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ABSTRACT 
Volunteers is who are willing to assist without expectation of payment or being rewarded. A group of 
volunteers is not easy to sustain when every member of society is busy and has no financial rewards. 
Therefore, volunteer organizations that manage voluntary activities are not feasible because they require 
constant budgets and resources, while seasonal voluntary activities have different priorities. The best 
practice for volunteer job assignments to determine specific tasks and volunteers are needed. Hence, the 
purpose of this study is to allow the development system to automatically find the potential volunteers 
with suitable tasks using mobile applications. The system called “CrowdVolunteer” to help the volunteers 
to be informed real-time on the required services at anytime and anywhere. 
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INTRODUCTION 
How can we make cities smarter? Beside utilization of smart devices for various applications, a city has 
an untapped source of intelligence that it can utilize to make the city smarter. Cities around the world 
comprised of a diversity of dwellers from the various demographic background. As a centre for 
commercial, administration, education and urban social activities, cities naturally attract many talents to 
come and work, learn, live and play in the city. Hence, in theory, each city dweller should contribute their 
time, effort, resources and ideas to make the city better but in reality, this does not happen (Abu Bakar et 
al. 2015). The pressure of time, money, work and commitments living in a fast-paced modern city make 
dwellers indifferent, self-centred and oblivious of whatever is happening in the city unless it relates to 
them. This unaligned intellectual capital goes to waste when it could be harnessed for the common good 
of the society. The issue then is how to get city dwellers to contribute and be involved in activities that 
could transform the city? 

Mobile devices are widely used as they allow interaction between people and services anywhere and 
anytime. With mobile apps, it is easier to know the latest news that needs help like floods, earthquakes 
and homeless people. However, in the current era of globalisation, to sustain the volunteering group after 
the volunteering project has fulfilled its purpose when each member of the community is busy, and there 
is no economic reward for the effort. Hence the administrative organization to manage volunteering 
activities is not viable since it requires a continuous budget and resources while the volunteering activity 
is seasonal, and the focus is diverse. The best practice to create task descriptions for volunteer positions to 
determined why volunteers are needed and the specific tasks to give the volunteer. 

This paper describes the development of the system to automatically find the best match of volunteers’ 
criteria with their task using mobile apps. This paper also explains how to help the volunteers to be 
informed real-time on the required services at anytime and anywhere. This paper has been divided into six 

 Submit Date: 05.07. 2018, Acceptance Date: 22.08.2018, DOI NO: 10.7456/1080SSE/336 
Research Article - This article was checked by Turnitin 

Copyright © The Turkish Online Journal of Design, Art and Communication



The Turkish Online Journal of Design, Art and Communication - TOJDAC  
ISSN: 2146-5193, September 2018 Special Edition, p.2622-2628

sections. We begin with describing the background of research and motivation on volunteering 
management in Section 2. Next, we present our approach to developing tool for selection of volunteer 
criteria in Section 3. Section 4, we discuss the implications of these studies and the prototype. Then, in 
Section 5, we elaborate on existing systems based on websites and mobile apps. Finally, the conclusion 
gives a summary and our future work. 

I. Research Background and Motivations  
A volunteer can help people regarding, physical, financial, human and information. An issue here is how 
to maintain this group and not have an economic return when the volunteer service project reaches its 
goal when every member of the community is busy? The community does not have a platform to inform 
their problems and urgent needs in real-time (Cravens and Jackson 2012). They as volunteers need to find 
out which volunteer organizations they need to contribute. Chen et al. (Chen et al. 2011) proposed a 
mobile matching prototype that enable to volunteer activities based on location and psychological 
attributes. However they did not perform any skills, expertise and experience of volunteer based on task. 

Recruiting and selecting new candidates is two very complex processes that are difficult to achieve even 
in critical situations (Cvetkoska, Gaber, and Sekulovska 2011). A person might have the specific skills to 
contribute but face difficulties in determining the right tasks of the right organization to join (Sundeen, 
Raskoff, and Garcia 2007). For example, if someone has computer skills and wants to share his skills with 
the public, then he needs to find the right place to share his skills. There may be computer classes in 
which volunteer organizations are involved, but the volunteers do not know.  

II. Our Approach 
Motivated by the problems and challenges found in our previous work, we have developed an approach 
and automated tool called CrowdVolunteer that enable to manage the volunteer with their skills and 
expertise for mobile apps. This prototype tool based on the literature review and interviews with several 
non-government organizations (NGOs) and universities. An effective solution is to utilize the Fuzzy 
Delphi Method and Fuzzy Inference System by getting the crowd decentralized self-organization feature 
to sustain the volunteering activities and involvement in open innovation.  

By providing a framework and ecosystem for collaboration, residents are able to run various activities by 
themselves and in so doing improves the society and the city they live in. CrowdVolunteer is a real-time 
crowd platform that allows everyone to inform their problems and urgent needs of volunteerism as well as 
encourage the community to volunteer and get involved in community service, eco-preservation, welfare, 
and special needs activities. It also helps the registered and existing volunteers to be informed real-time 
on the required services at anytime and anywhere. This tool would provide notification to volunteer if 
they were close to the event. 

!  
Figure 1: The Overview of CrowdVolunteer Approach 
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CrowdVolunteer enables organization volunteer to select the potential volunteers with suitable tasks. 
Figure 1 shows an overview of our approach for selection volunteer and task based on their criteria. The 
process starts with the users need to register as a volunteer organization, crowd beneficiary (receive help 
or need help) or volunteer before using this system. Table 1 shows a process of CrowdVolunteer. 

Table 1: The Process of CrowdVolunteer 

IV. Implementation: CrowdVolunteer  
We develop our CrowdVolunteer apps with communication and collaborative support to allow 
beneficiaries who need help from volunteers at anytime and anywhere. For this, we interview with 
volunteer organizations to get the information to manage the volunteers. Further, we enhanced the 
CrowdVolunteer with aspect and criteria as we called VolCriteria to select the potential volunteer match 
with the task. Several screen dumps of the tool in use are shown in Figure 2 until Figure 5. 

Process (1): If the users are volunteer organizer or crowd beneficiary, they can develop volunteer activity or 
event and donation. They will choose the category of the event types according to the activity they 
want to do. For examples type of event are community service, eco-preservation, welfare, and 
special needs activities, etc. Each type of event has specific criteria for task. We used the Fuzzy 
Delphi method as a technique to identify the best criteria in volunteering (Mazlan, Syed Ahmad, 
and Kamalrudin 2018a). Based on these criteria, we built a hierarchy of aspect categories, and we 
called VolCriteria as pattern library. We classify aspects based on criteria in the literature and 
opinions from experts. For example, Aspect: people management and the Criteria: coaching, 
conflict management, consultation, leadership, motivation, supervision, and negotiation.

Process (2): The user who want to help, need to register as a volunteer. Volunteers will provide profile 
information, and they will be given the option to provide information about their criteria.

Process (3): Once they provided their criteria information, they will receive recommended event notifications. 
However, if they are not given the information, then they will be getting notification. We used the 
Fuzzy Inference System to match the volunteer and task based on criteria (Mazlan, Syed Ahmad, 
and Kamalrudin 2018b).

Process (4): After getting a list of the event, they can apply to join the event.

Process (5): The event is completed in three situations: If the size of the volunteers set fits with volunteers 
needed, then a task will be given to a volunteer. “Fit” here means equal or a slight larger for 
tolerance. If the number of volunteers is less than needed, volunteers need to do more tasks in an 
event. If the number of volunteers is far more than needed, then many volunteers can complete the 
task.

Process (6): Volunteers will get a status of application whether approved or not as a volunteer from volunteer 
organization.
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!  
Figure 2: Registration and Login Flow for CrowdVolunteer 

As shown in Figure 2 is the registration and login flow as volunteer, crowd beneficiary or volunteer 
organizer. User need to register and login before use CrowdVolunteer. Each user has their authority. If 
users are registered as “volunteer”, they need to fill in the criteria to facilitate the selection according to 
the task. If the users sign up as a “crowd beneficiary” or “volunteer organization”, they will need to fill in 
the requesting volunteer or donation form. They are also given to select the category of events they want 
to develop for volunteer activities and this app will provide the appropriate task selection as well as the 
criteria that fit the task. All users will know the event location distribution on the map and upcoming 
events as well as active volunteer participants. 

!  
Figure 3: Crowd Beneficiary and Volunteer Organization Module 

Figure 3 shows the crowd beneficiary or volunteer organization module can create the event voluntary 
work and monitor the potential volunteers. They have the authority to create events to help those in need 
or volunteer activities. Firstly, (1) After login, the user users can see a list of users who have done their 
own. (2) If the user is crowd volunteer needs to create special request, meanwhile if the user is volunteer 
organization needs to create event. This process is basically to request the number of volunteers and 
identify the category of event. (3) The user can view nearby volunteer location on map. (4) The organizer 
of the event will send request to potential volunteers.  
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!  
Figure 4: Volunteer Module 

Figure 4 shows the volunteer module. (1) The volunteer received notification from volunteer organizer or 
beneficiary. (2) Volunteers can find more opportunities around them in the list of events. (3) Volunteer can 
choose to join the event or not and they also can do the donation. Once the volunteer clicks to ‘join’ the 
event, the status of volunteer will change from ‘pending’ to ‘join’ at list of events. Volunteer also can view 
their profile. Figure 5 shows the admin site in web-based and also can manage the volunteer and statistic 
for volunteer. 

!  
Figure 5: Web View for Admin Module 

V. Related Works  
 Volunteering involves the individual’s decision to participate in the activity; after making the first 
decision, decide how much time to commit the activity. So, volunteering requires a platform as their 
relationship to the needy. The study on support tools in volunteering management is presented.  
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Table 2: Comparison of Volunteer Management System (Mazlan, Syed Ahmad, and Kamalrudin 2018b) 

According to Mazlan et al. (Mazlan, Syed Ahmad, and Kamalrudin 2018b) had compared the systems 
based on functional features. Based on Table 2, there have the limitations on profile feature. Most of 
works are only specific to certain volunteerism organization and focus. The existing works and apps only 
rely on basic data, competencies, interest, history but hardly consider data on personality, reputation or 
spatial information that share the location of task fulfilment or operational range. There is no automated 
or real-time communication between volunteers and NGOs to retrieve information regarding latest 
activities. Currently, system only supports semi-automatic of matching needs and assignment. Finally, 
most of the platforms are web-based application. 

!  
Figure 6: Existing Mobile Apps 

System name Volgistics Volunteer Impact Volunteer matters Your volunteers Samaritan 

Pro
file 
feat
ure

Basic data / / / / /

Competence / / / /

Interest / / / / /

Reputation - - - - -

Personality - - - - -

Spatial info / - - - -

History / - / / /

Customization / / / - /

C o
mm
u n i
cati
on

Email / / / / / 

Text message / / - - - 

Letter - - / - -

Distribution 1:1, 1:n 1:1, 1:n, n:m 1:1, 1:n 1:n 1:1, 1:n

A l l
oca
tion

Matching 
strategy

Automatic - - - - -

Semi-automatic / / / / /

Plat
f o r
m

Web-based / / / / /

Mobile access - / - / /
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As shown in Figure 6, most of the mobile apps focus on specific to certain body of organization and 
activity. The auto-matching needs are not available. For example, iM4u apps have their focus on awards 
for volunteers. The auto-feed of needs from crowd is not available. 

VI. Conclusion 
This paper aims to select the volunteer based on their criteria and volunteer can get real-time event of 
volunteering activities. Our initial studies suggest that volunteer apps are not focused on selection of 
potential volunteer based on criteria volunteer and their location. Hence, we developed CrowdVolunteer 
in mobile apps and website. This system can capable to provide a real-time crowd platform to anyone to 
participate in volunteer at anytime and anywhere. This system also capable to quickly get information or 
volunteer opportunities due to the automated notification of required services or events to any nearby and 
registered volunteers. Finally, this system capable of providing automated assistance to the volunteerism 
management to find volunteers for the emergency, crisis and event offerings based on the needed 
expertise and skills. Future work for this research is to conduct further evaluation with the NGOs to 
validate our approach and tool. Further enhancement to support CrowdVolunteer quality checking is 
needed as well as a comprehensive end-user evaluation. 
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