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3. RESEARCH METHODOLOGY 

 

 

In this chapter, the methodology used to conduct the research is explained. Details of the type of 

investigation, population and sample selection, data collection methods and improvements made 

based on the preliminary study are discussed. Hypothesis to test the usage level of freely 

available source code samples and framework used for the qualitative analysis are also described 

in this chapter. 

3.1 Type and Nature of the Study 

This research is done using both qualitative and quantitative techniques. For the quantitative 

analysis, a questionnaire was used and for the qualitative analysis, structured interviews were 

used based on the questionnaire. 

The first objective is to find the usage level of UCSCS by software practitioners. The second 

objective is to identify the patterns of UCSCS usage as years of experience of engineer vary. 

Considering the possible situational factors such as complexity of the problem, experience level 

of engineers, exposure to tools and technologies and time availability for the delivery, researcher 

has followed a qualitative approach to analyze the details of this aspect. Similarly, the freely 

available source code sample usage in different stages of a project lifecycle is also studied using 

a qualitative analysis.  
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As Figure 3-1 illustrate below, different information of software engineers such as years of 

experience, whether they use free samples, frequency of use, etc were collected using series of 

structured interviews. Then collected data was analyzed to identify the level of usage, what types 

of problems are solved using samples and how samples were used in developments. Final 

outcomes of this analysis were the level of usage of freely available source code samples, and 

patterns of sample usage with years of experience and different stages of project life cycle. 

 

Figure 3-1 : Research Design 

 

3.2 Unit of Analysis 

In this research, the main unit of analysis is the individual. Prior to unit analysis, around 10 

individuals were informally interviewed to obtain information around the topic and its 

background. The outcomes of these interviews were taken as the basis for the questionnaire 

developed to be use in the structured interviews. 
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3.3 Sample Design 

The population for the analysis was software engineers. But to improve the quality of findings, it 

was a requirement to identify a uniform set of software engineers as the sample. Following 

attributes were considered to maintain the uniformity of population 

 Engineers possessing a Bachelors Degree 

 Working in an Offshore software development company 

 Not working with legacy systems 

 

3.4 Data Collection 

This section describes challenges researcher faced to find out the suitable sample of data for the 

research and then the sample selection method used to find the best sample for the analysis. 

Prior to the data collection, discussions with few engineers posses over seven years in the 

industry were conducted to identify nature and process of software development problem 

solving. Followed by that a questionnaire was prepared based on the finding and tested it with 10 

engineers using interviews to explore more details for the analysis. In this process, many 

unrevealed options were identified.  

Using the improved questionnaire, structured interviews were conducted to better understand the 

nature of development, the engineer involved with for qualitative analysis. Due to time and 

access limitations, 20 percent of the cases were collected using questionnaires. Information 

collected from questionnaires (without interviews) were used only in the quantitative analysis. 

Qualitative conclusions were drawn only using the interviews which gave the researcher 

provision to understand the background of engineers work environment (nature of development, 

experience in domain (both business and technical), time availability, and any other limiting 

factors that could affect the approach of problem solving). 
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Data Collection Challenges 

Finding a unified sample to meaningfully complete the study was challenging task. Software 

development companies differ one another in various aspects. Some of the dissimilarities are 

discusses below in detail. 

Size of the company: When there are fifteen or less employees in the company, it can be 

considered as a small company. In such a company, one engineer might be looking into many 

developments at the same time. Hence the requirements of quick solutions are essential in such 

company and this could have a direct impact on how an engineer use source code samples in 

their developments. 

Type of development: Whether a company engaged in product development, project 

development or maintenance work was considered as type of development. This also have a 

direct impact on how engineers use code samples in their development. If it is product or project, 

the requirement to use sample code could be high, but with maintenance work it can be less as 

engineers are well aware of both technologies and business domain of the system. 

Technologies used: What technologies are used by a software development company also play a 

role in determining how engineers use sample code. Companies that use proprietary frameworks 

and development tools are likely to use source code samples less than engineers in a company 

which uses latest development tools from popular vendors.  

Additional Considerations: Even within a company, software engineers get assigned various 

different tasks such as, Research & Development, Improvements, Maintenance, Explore new 

technologies, Explore new development tools and frameworks etc. 

Due to practical difficulties in finding sufficient number of software engineers who use source 

code samples for each problem domain, this research was carried out without considering the 

different problem domains. This can be considered as a limitation in this research. 
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3.5 Definitions and Attributes 

This section introduces working definitions for some of the terms used in this thesis. Different 

attributes were identified and measured to analyze usage of freely available source code samples 

and those attributes are also described in this section. 

User Created Source Code Samples (UCSCS) 

Source code written to explain a particular functionality or syntax with the intention of sharing 

knowledge with others are consider as source code samples. When amateurs contribute content 

and that content not necessary to be authorized by a body it is recognized as User Created 

Content (UCC). When source code samples are published by amateurs the outcome has 

categorized as User Created Source Code Samples (UCSCS). In this, product documentation 

(Official references by vendor), any knowledge bases maintain by software vendors and open 

source projects are not considered as UCSCS. 

Attributes used in the research to analyze the usage of freely available source code samples can 

group into two categories as Type of problems solved (Application) and Method of use (Usage). 

Attributes under these two categories are discussed below. 

 

Attributes related to Type of Problem Solved 

Syntax Related Problem 

Syntax is defined in Oxford dictionary as “the arrangement of words and phrases to create well-

formed sentences in a language” and the definition is applicable to computer languages as well. 

Lack of knowledge to arrange variables and keywords to get valid programming language 

statement (or set of statements) is defined in this research as a Syntax Related Problem. 

Functionality and Behavior Related Problem 

Software libraries, modules and components have different methods and attributes which could 

be manipulated in ways to change the sequence of method execution to get different behaviors. 

When an engineer does not have knowledge to manipulate functions and attributes to get the 
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desired functionality and behavior from a software library, module or component, it is defined in 

this research as Functionality and Behavior Relate problem. 

Application Troubleshooting Related Problem 

When a functionality of a piece of software (developed in-house or provided by a vendor) is not 

functioning in the way it has documented or expected, and lack readily available knowledge to 

correct the malfunctioning we refer such problems as Application Troubleshooting Related 

Problem. 

Attributes related to Method of Use 

Use as It Is 

When a sample source code is used in software development without doing any code changes to 

the sample it is defined as “Use as It Is” in this research. 

Understand and Rewrite 

When an engineer read and understand all key statements of a sample code and implement the 

required set of programming statements in his/her program is defined as “Understand and 

rewrite”  

Modify as Required 

The process of an engineer reading and understanding a sample source code and then doing 

necessary changes to convert the sample source code to get the desired functionality is defined as 

Modify as Required in this research. 

 

3.6 Hypothesis 

Figure 3-2 illustrates and Table 3-1 tabulates the independent variable and the dependent 

variable for the hypothesis testing. 
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Figure 3-2 : Conceptual Framework for Hypothesis Testing 

 

Table 3-1 : Definitions of Variables 

Independent Variable Dependent Variable 

Frequency of UCSCS use Usage Level of UCSCS 

 

As Table 3-1 illustrate, frequency of freely available source code sample used by engineers 

(when they have a problem to solve) was measured. Measurement of the frequency indicates the 

usage level of freely available source code samples which is the dependent variable of the 

hypothesis. 

Main Hypotheses  

Ho: UCSCS usage is NOT high when there are software development problems to solve 

Ha: UCSCS usage is high when there are software development problems to solve 

Mean of UCSCS usage in software development problems - (µu) 
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3.7 A Framework for Qualitative Analysis 

 

Table 3-2 : Framework for UCSCS usage pattern analysis 

  
Syntax 
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Functionality 
& Behavior 

Troubleshooting 
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Lifecycle of 
Project 

           

 

In addition to the framework described above, how an engineer would use freely available 

source code samples, performance of engineers with sample usage, contribution aspect is also 

analyzed in next chapter. We also discuss few interesting interviews drew researcher‟s 

attention under miscellaneous findings in the next chapter. 


