen (2000), three factors were introduced which 

influence the management of risk component. Those are „organizational 

characteristics‟, „technology characteristics‟ and „individual characteristics‟. The 

analysis result suggests that the software risk management is affected by the 

„organizational‟ and „individual‟ characteristics. But the research finds that the 

„technology characteristics‟ do not affect usage and performance risks. Researcher 

tries to find the relationship between above component and awareness of software 

project risk management in Sri Lankan software industry. 

The main contributing factors which are considered to affect the awareness remain 

almost the same as organizational characteristics and the technological aspects and 

individual characteristics of the employee. Figure 3.3 illustrate the conceptual frame 

work of the study. 
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Figure 3.3: Conceptual framework between Awareness and factors affecting Awareness 

 

Awareness of software project risk management is the dependent variable of this 

study. This has three main dimensions: risk in product engineering, risk in 

development environment and risk in program environment. Considering all these 

dimensions the awareness measure is an overall measure.  

Independent factors are identified as organizational characteristics, technological 

aspects and individual characteristics of the employee. Each of the independent factors 

is measured separately in order to find the contribution towards overall awareness. 

3.2.2 Research Hypotheses 

Research hypotheses was formed to statistically verify the first two objectives. 

First objective to assess the level of awareness of the software project risk 

management in Sri Lankan software industry was verified using the following 

hypotheses. 

H10: Experience has no impact on awareness of software project risk management 

in Sri Lankan software industry. 
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H11: Experience has an impact on awareness of software project risk management 

in Sri Lankan software industry. 

 

H20: Age has no impact on awareness of software project risk management in Sri 

Lankan software industry. 

H21: Age has an impact on Awareness of Software project risk management in Sri 

Lankan software industry. 

 

H30: Gender has no impact on awareness of software project risk management in 

Sri Lankan software industry. 

H31: Gender has an impact on awareness of software project risk management in 

Sri Lankan software industry. 

 

H40: Men will have equal or less awareness on software project risks than women 

in Sri Lankan software industry. 

H41: Men will have more awareness on software project risks than women in Sri 

Lankan software industry. 

In order to achieve the second objective of what affects the awareness of software 

project risk management, the following hypotheses are formulated. 

H50: Organizational characteristics do not have an effect on the awareness of 

software project risk management in Sri Lankan software industry 

H51: Organizational characteristics have an effect on the awareness of software 

project risk management in Sri Lankan software industry. 

H60: Technological aspects do not have an effect on the awareness of software 

project risk management in Sri Lankan software industry. 

H61: Technological aspects have an effect on the awareness of software project 

risk management in Sri Lankan software industry. 

H70: Individual characteristics of the employee do not have an effect on the 

awareness of software project risk management in Sri Lankan software industry 
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H71: Individual characteristics of the employee have an effect on the awareness of 

software project risk management in Sri Lankan software industry. 

3.3 Research Design 

This study uses cross-sectional exploratory approach which is done in one moment in 

time to find out the unknown, where the main objective is to measure the awareness 

level of software project risk management in the Sri Lankan software industry 

(Sekaran 2008). 

3.3.1 Research Instruments  

The instruments used for the study are interviews questionnaires and checklist 

analysis. Check list analysis is done to find out the risks in the software industry. 

Interviews were conducted to gain the information;  

- Regarding the identification of risks in software industry. 

- Regarding the independent variables that affect the dependent variable in order 

to build the questionnaire. 

- Obtain input for recommendations to improve software project risk 

management in Sri Lankan software industry. 

- Identify most significant risks in Sri Lankan software industry.  

 

There are a total of 23 main questions for each of which an answer is selected. There 

is one open-ended question which is included to obtain feedback on the most 

significant risks in Sri Lankan software industry and the currently available strategies 

to those risks. So the questionnaire can be categorized as a closed questionnaire except 

for the non-mandatory open-ended question.  

Operationalization of the variable study is depicted in Table 3.1. 

Concept Variable Indicators Scale Measu

res 

Question No. 

Demographic 

Factors  

Age group Age of the 

respond 

 Ratio 

Scale 

1 

Gender Gender of the 

respond 

 Nomin

al scale 

2 

Educational 

qualification 

Educational 

Qualification

s of the 

respond 

 Ratio 

Scale 

3 

Sector Sector the 

organization 

 Nomin

al scale 

4 
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belongs to 

Working experience 

(In months) 

No of 

experience 

with the 

current 

company 

 Ratio 

Scale 

5 

Job title Job title of 

the respond 

  6 

Product 

Engineering risk 

Requirement  Likert 

 

 

5 point 

scale 

 

7.1, 7.2,7.3, 

7.4,7.5,7.6,7.7

,7.8 

Design  Likert 

 

5 point 

scale 

 

8.1, 8.2, 8.3, 

8.5 

Coding and unit 

testing 

 Likert 

 

5 point 

scale 

 

9.1, 

9.2,9.3,9.4,9.5

, 

9.6 

Integration and 

testing 

 Likert 

 

5 point 

scale 

 

10.1, 10.2, 

10.3, 10.4 

Deployment and 

maintenance 

 Likert 

 

5 point 

scale 

 

11.1, 11.2, 

11.3 

Development 

Environment 

risks 

Development 

process 

 Likert 

 

5 point 

scale 

 

12.1,12.2,12.3

,12.4, 

12.5 

Development system  Likert 

 

5 point 

scale 

 

13.1, 13.2, 

13.3, 13.4, 

13.5 

Management process  Likert 

 

5 point 

scale 

 

14.1, 14.2, 

14.3, 14.4, 

14.5 

Work environment  Likert 

 

5 point 

scale  

15.1, 15.2, 

15.3, 15.4 

External 

Environment 

risks 

Resource  Likert 

 

5 point 

scale 

 

16.1, 16.2, 

16.3, 16.4, 

16.5, 16.7 

Culture  Likert 

 

5 point 

scale 

 

17.1, 17.2, 

17.3, 17.4, 

17.5 

Economic  Likert 

 

5 point 

scale 

 

18.1, 18.2, 

18.3, 18.4 

Program interfaces  Likert 

 

5 point 19.1, 19.2 
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scale 

Contract  Likert 

 

5 point 

scale 

20.1, 20.2, 

20.3, 20.4 

Factors 

effecting to 

Software project 

risk 

management 

Organizational 

characteristics 

 Likert 

 

5 point 

scale 

21.1, 21.2, 

21.3, 21.4, 

21.5,21.6,21.7 

Technological 

aspects 

 Likert 

 

5 point 

scale 

22.1, 22.2, 

22.3 

Individual 

characteristics 

 Likert 

 

5 point 

scale 

23.1, 23.2 

Table 3.1: Operationalization of variables used in the study 

 

3.4 Sample Design 

3.4.1 The Population 

According to the software life cycle basic phases or stages of the software project are 

listed below; 

- Requirement analysis 

- Design 

- Coding and unit testing 

- Integration (implementation) and testing 

- Maintenance 

All the software development methodologies contain above basic stages. Another 

problem which arises in population is some companies are involved only in some 

parts of the project or some stages of the project. As an example company can be 

involved only in quality assurance or testing stage. This research focuses only the 

software companies which handle the whole project alone without the involvement of 

any other company in various stages.  

Population contains only the people who manage the projects of the software 

companies in Sri Lanka which handle the project as a whole, without giving sub 

contracts to a third party. 
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3.4.2 Sample Design 

Sampling is the most important part of every research. It is a subset of the population, 

which should be unbiased.  

 Sampling frame consist of the following stakeholders, considering the people who 

manage the projects; 

- Senior Managers 

- Manager 

- Assistant Manager 

- Project Manager 

- Team Lead 

- Tech Lead 

 It is obvious that the awareness of risk should not depend on the size of the 

organization. Therefore, to obtain an overall perspective, it is advisable to select the 

sample in a way that it represents the whole population. When there are identifiable 

subgroups in the population, stratified random sampling is preferred. 

Stratified random sampling was selected as the sampling methods to represent the 

respective sample from the population.  Stratify the population according to their job 

category (Sekaran 2008). The elements of each subpopulation are selected using the 

simple random sampling technique. Stratified sampling is selected to increase 

precision and obtain an overall idea of have equal opportunity for each subpopulation. 

Questionnaire was distributed to randomly chosen 20 members of each subpopulation 

with the expectation of receiving at least 12 feedback forms from each subpopulation.  

3.5 Data Collection 

3.5.1 Questionnaire 

Questionnaire consists of the set of identified risks which are categorized according to 

the areas of the risk identification model. It allowed the respondents to select 

appropriate answers according to their experience. A pilot survey was conducted to 

verify and validate the survey questionnaire.  This was a password protected word 

document.  
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Questionnaire consists of five main areas. First section is the background information 

section to collect respondent‟s details and finally a non mandatory open ended 

question to collect the information of most signification risk and strategies used to 

overcome them. 

3.5.2 Interviews 

Next step of the research is to interview project management experts to verify the pilot 

survey and validate the risk identification model. Their advice and comments are more 

valuable for two reasons. Firstly, they are experts in this research domain (i.e. Sri 

Lanka) and most of the literature available is based on international context. Secondly, 

their experience is more valid and valuable than the published data available 

internationally. Questionnaire is fine tuned according to the input given by the 

participants in the pilot survey. 

3.5.3 Survey and Feedback 

Data collection was mainly done by the online survey questionnaire. A hard copied 

version was distributed and responses were collected. Modified survey questionnaire 

was sent to selected sample.  

3.6 Data Analysis 

Three main types of data analysis techniques were perform for this study. Reliability 

and validity check were done mainly on pilot data and later checked for real data set. 

Then the descriptive analysis was carried out to get a feel of data, achieve basic 

measurement of data set and finalize some research objectives. Statistical analysis was 

carried out in order to test the hypotheses. 

 


