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3 RESEARCH METHODOLOGY AND DESIGN 

Factors affecting team effectiveness have been studied by several researchers over the 

past literature (Cohen and Bailey 1997; Jackson, May and Whitney 1995; Kang, Yang 

and Rowley 2006; Kuo 2004; Ochani et al. 2002; Singh and Muncherji 2007). 

Demographic factors, cognitive factors, culture, trust, leadership and organizational 

context were identified as some of the key factor affecting the team effectiveness (Cohen 

and Bailey 1997; Doolen, Hacker and Aken 2006; Kang, Yang and Rowley 2006; Kuo 

2004). So far very few researches have been focused on the team effectiveness of 

Software development project teams (Kang, Yang and Rowley 2006; Demirors and 

Sarmagik 1997). However, there has not been a comprehensive study on team 

effectiveness of Software development project teams conducted in Sri Lanka.

Furthermore, this opportunity will be taken to investigate the factors affecting team 

effectiveness of offshore Software development project teams as uncontested area in Sri 

Lankan Software industry. Team effectiveness has been identified as a critical factor for 

the success of offshore Software development project teams.

3.1 Research Approach

A descriptive study was carried out to get a better understanding of team work in Sri 

Lankan offshore Software industry. Generally descriptive study is undertaken in order to 

ascertain and be able to describe the characteristics of the variables of interest in a 

situation (Sekaran U. 2006, p.121). Team leads and Project Managers of selected 

organizations were contacted to gather information about team work in several Software 

development companies. 

The purpose of the study is hypothesis testing and the type of the investigation is 

correlation. Correlation study is normally carried out in the natural environment of the 

organization with minimum interferences of the researcher with the normal flow of work 

(Sekaran U. 2006, p.127). Therefore this study is also carried out in the natural 
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environment of work. This approach is well supported by the past literature as most of the 

surveys done in the natural environment. Therefore the study setting is none contrived. 

3.2 Theoretical Framework 

Based on the literature review and the interviews conducted with industry experts of

offshore Software developing companies in Sri Lanka, the theoretical framework shown 

in the Figure 3-1 was formulated. This framework consists of independent variables, 

dependent variable and moderating variables which were identified during the literature 

review.

Figure 3-1 : Theoretical framework
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3.3 Definition of Variables 

3.3.1 Independent Variables

Demographic Variables 

The following variables were identified as demographic variables which are relevant to 

this study based on the literature and interviews with industry expert.

 Age – Age of the team member

 Gender – Gender of the team member 

 Level of Education – Highest level of education of the team member

 Tenure – Time duration at the present employment  

Cognitive Variables 

The Shared Mental Model is identified as the appropriate construct for measuring the 

deep level similarities or the cognitive similarities of the team members over the past 

literature. SMM study evolved from the individual mental model to discuss the 

similarities of individual mental model at the team level (Davidson and Tay 2003). In this 

study a mental model is identified as the knowledge structure that actively involves 

conducting task as it is also understood by the past literature. Therefore the SMM is 

defined as the knowledge structure shared by the team members in conducting team task. 

(Davidson and Tay 2003). Following indicators were identified to measure the SMM 

according to the SMM literature.

Task Shared Mental Model Similarity

Task related SMM assists team members in sharing task specific and task related

knowledge. This measures the extent to which team members can share task specific and 

task related knowledge.

For example, Task SMM measures the extent to which 

 Members of the team have similar understanding about the team’s task
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 Members of the team have similar sources for problem solving in regard to 

technologies, equipment, and tasks. 

 Members of the team have similar standards in evaluating the importance of 

equipment/technology/ tools required for tasks. 

 Members of the team have similar procedural knowledge about how the task is 

conducted. 

Team Shared Mental Model Similarity

Team related SMM relates to transitive memory about the distribution of team member’s 

expertise. This measures the extent to which team members can share their expertise.

For example, Team SMM measures the extent to which 

 Members of the team have similar understandings on the relationships between 

project tasks. 

 Members of the team have similar senses of difficulty and challenge about the 

team project. 

 Members of the team have similar expectations on the penalties and tolerance of 

task-related errors and mistakes. 

 Members of the team have similar criteria on the judgment of task-related errors 

and mistakes. 

3.3.2 Dependent Variables

Team effectiveness 

The following variables were identified to measure the team effectiveness based on the 

past literature 

 Team commitment 

 Team Performance 
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3.3.3 Moderating Variables 

The following variables were identified as moderating variables based on the past 

literature and the interviews with industry experts. 

 Team Size 

Number of team members in the team 

 Software methodology

Software methodology use by the team to develop the Software

3.4 Hypotheses 

The following hypothesis were formulated based on the variables identified during the 

literature review to test the relationship between the demographic factors, cognitive 

factors and team effectiveness and also to test which factor matters more on offshore 

Software development companies in Sri Lanka. Hypotheses was tested using standard 

statistical methods. 

Hypothesis 1

• H1 : There is a positive  relationship between demographic factors and team 

effectiveness

Hypothesis 2

• H2 : There is a positive relationship between cognitive factors and team 

effectiveness

Hypothesis 3

• H3 : Cognitive factors has a more positive influence on  team effectiveness than 

do demographic

Hypothesis 4

• H4 : Team size moderates the relationship between cognitive factors and team 

effectiveness
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Hypothesis 5

• H5 : Team size moderates the relationship between demographic factors and team 

effectiveness

Hypothesis 6

• H6 : Software methodology use by the team moderates the relationship between 

cognitive factors and team effectiveness

Hypothesis 7

• H7 : Software methodology use by the team moderates the relationship between 

demographic factors and team effectiveness

3.5 Research Instrument

Questionnaire was used as the main research instrument and number of interviews were

used at the initial stage to validate the theoretical framework. Reliability of the 

questionnaire was tested during the pilot survey. 

Research questionnaire consisted of closed ended questions and two open ended 

questions to cover the factors that affect the team effectiveness as identified by the 

literature review and to measure the team effectiveness. Demographic details of the team 

members were also collected to describe the sample as well as independent variable. 

Operationalization of the concept and formulation of the questionnaire were done in 

accordance with previous literature.

3.5.1 Development of Questionnaire 

A descriptive study was carried out to find out the characteristics of variables identified 

during the Literature survey and formulating the theoretical framework. A questionnaire 

was prepared with four sections to capture demographic factors, cognitive factors and to 

measure the team effectiveness and finally to collect some qualitative data. The 

questionnaire is given in Appendix 1.
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Data is collected on a seven-point likert scale where one represents “Strongly Agreed” 

and seven represent “Least effective”. Draft questionnaire was pre tested using 30 

selected Software engineers and comments from them and comments given during 

interviews were incorporated.  

.

Section A: Demographic Factors 

This section was targeted in obtaining qualitative data as well as obtaining the 

demographic factors which are affected the team effectiveness of offshore Software

development project teams. Factors identified through the literature survey and interviews 

were included in this section. Gender, age, designation, industry experience, organization 

tenure and education level of the team members were included in the first section in order 

to gather the individual information. 

Employer name, number of employees, Software methodology used by the current team, , 

size of the current team were included in the questionnaire in order to gather the company 

related information.  

Section B: Cognitive Factors 

This section was targeted in obtaining cognitive factors which are affected the team 

effectiveness of offshore Software development project teams. Factors identified through 

the literature survey and interviews were included in this section and responds were asked 

to evaluate the impact of factors using seven point likert scale. Questions were organized 

in two main sections as team SMM and task SMM according to the theoretical framework 

formulated. Questions used by Kang, Yang and Rowley (2006) in their research to 

measure team SMM and task SMM  were used in this study with their permission.

Section C: Team Effectiveness 

This section was mainly targeted in measuring team effectiveness of offshore Software

development project teams. Factors identified through the literature survey and interviews 

were included in this section and responds were asked to evaluate the impact of factors 

using seven point likert scale. Questions were organized in two main sections as team 

commitment and team performance according to the theoretical framework formulated. 
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Section D: Qualitative data

This section was mainly to find the qualitative data to identify the benefits and 

challengers encountered by team members when working in offshore Software

development project teams.

3.5.2 Measures Taken to Secure High Response Rate 

Questionnaire was made available in three ways to make sure high response rate.

1. As Online survey 

Questionnaire was hosted online (http://www.esurveyspro.com) as the participants 

are Software engineers who have access to internet through out the day. Thus

participants do not want to email or hand it over the completed questionnaire back 

rather they can submit online which is normally preferred by most of the Software

engineer.

2. As Email Survey 

Questionnaire was sent to Software engineers through email who can’t access the 

online survey site as restrictions imposed by their employers.

3. As Paper based Survey 

A paper based questionnaire was physically sent to Software engineers who can

not be accessed through emails because of unavailability of their email addresses 

and who cannot be contacted online.

3.6 Sample Design 

3.6.1 Population

The population of this study is the employees of offshore Software development 

companies in Sri Lanka There are about 170 Software development companies in Sri 

Lanka according to the Sri Lanka Association for Software Industry (SLASI) and 

Software Export Association (SEA) and there are the most reputed   member associations 
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of Software development industry. Out of 170 companies there are about 80 companies 

doing offshore Software development in Sri Lanka. The target population consisted of 20 

offshore Software development organizations with around 5000 employees.

3.6.2 Sampling

Stratified random sampling method was adopted as the sampling method to draw the 

representative sample from the population. Stratified random sampling method involves 

the process of stratification of the population into mutually exclusive sub groups (Sekaran 

U. 2006, p.271). In this study stratification was done based on the organization since one 

employee could be employed full time in one organization and  structure, culture and the 

work environment are differ from organizations to organization in Software development 

industry. 

Further, sample was filtered based on the following criteria. 

1. Software developers who have at least 2 years experience. 

Software developers who have at least 2 years experience were selected to make sure 

that they have enough experience in team working.

2. Software developers whose company exist for  at least 2 years 

Software developers who have at least 2 years experience were selected to make sure 

that the company is practicing team working  for reasonable  time so that their 

employees can feel the importance of team working 

3. Software developers who work in at least one project team

Software developers who work in at least one project team were selected to make sure 

that they understood and practice the team work concept
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3.6.3 Sample 

The total number of responses received was 91 out of 120 questionnaires sent and the 

response rate was 75.8%. 12 responds out of 91 were discarded due to incompleteness. 

Therefore the final usable responses were 79

Out of these 79 responses 32% were from female and 68% from male participants. When 

considering the current composition of IT workforce in Sri Lanka, It has only 21% 

females (Sri Lanka Information and Communication Technology Association 2007). The 

sample responsiveness of females was in acceptable level. 

3.6.4 Procedure and Pretest

The draft questionnaire was prepared and pre tested using group of 30 individuals from 

different organizations with different demographic backgrounds. The following changes 

were done to the questionnaire based on the feedback received.

1. Software methodologies were listed by their abbreviations such as RAD, RUP.

Abbreviations were expanded in order to get their original meaning, (eg. RAD 

– Rapid Application Development) 

2. Following question was removed since it was a redundant question. Sample 

was selected such that all participants who are practicing team working.

Question: “Are you practicing team working”


