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ABSTRACT 

 
Software testing is important to ensure correctness of the software, gaining 

confidence from stakeholders, and contributing towards achieving high quality 

software. One approach to conduct software testing is through crowdtesting. It 

allows people from the crowd to test a particular software using their own devices 

in real environment. Currently in public service sector there is no existing 

intermediary tool to manage crowdtesting activities for public service software 

project. Therefore, public service software project relied on common testing 

approaches such as testing by internal employees or outsourced to specific 

suppliers, that in turn making public service software projects facing the risk of 

inadequate testing. This study intends to determine whether the implementation of 

crowdtesting is able to address the problems of inadequate testing in public 

service software project and to propose a web application as intermediary tool for 

crowdtesting in public service. This study employed interviews and survey with IT 

practitioners in public service sector to understand the applicability of crowdtesting 

in public service and specifications for the proposed intermediary tool. The 

intermediary tool were then evaluated through case study to determine its 

effectiveness to manage crowdtesting for public service software project. Based 

on the evaluation, it shows that most of the participant agree that the intermediary 

tool shows effectiveness in terms of defect detection, cost benefit, time, and 

testing coverage.  
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CHAPTER 1 
 

OVERVIEW OF PROJECT 
 

This chapter will explain in detail the introduction, problem statement in this 

study, objective of study, and scope of study. 

 

1.1 Introduction 
 

Software testing is an important phase in software development life cycle. The 

objective of software testing is to ensure correctness of the software, finding 

defects as early as possible, gaining confidence from stakeholders, and 

contributing towards achieving high quality software (Graham et al. 2008). Testing 

activities should be conducted throughout every level of software development life 

cycle and should start at the early stage of software development project. Early 

testing is crucial to ensure that defects can be detected as early as possible thus 

making it easier, cheaper to remove and preventing the defects from propagating 

into the software product. Software testing are commonly conducted by internal 

employees of companies or outsourced to specific suppliers (Zogaj et al. 2014; 

Yan et al. 2014). Another approach to conduct software testing is through 

crowdtesting that leverage on the concept of crowdsourcing by opening the 

testing activities for participation to the mass of people in public. 

The term crowdsourcing is derived from the combination of the words 

outsourcing and crowd (Rouse, 2010). Crowdsourcing is a concept to define the 

outsourcing of certain tasks that are usually performed by employees of an 

organization to the mass of people in the public through public invitation (Howe, 

2008). Crowdsourcing is an approach to outsource internal tasks to the mass of 

people in the public using internet in order to reduce costs, getting wide range of 

people to conduct the tasks, and faster delivery of the tasks’ objective (Hoßfeld, 

Keimel et al. 2013). With the advancement of internet technology and Web 2.0, 

organizations and companies have taken the advantage to connect with the 

people in public to conduct crowdsourcing activities as it is considered to be more 

efficient and provide cost saving (Zogaj et al. 2014). Subsequently, crowdsourcing 
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has been applied in software engineering domain to conduct requirement 

elicitation, design, coding, and testing of software (Mao et al. 2017). 

Crowdtesting (Leicht et al. 2016; Alyahya & Alrugebh, 2017; Leicht, 2018) also 

known as crowdsourced software testing is an approach of conducting software 

testing where people from the crowd located in different places to test particular 

software using their own devices in real environment. Project owners of the 

software essentially outsource the testing activity to the mass of people and 

granting access for the crowd to test their software (Leicht, 2018; Guaiani & 

Muccini, 2015). Crowdtesting is more focused on the output of the software under 

test based on certain given input since source code usually is not available to the 

crowd testers (Leicht et al. 2017).  

Crowdtesting provides several advantageous for software testing. For testing 

that requires high number of testers, crowdtesting provides the avenue to attract 

high number of participants in relatively short time and low cost (Schneider & 

Cheung, 2013; Liu et al. 2012). Through crowdtesting, software can be tested in 

the real environment, conducted by the real user, getting quick responses from 

the testers, and expediting testing activities by leveraging on distributed resources 

in the crowd (Guaiani & Muccini, 2015; Mao et al. 2017). Furthermore, 

crowdtesting able to reduce the cost of internal staffing since it provides avenue 

for companies to engage with testers from the external crowd whenever it is 

required (Mao et al. 2017). By opening participation for testing to the crowd, 

crowdtesting can garner participation from expertise in software testing as well as 

common users to conduct specific testing activities such as usability testing. 
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1.2 Problem Statement 
 

Currently in public service sector there is no existing intermediary tool that can 

manage crowdtesting activities specifically for public service software project. 

Unlike commercial software, public service software project requires more 

emphasize on the identity of testers involved as well as confidentiality of 

government data and resources. Existing commercial intermediary tools do not 

provide adequate measures for identity of testers and confidentiality which involve 

government data and resources.  Therefore, public service software project only 

relied on common testing approaches such as testing by internal employees or 

outsourced to specific suppliers, that in turn making public service software 

projects facing the risk of inadequate testing for functional as well as non-

functional of the software under testing. Since most of current software such as 

web applications and mobile applications can be accessed by users using wide 

range of platforms and devices, to conduct testing with all the possible 

combination of available platforms and devices by the common testing 

approaches are not practical and economically not viable (Leicht et al. 2017). 

Project that rely only on the common testing approaches such as internal testing 

team might not be able to test the software with all possible combination of 

platforms and devices due to time and cost constraints. The common testing 

approaches require allocating fixed number of staff to conduct the testing, and 

arranging fixed testing sessions for the testing to be done simultaneously, thus 

can result in time consuming activity and limited flexibility. Conducting testing with 

fixed number of staff in some specified location might not represent the sample of 

the actual user (Hoßfeld et al. 2013). The common testing approaches might not 

be suitable to test software that can run on multiple hardware such as mobile 

applications due to challenges that come wide variety of possible configurations 

that will affect the behavior of the software (Guaiani & Muccini, 2015). Based on a 

study of current practices in software development in Malaysia, it has found out 

that 73.2% of respondents viewed that current practices of software testing alone 

is inadequate to ensure the software under testing has achieved its specification 

(Baharorn et al. 2016). 
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1.3 Objective  
 

This study consist of research work on the implementation of crowdtesting in 

public service domain and development of intermediary tool for the 

implementation of crowdtesting. The objectives of this study are as follow: 

i. To propose web application as intermediary tool in managing 

implementation of crowdtesting in public service software project.  

ii. To develop web application as intermediary tool for crowtesting in public 

service software project. 

iii. To evaluate the effectiveness of the intermediary tool in managing 

crowdtesting for public service software project. 

 

1.4 Scope  
 

The scope of study is focusing on the implementation of crowdtesting 

approach for software projects in Malaysian public service sector. This study is to 

produce an intermediary web tool for the use of public service departments and 

agencies to conduct crowdtesting for public service software projects. In order to 

address the aspects of testers’ identity and confidentiality of government data and 

resources, the crowd to be involved in the crowdtesting is designated from 

government servants. 

 

1.5 Tools  
 

This project employed several tools to accomplish the design and 

development of the intermediary tool. The design of the intermediary tool used 

online diagram software Lucidchart and Creately diagram maker to come up with 

the related UML diagrams. The intermediary tool was developed using language 

PHP version 7.2.2 and Laravel PHP Framework version 5.6.39 to provide 

structure and quality of the developed web application. Development was 

conducted on integrated development environment (IDE) Visual Studio Code 

version 1.30.2. Database engine of the intermediary tool employed MySQL 
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version 5.0.12 to store all the data involved. Web server Apache version 2.4.29 is 

used to run the intermediary tool as web application. 

 

1.6 Summary of Contribution  
 

Throughout this study, several outcomes have been achieved through 

activities that have been conducted such as interview, survey, development, and 

case study. Through interview and survey, current adoption level of crowdtesting 

in public sector has been identified and the suitability of implementing 

crowdtesting for public sector software project has been explored. The interview 

has also identified the main requirements of the crowdtesting intermediary tool for 

the implementation in public service domain. Based on the requirements, the 

prototype of the crowdtesting intermediary tool has been developed. Through the 

case study, the effectiveness of the proposed intermediary tool has been 

evaluated based on four metrics: defect detection capability, cost benefit, time, 

and testing coverage. 

 

1.7 Thesis Structure  
 

This report is structured into seven chapters. Chapter 2 covers on the literature 

review of existing studies related to the area of this study. In Chapter 3, 

methodologies that were employed in this study are explained in detail. Chapter 4 

describes the interview and survey that have been conducted and provide the 

result and analysis. Chapter 5 elaborates on the development of the intermediary 

tool and the user interfaces of the tool. Chapter 6 explains on the case study that 

have been conducted to evaluate the effectiveness of the proposed intermediary 

tool and analyzes result of the evaluation. Finally, Chapter 7 discusses on the 

conclusion of this study. 
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