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CHAPTER 3: RESEARCH METHODOLOGY 

This chapter describes the methodology used by the researcher to investigate the 

research problem and arrive at the results. The chapter also contains details on how 

the variables are identified from the theoretical background, research framework used, 

the hypotheses formed and how the sample is derived out of that population.  

3.1 Theoretical background 

3.1.1 Technology change dimension 

The change as Software Engineers is to find out the technological advance made as a 

change of a development language or a methodology they used to develop the 

software. This change can be very critical since the earlier days as it is described 

under the section of technology change in the literature 2.1.1. It further explained how 

the change of programming methodology has influenced the developers. In the 

literature, the author describes that the architecture designs that have become obsolete 

had to be redesigned. E.g. one tier applications had to be converted to two tier client 

server architectures to enable flexibility and ease of maintenance. Service based 

software is taking note of the job market. New programming skill requirements grew 

up in the market place, e.g. writing code in an object oriented methodology as 

opposed to event driven captured the market for its flexibility and ease of 

extendibility. Software Engineers had to learn to write code both flexible and reliable. 

Therefore the technology change dimensions were taken as change of programming 

language and programming methodology so that it is in the context of Software 

Engineers.  

3.1.2 Cultural change studies in general 

Culture change is to change what employees believe about the organization. As 

described in the literature review section 2.2.2 earlier research results show that the 

change of culture requires to fully understand why the change is needed. The extracted 

categories from the literature section 2.2.3 include group‟s power distance, 

collectivism, individualism and uncertainty avoidance.  
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Organizations can implement a cultural change by changing of the way workers dress, 

changing of reporting structure, relationship of leader and subordinate, changing of 

the build artifacts, reward schemes, environment the person works in and illuminating 

values such as team spirit to the team. To build strong adaptive culture, associates 

need to feel viscerally motivated to be a part of it. 

3.1.3 Dimensions of motivation 

As highlighted in section 2.3.2, following dimensions were chosen to analyze the 

motivation level of the Software Engineers. They are the likeness to work long hours, 

receive feedback often, occupied to some extent of activity, takes responsibility, 

competitive culture which  includes the dimensions (individualism, masculinity, low 

uncertainty avoidance), power the Software Engineer has on others, nature of work, 

the rewards given, gain recognition and experience teamwork. 

3.1.4 Turnover intention dimensions 

As shown in the literature review section 2.4.3, the turnover intention can be 

expressed using dimensions such as job search behaviors, comfort ability of working 

in the organization and the importance of working in that organization. 

3.2   Relationship of Variables 

 

As the literature survey 2.1 section details out, the relationship of motivation and 

technology change is related. It is said that most of the Software Engineers were 

seeking for a technology change to occur, in other words motivated by such a change 

in order to gain hands-on experience of the new technologies in order to be marketable 

outside the organization.  This will also give them the chance to gain a highly skilled 

profile. Research studies described in the section 2.4 elaborates findings which deal 

with turnover and absenteeism. Turnover and absenteeism focus on the likelihood of 

an individual staying in a particular job. The intentions of staying can be influenced 

by organization‟s technology that they are used to.  
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The changing of Software Engineer‟s usual programming language or methodology 

will create a skill gap and developers might feel that they will not be able to perform 

at the same level as with the earlier methodologies used, which can lead to lack of 

motivation and turnover intention. The Software Engineers might also feel they need a 

change more too often than sticking with same programming language for a longer 

time, so this can be a relationship that exists either way. 

 

Cultural change which was described in the literature review 2.2 section shows the 

relationship with motivation and turnover intention. It is important to any 

organizations to have motivated and energized Software Engineers.  Most of the 

organizations as described in literature section 2.2 show that they have obstacles 

against the cultural change and how organization handles a change and the influence 

on the motivation of the Software Engineers. If this is the case many Software 

Engineers might not have intentions to leave the organization since it‟s a decent 

environment with positive norms and beliefs. 

3.3 Research Approach 

In order to achieve first objective which is to find out the impact of technology and 

culture change on the Software Engineer‟s motivation and the other objective is to 

find the impact of the technological and cultural change on the turnover intention of 

the Software Engineers.  The survey was held for Software Engineers using a 

questionnaire and the results were statistically analysed. The hypotheses formulated 

from these objectives were tested out against the statistical results. 

3.3.1 Conceptual framework 

The model that the researcher used to analyse is described in the figure 3.1. The model 

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

can be considered for the impact of technological and cultural change but for this 

study based on the past literature two important factors were considered, the 

motivation and turnover intention of Software Engineers.  
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                                                    Figure 3.1: Conceptual Framework 

 

3.3.2 Research Hypotheses 

Hypotheses are derived from the research objectives as follows. 

First objective is to identify the impact on Software Engineer‟s motivation from 

technological and cultural change. 

H10:Technology change does not have an effect on Software Engineer’s motivation.  

H1a:Technology change does have an effect on Software Engineer’s motivation.  

Where, H10 is the null hypothesis and H1a is the alternate. 

In mathematical terms the hypotheses can be stated as follows. 

H10: ρ1 = 0  

H1a: ρ1 ≠ 0 

Where ρ1 is the correlation factor between technology change and Software Engineer‟s 

motivation 
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H20: Culture change does not have an effect on Software Engineer’s motivation.  

H2a: Culture change does have an effect on Software Engineer’s motivation.  

Where, H20 is the null hypothesis and H2a is the alternate. 

In mathematical terms the hypotheses can be stated as follows. 

H20: ρ2 = 0  

H2a: ρ2 ≠ 0 

Where, ρ2 is the correlation factor between culture change and Software Engineer‟s 

motivation. 

 

The other objective is to find the impact on Software Engineer‟s turnover intention 

from the technology and culture change. 

 

H30: Technology change does not have an effect on Software Engineer’s turnover 

intention.  

H3a: Technology change does have an effect on Software Engineer’s turnover 

intention.  

Where, H30 is the null hypothesis and H3a is the alternate. 

In mathematical terms the hypotheses can be stated as follows. 

H30: ρ3 = 0  

H3a: ρ3 ≠ 0 

Where, ρ3 is the correlation factor between technology change and Software 

Engineer‟s turnover intention. 

 

H40: Culture change does not have an effect on Software Engineer’s turnover 

intention.  

H4a: Culture change does have an effect on Software Engineer’s turnover 

intention.  

Where, H40 is the null hypothesis and H4a is the alternate. 

In mathematical terms the hypotheses can be stated as follows. 

H40: ρ4 = 0  

H4a: ρ4 ≠ 0 

Where, ρ4 is the correlation factor between culture change and Software Engineer‟s 

turnover intention. 
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3.4 Research Design 

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

variables of technological change and culture change and their impact on the study 

subject‟s consisting of Software Engineers‟ motivation and turnover intention. 

3.4.1 Research Instruments 

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

Interviews were conducted in order to have further discussion regarding the list 

elaborated below. 

 About the problem statement.  

 About the dependent variables and the independent variables. 

 Get input to the recommendations and guidance to minimize the impact on the 

Software Engineers. 

 

Interviews were time bound to 30 minutes maximum and the questions asked in the 

interview were pre planned. It was conducted as a discussion. Questionnaire contained 

43 questions. All the questions used for statistical analysis had the Likert scale. There 

were questions to capture demographic variables such as the age, educational 

background and work experience. 

3.4.2 Operationalizing the variables 

The following table explains the mapping of the concept to dimensions and the 

question number aimed to capture that dimension. The Likert scale is used in all these 

questions. 
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Concept Variables(dimensions) Questions 

      

Technology 

change Programming language change 12,14_1,14_3,14_2 

  

Programming methodology 

change 9,13,14_4,14_5 

  

 

  

Culture change Reporting structure 20 

  Environment change 23 

  Ways of handling subordinates 24 

  Reachability of the superiors 25_1,25_2,25_3 

  Relationship of leader employee 25_4,25_5 

  Reward structure 25_6,25_7 

  Stating your opinion 26 

  Dress code 19 

  

 

  

Motivation Work long hours 15 

  Take leadership 16 

  Feedback 17 

  Activity 18_1 

  Responsibility 18_2 

  Competitive culture 18_3 

  Power 18_4 

  Interest 18_5 

  Enable progression 18_6 

  Pressure 18_7 

  Teamwork 18_8 

  Rewards 18_9 

  Acquire new skills 18_10 

  Recognition 18_11 

  

 

  

  

 

  

Turnover  

intention Seek to move to new place 30,31 

 

Job satisfaction 28 

  Importance of staying 32 

  Opinion on staying  33 

Table 3.2: Relationship of the questionnaire with conceptual framework 
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3.5 Sampling Design 

The population is taken from the rising demand 2007[2]. According to this report, it 

has estimated from the data that in 2007, the total number of IT employees in 2008 is 

expected to be 21675. From the total population, there are 33% of employees who are 

working as Software Engineers [2].  

Therefore the total number Software Engineers   = (21675) *    33%   

                                                 Approximately ~ 7153 Software Engineers  

3.5.1 Sample size 

With the final sample size of 73 responses and with a confidence level of 95%, the 

research study can be carried on with 11.4% confidence interval [27]. E.g. if 60% of 

the sample have picked an answer the author can be assured that from a range of 48.6 

%( 60% - 11.4%) and 71.4 %( 60%+11.4%) from the population.  

3.6 Data Collection 

3.6.1 Interviews 

Early reservations were made for the discussions with Software Engineers with 

various ranks, e.g. Software Engineers, Senior Software Engineers, Tech Leads, 

Senior Tech leads. Each interview took 20 minutes and most of the interviews were 

carried through phone conversations. Most of the Software Engineers shared their 

common opinion of the research and appraised for the research area. They felt this is 

an area where most of the researchers haven‟t explored as yet. 
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3.6.2 Questionnaire 

Questionnaire is designed towards capturing the concepts that the author has built the 

conceptual framework. The questionnaire contains sections capturing the technology 

change and culture change of an organization and the extent of the change. It is also 

capturing the motivation and the turnover intention of a Software Engineer. For 

further details refer Appendix I. 

 

 Online questionnaire 

Questionnaire was made available through online as well. The 

www.esurverypro.com gave away a free subscription. The questionnaire was made 

available and the site provides an easy way to track the responses and shows a 

summarized view of it. 

 Hard copy of the questionnaire 

Questionnaire was distributed among my colleagues in various software firms. 

Some responders preferred filling the hard copy simply due to the nature of the 

tangible material. 

 

3.7 Data Analysis 

This section covers the analysis types that were used in the research study. Reliability 

of the questionnaire was initially assured in the pilot study of the research. This 

analysis was carried again after the real data is being collected. This data is checked 

against the descriptive analysis to know the flow of the data then the statistical 

analysis in order to do hypothesis testing. 

3.7.1 Checking the reliability of the Questionnaire 

The reliability is initially checked from the few responses received before distributing 

it among all the software organizations. 

In order to measure each concept such as technology change, culture change, 

motivation, turnover intention few dimensions were identified. Those dimensions 

were questioned using several questions. This analysis will result in finding out how 

reliable and compatible each of these questions on the dimensions. 
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3.7.2 Descriptive analysis 

Descriptive analysis is done to get a summary of the data. It is important to find the 

frequency of the data to get a feel about the data. The mean, mode, minimum and 

maximum can be used to get some in-depth knowledge about the received data. 

3.7.3 Statistical analysis 

A statistical analysis is carried out to quantitatively analyze the hypotheses using the 

research questionnaire which was validated for both reliability and normal 

distribution.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


