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3. RESEARCH METHODOLOGY 

3.1. General 

This chapter describes the research methodology that was adopted. 

First it describes the knowledge management capability model and why it was 

selected. Secondly the data collection methods, development of the questionnaire 

and interviews with the project management experts are described. Thirdly the 

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

3.2. The Feedback From the Literature Survey 

3.2.1. Knowledge Definition 

During the literature review different definitions for knowledge was 

discussed. Knowledge is often spoken about in the same sentence as data and 

information, due to the fact that, as we have seen, they are closely related. But 

most authors agree that knowledge has greater depth than information or data. We 

found mainly two points; the difficulty of finding a unique definition and the 

definitions were not specific to the software development companies.  Hence we 

propose the following definition for knowledge, simply because it gives concrete 

meaning to the research objectives. 

The thoughts of software professionals, or processes in the company 

expressed in tacit or explicit form that contributes in any way to the software 

development activity is defined as knowledge. 

3.2.2.  Social-Cultural Aspects of Knowledge 

From the literature we found that there is a social-cultural dimension 

for the knowledge, especially due to the tacit knowledge. Hence the capability of 

managing knowledge will depend on the culture being practiced among the 

software professionals. The attitude of them towards the knowledge activities 

need to be considered in the research model. 
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3.3. Research Model 

The model shown in the Figure 3.1 will be used in this research to 

identify the knowledge management capability of a software development 

company. 

 

 

Figure 3.1: The Research Model 

 

The model has three main parts as described below. 

3.3.1. Four Pillars of Concepts  

Four main concepts that will directly influence the knowledge 

management capability of an organization are identified. The foundation for these 

concepts was based on the findings from literature reviews. We wish to find the 

impact from each concept towards knowledge management capability. The four 

concepts are described in the following. 
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A. The Management Focus  

 

The backbone of any organization is the management. The decisions 

taken by the management and its attitude towards each aspect of the organization 

will play a key role in any activity in the organization. Similarly, to have an 

effective knowledge management strategy in a software development company, 

we wish that the correct level of management focus is a must. Here the 

management includes the project managers and team leads who take middle level 

decisions in the software development process. If the top management has 

identified the knowledge as a key at the strategic level and if it is taken in to 

consideration during the long term decision making, that will further improve the 

management focus for effective knowledge management. The word ‘focus’ means 

the support and leadership given by managers of the organization to develop a 

knowledge based culture in the organization. Also they need to prioritize the 

knowledge management strategies aligned to their objectives. 

 

B. The Staff Perception and Attitude 

 

Here the attitude of all designated people is considered. The typical 

roles will be software engineers, designers, implementation consultants, team 

leads, tech leads, solution mangers, quality assurance (QA) engineers, client 

managers, and technical mangers and project managers. 

The cultural diversity will play a key role in this concept as 

knowledge management aspects will affect each staff member individually. For 

example a software engineer will be reluctant to share his knowledge with his 

peers to keep his autonomy in the project. He may feel comfortable when keeping 

the knowledge to himself thinking that he will have more job security and 

recognition. Such an attitude of the staff will definitely affect the knowledge 

management capability of the whole software development company.  
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C. The Impact from Internal Processes 

Each organization will have an internal process to deliver their 

products and services. It is assumed that the level of process maturity will have an 

impact towards the knowledge management capability. The software development 

companies having quality standards such as SEI-CMMI (Software Engineering 

Institute – Capability Maturity Model Integrated), ISO 9001(International 

Standards Organization), 5S, Six Sigma, Formal Work Practices may improve the 

organization’s ability to manage knowledge well. When implementing those 

processes, some part of the knowledge management implementation will already 

be addressed. For example if a company follows CMMI, it is compulsory to 

collect various measurement on the software projects. Also keeping a skill set of 

the employee base is a must. Those procedures will certainly help to have better 

knowledge management in the company. 

 

D. Knowledge Management Infrastructure 

The third concept would be the infrastructure availability in the 

organization. For example the basic facilities such as telephone, email, chat, web 

conferences will decide the level of communication between teams located both 

locally and globally. The installed knowledge management tools and systems will 

have a positive impact if they are effectively used in the internal process of the 

organization. 

This infrastructure includes all the software systems, hardware 

systems and office equipment which enable to have any kind of communication, 

information storing and retrieving, securing and making them promptly available. 

The security of the information is also a vital factor in knowledge 

management. The correct information should be shared between correct people in 

the organization. The information can have different forms of external 

representation for various stakeholders of the organization. The infrastructure will 

also refer to any of the systems that enable the information management. 
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By measuring the above four concepts, we wish to analyze the 

knowledge management capability of the software development companies. The 

operationalization of the above four concepts will be discussed in section 3.4. 

 

3.3.2. Knowledge Management Process 

After the preliminary literature review the main steps of the 

knowledge management process were found. Several models have been proposed 

by various authors. The Choo’s model has proposed six steps- evaluation, 

improvement, accumulation, generation, sharing and protection (Choo C. W. 

1998). It is an iterative process, which will continue to evolve within the 

organization.  

In this research above model is taken as basis and the factors affecting 

to the process is analyzed. The research model shown in Figure 3.1 will depend 

upon the four pillars of concepts explained previously. As various researchers 

have already defined the knowledge management process, this research will be 

mainly focused on to identify the factors affecting it in order to measure 

organization’s capability. A set of guidelines for knowledge management will be 

proposed specially targeting the software development companies. 

 

3.3.3. Corporate Memory and it’s Usage 

Final outcome of the effective knowledge management process is the 

corporate memory. It can be considered as a repository of organization’s 

knowledge, and will be used in problem solving and decision-making process. 

The ability to use that memory to solve problems will be a good indicator of the 

capability of an organization to manage its knowledge. 

 

3.3.4. Knowledge Management Capability 

After collecting the data on the above four pillars of concepts, the knowledge 

management capability index (KMC Index) is derived. KMC Index should 
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consider the minimum level needed from each concept in a company towards an 

effective knowledge strategy. In the four variable model this will create a four 

dimensional surface with a lower boundary. But before that we need to test the 

four concepts, to see the significance of each concept towards the target capability 

index.  

3.4. Operationalization of Variables 

The Table 3.1 shows the independent and dependent variables that are used 

to operationalize the four concepts discussed in section 3.3.1. 

 

Table 3.1: Independent and Dependent Variables 
 
 

 

 

 
 
 

Type Variable Notation 

Independent V
ariables 

 
Degree of management focus towards knowledge 
management 
 

 
X1 

 
Level of staff perception on knowledge management 
 

 
X2 

 
Level of impact from internal processes 
 

 
X3 

 
Degree of  availability of knowledge management 
infrastructure 
 

 
X4 

D
ependent V

ariable 

 
 
Degree of knowledge management capability 
  

 
 

Y1 
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3.4.1. Hypothesis Building 

Hypothesis 1 (H1): There is a significant relationship between the independent 

variables (X1, X2, X3, X4) to the dependent variable (degree of knowledge 

management capability) 

 

Null Hypothesis (H0): There is NO significant relationship between the 

independent variables (X1, X2, X3, X4) to the dependent variable  (degree of 

knowledge management capability) 

 

3.4.2. Deriving the Knowledge Management Capability Framework 

 

A mathematical model to define the knowledge management 

capability is presented below. The dependent variable Y1 (KMC) is assumed to 

have linear relationship with the four independent variables (X1, X2, X3, and X4) 

and expressed in the following equation. 

 

KMC = Function of (X1, X2, X3, X4) =   a0+ a1X1 + a2X2 + a3X3 + a4X4 

In which X1min, X2min, X3min, X4min are the lowest acceptable levels from 

X1, X2, X3 and X4 respectively. 

The significance (a1, a2, a3 and a4) from each X1, X2, X3, and X4 will be 

found by statistical data analysis. 

For a given company,  

X1, X2, X3, and X4 will be known from the collected data, and  

KMC Index (Un-Normalized) = Positive Square Root of SUM of  

 [X1]2 + [X2]2 + [X3]2 + [X4]2 + 

 [a0+ a1X1 + a2X2 + a3X3 + a4X4]2  

 Min KMC Index when all X1, X2, X3 and X4 are minimum 
 Max KMC Index when all X1, X2, X3 and X4 are maximum 
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KMC Index will be normalized to lie between zero and one, after finding 

the above Min KMC and Max KMC Index. 

 

3.4.3. Defining the Indicators and Measures for Variables 

 

In this section both dependent and independent variables will be 

further examined to identify the indicators that maps to the concepts discussed in 

the section 3.3. The Table 3.2 and Table 3.3 show the collected indicators. Then 

each indicator will be assigned a scale of measurement (in this case all are 5 point 

likert). Also for each indicator at least one question will be used to quantify it in 

the data collection process with the questionnaire. Questions numbers are noted 

for each indicator in the Table 3.2 and Table 3.3. 
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Table 3.2: Operationalization of Independent Variables 

Concept Variable Indicator Measure Questions 
Management focus 
towards knowledge 
management 

Degree of management focus towards 
knowledge management (X1) 

Latest knowledge Very High to 
Very Low 
(5 Point Likert) 
 
 
 

1.1.1 
Learning culture 1.1.2 
Knowledge asset 1.1.3 
Staff recognition 1.1.4 
Investment 1.1.5 
Flat structure 
 

1.1.6 

Staff perception on 
knowledge management 

Level of staff perception on knowledge 
management (X2) 

Willingness to learn Very High to 
Very Low 
(5 Point Likert) 
 
 
 
 
 

2.1.1 
Taking risk 2.1.2 
Sharing knowledge 2.1.3 
Trust others 2.1.4 
Looks for help 2.1.5 
Communication 2.1.6 
Looks for reward 2.1.7 
Satisfied with resources 
 

2.1.8 

Impact from internal 
processes 

Level of impact from internal processes 
 (X3) 

Process oriented Very High to 
Very Low 
(5 Point Likert) 
 

3.1.1 
Quality focus 3.1.2 
Clear task allocation 3.1.3 

Knowledge management 
infrastructure availability 

Degree of  availability of knowledge 
management infrastructure (X4) 

Basic communication Very High to 
Very Low 
(5 Point Likert) 
 
 

4.1.1 
KM software 4.1.2 
DM software 4.1.3 
Usage of tools 4.1.4 
Information security 4.1.5 
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Table 3.3: Operationalization of Dependent Variable 
 

Concept Variable Indicator Measure Questions 
Knowledge Management 
Capability 

Degree of knowledge management 
capability 
 

Acquisition Very High to 
Very Low 
(5 Point Likert) 
 

5.1.1 
Creation 5.1.2 
Storage 5.1.3 
Transfer 5.1.4 
Utilization 5.1.5 
Capability Very High to 

Very Low 
(4 Point Likert) 
 

5.1.6 
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3.5. Questionnaire 

3.5.1. Questionnaire Design 

The developed questionnaire consists of six sections, including one 

for each identified variable conceptualized according to the research model. The 

section breakdown is shown in the Table 3.4.  

 

Table 3.4: Section Breakdown in Questionnaire  

 

Section Collecting data on No of 
Questions 

1.1 Importance of management focus on KM 6 
1.2 Level of current management focus 8 
2.1 Importance of staff perception and attitude towards 

KM 
8 

2.2 Level of current staff perception and attitude 12 
3.1 Importance of having internal processes for KM 3 
3.2 Current level of having internal processes 5 
4.1 Importance of KM infrastructure 5 
4.2 Current level of infrastructure 4 
5.1 KM capability 6 
6.1 General Information of the respondent 3 
 

The importance of each concept will be measured by getting the 

feedback for a set of questions belonging to each indicator. It allows respondent to 

select the importance for each questioned aspect. They can select very high, high, 

moderate, low, and very low for the importance (5 point likert). This is a 

judgement by respondents based on their experience. The feedback will be used to 

find the relative significance of each variable. 

Each section (devoted to one concept) is accompanied by another set 

of questions to gather the current level of practice of the respondent’s company. 

This is added to measure the organization’s actual knowledge management 

capability aspects. Here the respondent is expected to give true facts of his 

company. He shouldn’t give subjective answers with his own experience, but fill-

in what level his company is performing according to his judgment. The derived 
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capability model will be applied to those respondent answers and find the exact 

capability index of the company. 

There is a general information section in the questionnaire to collect 

respondent’s details. It is placed at last because it can be sensitive to the 

respondent and normally sensitive questions are placed at the end of the 

questionnaire. Questionnaire is attached in Appendix-A. 

Questionnaire was distributed in the form of soft copies via email. 

Instructions to fill questionnaire is attached with e-mail (Appendix-E). After a 

respondent finished answering, he must send it back by email. E-mail is the most 

convenient and efficient communication medium to deal with IT people because 

they normally spend a full working day in front of a computer.  

The initial plan for publishing the questionnaire on the web didn’t 

succeed due to time constraints. But that would have been a good solution, 

especially because filling an on-line form is easier and less time consuming than 

filling it in an email attachment as above approach. 

 

3.5.2. Guidelines Adopted When Writing the Questionnaire 

Based on the literature review, writing a questionnaire is an art. The presentation 

of the questions, their meaning, and clarity will improve the number of 

respondents and result in accurate feedback. The following guidelines were 

adopted when writing the questionnaire.  

 

A. Avoiding misplaced questions 

Questions placed out of order or out of context should be avoided. In general, a 

funnel approach is advised. Broad and general questions at the beginning of the 

questionnaire are recommended. The management focus section was added as the 

first section, because the most of the respondents will have something to say about 

the management. Then more specific questions were added. The sensitive 

questions were added at the end of the questionnaire.  
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B. Avoiding the use of confusing or unfamiliar words 

Even though the target audience is highly educated people, the key terms used in 

the questionnaire were explained for user convenience. Then more accurate 

feedback was expected. 

 

C. Forcing answers 

Respondents may not want, or may not be able to provide the information 

requested. Privacy is an important issue to most people. Only the company name, 

designation and the number of employees in the company were asked. 

 

3.6. Interviews 

Next step of the research methodology, before sending out the 

questionnaire was to interview project management experts and validate the 

identified conceptual model. It is more appropriate to find out any other aspect 

that needs to be taken into account when analyzing the knowledge management 

capability. Their advice and comments are included because they are experts in 

this research domain (i.e. Sri Lankan software industry). Their opinion is very 

helpful, especially because most of the literature discusses cases and experiences 

outside Sri Lanka. 

The initial questionnaire was fine tuned according to the input 

received from experts and was first distributed as a pilot survey. The feedback 

given by the participants in the pilot survey is important for further adjusting the 

questions to remove ambiguities. Also the average time it takes to fill the 

questionnaire was recorded to make sure that filling the questionnaire is not a time 

consuming tedious exercise for software professionals. 
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4. DATA COLLECTION AND ANALYSIS  

4.1. General 

This chapter describes how the sample was selected for the research 

and how data was collected. Then it discusses the steps of data summarization and 

how the data was quantified by giving weightings. The techniques used for 

statistical analysis is discussed later. Finally a discussion is presented on data 

analysis and the most significant factors that affect knowledge management 

capability will be selected. 

4.2. Sampling 

Sampling is the heart of data collection hence it should be done in 

unbiased manner. Software companies can vary from very small companies doing 

relatively simple solutions such as web site creation or graphic designing to 

companies who do large scale software development and have multiple blue-chip 

clients around the world. 

The primary source for a list of companies operating in Sri Lanka in 

the software development business was the web. Namely two sites - Software 

Vendors Associations (SVA) and Sri Lanka Association for the Software Industry 

(SLASI). They have listed many of the companies and their contact details. The 

SLASI list had categorized the companies based on their servicing industry (such 

as apparel, finance banking, communication, education), technology 

specialization (such as Microsoft, J2EE, J2ME, Oracle, Graphics Design) and 

offered services and products (such as payrolls, reservation systems, real time 

systems, wireless and mobile solutions). Also some companies were found not 

listed on the sites as well. 

As it is needed to have un-biased results on data, several types of 

companies have to be included in the data collection. The best way for this 

scenario is to go for stratified sampling, in which the population is divided in to 

sub categories and then taking random samples from each category. 

 Then the question was that what should be the basis of categorization. 

It was decided to use the ‘number of software professionals working in the 


