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Abstract—Collaborative research includes research 

activities conducted by a group of people working at 

different locations and has become a hot issue due to the 

effects of globalization and advances in information 

technology (IT). The aim of this study is to design, 

develop, implement and evaluate an IT environment to 

better manage the standard processes of a collaborative 

research by providing more efficient use of the resources. 

Inspired by the studies in the literature, the basic steps 

and requirements of a typical collaborative research are 

identified and the related process flow diagram is 

generated. Next a Web 2.0 supported business process 

management (BPM) environment is developed in the 

direction of the process flow diagram to support 

collaborative researches. A commercial BPM system is 

used to automate and monitor the processes, whereas 

Web 2.0 platform is used for communications 

management, workspace sharing and data collection. The 

proposed environment is experimented by a case study 

conducted with a group of researchers; its performance is 

evaluated and directions for improvements are identified. 

It is concluded that in general the Web 2.0 supported 

BPM environment is functional, reliable and useful for 

collaborative research. The environment is found to be 

more suitable for research support processes compared to 

basic research processes. 

 
Index Terms—Collaborative research, business process 

management (BPM), Web 2.0, information technology 

(IT) utilization. 

 

I.  INTRODUCTION 

Collaboration has always been a preliminary concern 

for the researchers and substantial amount of studies have 

been made to discover its forms, properties, 

functionalities and implications. A clear cut definition 

which is agreed by all researchers still does not exist, 

mostly due to the effects of dynamic environmental 

conditions on human collaboration. Aligned with the 

impacts of globalization and advances in information and 

communication technologies there has been a 

considerable increase in the number, size and diversity of 

collaborative research projects [1]. Besides world of 

science, international research organizations like 

European Commission and policy makers extensively 

promote collaborative research mostly due to the benefits 

obtained by integration of different environments [1, 2, 3, 

4, 5].  

In coherent terms, collaborative research includes 

research activities conducted by individuals or groups, 

between or within different disciplines, countries, 

organizations and/or locations [1, 2, 6]. Thus a 

collaborative research requires the management of a flow 

of processes that should be handled by researchers most 

likely in different locations. In addition to the challenges 

arising merely from the nature of human collaboration 

like difficulty in achieving consensus, ethical/legal 

problems due to ownership, distribution of power, risk 

between partners and difficulty of cultural differentiations, 

a collaborative research includes additional financial, 

timing and managerial costs [2, 6, 7, 8, 9, 10, 11, 12, 13, 

14]. As the team size and the diversity of the locations 

increase, the management of the research processes 

becomes even more challenging and this necessitates the 

use of specialized information technology (IT) 

environments to reinforce the basic and support research 

processes [15, 16]. 

The studies in the literature show that although 

collaboration has rich outputs in research, a lot of effort 

has to be spent until a balanced state of cooperation is 

reached between different participants [17]. At this point, 

business process management (BPM) systems, which 

help organizations to efficiently manage their processes, 

might play a key role to overcome the difficulties of 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V77-4V936JD-2&_user=690989&_coverDate=03%2F31%2F2009&_rdoc=1&_fmt=full&_orig=search&_cdi=5835&_sort=d&_docanchor=&view=c&_acct=C000038518&_version=1&_urlVersion=0&_userid=690989&md5=94296b816f6423ce4595f7405f601768#bib2
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collaborative research. The underlying idea of developing 

a BPM system is to automate the steps of a research to 

better track and monitor its development and improve 

processes‘ productivity by providing more efficient use of 

the resources. Actually a collaborative research requires 

several other functionalities which are specific to team 

collaboration such as performing meetings, sharing ideas 

and documents, etc. At this instant, Web 2.0 platform, 

which allows users to interact, collaborate, and share 

information and workspace with each other, could help 

researchers. Thus, it is necessary to design an IT 

environment, which handles the required functionalities 

of a collaborative research comprehensively. 

With these inspirations, a literature survey is provided 

in the next section to highlight the collaborative research 

processes and the type of IT usage proposed. In Section 

III, a Web 2.0 supported BPM environment is designed, 

developed and implemented with a case study. The 

findings of the study are discussed in Section IV and the 

contributions are presented in Section V. 

 

II.  LITERATURE SURVEY 

Although there are various studies in literature about 

IT usage in collaborative research, there still seems to be 

dispersed opinions about in which collaborative research 

processes IT can be used effectively. It should be noted 

that research processes are primarily human rather than 

mechanistic in nature; that is the primary activities are 

concerned with the interactions of people rather than 

machines [18]. Although collaboration is heavily 

promoted in e–science and IT is found to have significant 

potential to facilitate cooperative research, actual 

collaborative research processes have been difficult to 

achieve in practice and IT should be evaluated carefully 

to determine best practices [19, 20]. In this context, Table 

1 lists the processes that are seen as grounds of 

collaborative research together with the agreement of IT 

usage in these processes according to previous studies. 

Table 2 lists the related IT tools for collaborative research. 

Table 1. Collaborative Research Processes Where IT Can Be Used 

Processes References 

Basic Research Processes  

Establishment of theoretical base Ref. [21] 

Research design and  methodology Ref. [22] 

Data collection Refs. [22, 23] 

Analyses and interpretation Refs. [22, 24] 

Reporting and final evaluation Ref. [24] 

Research Support Processes  

Objectives setting Refs. [20, 24] 

Project planning Refs. [4, 5, 18, 22, 23, 24]  

Communications management Refs.[ 4, 15, 20, 22, 23, 24, 25] 

Workspace sharing  Refs. [15, 20, 23, 24, 25, 26]  

Monitoring Refs. [15, 18, 24] 

 

Table 2. IT Tools For Collaborative Research 

IT Tools References 

Office tools  Ref. [15] 

Communication tools  Refs. [4, 15, 20, 21, 22, 23, 27, 28] 

Video conferencing Refs. [4, 20, 23, 29] 

Web 1.0 environment  Refs. [4, 15, 21, 23, 28, 30, 31]  

Web 2.0 platform  Refs. [15, 20, 22, 23, 24, 30, 32, 33] 

Analysis tools  Refs. [32, 34] 

Resource sharing environments  Refs. [19, 20, 27, 35] 

Management tools  Refs. [18, 20, 22, 24, 27, 36]  

 

In a comprehensive review, the potentials of Web 2.0 

technologies and social software in execution and 

coordination of collaborative research activities are 

presented [37]. Meanwhile the pitfalls of using ICT in 

collaborative research such as requirement for high level 

of technology readiness, difficulty in adapting to new 

settings and the challenge of building trust have been 

highlighted [38]. Other challenges that are found to be 

important in both science & engineering and behavioral 

& social sciences domains are usability, unreliability of 

technology, cost, ineffectiveness of ICT mediated 

communication, variance in tool availability and 

competence among researchers [39]. 

In spite of comprehensive opinions about IT usage in 

collaborative research, there are few IT–based systems 

proposed for supporting the processes of collaborative 

research. In one of these systems, a framework has been 

developed for an integrated information system for 

collaborative research, offering special services for 

doctoral studies and research activities by considering all 

relevant aspects of education and research as being parts 

of processes [24]. In another system, the design principles 

aiming to support research collaboration have been 

identified using Viable Systems Model (VSM) [18]. 

Furthermore, a research project has been conducted 

where a system prototype has been developed that 

supports group communication and knowledge sharing 

via the Wiki–based platform [25]. 

 

III.  METHODOLOGY 

In this study, based on the literature survey 

summarized above and in the direction of the 

requirements determined in the research project [17] 

which this study is also a part of, initially a process flow 

diagram for a collaborative research is designed, secondly 

a Web 2.0 supported BPM environment is developed in 

the direction of the process flow diagram, and finally the 

environment is experimented with a case study. 

A.  Design of the Process Flow Diagram for a 

Collaborative Research 

According to the literature summarized and to the 

findings of the research project [17], a typical 

collaborative research should include the following main 

steps; review of the related literature, development of the 

theoretical model, design of the survey, collection of the 

data, analysis of the collected data and generation of the 
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project report. A collaborative research further requires 

periodic or occasional meetings where the ideas are 

shared and discussions are made to determine the future 

direction of the research. Thus the flow in the BPM 

system should include planned meetings in every step of 

the research and the BPM system should provide a 

computerized platform to perform these meetings from 

distant locations. Moreover, a common workspace should 

be created where the studies in distributed locations can 

be uploaded and shared with the research team members. 
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Fig. 1. Process flow diagram for collaborative research 
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A collaborative research project team is usually 

composed of a project executor, a group of researchers, a 

group of research assistants and a group of technical 

specialists. The project executor is responsible for the 

general management of the project that includes task 

assignments to the team members, general monitoring of 

the quality of the research processes and performance 

evaluation of the researchers. The researchers take part in 

the scientific development of the research by the support 

of the research assistants. Technical specialists provide 

technical support to the researchers for the information 

systems used. 

Based on the above requirements of a collaborative 

research, the flow diagram of the standard processes of a 

collaborative research study is prepared as given in Fig. 1. 

The flow includes the individual activities and the 

meetings to be performed during the study. The owners 

of these activities and the correspondents of the meetings 

are also shown. In the direction of the flow, the project 

starts with the kick–off of the project executor, continues 

with the execution of the research processes defined and 

is finalized with the submission of the research report. 

B.  Development of a Web 2.0 Supported BPM 

Environment for Collaborative Research 

In the next step of the study, a BPM system that has 

been developed by a Turkish company for business use is 

chosen as the BPM system to model, implement and 

experiment the process flow of the collaborative research. 

The modeling module of the BPM system is used to 

generate the business process model that includes the 

same processes as in Fig. 1 with the additional reminder 

processes where email messages are sent to the selected 

members by the project executor to invite them to a 

meeting or to assign a process to a specific member. 

According to the flow of the processes modeled in 

BPM system, it is required to start the project by the 

project executor‘s message and then to e-mail reminders 

automatically to the relevant members of the team for the 

succeeding processes. Each person who takes part in the 

research has to check his or her inbox in order to monitor 

the track of the processes and should undertake each 

piece of work upon which the project executor has 

previously entailed. 

The process flow of a collaborative research in Fig. 1 

includes several meetings that should be handled online. 

Unfortunately, the chosen BPM system does not support 

functionalities like online conferencing or chatting. Thus 

it is provided that the meetings should be held on the 

Web 2.0 platform without coming together physically. 

Furthermore, a ―Collaborative Research Group‖ is 

created in the Web 2.0 platform to share a common 

workspace. Literature, Research Design, Report, 

Analyses and Meeting Minutes folders have been created 

in this common workspace where documents can be  

 

uploaded or downloaded by the relevant members whom 

the project executor assigns responsibility.  

The project executor has the right to start and lead 

discussions and provide insight to each person involved 

in the research. 

Web 2.0 platform is also used for designing and 

conducting the surveys, and collecting the data. The 

respondents are asked to fill and submit the questionnaire 

online by using this platform.  

To send the survey link to all recipients, the survey 

management software that has been developed internally 

in the Center for Information Systems Research and 

Application (BSUYGAR) is used.  

In addition to these, SPSS is proposed for data analysis 

and MS–Office programs are proposed for documentation 

and graphical work. 

C.  Experimentation of the Web 2.0 supported BPM 

Environment with a Case Study 

In this step a case study is made to test the performance 

of the Web 2.0 supported BPM environment for 

collaborative research. For this purpose, a research topic 

is selected as ―Identifying the Factors Affecting the 

Performance and Success of Exchange Students in 

Management Information Systems Department of 

Bogazici University‖. This collaborative research study is 

conducted by a team of nine members composed of a 

project executor, six researchers, a research assistant and 

a technical specialist. Prior to the case study, the team 

members are informed about the process flow of the 

collaborative research, team formation and tools to be 

used during the case study.  

The research has been started with the kick–off of the 

project executor and followed by the team members in 

the BPM and Web 2.0 based IT environment in 

accordance to the processes defined in Fig. 1.  

For reference, some highlights have been provided for 

the case study in this paper: 

Fig. 2 gives the screen showing the reminder messages 

for the assigned tasks and meetings in the BPM system. 

In this screen, the description, type and status of the 

process; and the assignment and completion times are 

provided. 

Fig. 3 shows the common workspace created to upload 

the files of studies or papers in Web 2.0 platform. It also 

shows the name of the researcher and the time of 

uploading. 

A screenshot of the BSUYGAR Survey Manager is 

shown in Fig. 4. An example e-mail screen for a survey 

sent to a list of students is presented. 

Fig. 5 shows an invitation for a meeting in the BPM 

system. Precisely the provided screen shows the 

invitation for Meeting 1 from the project executor 

including the topic of the meeting, its time and other 

related details. 
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Fig. 2. BPM system screen showing the reminder messages for the assigned tasks and meetings 

 
 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 

 
 

 
 

Fig. 3. The common workspace in MSN used to upload studies from distributed locations 
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Fig. 4. Process 11b: E-mail screen of the BSUYGAR Survey Manager 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Invitation for Meeting 1 from the project executor 

IV.  FINDINGS OF THE STUDY 

The developed Web 2.0 supported BPM environment 

for collaborative research is evaluated by the members of 

the collaborative research team at the end of the case 

study. A questionnaire is designed with both closed and 

open ended questions to assess the environment with 

different dimensions. Answers are collected by using a 5-

point Likert scale (1-Strongly disagree; 2-Disagree; 3-

Neutral; 4-Agree; 5-Strongly Agree).  
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At first place, the appropriateness of the environment is 

measured respectively for basic research processes and 

research support processes. Next the environment is 

evaluated by using the characteristics that appear in 

ISO/IEC 9126 Software Evaluation Standards [40]. 

Finally the selected BPM system and Web 2.0 platform 

are evaluated separately and results are compared with 

the general evaluation of the environment developed. 

In the first part of the survey, the developed 

environment is evaluated in terms of the basic research 

processes as classified in Table 1, namely establishment 

of theoretical base, research design and methodology, 

data collection, analyses, interpretation and reporting and 

final evaluation. It is generally agreed that the 

environment is suitable for all of these processes. Among 

these the environment is found to be the most suitable for 

data collection in a collaborative research. This result is 

very intuitive since the environment facilitates the data 

collection by eliminating the need for manually inputting 

data into the analysis tool. In an online survey, the 

respondents‘ collected data are automatically saved and 

easily transferred to the analysis tool. 

In the second part, the developed environment is 

assessed by considering the research support processes 

that are classified as in Table 1, i.e., objectives setting, 

project planning, communications management, 

workspace sharing and monitoring. In general it is 

strongly approved that the environment is suitable for all 

these support processes except objectives setting. Some 

respondents argue that objectives setting should be made 

by classical face to face meetings in a collaborative 

research. In a different argument it is stated that online 

meetings provide better time utilization by not allowing 

unnecessary chatting or repetitions; thus yield shorter 

meeting durations. Yet all respondents agree or strongly 

agree on the suitability of the environment for 

communications management. There are some other 

comments about the workspace sharing facility of the 

proposed environment. All respondents find very suitable 

to use a common workspace in a collaborative research 

where the team members can upload documents for 

sharing with the other members. It is emphasized that the 

use of such common workspaces is inevitable especially 

in collaborative research conducted by large sized groups. 

Among all these research support processes, the 

environment is found to be the most suitable for project 

planning due to the achievements obtained by decreased 

time and effort in scheduling and resource allocation. 

In the third part, the developed environment is assessed 

with respect to the software evaluation characteristics of 

ISO/IEC 9126 Standards developed for an external 

evaluator. The evaluation is based on its six main criteria 

for functionality, reliability, usability, efficiency, 

maintainability and portability. The respondents mostly 

agree and strongly agree that the environment is 

functional, reliable and usable. The respondents are 

moderate about the efficiency of the environment for 

collaborative research. Here, efficiency is measured by 

the achievements obtained in time utilization, resource 

allocation and compliance. The reason why some 

respondents are neutral about the efficiency of the 

environment is mostly due the fact that the environment 

itself requires a learning process and getting used to. 

Thus reduction in time and effort in some processes 

might not be apparent at first, whereas it is supposed to 

improve gradually as researchers get more experienced in 

this environment. Maintainability and portability are the 

measures for which the environment is found to be the 

weakest. Although the selected BPM system has a test 

mode where any generated flow can be simulated and 

tested, it does not allow making changes easily in the 

process flow during its implementation. After all, these 

processes should be handled by a technical expert for the 

selected system. This brings a major drawback to the 

maintainability of the environment. Although portability 

is more of a technical issue, the respondents are able to 

make a brief assessment by drawing on the difficulties 

they have had in dealing with different IT system and 

platforms for process management, workspace sharing 

and communications management. Unfortunately in this 

study, the selected system and platform for these 

purposes cannot be integrated and this leads to lower 

evaluations of portability.   

Selected system and platform specific issues are 

elaborated in the fourth part for general evaluation of the 

developed environment. All respondents agree and 

strongly agree that the environment in general is 

appropriate for collaborative research. This result assures 

that the respondents are satisfied by the use of such an 

environment in collaborative research. Yet there are some 

concerns about the selected BPM system and Web 2.0 

platform. Almost all respondents heavily emphasize that 

the BPM system should provide a teleconferencing 

environment for meetings and a common workspace for 

sharing documents as well. In the current setting Web 2.0 

platform is used for these purposes and this leads to lower 

maintainability and portability of the environment as 

explained above. However it should be noted that a 

classical BPM system is not supposed to provide 

functionalities for workspace sharing and advanced 

communications. Thus a major finding of this study is 

that an environment for collaborative research should 

provide integrated functionalities for process 

management, communications management and 

knowledge sharing. 

In the open ended question of the evaluations, opinions 

about the selected BPM system and Web 2.0 platform are 

highlighted. It is indicated that the definitions of the 

menu items should be clearer in the BPM system. 

Moreover, the subjects of the task reminder emails should 

be clearly defined during the modeling phase to facilitate 

easy tracking of the tasks when the messages are listed. 

Additionally, the BPM system allows tracking the 

completed, ongoing and delayed processes in the 

collaborative research flow but it is difficult to follow the 

progress in the generated views when the flow diagram 

includes larger number of completed processes. In the 

case study, online meetings are carried out in a chatting 

environment. Performing meetings in chatting 

environment is found to be confusing and disorienting 
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since the order of questions and answers are mixed, hence 

video conferencing is obviously a much better choice. On 

the other hand, the common workplace on Web 2.0 is 

found very adequate to share the studies conducted by 

different members of the research team. Finally the 

respondents conclude that, the Web 2.0 supported BPM 

environment provides better communication between the 

team members and it is adequate for collaborative 

research if it is improved in the stated directions. 

 

V.  CONCLUSION 

Collaborative research has become a hot issue due to 

the effects of globalization and advances in information 

and communication technology. As the size, number and 

diversity of the collaborative researches increase, IT 

becomes an integral component of the research 

environment to manage the research processes, support 

communications and share information. In this study, a 

Web 2.0 supported BPM environment is designed, 

developed and implemented to better manage the 

standard processes of a collaborative research by 

providing more efficient use of the resources.  

A process flow diagram is generated for the typical 

processes in a collaborative research, based on the IT 

requirements of collaborative research as indicated in the 

literature. The proposed process flow is modeled in the 

selected BPM system. The BPM system is used to trace 

and monitor the progress of the collaborative research 

study conducted by a research team. Furthermore, Web 

2.0 platform is used to perform online meetings, share 

documents and publish online surveys. For 

implementation, the proposed Web 2.0 supported BPM 

environment is experimented by a case study conducted 

by a research team with nine members.  

The developed environment for collaborative research 

is evaluated by the research team members and the 

findings are discussed. It is concluded that in general the 

Web 2.0 supported BPM environment is functional, 

reliable and useful for collaborative research. The 

efficiency obtained by using the environment is expected 

to improve gradually as researchers get more experienced 

in this environment, since the reduction in time and effort 

is partially a matter of getting used to. The environment is 

found to be more suitable for research support processes 

compared to basic research processes. Among all these 

research support processes, the environment is found to 

be the most suitable for project planning due to the 

achievements obtained by decreased time and effort in 

scheduling and resource allocation. Finally the 

respondents conclude that the Web 2.0 supported BPM 

environment provides better communication between the 

team members and it will be more adequate for 

collaborative research if it is improved in the stated 

directions.   

As a future research the developed environment should 

be enhanced to provide the integrated management of the 

basic research processes, communications and workspace 

sharing in a collaborative research. Studies should be 

made to improve the maintainability and portability of 

the environment. 
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