
CHAPTER 3 : RESEARCH METHODOLOGY 

This chapter focuses on the methodology used by the researcher to investigate the 

research problem to arrive at the results. The chapter also contains the research 

process used, research framework, how dimensions were derived from the research 

framework, the hypotheses formed, the population of the study and how the sample 

was chosen out of the population. 

3.1 Research Process 

The Figure 3.1 below shows the research process which was used in this study. 

Figure 3:1 Research Process 

40 



3.2 Research Framework 

The section 3.2 describes the research framework used in this study. 

3.2.1 Relationship of Variables 

As the literature survey details out, Agile software development process and 

employee motivation is related. As an example it supports collaborative development 

helping the teams to build a harmonious relationship amongst team members. Also as 

highlighted in the literature survey, Daily Scrum meetings and Sprint Planning 

meetings support empowerment and autonomy of the employees. But on the other 

hand if Agile practices are applied to rigid people who do not like to corporate and if 

people have to stress themselves out in order to achieve the committed tasks, same 

Agile practices could act as a demotivational force on the employees. 

Also the significance of the relationship between the Agile software development 

process and employee motivation could vary due to various other factors as well. 

Those other factors which affect the relationship between Agile process and 

motivational levels of the employees are considered as moderating variables in this 

research study. Based on previous literature and background study done, individual 

personality of the employees and organization culture are considered as moderating 

variables of this study. 

3.2.2 Conceptual Framework 

The model that the researcher used for this study is described in Figure 3.2. The 

model is derived from past literature. Researcher believes that a lot of other factors 

could affect employee motivation, but for this study only the factors stated below are 

considered. 
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Independent variables 

Common Software Engineering 
Best Practices Applicable to 
Agile 

Scrum Based Project 
Management Practices 

Software Product Delivery 
Management Practices 

Mo derating variables 

Organization Culture 

Individual Personality 

Figure 3:2 Conceptual Framework 

3.3 Dimensions of Variables 

This section describes the dimensions derived for each research variable. 

3.3.1 Dimensions of Agile Software Development Methodology 

Based on the extensive background study which was carried out, Agile software 

development methodology was sub categorized in to the following four categories. 

• Software Development Process 

• Software Project Management Process 

• Software Product Delivery Management Process 

• People Management Practices 

Dependent variables 

Employee Motivation 
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Out of the above categories, first three categories cover all phases/aspects of the 

software development life cycle from project initiation phase to the completion 

phase. 

In software development phase, software engineers perform a lot of activities in a 

predetermined order. Based on previous literature and the results of State of Agile 

Development Survey (2010) the common software engineering best practices were 

identified and those best practices were considered under software development 

process, for this study. 

Since the study was specifically focused on Agile Scrum method, the Scrum-based 

Project Management Practices were considered under the Project Management 

aspect. 

The activities which are related to product maintenance and delivery were considered 

under Product Delivery Management Practices. 

Agile practices directly related to people management concepts were considered 

under People Management Practices since Agile process emphasis a lot on human 

factor unlike any other software development processes. 

Following dimensions listed in Table 3.1- 3.4 were derived from previous literature 

for each of the above sub-categories which come under Agile software development. 

Table 3.1 Dimensions of Common Software Engineering Best Practices Applicable 
to Agile 

Variable Dimensions References 

Common 
Software 
Engineering 
Best Practices 
Applicable to 
Agile 

Maintaining coding standards 1,12 Common 
Software 
Engineering 
Best Practices 
Applicable to 
Agile 

Continuous Integration 2,3,18 

Common 
Software 
Engineering 
Best Practices 
Applicable to 
Agile 

Use of automated builds / test cases 2,4 

Common 
Software 
Engineering 
Best Practices 
Applicable to 
Agile 

Test Driven Development 2,3,5,6, 18 

Common 
Software 
Engineering 
Best Practices 
Applicable to 
Agile Early involvement in the delivery cycle 4,7, 15, 18 
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Table 3.2 Dimensions of Agile Scrum-based Project Management Practices 

Variable Dimensions References 
Software Scrum-

based Project 

Management 

Process 

Retrospectives 8,9,10, 18 Software Scrum-

based Project 

Management 

Process 

Iteration/Release planning 11, 18, 13 

Software Scrum-

based Project 

Management 

Process 

Daily Scrum meetings 12,9,11, 18 

Software Scrum-

based Project 

Management 

Process Use of burn-down Charts 19,42,43 

Software Scrum-

based Project 

Management 

Process 
Shorter Iterations 3 ,14, 18 

Table 3.3 Dimensions of Software Product Delivery Management 

Variable Dimensions References 
Product Delivery 

Management 

Continuous/Frequent delivery 10,14, 18 Product Delivery 

Management Accommodating changing requirements 16, 18 

Table 3.4 Dimensions of People Management Practices 

Variable Dimensions References 
People 

Management 

Self organizing teams 17,18 People 

Management Collaboration 19,13,20,7,15 

People 

Management 

Open work space 18,20,15 

3.3.2 Dimensions of Employee Motivation 

The following dimensions depicted in table 3.5 which measure motivation in 

software professionals were considered for this study. 
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Table 3.5 Dimensions of Employee Motivation 

Variable Dimensions References 

Motivation Variety of work 7,21,22 

Empowerment /responsibility 21,22,23 

Sense of belonging/ supportive 21,22,14,24,15 

Work life balance 21,22 

Employee participation 21,22,24 

Feedback 7,21,22 

Recognition 21,22,23,14,24 

Equity 21,22 

Trust/ Respect 21,22 

Technically challenging work 21,22,24 

Identify with the task 7,21,22 

Autonomy 7,21,22,15 

Task significance 21,22,24 

3.3.3 Dimensions of Moderating Variables 

As discussed in the literature survey, individual personality and organization's 

culture were taken as moderating variables which could affect the relationship 

between Agile software development methodology and motivation. 

Given below in Table 3.6 are the dimensions which were considered for each 

moderating variable. 

Table 3.6 Dimensions of Moderating Variables 

Variable Dimensions References 

Organization 

culture 

Bureaucratic 12,25,26,27 Organization 

culture Supportive 12,25,26 

Organization 

culture 

Innovative 12,25,26,28 

Personality Conscientiousness 29,30,31 Personality 

Extraversion 29,30,31 

Personality 

Neuroticism 29,30,31 
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3.4 Research Hypothesis 

Based on the research objectives following Hypotheses were derived. 

Objective 1 : 

To identify the impact of Common Software Engineering Best Practices Applicable to 

Agile on employee motivation. 

Hl0 : There is no strong positive correlation between Common Software 

Engineering Best Practices Applicable to Agile and employee motivation. 

HIj : There is a strong positive correlation between Common Software 

Engineering Best Practices Applicable to Agile and employee motivation. 

Objective 2 : 

To identify the impact of Agile Scrum-based Project Management Practices on 

employee motivation. 

H20 : There is no strong positive correlation between Agile Scrum-based Project 

Management Practices and employee motivation. 

H2i : There is a strong positive correlation between Agile Scrum-based Project 

Management Practices and employee motivation. 

Objective 3 : 

To identify the impact of Agile Product Delivery Management Practices on 

employee motivation. 

H3o : There is no strong positive correlation between Agile Product Delivery 

Management Practices and employee motivation. 

H31 : There is a strong positive correlation between Agile Product Delivery 

Management Practices and employee motivation. 
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Objective 4 : 

To identify the impact of Agile practices directly related to people on employee 

motivation. 

H40 : There is no strong positive correlation between Agile practices related to 

human aspects and employee motivation. 

H4/: There is no strong positive correlation between Agile practices related to 

human aspects and employee motivation. 

Where, Hxo is Null hypothesis and Hxi is Alternate hypothesis, (x = 1 to 4) 

In mathematical terms: 

Hx0:px = 0 

H x i : P x ^ 0 

Where, px is the correlation factor between each independent variable and software 

engineer motivation. 

3.5 Research Design 

The research involved a cross sectional study where the author analyzed a set of 

variables related to Agile software development process and their impact on the 

study subject's consisting of software engineers motivation. 

As stated in section 1.6, out of the various Agile methods followed in organizations, 

Agile Scrum method was chosen as the selected Agile practice for this research. 

3.5.1 Research Instruments 

The questionnaires and interviews were used as the instruments for this study. 

Questionnaire contained 91 questions and 83 questions were used for inferential 

analysis while 14 questions were used to capture demographic variables such as 

experience, team size, project role etc. All the questions used in inferential analysis 

had 5 point Likert Scale. 
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Interviews were done in order to have further discussions regarding the problem 

statement. They were conducted as discussions and were time bound up to 20 

minutes maximum. 

3.6 Operationalizing the Variables 

Table 3.7 - 3.9 represent the dimensions and questions pertaining to the factors 

derived from the literature survey. 5 point Likert Scale is used in all these questions. 

[The questionnaire is enclosed in Appendix A.] 

Table 3.7 Relationship of the Questionnaire with the Conceptual Framework 
(Independent Variables) 

Factors Dimension Question 

Common Software 

Engineering Best 

Practices Applicable to 

Agile 

Maintaining coding standards A_1 , A_2 Common Software 

Engineering Best 

Practices Applicable to 

Agile 

Continuous integration A_3 , A_4 

Common Software 

Engineering Best 

Practices Applicable to 

Agile 

Use of automated builds / test cases A_5 , A_6 , A_7 

Common Software 

Engineering Best 

Practices Applicable to 

Agile Test Driven Development A_8 , A_9 , A_10 

Common Software 

Engineering Best 

Practices Applicable to 

Agile 

Early involvement in the delivery 

cycle 

A_11 , A_12 

Scrum-based Project 

Management Practices 

Retrospectives C_l, C_2, C_3 Scrum-based Project 

Management Practices Iteration/Release planning C_4, C_5, C_6 

Scrum-based Project 

Management Practices 

Daily Scrum meetings C_7, C_8, C_9 

Scrum-based Project 

Management Practices 

Use of burn-down Charts C_10,C_11 

Scrum-based Project 

Management Practices 

Shorter iterations C_12 , C_13 

Product Delivery 

Management 

Continuous/Frequent delivery D_l, D 2 Product Delivery 

Management Accommodating changing 
requirements 

D_3 

Human aspects Self organizing teams B _1 , B _2 Human aspects 

Collaboration B_3, B_4, B_5, 

B_6 

Human aspects 

Open work space B_7,B_8 
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Table 3.8 Relationship of the Questionnaire with the Conceptual Framework 
(Dependent Variables) 

Motivation Variety of work E l , E2 

Empowerment /responsibility E_3 , E_4 , E_5 

Sense of belonging/ supportive 

relationships 

E_6 ,E_7,E_8 

Work life balance E_9 ,E_10, E l 1 

Employee participation E_12, E_13,E_14 

Feedback E l 5 , E l 6 

Recognition E_17,E_18,E_19 

Equity E_20,E_21 ,E_22 

Trust/ Respect E_23 ,E_24,E_25 

Technically challenging work E_26, E_27 

Identify with the task E_28, E_29 

Autonomy E_30,E_31,E_32 

Task significance E_33,E_34,E_35 

Table 3.9 Relationship of the Questionnaire with the Conceptual Framework 
(Moderating Variables) 

Organization Bureaucratic F_1,F_2 

culture Supportive F_5, F_6 

Innovative F_3,F_4 

Personality Conscientiousness G_5,G_6 

Extraversion G_3,G_4 

Neuroticism G_l, G_2 
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3.7 Sampling Design 

3.7.1 Population 

• Population - Software professionals working in Sri Lankan software 

companies who use Agile Scrum method for software 

development. 

Firstly, the organizations who use Agile Scrum method for their development was 

identified based on the information gathered from Sri Lanka Association of Software 

and Service Companies (SLASSCOM) and by referring the thesis done by 

Senanayake (2009), on the effectiveness of Scrum in Project Management in the Sri 

Lankan context. Then the population size was determined after doing a background 

research on the above identified companies and it was determined that there are 540 

software professionals who use Agile Scrum for software development process in Sri 

Lankan software companies. 

3.7.2 Sample 

• Sample - Software professionals those who are working in selected 

software companies in Sri Lanka who use Agile Scrum for 

software development. 

Out of the companies who use Agile Scrum, the following companies were selected 

for the research. 

• eCollege 

• ExcileSoft 

• Teamwork Technology 

• Creative Solutions 

• IFS 
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• Virtusa 

• Cinergix 

Targeted sample size was 224 with a 95% confidence level and 5 % confidence 

interval. Since the population size is comparatively small due to the fact that Agile 

been an emerging technology in Sri Lanka where small and medium scale 

companies are on the process of adopting Agile, it was difficult to gather 224 

elements within the given time period. Therefore, the research was continued with a 

final sample size of 110 elements with a confidence level of 95% and an 8.3% of 

confidence interval. The collected sample covered 20% of the total population. 

3.8 Data Collection 

The author employed both interviews and questionnaires to collect data for this 

study. The data was gathered from team members who are actively playing different 

project roles in Agile Scrum teams. 

3.8.1 Preliminary Data Collection 

The preliminary data collection was carried out using 4 people who played the role 

of Scrum Master, Developer, Quality Assurance Engineer and Business Analyst in 

Scrum projects. As the questionnaire was sent to them, it allowed the author to gather 

suggestions and recommendations so as to improve the questionnaire. Likewise the 

questionnaire was adjusted based on their inputs and the results of the validity test 

done (Cronbach Analysis) and then the final questionnaire was prepared. The 

suggestion which was gathered from preliminary data collection is listed in Appendix 

B. 

3.8.2 Questionnaire 

Questionnaire was prepared to capture the concepts of the conceptual framework. 

Questionnaire contained 91 questions. Out of this 83 questions were used for 

inferential analysis and 14 questions were used to capture demographic variables.36 

questions were used to capture the extent to which Agile is practiced under the four 

main sections considered, namely Development Practices, Scrum-based Project 
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Management Practices, Product Delivery Management Practices and People 

Management Practices. 3 5 questions were used to capture software engineer 

motivation and remaining 6 questions were used to capture moderating variables; 

personality and organization culture. All the questions used in statistical analysis had 

5 point Likert Scale. (Appendix A) 

• Online Questionnaire 

Questionnaire was made available through online, hosted on www. kwiksurvev. com 

for a period of 2 months. Invitations were sent to 7 companies who practice Scrum 

for development and people who played different project roles were asked to fill it. A 

high number of responses could be collected via this, since it allowed gathering 

responses anonymously. 

• Distribution of hard copies of the questionnaire 

Hard copies of the questionnaire were distributed among colleagues as well. Some 

people preferred to fill out hard copies due to the tangible nature of the material. 

• Circulating the questionnaire via email 

The Questionnaire was sent through emails to those people who are working in 

companies where external sites are blocked. 

3.8.3 Interviews 

Interviews were conducted in order to have further discussions regarding the 

following aspects. 

• About the problem statement 

• About how the Agile methodology is implemented and to what extent it is 

practiced in organizations 

• About what employees think/feel about Agile 

• To get input in order to minimize the negative effect Agile has on employees 

motivational levels 
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Interviews were conducted as discussions and were time bound up to 20 minutes 

maximum. While some were carried out as face to face conversations, some were 

carried out through phone conversations. Software professionals playing various 

roles were interviewed. 

3.9 Data Analysis 

Types of data analysis done in the research are discussed in this section. The 

reliability and the consistency of the data were checked in the preliminary survey 

itself. This analysis was again carried out after the real data was collected. After 

making sure that the data is consistent the descriptive analysis was done and then the 

statistical analysis was performed to test the research hypothesis. 

3.9.1 Reliability of the Data 

As stated in section 3.6 to measure each research variable different dimensions were 

identified and those dimensions were questioned using the questionnaire. The 

reliability of the responses gathered using the questionnaire was initially checked 

after distributing the questionnaire among few people, using the Cronbach's Alpha 

test which checks the internal consistency for a sample of examinees. Then the test 

was again performed for the final data set. 

3.9.2 Descriptive Analysis 

Descriptive analysis was done to describe the basic features of the data in the study 

and to check whether the selected sample represented the population. Frequency of 

the data, mean, mode, minimum, maximum and standard deviation was calculated to 

get an in depth knowledge about the data. 

3.9.3 Inferential Analysis 

After knowing the reliability of the data and the frequency of the data set an 

inferential analysis was performed to test the research hypothesis. 
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