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3 RESEARCH DESIGN AND METHODOLOGY 

 

An empirical study needs to be underpinned by theories so that the hypotheses can be 

generated and a rationale can be given for interpreting and summarizing the research 

results. Based on the review of the literature in Chapter 2, this chapter describes the 

development of a conceptual model and the hypotheses that guide the rest of the study 

and presents the methodology used in the study, specifically in relation to the research 

design and the data collection process. This chapter also discusses the data analysis 

methods with related techniques and tools. 

This study is to find out the impact of decision making on project success in virtual 

software development while achieving four research objectives. The first is to find out 

the factors that influence on effective decision making in virtual software 

development projects, then to review the relationship of determining factors and 

decision making in virtual projects, third is to identify the impact of effective decision 

making on project success and finally to recommend strategies to project management 

representatives to improve the decision making effectiveness in virtual software 

development projects in Sri Lanka. 

In achieving the first objective, review the existing literature on virtual software 

development projects and a model was developed with the concepts that have been 

tested in the study. In order to fulfill the second and third objectives, a questionnaires 

survey has been used as the data collection method which will be discussed in the 

detail later in below section. A statistical package was used to analyze the 

relationships found in detail. For the final objective, recommendations were given 

based on the results from data analysis and semi structured interview with some 

project management experts who involve in virtual software development projects. 

 

 

CHAPTER 3 
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3.1 CONCEPTUAL FRAMEWORK OF THE STUDY 

 

A conceptual framework has developed as shown in Figure 3-1 for the study which 

integrates the extensive literature survey in the main concepts like team autonomy, 

management of socio emotional factors and communication impact with concepts 

related to effective decision making and project success.  

According to the information provided in the literature review, determining factors of 

decision making in virtual teams have been supported by the empirical studies of 

several researchers. Indicators of team autonomy (team competence for setting up 

own objectives, available resources and authority level and Training availability) were 

adopted by Bern et al. (2007); Black and Gregersen (1997); Hoegl and Parboteeah 

(2006); Barrick (2000); Langfred (2000) and Daft and Lengel (1986).  Ebert & Neve 

(2001); Robey et al. (2000); McDonough et al. (2001) and Mockus & Herbsleb (2001) 

supported the indicators of socio emotional factors (coordination, trust, shared 

understanding and knowledge transfer and relationship building) and their impact of 

decision making in virtual teams. Indicators of effective communication (tools of 

communication, motivation to communicate, level of project communication) were 

presented by Chidambaram and Jones (1993); O'Conaill et al. (1993); Crampton 

(2001); Powell et al. (2004); and Herbsleb et al. (2001) in their studies.  

What identified as effective decision making (Indicators are „use of systematic 

decision making process and decision accuracy, stability and speed‟) were reviewed 

and supported by the studies of Brodbeck, et al. (2007); Engleberg  (2007); Qureshi  

(2006) and Lipshitz (1993) and empirical model developed by Shenhar et al. (2001) 

has been used to measure the virtual software development project success (Indicators 

are „meeting planned goals, impact on the customer and  benefit to the developing 

organization‟)  in this study. 
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Figure 3-1: Conceptual Framework 

 

VIRTUAL SOFTWARE DEVELOPMENT PROJECT TEAMS 

Effective Decision Making 

* Use of systematic decision 

making process 

* Decision accuracy, stability and 

speed 

Project Success 

*Meeting planned goals 

*Impact on the customer 

*Benefit to the developing 

organization 

Team Autonomy 

*Team  competence for 

setting up own objectives 

*Available resources and 

authority level 

*Training availability 

 

 

Management of Socio 

Emotional Factors 

* Coordination 

*Trust 

*Shared understanding 

and knowledge transfer 

*Relationship building 

 

Effective 

Communication 

*Tools of communication 

*Motivation to 

communicate 

*Level of project 

communication 
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Factor definitions are described in below Table 3-1. 

Table 3-1: Determining factors and associated concepts with definitions 

Factor 01: Team Autonomy 

Team competence Amount of expertise present in certain areas of software 

engineering, level of knowledge and ease in using the 

software development tools, level of customer‟s business 

knowledge and level of customer‟s application domain 

knowledge. 

Available resources and 

authority level 

Resources (people, tools)  availability for the projects 

and level of authority to make decisions  

Training availability Amount and quality of training available for the project 

members. 

Factor 02: Management of socio emotional factors 

Coordination Level of coordination among members as well as with co 

working organization 

Trust Level of trust that one organization has on another 

organization. 

Shared understanding 

(SU) and knowledge 

transfer 

What kind of documentation is available in the company 

e.g. does a requirements document or technical 

specification exists and is it available for the developers 

and testers? 

Relationship building Level of interaction between collaborative parties. 

Factor 03: Effective communication 

Tools of communication The available tools and number of tools to communicate 

within team members, c-working organization. 

Motivation to 

communicate 

Level of motivation to communicate with collaborative 

parties. 

Level of project 

communication 

How efficient is the communication inside the 

organization, i.e. between the project members, and 

between the co-working organizations. 
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The conceptual model as shown in Figure 3-1 directs the relationships which have 

been tested in the research hypothesis described in section. 

 

3.2 RESEARCH HYPOTHESES 

 

Hypotheses were formulated to test the nature of relationship (Sekaran, 2000) of 

project success on decision making and determining factors of effective decision 

making and to confirm the conjectured relationships among those concepts. As these 

relationships have been proved by various scholars in their empirical studies as 

mentioned in the literature review, following hypotheses were defined to check 

whether what kind of effects have been emerged in the segment of project 

management representatives who involve in virtual software development teams in Sri 

Lanka. 

Hypothesis 1 (H1): Team autonomy is related positively to the perceived effectiveness 

of the decision-making in virtual software development teams 

Hypothesis 2 (H2): Management of socio emotional factors is related positively to 

the perceived effectiveness of the decision-making in virtual software development 

teams 

 

Hypothesis 3 (H3):  Effective communication is related positively to the perceived 

effectiveness of the decision-making in virtual software development teams 

 

Hypothesis 4 (H4):  The effective decision making is related positively to the project 

success in virtual software development teams 

 

3.3 RESEARCH MODEL 

 

The research model was developed as shown in Figure 3-2 with the introduction of 

above mentioned hypotheses.  The graphical representation of the model is depicted 

the pattern and structure of relationships among the set of variables in the situation 
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where effective decision making is acting as a mediating or an intervening variable; 

all determining factors are considered as independent variables while project success 

is a dependent variable. 

 

 

 

 

 

 

 

 

 

 

Figure 3-2: Research Model 

As core data analysis mechanism, correlation and regression analysis have been used 

to establish the existence of relationships, degree of relationships and to identify the 

type of mathematical relationship that exists between a predictor and outcome 

variables, to quantify the effect that changes in the predictor have on the outcome 

variable.  

Moreover, this research model is based on the concept mediation which is a 

hypothesized causal chain in which one variable affects a second variable that, in turn, 

affects a third variable. In the current study, effective decision making mediates the 

relationship between a predictor (team autonomy, management of socio emotional 

factors or effective communication), and the outcome (project success). Therefore, it 

is necessary to test the mediation effect of the model. The casual steps analysis 

proposed by Judd et al. (1981) was used for this purpose.  
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3.4 RESEARCH METHODOLOGY 

 

As mentioned in above sections, this is an empirical study analysed with quantitative 

approach. Therefore, questionnaire method has been adopted to collect data to find 

out the relative importance of the determining factors of effective decision making. 

As identified in the literature review, main three variables were further sub divided 

into ten indicators to get more clear view regarding the impact of effective decision 

making and then on the project success. Questionnaire survey has been developed 

based on these variables and a pilot survey has been conducted among a selected 

group of respondents where the questionnaire has been modified based on the 

feedback received from those respondents before forwarding to the target group.  

Following section describes the steps of specific methodologies which carried out to 

fulfil the main research objectives of the study. 

3.4.1 STEP 1 

 

Objective 1: To identify factors that influence on effective decision making within 

virtual software development projects in Sri Lanka.  

To achieve the first objective, sample of virtual projects from small, medium and 

large software development organizations has been selected from the total population 

of virtual software development projects in Sri Lanka. The primary objective of the 

study is to explore the determining factors and that has been achieved through the 

comprehensive literature review. The questionnaire has been incorporated the 

questions to measure relative importance of those determining factors. 

3.4.2 STEP II 

 

Objective 2: To find out the relationship between determining factors and effective 

decision making  

Objective 3: To find out the impact of effective decision making on project success in 

virtual software development project teams in Sri Lanka. 

The different analyzing methods which have been used for each set of relations are 

described as shown in Figure 3-3 in below. 
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Figure 3-3: Research Model with analyzing methods 

 

Statistical tool: Statistical Package for Social Sciences (SPSS) was used to identify 

relational statistics of the study. 

3.4.3 STEP III 

 

Objective 4: To recommend strategies to improve the effectiveness of decision 

making within virtual software development projects in Sri Lanka 

The final objective has been achieved from the results of data analysis and from data 

collection from the semi structured interviews/conference calls which were conducted 

with selected project experts who deal with virtual projects on day to day basis. 
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3.5 UNIT OF ANALYSIS 

 

Research model has been tested using field data (professional settings) as suggested 

by Martins et al. (2004) who tend to be very critical of traditional research 

investigating virtual teams in controlled environments. 

As the study investigates the determining factors of decision making and concepts in 

effective decision making and project success in virtual software development project 

teams in the country, stratified random sample of virtual software development 

project teams in Sri Lanka was used in the study. 

3.5.1 TARGET POPULATION 

 

Study population  was consisted with the project management representatives (PMR) 

such as project heads, senior/ associate project managers, team leaders, technical 

leaders who are involving in project management disciplines in virtual software 

development companies in Sri Lanka. According to Sri Lanka Association of 

Software Industry (SLASI) and Sri Lanka Association of Software, Service 

Companies (SLASSCOM) there are approximately 100 companies operating in the IT 

Industry. Among these, around 60 companies involve in software development with 

virtual project teams in Sri Lanka and they were considered as the target population. 

Then this population has been further categorized into large scale, medium scale and 

small scale companies based on number of employees as shown in Table 3-1. Further, 

based on the ICT workforce survey done by Sri Lanka Information Communication 

Technology Association (SLICTA), there are around 5% of employees working in the 

project and program management segment. Therefore, the study actually targets the 

segment of employees in virtual project teams who involve in project management. 

Table 3-2: Categories of software development companies based on workforce 

Category Employment range 

Large scale More than 500 employees 

Medium scale 100 – 500 employees 

Small scale  Less than 100 
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3.5.2 SAMPLING METHOD 

 

The sample size has been determined by following rules of thumb as mentioned by 

Roscoe  (1975). 

1. Sample sizes larger than 30 and less than 500 are appropriate for most of the 

research studies. 

2. In multivariate research, the sample size should be several times (preferably 

10 times or more) as large as the number of variables in the study 

3. For simple experimental research with tight experimental controls, successful 

research is possible with samples as small as 10 to 20 in size. 

The sample frame of this study is PMRs in each virtual project in software 

development organizations. Stratified random sampling technique has been followed 

to select relevant sampled portion in each three major categories as given in Table 3-3 

below. To find out the size of the organizations in Sri Lanka, as there is lack of 

secondary data sources about virtual software development companies, respondents 

were contacted personally by explaining the academic purpose of the research.  

Table 3-3: Selection of sample potion 

Size of organization Sample portion 

Large scale 12 organizations 

Medium scale 14 organizations 

Small scale  5 organizations 

It was expected to review 1-3 projects from each organizations and questionnaire has 

been distributed to two hundred PMRs accordingly. 

3.5.3 SURVEY INSTRUMENTS 

 

In achieving the research objectives, a structured questionnaire (Appendix 1) and 

semi-structured interview (Appendix 2) have been designed in this research in order 

to collect data. The feedback of the semi-structured interview with experienced 
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project leaders was used in operationalizing of research variables (Appendix 3) and 

calculation of weight in each variables and indicators. 

The research questionnaire (online and distributed) is the most effective method for 

this study to collect data due to following reasons. 

1. Respondent‟s anonymity can be maintained. 

2. It is aimed to around 200 responses and collected filled questionnaire from 162 

respondents. It was not possible to conduct personal interview due to time limitation. 

Therefore, questionnaire survey has been the most appropriate one for this study. 

3. In most of the studies which conducted on the same variables as in this study, the 

researchers used questionnaire surveys Bourgault at el. (2008). For all these variables, 

previous researchers used 5 point likert scale. Therefore, 5 points likert scale is used 

in the current study to measure responses for all of these variables. 

3.6 QUESTIONNAIRE DESIGN 

 

Questionnaire survey is only as good as the questions it asks. Questionnaire design, 

therefore, is one of the most critical stages in the research process. According to 

Sekaran (2000), good questionnaire design should focus upon three areas; the wording 

of the questions, the principle of measurements, the general appearance of the 

questionnaire.  

Two sections have been included in the questionnaire: section-A is to collect the 

survey data and section-B collects the demographical data.  

 

3.6.1 THE WORDING PRINCIPLES OF THE QUESTIONNAIRE 

 

These principles relate to biases resulting from respondents‟ feedback and the 

questionnaire itself. Consistent with these principles, the following factors are 

considered during the development of the questionnaire used in this study: 
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 The questionnaire used appropriate language with terms and concepts related 

hto the project work of target group. 

 Closed questions with alternative answers were chosen as they help the 

respondents to make a quick answer. 

 The purpose of each question was scrutinized to minimize unnecessary 

question. 

 The length of the questions was kept as shortly as possible. 

3.6.2 GENERAL APPEARANCE OF THE QUESTIONNAIRE 

 

The first phase of the study was able to identify the key concepts that are ultimately 

used in developing the questionnaire. Then the online questionnaire was created from 

scratch to ensure a fully customized format, using publicly available Internet tools for 

developing online surveys. Questionnaire was being designed only in English 

language as it is assumed that all the respondents have the good command in English 

language as the sample is also consisted with the professionals in software 

development industry.  

The online questionnaire was presented to ten respondents to ensure the technical 

reliability of the system and adequate comprehension of the questions. Changes were 

be made following this pretest. All the respondents had to meet the criterion of 

working in a virtual environment. Several measures were included in the 

questionnaire which was helped to classify the respondents along a continuum of 

dispersion.  

At the start of the questionnaire an introduction on the study has been provided. As 

the study is restricted to PMRs who are working for virtual software development 

project teams, it has highlighted in the instructions section for the participants and 

provided that the questionnaire was designed with two sections which Section-A 

collects the actual survey feedbacks while Section-B collects the respondent‟s 

demographical and general information. 

The questionnaire (Appendix 1) was started with required survey data collection 

questions before the demographical and general factors on the respondents, because 

this has been done intentionally to capturing actual survey data feedbacks because 
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there is general belief that when demographical data is collected at the initial stage of 

the questionnaire, then respondents were tend to provide somewhat imperfect and 

manipulative responses. The organization of questionnaire has been in the structured 

manner according to the each variable in the conceptual model. There were total 

number of 49 questions in section-A which majority was  supposed to be measured in 

5- point Likert scale, 1 being the most important to 5 being the least important. In 

section-B, there are totally 9 general and demographical questions were given.  

 

3.7 THE METHOD OF DATA COLLECTION AND ANALYSIS 

 

Questionnaire has been distributed over a two hundred potential respondents based on 

the sample size calculation mentioned by Roscoe (1975), all of whom were PMRs 

based software development companies in Sri Lanka which execute virtual software 

development projects. However one hundred and sixty two responses will be collected 

as desired. 

Raw data set that was obtained from the sampled questionnaires was fed in to the 

SPSS (version 16.0) software where various statistical analysis has been carried out. It 

has started with testing goodness of data (reliability and validity) prior to execute 

other statistical analysis in order to achieve the second and third objectives of the 

study. 

A three-step procedure has been used to investigate reliability and validity of data set 

prior to testing the Hypotheses H1 to H4. This process has followed that of similar 

studies published recently in the field of virtual teams, project management, and small 

group research (Jugdev et al., 2007; Mijias, 2007).  

As a first step, a reliability analysis has been conducted using Cronbach‟s alpha 

coefficient with the SPSS. According to Sekaran (2003) Cronbach‟s alpha is a 

reliability coefficient that indicates how well the items in a set are positively 

correlated to one another.  Items indicated that their Cronbach‟s alpha can be 

improved higher than 0.7 if they are deleted from measure, were being removed .This 
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was repeated until Cronbach‟s alpha becomes > 0.7 or higher as once a scale is 

deemed undimentional ( Hair et al. 2006). However, reliabilities less than 0.6 are 

considered poor. Those in the range of 0.7 are acceptable and those over 0.8 good 

(Sekaran, 2008).  

Then in the second step, convergent validity has been assessed the degree to which 

two measures of the same concepts are correlated (Hair et al., 2006). Convergent 

validity has been assessed by looking at the inter item correlations. And items with 

low inter item correlations were earmarked with lesser valid, but have been kept them 

for further analysis of discriminant validity. 

As the final step, principal component analysis has been used in current study to 

aggregate items and identify interpretable factors, using factor loading in the range of 

+/- 0.3 to +/- 0.4 which are considered to meet the minimal level for structure 

interpretation. Usually the threshold of communality is considered to be > 0.5 (Hair et 

al. 2006). Since a considerably larger sample (162 respondents) is considered for the 

study, it has being decided to consider Factor loading > 0.4 and Communality > 0.5 as 

threshold indicators of Reliability and Discriminant Validity (Hair et al. 2006).. 

Then, some descriptive statistics were analyzed with frequency distribution and 

measures of central tendencies such as maximum, minimum, means and standard 

deviation in order to analyses the characteristics of the responses.    

After that, the main statistical tests have been carried out with Pearson‟s correlation 

and linear regression statistics. The nature and degree of relationships among 

variables was tested with Pearson‟s correlation coefficient and after that, simple and 

multiple regression analysis were conducted to further test the expression power of 

variables. Moreover, one of the other statistical analyses which need to be executed in 

this study was mediator analysis as the conceptual model includes a mediator 

variable. 

Baron and Kenny (1986) proposed a four step approach in which several regression 

analyses are conducted and significance of the coefficients is examined at each step.  
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Step one of this procedure is to regress the dependent variable on the independent 

variable. Step two is to regress the mediator variable on the independent variable. 

Then the next steps are to regress the dependent variable on the mediator variable. 

The final step is to regress the dependent variable on both the independent variable 

and the mediator. Mediation is indicated if steps one, two and three are significant 

and, if in step four, the relationship between the independent variable and the 

dependent variable becomes non significant when the mediator is entered in the same 

block. 

Graphically, mediation can be depicted in the following way as per Figure 3-4:  

 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-4: Mediation diagram 

Paths f and g are called direct effects. The meditational effect of X leads to Y through 

M is called the indirect effect. The indirect effect represents the portion of the 

relationship between X and Y that is mediated by M.  

As per Table 3-3, the purpose of Steps 1-3 is to establish that zero-order relationships 

among the variables exist. If one or more of these relationships are non significant, 

researchers usually conclude that mediation is not possible.  

Further, assuming that there are significant relationships from Steps 1 through 3, one 

proceeds to Step 4. In the Step 4, some form of mediation is supported if the effect of 

M (path g) remains significant after controlling for X. If X is no longer significant 

when M is controlled, the finding supports full mediation. If X is still significant (i.e., 

both X and M significantly predict Y), the finding supports partial mediation. 
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Table 3-4: Four step procedure 

 Analysis Graphical representation 

Step 1 

Conduct a simple regression analysis with X 

predicting Y to test for path h alone, 

Y = B0 + B1 X+ e 

 

Step 2 

Conduct a simple regression analysis with X 

predicting M to test for path f, 

M = B0 + B1 X+ e 

 

Step 3 

Conduct a simple regression analysis with M 

predicting Y to test the significance of path g 

alone, 

Y = B0 + B1M + e  

Step 4 

Conduct a multiple regression analysis with X 

and M predicting Y, 

Y = B0 + B1X + B2M + e 

 

 

Final objective was based on the semi structured interviews/conference calls and 

analysis based on objective two and three. The interview or the conference call was 

setup with the relevant party according the interest of them at a convenient location 

for them and on a convenient date and time. Details gathered from the interview was 

noted, analysed and used in order to give strategies to improve decision making 

effectiveness of virtual software development teams. 

3.8 MEASUREMENT OF VARIABLES 

 

Operationalization of the variables of the research model proposed in this study is 

considered on this section. As indicated in figure 3-1 the model of the study 

comprises mainly five variables.  Determining factors are further divided into ten 

indicators where as two indicators exist for mediation variable. The dependent 

variable consists three indicators.  These indicators were operationalised so as to 

measure them in this quantitative study. To do so, the abstract notions of the variables 
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must be reduced into observable behavior or characteristics (Sekaran, 2000). 

Operational definitions, therefore, provide meaning to the variables and indicators in 

tangible way to measure them. 

Operationalizing of variables (Appendix-3) and weighting the calculation of each 

variables and indicators were done with the questions of section-A in the 

questionnaire. All the survey data was measured on likert scale and majority of 

questions are on the 5-point likert scale other than the four items which are in 

different likert scales. 

The variables and indicators of the study have been adapted from various relevant 

literatures. The following discussion presents the definition and item measures of 

them.  

3.8.1 TEAM AUTONOMY  

 

This refers the extent to which a team has considerable discretion and freedom in 

deciding how to carry out tasks. This variables has been divided to three indicators 

based on the past researches, as team competence for setting up own objectives, 

available resources and authority level, training availability. As suggested by Little 

(1989) and Sprigg at el. (2000); Hoegl and Parboteeah (2006) and Black and 

Gregersen (1997) team competence for setting up own objectives indicates the degree 

to which teams were involved in managing their own work activities. Team 

confidence and knowledge are the prerequisites to execute their own decisions which 

could be gained from availability of training, and extend to which they can use and 

control necessary resources and authority level of each job which measured in 

questions numbers 1.11-1.14, 1.21-1.23, 1.31-1.33 (Appendix-3, Section-A). 

 

3.8.2 MANAGEMENT OF SOCIO EMOTIONAL FACTORS 

 

The relationship building, cohesion, trust, coordination and knowledge sharing were 

taken as the fundamental socio-emotional processes to foster the effectiveness of the 

virtual team decision making. According to these studies, above factors have direct 

impact on the team and project performance (Jarvenpaa and Leidner, 1999; 

McDonough et al. (2001); Ebert and Neve (2001); Sproull and Keisler 1986); Mockus 
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and Herbsleb (2001); Robey et al. (2000). If people are more comfortable with the 

environment that they are working, they tend to make better decisions on their task. 

These indicators were measured in 13 questions (Appendix-3, Section-A, Questions 

2.11-2.14, 2.21-2.23, 2.31-2.33, 2.41-2.43). 

 

3.8.3 EFFECTIVE COMMUNICATION 

 

Effective communication is a vital process in every organization and is an essential 

element for successful virtual software development. Tools of communications, 

motivation to communicate and level of project communication have been identified 

as the core elements in the effective communication as specified by Chidambaram & 

Jones, (1993) ; O'Conaill et. al. (1993); Casey V. (2010); Paul et al. (2005); Hulnick, 

(2000); Crampton, (2001). Individuals have to be motivated to use the communication 

tools which they were provided and these must be adequate to efficiently perform the 

assigned tasks and to take various project decisions time to time. These indicators 

were measured with 7 questions (Appendix-3, Section-A, Questions 3.11, 3.21-3.22, 

3.31-3.34). 

 

3.8.4 EFFECTIVE DECISION MAKING 

 

Even though the decision making effectiveness can be measured by several indicators 

(Engleberg (2007); Brodbeck, et al. (2007); Lipshitz R (1993) and Qureshi (2006)) in 

the current study, „Use of systematic decision making process‟ and „Decision 

accuracy, stability and speed‟ were used as main indicators. These indicators were 

measured with 8 questions (Appendix-3, Section-A, Questions 4.11-4.14, 4.21-4.24). 

 

3.8.5 PROJECT SUCCESS 

 

Project success can be measured with following dimensions suggested by Shenhar et 

al. (2001): 

. Meeting planned goals (Efficiency). 

. Impact on the customer (Customer‟s perspective) 
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. Benefit to the developing organization (Organization‟s perspective). 

 Overall success was based on averaging the three success measures 

In the current study, these three indicators were measured with 11 questions 

(Appendix-3, Section-A, Questions 5.11-5.14, 5.21-5.24, 5.31-5.33). 

 

3.9 SUMMARY 

 

This chapter presents a detailed analysis of an appropriate research model and 

methodology, to guide the way this study is conducted. This includes literature review 

and in depth explanation and discussion in relation to the selection and development of 

methods and research techniques suitable to reach each objective of the study. The 

chapter has also introduced and discussed methods appropriate for data collection, 

questionnaire design, analysis and validation. 


