
CHAPTER 3: CONCEPTUAL FRAMEWORK AND 

RESEARCH DESIGN 

Chapter 3 is to establish the conceptual framework and the research design on which the 

entire research should be focused on. 

3.1 Introduction 
During the literature review, the variables affecting the development of the software 

industry in Sri Lanka were identified. When examining these variables, there were 

independent variables, a dependent variable and intervening variables. The conceptual 

framework is to build relationships between these variables. It gives the foundation to the 

research process [46]. 

Intervening variable 

Figure 3.1: Conceptual Framework 
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During the literature review, factors affecting the software industry development in the 

world and in Sri Lanka were examined. The identified factors are: software industry 

related investments, software industry related recruitments, number of students passed 

out from universities, software exports, government policies, development of the 

domestic software industry, telecommunication development, development of internet 

and software piracy. From these factors, telecommunication development and 

development of the internet services were not considered as the factors affecting the 

software industry development in Sri Lanka. Because, telecommunication development 

does not give a direct effect on the software industry development. It supports 

communication in software development by supporting the development of the internet 

services. Also, development of internet does not give a direct impact on software industry 

development. It supports communication in the software industry, which is not a factor 

that directly influences the software industry development. When considering the 

software piracy, it doesn't give a powerful impact on the software industry development 

compared to the factors discussed above. 

Other than the factors, selected over the literature review, the variables: economic 

conditions of the country and global software industry constraints were also selected as 

the variables that are affecting the development of the software industry in Sri Lanka. 

Because, the economic conditions of a country could determine the amount of investment 

the government of the country could provide on software industry development. Also, the 

global software industry constrains could change all aspects of software industry 

development factors mentioned above which could change the development of the 

software industry. Therefore, the following factors were considered as the factors 

affecting the software industry development in Sri Lanka. 
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3.2 Factors Affecting the Software Industry Development 

3.2.1 Software industry related investments 
According to Barr and Tessler [1], in Sri Lanka, investments on human resource 

development, R & D activities, domestic software industry development and technology 

development have encouraged the development of the software industry. Software 

industry investments, was considered as an independent variable which has affected the 

development of the software industry which is the dependent variable. The effects of this 

variable could be changed by the intervening variable, economic conditions of the 

country. 

3.2.2 Software industry related recruitments 
A country should focus on training and development of software professionals in order to 

meet the demands for the software professionals. This could be done by investing more 

on ICT education and training and establishing universities to support higher education 

for the students and building a qualified workforce [12]. In Sri Lanka, the number of 

software professionals has increased from year 2003 to 2008. That is there has been a 

huge development of the ICT workforce in Sri Lanka in the recent past [2]. Software 

industry related recruitments, was considered as an independent variable which has 

effected for the development of the software industry which is a dependent variable. The 

effects of this variable on software industry development could be changed by the 

intervening variable number of ICT graduates passed out from the universities. 

3.2.3 Number ICT graduates produced by universities 
In recent years, there is a higher trend of developing ICT education systems in the world. 

There are higher numbers of ICT graduates passed out from the universities every year. 

For this countries have invested more on ICT education and training [15]. The demand 

for ICT professionals in Sri Lanka has been increased over the years. Also, the number of 

people recruited to the software industry has increased over the years [2], The number of 

ICT graduates passed out from universities, was considered as an intervening variable 

which could change the software industry recruitments which is an independent variable. 
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3.2.4 Software exports 
Software industry related exports helps a country to earn foreign currency and therefore 

to have a higher economic development. The government policies should include tax 

protection for software exports to have more benefits from software exports [6], A 

country should develop strategies to develop software exports in order to develop its 

software industry [7]. Software exports, was considered as an independent variable which 

has effected the dependent variable, software industry development. 

3.2.5 Government policies 
In order to develop a software industry in any country, there should be some policies 

established by the government, to develop human resources, to encourage technology 

development, to invest on software industry, to develop software exports and to eliminate 

software piracy, etc [7]. Software piracy was considered as an independent variable 

which could affect the development of the software industry which is a dependent 

variable. 

3.2.6 Domestic software industry development 
In order to develop the domestic software industry in a country, there should be some 

strategic initiatives made by the government of that country towards the development of 

the domestic software. Developing e-commerce applications also would be able to 

support the domestic software industry. The countries which are having domestic 

software development would be able to generate more revenue encouraging the economic 

development by developing the software for local needs [15], Domestic software industry 

development was considered as an independent variable which could affect the 

development of the software industry which is a dependent variable. 

3.2.7 Economic conditions of the country 
Economic conditions of the country might change the amount of capital invested on the 

development of the software industry. Therefore, economic conditions of the country 

could be considered as an intervening variable, which affects the software industry 

investments. 
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3.2.8 Global software industry constraints 
Global software industry constraints is a variable which could change the effects of the 

variables: software industry investments, software industry recruitments, software policy, 

domestic software industry development and government policies. Therefore, Global 

software industry development could be considered as an intervening variable for all 

those independent variables. 

When analyzing all the variables affected in software industry development, it was 

identified that, the variables: software industry related investments, software industry 

related recruitments, government policies, global software industry constraints and 

software industry development allow sample based data collection. The variables: 

software industry related investments, software industry related recruitments and number 

of ICT graduates passed out from universities variables allow statistics based data 

collection. That is, there is a difficulty in collecting data on: domestic software industry 

development, revenue earned from software exports and economic conditions of the 

country. Because, the focused group for the data collection were professionals who were 

working in the software industry. 

The questionnaire should consist of direct questions which could be asked from software 

professionals and those questions should be related to their work environment in which 

case the practical experience of software professionals could be observed. That is, 

gathering data from software professionals, related to the status of domestic software 

industry in Sri Lanka, the software industry export revenue and Sri Lanka's present 

economic condition will be an impossible attempt, as those factors are not related to 

software professional's work environment. Therefore, those three variables have to be 

ignored from the conceptual framework. Also, the intervening variable global software 

industry constraints, is related with all independent variables in the context. Therefore, 

though it is possible to observe the relationship between global software industry 

constraints and software industry development variables, there is a practical difficulty in 

identifying the relationship between global software industry constraints and the 

independent variables. 
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Because of the practical difficulties in collecting data, in order to explain how the 

variables are affected in developing the software industry in Sri Lanka, abridged 

conceptual framework was developed showing the variables which allow data collection 

over the sample data collection method. 

Independent variables 

Figure 3.2: Abridged Conceptual Framework 

Figure 3.2 illustrates the Abridged conceptual framework which was introduced in order 

to show the relationships between variable on which the data were collected using the 

questionnaire. It shows the relationship between three independent variables: software 

industry related investments, software industry related recruitments, software policy and 

the dependant variable: software industry development. The statistical data collected 

from the Board of Investments of Sri Lanka were used to predict the future development 

of the variables: software industry related investments, software industry related 

recruitments and the number of students passed out from universities which could be 

used to determine the development of the software industry in Sri Lanka. 

3.3 Hypothesis Development 
Hypothesis was developed using the variables in the abridged conceptual framework to 

verify the relationships between variables. 
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Hypothesis 1 

The purpose of Hypothesis 1 is to check whether there is a relationship between software 

industry related investments and software industry development in Sri Lanka. Null 

hypothesis is represented using Hl 0 and alternative hypothesis is represented using HI a. 

Hlo - There is no relationship between software industry related investments and 

software industry development 

Hla - There is a relationship between software industry related investments and 

software industry development 

Hypothesis 2 

The purpose of this hypothesis is to check whether there is a relationship between 

software industry related recruitments and software industry development. Null 

hypothesis is represented using H20 and alternative hypothesis is represented using H2a. 

H2o - There is no relationship between software industry related recruitments and 

software industry development 

H2a - There is a relationship between software industry related recruitments and 

software industry development 

Hypothesis 3 

The purpose of this hypothesis is to check whether there is a relationship between number 

of ICT graduates passed out from universities and software industry development. Null 

hypothesis was developed as H3o and alternative hypothesis was developed as H3a. 

H30 - There is no relationship between number of ICT graduates passed out from 

universities and software industry development 
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H3a - There is a relationship between number of ICT graduates passed out from 

universities and software industry development 

3.4 Research Design 

Purpose of the 
study 

Types o f 
investigation 

Hypothesis 
testing 

Establishing: 
Correlations 

Unit of 
analysis 

Sampling 
design 

Individuals 
Organizations 

Sample 
size(n) 

Extent o f researcher 
interference 

Minimal: studying 
events as they 
normally occur 

Study setting 

Noncontrived 

Measurement and 
measures 

Software industry 
investments 
recruitments, etc. 
Likert scale 

Feel for 
data 

T ime horizon 

Cross sectional 

Data collection 
method 

Questionnaire 
Physical 
measurement 

Figure 3.3: Research Design 
Source: Research methods for business: A skill building approach, Uma Sekaran 

3.4.1 Purpose of the study 
The purpose of the study is to find out the factors affecting the software industry 

development in Sri Lanka, to study the software industry developmental trends in Sri 
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Lanka. To do this, 3 hypotheses were developed to find out the relationship between 

independent variables and dependent variable. 

3.4.2 Types of investigation 
In order to delineate important variables associated with the problem, corelational study 

was used. That is correlations between variables were investigated which is an important 

part of the study. 

3.4.3 Extent of researcher interference 
In the present research, the researcher interference was minimal. That is, to find out the 

correlation between variables, a questionnaire was distributed among software 

professionals in software developing companies. Other than that, the researcher did not 

involve in any activity in the environments where the questionnaire was distributed. 

3.4.4 Study setting 
The study was conducted in a noncontrived setting where the researcher has to distribute 

the questionnaire in a normal work environment. The environment where the respondents 

of the questionnaire work was not changed in any situation. 

3.4.5 Measurements and measures 
The measurements were done on independent, dependent and intervening variables. 

Those variables were the variables: software industry related investments, software 

industry related recruitments, number of students passed out from universities, 

government policies, domestic software industry development and global software 

industry constraints. Likert scale was used to measure the impact each variable has given 

on the dependent variable. 
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3.4.6 Unit of analysis 
Individuals and organizations were considered as the unit of analysis, as they were the 

sources used to collect the required data. The software professionals in software 

companies and some other organizations which were having the required statistical data 

were used to collect data. 

3.4.7 Sampling design 
This was done by considering the total number of individuals working in the software 

sector and designing the sample size based on the population. 

3.4.8 Time horizon 
The study was done by collecting data only once at a particular period of time. Therefore, 

study was cross sectional. 

3.4.9 Data collection method 
Data were collected by distributing a questionnaire among professionals in the software 

industry. The statistical data required for some variable were collected by visiting the 

organizations which were having those data and obtaining the statistics recorded in their 

documents. 

3.5 Sample Design 
Population of this research consists of professionals who were working in software 

companies. Therefore, the sample design was done by considering only the professionals 

who were working in software organizations. As judgment sampling involves the choice 

of subjects which are most advantageously placed to provide information required, it was 

used as the sampling method of the research [46]. 

According to ICTA statistics, it was identified that, there were more than 40000 software 

professionals in Sri Lanka in 2008 [2]. The sample should be designed with the increased 
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precision and confidence level. This will help to meet the objectives of the study. Also, 

sample size should not be too large or too small. The following guidelines should be 

considered when doing the sample design. 

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

researches. 

2. Where sample should be broken down into sub samples, a minimum sample size 

of 30 for each category is necessary. 

3. In multivariate researches, the sample size should be several times as large as the 

number of variables in the study. 

4. For experimental research with tight experimental controls, successful research is 

possible with samples as small as 10 to 20 in size [46]. 

Therefore, in the present research, as the population size is in between 40000 - 50000, 

the suitable sample size would be 381 [46]. 

3.6 Data Collection 
The data analysis for the research was done using quantitative methods. For this, data 

collection was done by distributing a questionnaire among software professionals. The 

questionnaire was sent through e-mails to respondents. 

3.6.1 Questionnaire design 
The questionnaire (in Appendix B) was designed focusing the professionals working in 

the software sector, in order to find the impact each variable has on other variables. The 

questionnaire contained 13 questions which contained few open ended questions and 
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questions to be answered according to the likert scale. The questions were ranked from 1 

to 5. 

Table 3.1: Scales given for responses 

Response Score 

None 1 

Low 2 

Moderate 3 

High 4 

Very high 5 

Some questions were designed as open ended questions where users had to write short 

answers. For the rest of the questions, respondents had to rank the answers. The answers 

were sent back over e-mail. 

3.6.2 Parameter identifications 

Each question in the questionnaire was designed to collect the facts to be gathered on 

each variable. This is to identify the impact each variable has given on software industry 

development and the relationships between variables. Table 5.2 was used to map the 

variables in the context and the questions. 

Table 3.2: Parameter identification 
Variable Question 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on new software 1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on new hardware equipments 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) Level of spending on network equipments 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on buildings, furniture, etc. 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on locally based training 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on overseas based training 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on hiring new employees 
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2. Software industry 

recruitments (As stated in [14], 

[15]) 

What is the change in the number of employees in 

your company in the last financial year ? 

2. Software industry 

recruitments (As stated in [14], 

[15]) What was the level of difficulty your company had in 

recruiting the required number of employees in the last 

financial year ? 

3. Number of students passed 

out from universities (As 

indicated in [2], [15]) 

What is the level of impact the government policies 

have given in encouraging higher educational 

institutions to offer IT degree courses ? 

4. Government policies (As 

highlighted in [8], [23], [30]) 

What is the level of impact the government policies 

have in encouraging the Foreign Direct Investments 

(FDI) through tax incentives ? 

4. Government policies (As 

highlighted in [8], [23], [30]) 

What is the level of impact the government policies 

have in encouraging ICT educational institutions to 

offer ICT degree courses ? 

4. Government policies (As 

highlighted in [8], [23], [30]) 

What is the level of impact the government policies 

have in increasing the ICT usage in the public sector 

through the ICTA e-governance initiatives ? 

4. Government policies (As 

highlighted in [8], [23], [30]) 

What is the level of impact the government policies 

has in enforcing laws in intellectual property rights ? 

4. Government policies (As 

highlighted in [8], [23], [30]) 

What is the level of impact the government policies 

have in enforcing laws on software piracy prevention? 

5. Global software industry 

constraints (As responses given 

by the experts) 

What was the change in the financial stability in your 

company in the last financial year ? 

What was the level of impact the global economic 

crisis of 2009 had on your company ? 

6. Software industry 

development (As stated in [6]) 

What is the change in financial stability in your 

company last financial year? 

6. Software industry 

development (As stated in [6]) 

What is the level of impact global economic crisis of 

2009 had on your company? 
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Other than the variables representing financial stability and global economic crisis, in 

order to measure software industry development, the questions used to measure software 

industry related investments and software industry related recruitments were used. 

In this chapter, preparation of conceptual framework and research design was done in 

order to show the interrelationship between variables and the steps to be followed in the 

research process. Questionnaire designed was discussed to mention how the questions 

were prepared to check the correctness of hypothesis. Sample designed and parameter 

identification were discussed to describe the way in which the questionnaires were 

distributed among respondents and to understand how each question supports to gather 

required data to check hypothesis. Next chapter would discuss the analysis of the data 

collected by distributing the questionnaire (in Appendix B) and statistical data collected 

from the Board of Investments of Sri Lanka. 
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