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Abstract- Crowdsourcing in general is an online 

distributed model for solving problems where the 

organizations use large number of contributions 

from Internet users for ideas and services towards 

problem solving. Crowdsourcing assists to divide 

work in tasks for contributors to achieve desired 

results and increase performance of platforms. 

Crowdsourcing embraces cheap labor that means 

less credible output and low quality products. 

Therefore, this study aims to propose a novel 

model in order to control the quality of the 

crowdsourced product. Exploratory mode of 

research has been adopted in order to explore the 

quality of crowdsourced software products. 

Furthermore, a roadmap is also formulated to lead 

crowdsource organizations in order to improve the 

quality of developed crowdsource product. 
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I. INTRODUCTION 

 

 Crowdsourcing is an effective way for 

receiving contributions from large group of Internet 

users to generate ideas and solve problems [1-2]. 

Crowdsourcing is a mixture of two words “crowd” 

and “outsourcing”. Crowd comprises of diverse 

Internet users that contribute to solve problems, 

whereas outsourcing remains famous for dividing 

work between workers although the work comes 

from predefined sources. However crowdsourcing 

includes work from distinct and undefined sources 

as shown in Fig. 1. Crowdsourcing has already 

been adopted in various fields like art, business, 

governance and medicine etc. Open source 

crowdsourcing platforms are available to provide 

significant help to crowd and aid crowd to become 

more active. Some of the popular crowdsourcing 

platforms include TopCoder, uTest, Mturk, 

Crowdx, Bountify, Pay4Bugs and AppStori [2-7]. 

 

 

 

Crowdsourcing organizations strive to increase 

their production but delivery of products without 

meeting the quality benchmarks is insufficient. 

Products quality is a subjective attribute as 

according to Joseph M. Juran “quality is fitness for 

use and customer defines fitness”. Crowdsourcing 

embraces cheap labor that means less credible 

output and low quality products, as managing large 

scale workers has become difficult for requesters in 

crowdsourcing platforms [8].  

 

 
Fig. 1: Architectural overview of a typical 

crowdsourcing environment 

 

Since workers are paid for their contribution often 

a cash incentive effect crowd workers to complete 

allowed tasks quickly rather than doing well. As 

crowdsourcing platforms allow many unqualified 

participants to work that result in large quantity of 

unusable data. Therefore, each task is completed 

multiple times that increase monetary costs as well 

as affects the quality of the output [9-15].  

A quantitative study has been conducted by Hirth, 

Hoßfeld [16] that exploring the crowdsourcing 

workers per country conducting a survey. Results 

show that majority of workers belong to Indonesia 

and Bangladesh as shown in Fig. 2. 
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Fig. 2: Workers per Country [16] 

 

In recent years, several studies deal with 

crowdsourcing platform but these are deficient to 

address quality aspects of delivered software 

products that still needs to be focused [10-15].  

Therefore, this study intends to propose a quality 

control model in order to assure the quality of 

software products by conducting an exploratory 

study on the state of the art literature. 

This study is worded as Section II presents 

extensive review of literature regarding the 

software products quality. Section III describes 

adopted research methodology. Section IV presents 

proposed quality model and Section V describes 

future work and concludes this study. 

 

II. LITERATURE REVIEW 

 

 The term Crowdsourcing was coined by Jeff 

Howe [17-18] and can be defined as “a 

combination of two words crowd and outsourcing 

facilitating with a pool of cheap labor opinions and 

ideas for problem solving [17]. The crowdsourcing 

process embraces finding solution of problems 

from unidentified group of people where the owner 

of crowdsourcing task is called requester who 

submits the task on crowdsourcing platform with 

associated time duration and reward. The persons 

who work on the submitted task are called workers 

[1, 7, 19-20].  

The workers provide best submission of task to 

earn reward. The requester collects all the 

submissions of workers and grant reward to 

corresponding workers for their contributions. 

Sometimes requester has to reward all workers who 

have completed the task according to the defined 

instructions [21]. Crowdsourcing platforms have 

been used to describe tasks and services through 

which they get contributions from diverse workers. 

Different crowd superior systems that are used for 

crowdsourcing include Amazon Mechanical Turk, 

TopCoder, eBay, StackOverflow, AppStori, uTest 

and CrowdFlower [22-24]. Some famous online 

crowdsourcing systems that are used for large scale 

gathering of human intelligence are shown in the 

Table 1 along with the services that they perform 

and categories of tasks that are accomplished by 

these systems [2-5]. Amazon MTurk was 

developed in 2005 to provide intermediary services 

for performing variety of tasks. Amazon MTurk is 

in general online workplace for crowd to add their 

contributions and get reward where requester 

submits the crowdsourcing task that is called 

Human Intelligence Tasks (HIT) as shown in Fig. 1 

[25-26]. Amazon MTurk maintains the percentage 

of submitted task by workers. There is no 

mechanism for the fair evaluations of the tasks 

[27]. TopCoder is an online business model of 

crowdsourcing with the purpose of developing 

software products [23, 28]. StackOverflow is a web 

site in which users ask question and get response 

additionally they can also answer other questions 

[29] furthermore, voting is conducted for the 

checking the quality of questions and answers. 

StackOverflow does not include a mechanism for 

checking the unfair voting for workers. eBay is also 

an online system which cannot work without 

contributions of users that embrace seller and buyer 

relationship whereas sellers and buyers reputation 

is maintained [1, 17, 22]. 

   

Table 1: Crowdsourcing Organizations and their Services 

Organization Service Tasks Reference 

Amazone Mechanical 

Turk 

Intermediary Variety of interesting 

tasks to be performed 

[5-7] 

Crowdx Mobile network 

Monitoring 

Collect millions of data 

samples 

[30] 

uTest Software testing and 

feedback 

Testing software [4] 

Topcoder Development, Design  Application 

development, design and 

prototyping 

[3, 28] 

Bountify Intermediary Variety of tasks  [20] 

 Pay4Bugs  Software Testing Tasks to find bugs [31] 

 

One of the wide-ranging goal of crowdsourcing is 

to develop high quality software products within 

scope, time and budget. Software quality is vital 

and crucial for the survival of the software product 

as it has have already highlighted in the existing 

literature [6, 7, 9, 18, 22, 25, 28, 32-39]. Quality of 

a software product comprises of diverse attributes 

or characteristics including controllability, 
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portability, reliability, functionality, performance, 

efficiency, security, maintainability, usability and 

etc. [40-41]. Various identified studies of 

crowdsourcing have only discussed different task 

designing processes and issues regarding task 

designing and are deficient to facilitate by 

providing a mechanism or a process to enhance the 

quality crowdsourced software products. An effort 

has been made by [33] exploring five 

crowdsourcing websites in order to identify the 

quality assurance techniques that can help to 

improve the crowdsourced data. A survey has been 

conducted to discover the reliability of websites 

like YouTube etc. and highlight different factors 

that regulate the crowdsourcing data. Yang 

introduced the content based techniques for 

developers to enhance the performance of 

developers with respect to qualitative deliverables 

of software [28]. In addition to that Wu et al. 

worked on the crowdsourcing platforms such as 

TopCoder, provides individual as well as peer 

software development techniques and 

methodologies by proposing a model of theoretical 

game and it provides different strategies regarding 

behavioral analysis of contestants in TopCoder 

[42]. 

Main challenge in crowdsourcing is how to 

encourage workers to produce good output. 

Currently there is no appropriate way of 

guarantying quality in crowdsourcing products [10-

15]. It has been urged by [43] increase in financial 

incentive doesn’t increase quality but increase 

quantity. So there is need of a better approaches to 

ensure the quality. The key concerns for the 

development of software on crowdsourcing 

platforms defined in different studies includes task 

decomposition, coordination and communication, 

planning with scheduling, and knowledge and 

intellectual property [2]. However, few studies 

have been conducted to analyze the quality of 

crowdsourced software products. Diverse studies 

addresses existing quality control approaches used 

in crowdsourcing systems that include effective 

task preparation. There are techniques and 

approaches for defining task and making 

compensation policy but there is no model for 

assuring quality. Hence crowdsourcing companies 

need to think about some goals for the quality 

evaluation of software products. Therefore, this 

study contributes in a way by providing quality 

control model for crowdsourcing platforms to 

enhance the quality of crowdsourcing products. 

 

III. RESEARCH METHOD 

 

 Exploratory research method has been 

adopted to explore current vision and state of the 

art literature intensively. Exploratory model is 

beneficial if the targeted issue has never been 

addressed or insufficient evidences are attainable 

and researcher intends to probe the research arena 

[44-45]. Moreover, an exploratory study initiates 

erecting observations and penetrating for a pattern. 

The researcher advance the idea about why this 

pattern arises. This approach is occasionally 

recognized as the inductive method. Therefore, 

exploratory research provides an appropriate way 

to assist researcher with the basic work for later 

studies [44, 46].We have adopted the exploratory 

method to identify the problem that has not been 

studied more intensively. 

 

IV. PROPOSED QUALITY MODEL 

 

 A quality control model has been proposed 

to overcome problems experienced by the 

crowdsourcing organizations. Proposed model has 

been divided in different layers or blocks such as 

task initialization, quality control approaches 

incentive policies, etc. as shown in Fig. 3.  

 

A. Crowdsourcing Organization:  

First block is the crowdsourcing organization 

where requester submits the task on the 

crowdsourcing platform. Workers select the task 

they want to perform and after completion they 

resubmit work to the requester on the 

crowdsourcing platform. In result the requester 

pays the contributor for his working. Workers may 

not want to work on the task in exchange of the 

reward. In some cases workers face problems 

related to the task specification. In our proposed 

model we specify some rules that crowdsourcing 

organization may follow to achieve the desired 

quality of the products. Crowdsourcing 

organization must define the description of the task 

for the contributors to follow. Organization must 

define task allocated time in which worker will 

submit the completed task. At initial level requester 

will define quality criteria to the worker and on that 

bases agreement will be signed for incentives. 

 

B. Workers Management:  

Second block is workers management where 

organization should maintain the profile of the 

worker and keep track of the worker activities. 

Organization selects workers on the basis of 

defined criteria of the organization to select 

workers. Improper selection of workers for task 

reduces the quality of result. Breaking down task 

allows identifying quality assurance. 

Crowdsourcing task designed in proper way 

provide useful results. Workers that are selected on 

the base of the qualification, reputation based, 

knowledge based provide useful response. Training 

and workshops conducted for the workers improve 

their skills. Select the worker that fulfills the 

required criteria of organizational standards. 
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Fig. 3: A Quality Control Model for Crowdsourcing 

 

C. Task Initialization:  

The next block is namely task initialization. The 

difficulty of the tasks are intermediate in their 

difficultly, estimate crowd workers skills, their 

intentions and leveraging them for inferring true 

responses works well, even though with an 

additional computation cost. In proposed model 

crowdsourcing platform help workers to start 

working on the distributed task described by 

organization. Description of task helps organization 

to meet quality standards. Workers start working 

on task and get instructions from the organization. 

Maintain requester and worker interaction for 

performing tasks as specified.  

 

D. Quality Control Approaches:  

Next block is about quality control approaches that 

have not been adopted before. Expert reviews and 

quality standards are required to meet the quality of 

products for customer satisfaction. Quality control 

mechanisms should be adopted that crowdsourcing 

organization must follow for maintenance of 

product quality and reputation of the organization. 

Existing approaches can be classified into two 

types such as task design time and task run time. 

Both approaches are not mutually-exclusive. A task 

can be utilized both approaches to enhance the 

opportunity of attaining quality product. At task 

design time crowdsourcing requesters may force 

procedures for devising a well-designed chore 

processes and allows most suitable and 

professional crowd for contribution to that task. 

While these techniques enhance the chance of 

obtaining high quality contributions from the 

crowd, still it is required to check the quality of 

contributions at task run time. As experienced 

personnel might submit below quality contributions 

due to misinterpretation of task. This can be 

achieved by managing workflow from task design 

to task run time. Proposed model follow principles 

of workflow management and statistical control of 

overall processes in crowdsourcing platform 

Therefore, requesters should enforce quality control 

mechanism approaches not only at the time of 

execution task but also during the collection of 

contributions from crowd and possibly combined to 

build the ultimate task answer.  

 

E. Incentive Policy:  

Incentive policy is the last block that must be 

trailed by organizations to motivate workers to 

develop products according to the quality standards 

described by the organization. Proposed model 

describe incentive policy should be followed by the 

quality control approaches. Resulted output should 

be verified by the experts and check if it meets 

quality standards and on quality based incentives 

should be given to the workers. 

 

V. CONCLUSION AND FUTURE WORK 

 

 Crowdsourcing is an effective way for 

receiving contributions from large group of Internet 

users to generate ideas and solve problems. 

Without qualified crowd, crowdsourcing platforms 

remain unattractive for organizations as tasks are 

completed inaccurate and slowly, this effect the 

quality of products. As crowdsourcing allows any 

person to participate that sometimes result in large 

quantity of unusable contributions. Crowdsourcing 

organizations need to improve the quality of 

developed products. Therefore a quality model has 

been proposed to assure the quality of 

crowdsourced products by overcoming the 

problems experienced by the organizations endorse 

in crowdsourced development. Additionally the 

proposed model will help to maintain crowd and 

task design as well as maintaining quality standards 

for organizations.  In future work we will 

contribute by providing quality control mechanisms 

that will assist crowdsourcing platforms to 

maintain their processes and quality of products.  
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Crowdsourcing is an elusive and subjective term; 

there are many issues and challenges related to 

quality of software products developed through 

crowdsourcing that require new quality control 

mechanisms. Subsequently, there should be some 

crowdsourcing principles to meet the goals of 

crowdsourcing platforms in rigid traditional 

systems. In future we need to identify issues and 

we need to plan the evaluation criteria. However, 

for future perspective we have highlighted some of 

most convincing issues for the further analysis to 

evaluate the current and new promising 

technological to enhance the quality of software 

products. 
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