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CHAPTER 3: RESEARCH METHODOLOGY 
 

This chapter elaborates the methodology used to investigate the research problem in 

order to achieve three objectives defined in the section 1.4. It contains details of the 

research framework, hypothesis formulation, design of research instruments, 

population and sample derivation and methods for data analysis. 

3.1 Measuring Skills Gap 

 

In order to identify relationships between concepts, it is necessary to recognize what 

we need to measure. Therefore, the first thing is to discover the essential theoretical 

background which can support to derive the variables and attributes from the past 

literature in order to develop the research framework. 

 

Identifying Factors Causing the Skills Gap 

Various factors which cause the skills gaps have been identified through various 

studies as discussed in section 2.6. Among the main causes are technological change, 

changing nature of business, inadequate training level, lack of work experience and 

dissatisfaction of employees. 

 

It can be seen that factors identified were specific to a countries’ labour force. For 

example, American Society for Training & Development (ASTD) Public Policy 

Council reported that workforce growth is slowing down in U.S, Western Europe, and 

the developed nations of the Pacific Rim according to the latest statistics [11]. As 

revealed by Department of Employment and Workplace Relations of Australia [8], 

dissatisfaction with limited career options, salary, working conditions or the physical 

demands of the job and workers not using their qualifications, were few reasons for 

skills gaps which were identified, with respect to the Australian labour force [8]. 

According to the National Employers Skills Survey [17], which was conducted in UK 

in year 2007, recruitment problems and high staff turnover were identified as yet 

another two reasons for skills gaps among employees in the UK. These findings 

assisted in the importance of recognizing what factors have influenced the existence of 

skills gaps in the Sri Lankan software industry. 
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Quantifying the Skills Gap 

Since the study is on identifying factors which cause the skills gaps, measuring skill 

gaps among employees need to be considered. Various studies which were conducted 

to identify skills gaps have used different methods to measure skills gaps of 

employees. But most of the studies have computed the skills gap as the difference 

between skill importance and the current skill proficiency level of employees [21, 24, 

25] as illustrated in the following equation: 

 

 

 

 

Most of the studies have been considered as either employer perspective [17, 21, 22] 

or employee perspective [23], when measuring skill importance and current employee 

skill proficiency level. 

3.2 Identifying the Type of Audience  

 

The target audience for the study was categorized as managerial and non-managerial 

IT employees in order to obtain data with different perceptions. Those categories are 

defined below: 

Managerial employees are senior employees having 6 or more years of experience and 

expertise in software engineering, quality assurance or technical support areas. They 

also should be responsible of managing two or more subordinates. 

Non-managerial employees are employees who do not manage subordinates and 

employed in areas of software engineering, quality assurance and technical support 

job categories. 

3.3 Conceptual Framework 

 

This section describes the conceptual framework developed for the study and it was 

derived from the use of the literature review and data gathered from the preliminary 

survey. 

 

Skill Gap = Skill Importance - Employee Current Skill Proficiency Level 
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The conceptual framework of the proposed study is designed to capture the main 

research objective which is identifying factors causing the skills gaps. The preliminary 

survey was conducted to identify the existence of skills gaps among employees, type 

of skills gaps existing and the impact of the existence of skills gaps. Results of the 

preliminary survey were used to identify factors causing the skills gaps in the Sri 

Lankan context apart from the literature review.  Following diagram illustrates the 

summarized results of the factors causing the skills gaps as perceived by the 

responders in the preliminary survey.  

 

Factor A - Rapid technological change 

Factor B- Lack of interaction between software industry and educational institutions 

Factor C -Lack of working experience 

Factor D -Inadequate training 

 

             

 

      Figure 3.1: Preliminary survey results for the factors causing the skills gaps 

 

 

Refer Appendix 2 for more details of the results of the preliminary survey. After 

analyzing factors identified from the literature review and the results obtained from 

the preliminary survey, the following list of factors were selected for the use of this 

research study: 
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• Technological change  

• Lack of work experience  

• Slowness of workforce growth  

• Inadequate training levels  

• Lack of interaction between educational institutions and the industry 

• Extent of globalisation  

• Lack of motivation of employees 

• Dissatisfaction of employees 

 

The factors identified had to be limited in this study in order to focus on the following 

factors according to the significance, as revealed in the past studies and the 

preliminary survey results. 

• Technological change  

• Lack of work experience 

• Inadequate training levels  

 

In order to measure the above factors in the research context, the following variables 

have been derived to interpret the factors as independent variables: 

• Technological change  

• Industry work experience 

• Acquired training level 

 

For the purpose of this study, it has been decided to calculate the skills gap as the 

difference between skill importance (employer or industry expectations according to 

the job category) and the employee current skill proficiency level, since it is the 

commonly used method by most of the researchers as discussed in section 3.1. 

 

 

 

It is not sufficient to measure skill importance and employee current skill proficiency 

level using only one dimension. Therefore, it has been decided to measure each 

attribute from both managerial and non-managerial employees’ aspects in order to 

obtain more accurate results. 

Skill Gap = Skill Importance - Employee Current Skill Proficiency Level 
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Considering the non-managerial employees’ perspective, he/she needs to state the 

importance and their proficiency level on a defined skill set which is applicable to 

their job category.  From the managerial employees’ perspective, he/she needs to rate 

skill importance for a job category according to the organization’s requirements.  Also 

they need to rate the skill proficiency level of their subordinates on a defined skills set 

according to the job category, as an overall representation. The skill set defined for 

each job category is described in section 3.4.2. 

 

Although the impact of industry best practices are considered [26] as a moderating 

variable for the relationship of technology change and skills gap, it was not taken in to 

account, due to its irrelevancy for this study based on the following reasons: 

 

• The data was collected within a short time period (less than 5 months). 

Therefore, it is highly unlikely that industry best practises would change in this 

period. 

• The target audience is expected to be l-5 years of experience and it is highly 

unlikely that they would encounter a change of industry best practices in this 

period. 

 

Most employees in the software industry usually work as groups, to complete an 

assigned task. Therefore, employees working as groups are identified as the 

intervening variable of this study. Most of the time these groups are created in order to 

share their knowledge and skills. However, effect of team work on the displayed skill 

level of an employee is difficult to measure accurately. Therefore, it was not taken 

into account. 

 
Following relationships have been derived as the research conceptual framework after 

the variables identification. 
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       Independent Variables                                                            Dependent Variable  

  

      Figure 3.2: Schematic diagram for conceptual framework 

3.3.1 Hypothesis Formulated 

 

According to figure 3.2, three relationships can be identified in this research study. In 

order to statistically test the derived relationships, following hypotheses were 

formulated.  

 

H1a: Employee work experience has a significant influence on the existence of the 

skills gaps of IT employees 

H10: Employee work experience has no significant influence on the existence of the 

skills gaps of IT employees  

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

 

H2a: Lack of training of employee has a significant influence on the existence of skills 

gaps of IT employees 

H20: Lack of training of employee has no significant influence on the existence of 

skills gaps of IT employees 

 

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

                Skills Gap of Employee  

Skill Importance – Skill Proficiency Level 

Factors Causing the Skills Gap 

Technology Change 

Industry Work 

Experience 

Acquired Training Level 
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H3a: Technology change has a significant influence on the existence of the skills gaps 

of IT employees 

H30: Technology change has no significant influence on the existence of the skills 

gaps of IT employees 

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

 

3.4 Research Design 

 

This research is a descriptive study where it ascertains and describes the 

characteristics of the variables of interest in a situation. Different types of designs can 

be identified under descriptive studies. Therefore, the design of this research can be 

defined as a cross-sectional hypothesis testing study in which data are gathered once 

in order to find answers for a research question [27], where the main objective is to 

find what factors cause the skills gaps in the Sri Lankan software industry. Also the 

research presents the overview of current IT employees’ skill proficiency level in the 

software industry, where it indicates another characteristic of a descriptive study. 

 

The following sections will outline the roadmap of achieving the research objectives 

through the identified variables and conceptual framework. 

 

3.4.1 Research Instruments 

 

The instruments used for the proposed study are interviews and questionnaires. The 

questionnaire was the main media which is used to collect data from non-managerial 

IT employees and managerial IT employees as defined in section 3.2. Nevertheless 

interviews were also used to collect data from both managerial and non-managerial 

employees with the intention of getting more information with their experience. The 

following section describes how the research instruments were designed to collect 

data in order to test hypotheses in the proposed study. 
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3.4.1.1 Questionnaires 

 

Two questionnaires were used to target non-managerial IT employees and managerial 

IT employees. Non-managerial employees’ questionnaire was distributed among three 

selected job categories. The managerial employees’ questionnaire was targeted to 

senior employees who are mature in relevant expertise area with respect to the given 

three job categories as described in section 3.2.  

 

The non-managerial questionnaire is divided into five sections. Section one captures 

organizational demographics of the responder, responder’s personal demographics and 

industry experience. It consists of seven questions. Section two consists of one lengthy 

question including a set of skills to capture skill importance and skill proficiency 

level. Section three has seven questions to capture the level of training acquired by the 

responder. Section four consists of five questions to capture whether responder has 

come across any technology change and how they adjust to it with the help of the 

organization. The last section consists of two questions. One question is trying to 

capture the ways of mitigating skill deficiencies and the other to capture responder’s 

opinion on industry behaviour of skills gaps. 

 

The managerial questionnaire is divided into three sections. Section one captures 

organizational demographics of the responder, responder’s personal demographics and 

industry experience. It consists of seven questions. Section two consists of one lengthy 

question including a set of skills to capture skill importance and skill proficiency 

level. The last section consists of two questions. One question is trying to capture the 

ways of mitigating skill deficiencies and the other to capture responder’s opinion on 

industry behaviour of skills gaps. 

A set of skills which is applicable for each job category were used in section two of 

both the questionnaires. How this skill set was derived is explained in the 3.4.2 

section. Complete questionnaires are available in Appendix 1 at the end of the report. 



25 

 

3.4.1.2 Interviews 

 

Managerial IT employees as defined in section 3.2 were mostly interviewed in order 

to gain the following information with respect to software engineering, quality 

assurance and technical support job categories: 

 

• Skill importance according to their organization for a selected job category  

• Current skill proficiency level of their subordinates as perceived by managerial 

employees for a selected job category 

 

Acquired training level, industry working experience and the degree of change in the 

level of technology are also obtained from non-managerial IT employees other than 

the above information. Semi-structured questions which were derived from the 

managerial and non-managerial questionnaires were used to conduct the interviews in 

order to obtain the required information from the interviewee. Additional discussions 

were made to get more information on their practical experience. 

3.4.2 Defining Skills Set 

 

In the event of identifying skills gaps, a skills set should be defined for each job 

category in order to find skill importance and proficiency level of employees via 

interview and questionnaires. 

Skills can be categorized as soft skills and hard skills. Soft skills have been defined as 

those which are “of a non-technical nature” [5, 27]. Therefore, soft skills are those 

which are related to an individual’s personality traits, work ethic, interpersonal skills, 

problem-solving skills and language skills. Hard skills are those which are specific to 

a particular task or that produce an immediately visible result [24]. Given the broad 

spectrum of skills which can be categorized as hard skills with this definition, hard 

skills were further categorized into core skills and technical skills for the purpose of 

this study as illustrated in figure 3.3. Core skills are the broad, transferable skills that 

help to develop the main capabilities of the employee and technical skills are 

knowledge and proficiencies required in the accomplishment of engineering, scientific 

or any other specific task [24]. 
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Figure 3.3: Skills hierarchy 

 

After evaluating past literature [2, 4, 24, 28, 29, 30, 31] and preliminary survey 

findings, a list of 20 soft skills, 18 core skills and 22 technical skills were identified 

which are suitable for the programming & software engineering, testing & quality 

assurance and technical support job categories as illustrated in the following tables. 

The skill identification analysis was carried out based on relevancy, frequency of use 

and standard skill profiles. Skill categorization for each job category is illustrated in 

Appendix 3. 

Table 3.1: Soft skills categorization 

Soft Skills 

Conflict Resolution 

Interpersonal Relationships 

Leadership 

Self-esteem 

Teamwork 

Ability to Learn 

Attention to Details 

Creative Thinking 

Research Skills 

Working Under Pressure 

Initiative/Motivation to Work 

Integrity/Honesty/Ethics 

Professional Ethics 

Responsibility 

Self-management 

Time Management 

Negotiation Skills 

Oral Communications 

Questioning Skills 

Written Communications 
 

Technical Skills  Core Skills 

      Skills 

  Soft Skills Hard Skills 
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Table 3.2: Technical skills categorization 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.3: Core skills categorization 

Core skills 

Human-Computer Interaction Design 

Systems Design 

Programming 

Network Design & Implementation  

Hardware Engineering and Maintenance 

Systems/applications Testing 

System Analysis 

Database Design and Administration 

E-commerce 

Internet and Systems Security 

Systems/application Administration 

Systems/application Support 

People and Organisational Change Management 

Business Intelligence 

Business Analysis  

Customer Relationship Management 

Training 

Working globally /Working with Virtual Teams 
 

Technical Skills 

Java/J2EE/J2P/JSP 

C/ C++ 

Visual Basic 

CORBA 

COM/DCOM 

COBOL 

Command Language 

Novell Netware 

Linux  

PHP 

Oracle 

SQL Server 

ColdFusion 

Perl 

MySQL 

MS Windows 2000 – 2003/NT/XP/VISTA/ 

.NET [ASP/C#/VB] 

Unix 

AJAX 

SAP 

XML 

HTML/XHTML/DHTML 
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3.4.3 Operationalization of Variables 

 

The following table illustrates the relationship of the individual questions in each 

questionnaire to the conceptual framework. 

 

Table 3.4: Relationship of the questionnaire with conceptual framework 

  

Concept Variables Indicators Scale Question 

Skills Gap Skills Gap 

[Dependent 

Variable] 

Skill proficiency level 

self-rating by non-

managerial employee 

Likert 

scale [0-5] 

Q8 –Non-

managerial 

questionnaire  

Skill proficiency level 

for job category as 

perceived  by 

managerial employee 

Likert 

scale [0-5] 

Q9 -Managerial 

questionnaire 

Skill importance as 

obtained by non-

managerial employee 

Likert 

scale [0-5] 

Q8 – Non-

managerial 

Questionnaire 

Skill importance as 

perceived by 

managerial employee 

Likert 

scale [0-5] 

Q9 - 

Managerial 

questionnaire 

Factors 

causing 

the Skills 

Gap 

Technology 

Change 

[Independent 

Variable] 

 

Whether responder 

(non-managerial 

employee) has come 

across any technology 

change and how they 

adjust to it with the 

help of the organization 

Likert 

scale [0-5] 

Q16, Q17, Q18, 

Q19, Q20 – 

Non-managerial 

questionnaire 

Work 

Experience 

[Independent 

Variable] 

Industry work 

experience of the 

responder (non-

managerial employee) 

Nominal Q6- Non-

managerial 

questionnaire 

Acquired 

Training 

Level 

[Independent 

Variable] 

Level of training 

acquired by the 

responder (non-

managerial employee) 

during his / her 

employment 

Likert 

scale [0-5] 

Q9, Q10, Q11, 

Q12, Q13, Q14, 

Q15 – Non-

managerial 

questionnaire 
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The following two dimensions were considered since it is not sufficient to measure 

skill importance and employee current proficiency level using only one dimension due 

to possible effects of bias. These dimensions have been considered from their own 

organizations. 

• Skill importance and skill proficiency level as perceived by non-managerial 

employees  

• Skill importance and skill proficiency level of their subordinates as perceived 

by managerial employees  

Only one dimension (non-managerial employee perspective) was considered when 

measuring technology change, training acquired level and working experience, since 

these factors are typically exposed to non-managerial employees.  

All the dimensions capture the extent to which it has been varied, except working 

experience. Therefore, to get the extent it has been varied, the rating scale (Likert) has 

to be used. Work experience was captured using the nominal scale since it can be 

measured directly. But later it has been categorized into rating scale for the analysis 

purpose. 

 

3.5 Data Collection Methods 

 

Two main methods were used in this study to collect data from non- managerial and 

managerial IT employees in the industry. 

3.5.1 Questionnaires 

 

Questionnaires were made available as an online survey which was created using 

www.esurveyspro.com. It was presented in hard copy for those who preferred hard 

copy. Online questionnaires were mainly administered via the contact person through 

emails. Hard copy questionnaires were distributed directly to the contact person and 

collected afterwards. 
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3.5.2 Interviews 

 

Interviews were scheduled with both managerial and non-managerial IT employees, 

via a known party or through a self-introduction. During each interview a set of 

questions were used to guide the interview and responses were noted down. Most of 

the time interviewee was keen to share her / his practical experiences related to their 

own skills gaps or the skills gaps of their subordinates. Each interview lasted for an 

average of 40 minutes. 

 

3.6 Determining Population & Sample Size 

 

Random sampling technique was used, in order to minimize the biasness of the 

samples for the purpose of this study. 

3.6.1 The Population 

 

The population is taken from three job categories, namely, programming & software 

engineering, testing & quality assurance and technical support. These job categories 

represent a larger portion of the IT workforce in the Sri Lankan software industry. The 

“Rising Demand” report [2] which was published by SLICTA in 2007 provides fairly 

accurate data of the workforce in the Sri Lankan IT industry. However this report does 

not highlight data specific only to the Sri Lankan software industry. 

 

As the report indicated in 2007, estimated total IT employees for the year 2008 in the 

IT industry is 21,675 [2]. Programming & software engineering, testing & quality 

assurance and technical support job categories represent 33%, 15% and 15% of the 

existing population respectively according to its results. Population statistics obtained 

for each job category are as follows: 

 

• Programming & Software Engineering - 7153 

• Testing & Quality Assurance- 3252 

• Technical Support - 3252 
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The managerial employees, targeted for this study were senior employees of the above 

three job categories and other executive grade IT employees in the organizations. The 

IT employees who have more than 6 years’ experience are considered as IT 

managerial employees for the purpose of this study. As the ‘Rising Demand’ report 

[2] highlighted that the population of IT employees who have more than 6 years of 

experience is 3400. 

3.6.2 Sample Size 

 

Initially, sample sizes of 66 responses were expected to be obtained for each job 

category, for achieving a confidence level of 95% and a confidence interval of 12. But 

the author was able to capture only the sample size of 37 responses for each job 

category with a confidence level of 95% and the confidence interval had to be 

increased up to 16, where it indicates researcher can be 95% sure that the true 

percentage of the population that would pick an answer lies within plus or minus 16, 

from the sample mean. From the managerial employees, 42 responses were expected 

to be obtained from the three job categories, for achieving a confidence level of 95% 

and a confidence interval of 15.  The sample size of 25 responses received for the 

managerial employees, resulted in an overall sampling variation of plus or minus 19 at 

95% level of confidence. Most commonly used standard confidence level in research 

studies is 95 %. Responses received from questionnaires and interviews represented 

twenty two software companies in the software industry. 

3.7 Data Analysis 

 

Three types of methods were used for data analysis of this study. First, a reliability 

check was carried out on the initial responses (ten responses) from the two 

questionnaires at the beginning of the test phase in order to measure the internal 

consistency of the questions using Cronbach’s α method via SPSS™ tool. Then a 

descriptive analysis was undertaken to find the basic measurements of the data 

collected via questionnaires and interviews. Finally, a statistical analysis was 

conducted to test the hypotheses in order to finalize the findings of the study.  

 

 


