
HAL Id: hal-02295248
https://inria.hal.science/hal-02295248

Submitted on 24 Sep 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution| 4.0 International License

Organizational Structure for Mass Collaboration and
Learning

Majid Zamiri, Luis Camarinha-Matos

To cite this version:
Majid Zamiri, Luis Camarinha-Matos. Organizational Structure for Mass Collaboration and Learning.
10th Doctoral Conference on Computing, Electrical and Industrial Systems (DoCEIS), May 2019,
Costa de Caparica, Portugal. pp.14-23, �10.1007/978-3-030-17771-3_2�. �hal-02295248�

https://inria.hal.science/hal-02295248
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Organizational Structure for Mass Collaboration and 

Learning 

Majid Zamiri and Luis M. Camarinha-Matos 

 

Faculty of Sciences and Technology and UNINOVA - CTS, 

NOVA University of Lisbon, 2829-518 Caparica, Portugal 

zamiri_majid@yahoo.com, cam@uninova.pt 

Abstract. The rapid emergence of collaborative communities supported by 

Internet has led to unprecedented waves of novelty in the ways people create 

and share knowledge. In this framework, the notion of mass collaboration has 

opened new windows of opportunity for collective learning. Mass collaborative 

learning is a new paradigm, through which large numbers of people engage in 

collaborative initiatives to learn from each other and alter the nature of formal 

education. Even though mass collaboration opens up an apparently limitless 

field for promoting social inclusion in effective learning, not all aspects, 

features, and characteristics of this phenomenon such as the organizational 

structures are quite clear at present. Therefore, this study is conducted to review 

the organizational structures of 14 real examples of mass collaboration. 

Through the analysis of the most suitable features of those structures we expect 

to be able to propose a general organizational structure for mass collaborative 

learning purpose. It is expected that such organizational structure could help 

developing a better insight into this field of study. 

Keywords: Mass Collaboration and Learning, Knowledge Creation and 

Sharing, Community, Innovation 

1 Introduction 

Advances in information and communication technologies (ICT) and the emergence 

of IoT (Internet of Thing) have enabled people to redefine the boundaries of 

collaboration. This trend provides the possibility for large scale groups of distributed 

humans to join into mass collective projects and harness their potential joint power to 

deal with multi-faceted problems in social, economic, and environmental contexts. 

The emergence of the mass collaboration paradigm and its application to different 

domains is now reshaping the landscape of a wide variety of tasks, both locally and 

globally. Evidences clearly show that mass collaboration, by exploiting the 

capabilities of thousands of people, can create a kind of agile problem-solving system 

which is almost superior to any type of intelligent artefact that is made to serve 

similar purpose [1]. 

Mass collaboration brings together multitudes of individuals that may have not had 

the opportunity to work together before and may remain anonymous. It brings the 

opportunity to utilize the brainpower of participants in a collective effort and 

orchestrate their attempts in order to reach a common goal. In this context, Internet 
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and ICT have a facilitating role to play. In such collective action participants can 

efficiently and quickly contribute in developing an idea, plan, action, process, project, 

or artefact, to help solving a grand challenge [2]. 

There are many interesting applications of mass collaboration. For instance, its 

application in social learning occurs at a wider scale than the individual or group 

learning. In this case a large number of interested people capitalize on one another's 

resources, skills, and knowledge aiming to learn something new, and create lasting 

impact together. Mass collaborative learning, indeed, refers to a method of learning 

that can take place at community level where thousands of participants collectively 

and proactively engage in the process of knowledge acquisition, building, sharing, 

and developing, and where they can add their own contributions or even revise others’ 

contributions. As opposed to traditional and formal learning methods delivered by 

instructors and utilizing systematic learning approaches within educational settings, 

mass collaborative learning stands upon the contribution of decentralized and self-

directed participants who produce knowledge in an informal way [3]. 

In this case, knowledge creation and sharing can be considered as the core of 

learning that relies on the participation of a variety of people in learning networks 

helping to reach the community objectives. In addition, the ability to manage such 

knowledge is key to community success, which secures its competitive advantage and 

capability to achieve a sustainable superior performance. In this regard, it is 

significant to promote knowledge building and sharing that drives communities to 

create and/or add more value, thus engaging in effective innovation [4].  

There are a number of factors that differentiate small organizations and 

communities from large entities, such as the type of organizational structure. An 

organizational structure determines how power, roles, and duties can be defined, 

controlled, and coordinated toward reaching community goals. It also specifies the 

way in which knowledge, information or data flow across different layers of the 

organization. Every organization or community certainly needs a structure (even if 

self-organizing) in order to survive, take actions, and grow [5]. Every community 

should select its structure based on its requirements and priorities. The type of 

organizational structure implicitly indicates in which ways internal works can be 

carried out. 

In the past, the structures of communities were mostly designed for effectiveness 

and efficiency although they are nowadays designed for agility, speed, and 

adaptability to be able to compete and win in today's global competitive 

environments. As organizations or communities are becoming more and more digital-

based and there is a transformation towards performing projects collaboratively, they 

are also facing with an imperative to redesign their structures in order to learn more 

rapidly, quickly respond to demands, and adapt to the characteristics of new 

workforces and workplaces. While the business environment, customer needs, 

technology capabilities and the nature of work in organizations and communities are 

likely to change, the organizational structure needs to reshape as well in a deliberate 

and strategic way. As such, the design of structures for adaptability is a shift away 

from traditional organizational structures like the hierarchical, centralized and 

bureaucratic models, towards unconventional models where projects are fulfilled 

collectively by network participants [6]. 

However, thus far there have been very few attempts to report on the role of 
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organizational structures in the context of mass collaboration and learning. 

Furthermore, there are no clear evidences in the literature that show how mass 

collaborative projects can define, design, implement, and develop appropriate 

structures. Therefore, gaining some insight on what kinds of organizational structures 

have more chances for being adopted in mass collaborative learning projects is the 

foremost motivation for conducting this research work. Thus, a key research question 

that emerges is: 

     What kind of organizational structure within a community should be established to 

help developing learning through mass collaboration? 

The proposed hypothesis to address this research question is: 

     Community learning through mass collaboration could be helped if existing 

models of organizational structures for long-term strategic networks are extended 

to allow more fluid borders and new roles, incentives and internal subgroups are 

defined to focus on learning and knowledge generation. 

For this study, in order to search, choose, and review relevant papers, databases 

such as, SCOPUS, IEEE Xplore, Web of Science and Google scholar were used, 

being the goal to identify relevant examples and evaluate their organizational 

structures. 

2 Relationship to Innovation in Industrial and Service Systems 

From an organizational perspective, knowledge communities can speed knowledge 

creation, transfer, and utilization on an ongoing basis, as well as facilitate knowledge 

mobilization (for example, through providing suitable spaces for discussion in order 

to narrow the gaps between research and practice) [7]. 

Knowledge communities are often found to introduce changes to a system, and 

promote the culture of innovation. Such kind of communities can be called 

communities of innovation which are dedicated to support innovation. Communities 

of innovation are creative and dynamic entities that pursue innovative solutions to 

societal challenges. Communities of innovation are not only responsible for a growing 

number of innovations, but can also provide a common ground for learning. In this 

subject, they can freely and efficiently impart information and knowledge to the wider 

public. The literature shows that some examples of communities of innovation [8], [9] 

have successfully influenced the learning process.  

Furthermore, "online innovation communities have an ability to learn in a 

dispersed setting without any formal involvement, their learning capability is actually 

very remarkable, making it even more striking that we lack academic insight how 

these learning competences come about" [9]. Mass collaboration through a large 

online community can be applied in various domains and fields of study. For instance, 

it can foster learning and optimization of the innovation portfolio through:  

• Increasing the flow of new ideas, knowledge, or information generation,  

• Boosting the chance of association between ideas, knowledge, or information,  

• Improving the quality of ideas, knowledge, or information, 

• Speeding up the collaborative feedbacks,  
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• Developing connection between members,  

• Reaping the power of collective intelligence, 

• Etc. 

However, it is vital in this new context to be able to evaluate how much 

trustworthy the acquired knowledge is, because knowledge is power, and it serves as a 

basis for making choices and decisions in communities. One fundamental step in the 

process of learning, particularly in an online environment, is to ensure that the created 

and shared knowledge or information is reliable, as well as the accuracy and 

credibility of the materials that people encounter with, are high.  

It is largely evidenced that in World Wide Web, and specifically in networked-

collaborative activities neither all delivered materials are reliable nor will all stay 

stable. In addition, on one hand, the quality and value of various types of Internet 

sources (that are available in different formats) are not all high, and on the other hand 

not all Internet users are able to accurately evaluate the appropriateness of all types of 

online sources [10]. Thus, along with informal learning in such communities, it is 

essential to assess the quality and reliability of knowledge or information created in 

whatever format, particularly in mass collaborative projects. To cope with this 

challenge, approaches such as machine learning [11], digital audio and video output 

[12], BS detector [13], and linguistic and network-based approaches [14] can play a 

relevant role.  

3 Analysis of Selected Cases 

In this study, in order to gain a clear understanding of the organizational structure of 

mass collaboration, and propose an appropriate structure for mass collaborative 

learning projects, 14 relevant examples of mass collaboration in different domains 

were selected from the literature including, 1) Wikipedia (a well-known case of a 

web-based encyclopedia that is written collaboratively by its users), 2) Digg (a social 

networking website that aggregates interesting online news, pictures, and videos), 3) 

Yahoo! Answer (a community-driven question-and-answer website that allows users 

to ask questions and answer questions), 4) SETI@home (a computing project and 

scientific experiment that benefits of Internet-connected computers in the search for 

signs of Extraterrestrial Intelligence), 5) Scratch (an online community that enables 

children to program and share interactive media with other people), 6) Galaxyzoo (a 

crowdsourced and on-line astronomy project which classifies the morphology of 

galaxies, and then analyze their pictures and rate them), 7) Foldit (an online puzzle 

video game that uses the power of distributed computing to create and design the 

primary structure of chosen proteins), 8) Applications of the Delphi method (a 

structured communication technique based on the results of several rounds of 

questionnaires sent to a panel of experts), 9) Climate Colab (an open problem-solving 

platform where a community of experts on climate change evaluate plans to reach 

global climate change goals), 10) Assignment Zero (an experiment in crowd-sourced 

journalism, allowing collaboration between lots of people to work on a publishable 

story, with many parts), 11) DonationCoder (a community of programmers who 

develop and finance their own free software), 12) Experts Exchange (a trusted global 
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online community offering millions of verified solutions from industry experts), 13) 

Waze (a navigation app that runs on smartphones and tablet computers, through which 

users help each other to find directions and avoid traffic jams), and  14) Makerspaces 

(which are physical or digital spaces for open collaboration, where people have access 

to resources for developing projects with the aim of creating products or services). 

In Table 1 and Table 2, the organizational structure and main characteristics of 

two of the above-mentioned examples are summarized as an instance.  

Table. 1. Organizational Structure of Wikipedia 

What is Wikipedia: it is a web-based, free and open content encyclopedia based on a model of openly 
editable content - a wiki. As a general reference, it has been the most popular on the World Wide Web. 

It is written collaboratively by the people that use it. Many people from around the world are willingly 

contributing in Wikipedia development.  
 

Wikipedia Organizational Structure 

Wikipedia Membership Method 

• Wikipedia is open to public to use, read, write, edit, and make changes in articles.  

▪ People from any age group, gender, race, culture, and background can participate in.   

• Wikipedia community includes all anonymous editors, supporters, current and potential readers. 

• Wikipedia contributors consist of two main groups, those who create an identity, and those who 

communicate with other contributors.  

Wikipedia Roles 

Wikipedians (or editors) are the volunteer who write and edit Wikipedia's articles. Anyone can become a 

Wikipedian. Wikipedians do a wide variety of tasks, being free to pick and complete their tasks anytime 

anywhere.  
Wikipedians through collaboration and discussion can gain a sense of collective purpose and 

connectedness. While there are disagreements about an issue, a consensus can be reached through open 

and friendly discussion. While unresolved disputes or conflict arise, no matter the reason, it can be 
pursued in related talk page, either through comprehensive dispute resolution process of Wikipedia or, 

requesting comments from other Wikipedians. 

No Roles Descriptions 

1 Account creator Gets access to a tool that allows trusted Wikipedians to create a high 
number of accounts for other people who request them.  

2 Editor (from expert 

scholar to casual reader) 

A volunteer who writes and edits Wikipedia's articles.  

3 Bureaucrat Permitted to perform particular actions on Wikipedians' accounts. 

4 Volunteer Response 
Team 

Group of volunteers who answer most email sent to Wikipedia. 

5 Event coordinator For a short time, can add new created accounts to verified user 

groups, hence such accounts could write new articles.  

6 Edit filter manager Can make, change, enable, disable, and omit edit filters. Moreover, 

can check private filters and also their related logs. 

7 Arbitration Committee Handles those conflicts which remain unresolved while all the efforts 

in dispute resolution have failed. 

8 Steward Can give and revoke any authority to or from any Wikipedian on any 
wiki operated by the Foundation of Wikimedia that permits creating 

open account. 

9 Oversight Authorized to delete pages and revisions, and block function pages 
that it makes possible to hide logs or modify pages from any form of 

usual access by other Wikipedians. 

10 CheckUser Permitted to check the list of all IP addresses, the list of all edits, and 
all user accounts.  
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11 Administrator A volunteer editor who is granted some technical authority to make 

particular decision and actions about blocking and unblocking user 
accounts and IP addresses; editing, modifying, and removing the 

protected pages, deleting and undeleting pages, protecting and 

unprotecting pages from editing; and etc.   

12 Interface administrator The only local user group who authorized to edit Cascading Style 
Sheets, JavaScript, and Javascript Object Notation pages.    

Relationship Between Roles in Wikipedia 

• The community of Wikipedia is divided into large number of “spheres” which categories members 

based on their area of interest, expertise, background, age, etc.  

• The conversations and debates among members will be facilitated by means of Discussion Pages. 

• There is possibility for members to nominate each other for awards of Wikipedia. 

• Neither the quantity or frequency of contributions can be controlled, nor will members be fired.  

• There are additional administrative responsibilities that can be taken to serve the community better. 

• It has been attempted to Wikipedians be treated equally with no "power structure" although a 

hierarchy of positions and permissions is there (from simple editor to Jimmy Wales, the founder of 

Wikipedia). 

Wikipedia Content Management 

• Wikipedia is a free online encyclopedia and its entire contents are written by unpaid volunteers.  

• Wikipedia is continually developed and updated. Its articles are intended to be realistic, reliable, and 

verifiable with cited external sources. 

• Wikipedia has variety of procedurs (e.g., peer review, good article assessment, and the featured article 

process) for continual article review and improvement.  

• Feedback about articles, in the first instance, raise on the related discussion pages.  

• Quality constantly improves via removing or repairing the misinformation and other errors.  

Table. 2. Organizational Structure of Digg 

What is Digg: it is a website that aggregates interesting online news, pictures, and videos through 
compiling links to the relevant webpages. Users submit stories for promotion, and they are subsequently 

either voted for (digged) or against (buried). The most popular contents are posted to the front page for 

making it easier to identify and consume the most important stories, videos, and trends of the day.  
 

Digg Organizational Structure 

Digg Membership Method 

• Digg is a social networking and user-driven website that anybody can participate.  

• In Digg, nothing is written by paid editors. Contents are made by hundreds of thousands of users. 

• All users need to create a Digg user account to access the features of the website. They should play 

active role in both presenting and Digging stories. Log in is mandatory to get to the website. It 

provides kind of security assurance for each visit.  

• After registration, it is possible for users to give comment and vote on others contribution.   

• All users' information (e.g., past Diggs, friends, feedbacks) will be stored in their Digg profile. 

• Users can submit their stories and also benefit of all provided features in the website. Bad stories will 

be ignored, and good ones promoted. Thus, the stories that got positive votes and selected as the best 

will be cross-pollinated across other channels.  

• Users can customize their own news feeds. 

Digg Roles 

All Digg users are volunteers. The Digg community is made up of users who play different, often 
overlapping roles. 

No Roles Descriptions 

1 Casual reviewer Looks for interesting stuff. 

2 Reader Makes up the majority of Digg user who reads and reaps the benefits of 

provided materials.  

3 Submitter Posts news and stories that s/he finds in different blogs, websites and 

random postings from around the Web.  

4 Dedicated reviewer Spends several hours each to check the stories, promote good ones, and 

https://en.wikipedia.org/wiki/Cascading_Style_Sheets
https://en.wikipedia.org/wiki/Cascading_Style_Sheets
https://en.wikipedia.org/wiki/Javascript_Object_Notation
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report those are not good.  

Relationship Between Roles in Digg 

• Digg provides a place for lively conversation, discussion, inquiry, and debate. Digg community can 

discuss the topics that they’re passionate about. 

• Users can add friends and develop their relationships. 

• A user can block another user if doesn't like his submissions or comments. The blocked user may get 

banned from Digg if he is blocked by enough number of Digg users. 

• Users can create or develop a "Digg game" by submitting stories and digging them.  

Digg Content Management 

• All the content-related decisions are made by site's users. 

• When a user submits a story, its validity will be checked by the system. 

• When a submitted article is up for promotion to a category homepage or the front page, the system 

(karma) checks it to make sure the Diggs are valid. 

• Digg does not have editorial control on submissions, promotions, or burying. 

• Digg manages all things with a proprietary algorithm (de-promotion algorithm). When a story is 

Digged by certain number of users (at least 40 persons), the Digg system automatically will move it to 

the front page of the website.  

• The most popular stories of Digg are placed in the "Top News" section of the website. 

• The top news can be anything (e.g., fun content or serious news). 

• Digg is classified into different groups based on topics (e.g., business, technology, videos, and 

entertainment news). 

• Digg has tabs that let users filter or sort contents into news stories, videos, images and podcasts. 

  

 

In summary, elements for a typical organizational structure for mass collaborative 

learning projects, as derived from the 14 studied examples, are displayed in Figure 1. 

 

Fig. 1. Elements for an Organizational Structure for Mass Collaborative Learning 
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Having critically analyzed the organizational structure of 14 studied examples of mass 

collaboration and also reviewed related papers, it is concluded that each 

organizational structure stands upon some building blocks and fundamental elements. 

In this sense, it is therefore suggested that the organizational structure of mass 

collaborative learning (for creating, developing, and servicing) should take into 

account at least four core elements and three supplementary elements. Core elements 

including, A) the required mechanism for members to join the community, B) the 

roles that can be taken and played by members, C) the methods of governing the 

community, and D) the way that possessed knowledge or information can be managed 

properly and efficiently. Supplementary element consists of, a) the ways and levels 

that members can engage in different activities, b) the ways that different roles can 

built and involved in interrelationships, and c) the power, rights, and responsibilities 

that members can take. In this structure the role of supplementary elements is 

augmenting, clarifying, and facilitating core elements. This organizational structure 

depends on the specific situations and conditions of application. It is expected that the 

proposed structure in this work can contribute to the development of this field of 

study, and enrich the understanding of the complex organizational structures for mass 

collaboration and learning. 

4 Conclusions and Future Work  

Mass collaborative learning provides greater opportunities for distributed contributors 

to engage in virtual global learning and take advantage of powerful social 

communities of experts and peers to develop innovative solutions to major challenges. 

Despite of successful outcomes that mass collaborative learning already gained, we 

still need to clarify our understanding about the required organizational structures for 

this emerging phenomenon.  

Evidences demonstrate that collaboration and innovation are not mutually 

exclusive; on the contrary, they feed and build upon each other. That is, collaboration 

brings and drives innovation, and innovation happens through collaboration [15], 

[16], [17], [18]. Considering that fact, in this study, in order to identify appropriate 

organizational structures for mass collaborative learning projects, the organizational 

structure of 14 real examples of mass collaboration are reviewed.  

This work is still ongoing, but it is expected that the preliminary findings of this 

review and the proposed organizational structure can provide communities and 

learners with helpful guidelines and directions for achieving effective mass 

collaborative learning.  

 

 



Organizational Structure for Mass Collaboration and Learning                23 

Acknowledgements 

This work was funded in part by the Center of Technology and Systems of Uninova 

and the Portuguese FCT-PEST program UID/EEA/00066/2013. 

References 

1. Ramaley, J.: Collaboration in an Era of Change: New Forms of Community Problem-

Solving. Metropolitan Universities, 27(1), pp.3–24 (2016) 

2. Zamiri M., Camarinha-Matos L.M.: Learning Through Mass Collaboration - Issues and 

Challenges.In: Camarinha-Matos L., Adu-Kankam K., Julashokri M. (eds) Technological 

Innovation for Resilient Systems. DoCEIS 2018. IFIP Advances in Information and 

communication Technology, vol 521. Springer, Cham (2018). DOI: 

https://doi.org/10.1007/978-3-319-78574-5_1     

3. Ulrike, C., Johannes, M., Heisawn, J.: Mass collaboration and education. Computer-

Supported Collaborative Learning Series (2016). DOI: 10.1007/978-3-319-13536-6 

4. Chiangmai, C.N.: Creating efficient collaboration for knowledge creation in area-based 

rural development. Kasetsart Journal of Social Sciences Volume 38, Issue 2,  Pages 175-

180 (2017)  

5. Galbraith, J.R.: Organization design. In: J. W. Lorsch (Ed.). In Handbook of 

organizational behavior (pp. 343-357). Englewood Cliffs, NJ: Prentice Hall (1987) 

6. Yaragarla, R.: Scenarios of collaborative approach in mass collaboration. (2016). 

Available at:http://www.workmonkeylabs.com/scenarios-of-collaborative-approach-in-

mass-collaboration/ 

7. Lindkvist, L.: Knowledge Communities and Knowledge Collectivities: A Typology of 

Knowledge Work in Groups. Journal of Management studies, Volume 42, Issue 6, Pages 

1189-1210 (2005)  

8. Brogi, S.: Online Brand Communities: A Literature Review. Procedia-Social and 

Behavioral Sciences,  Elsevier, 109, 385 – 389 ( 2014 ) 

9. Moser, Ch., Groenewegen. P., Huysman, M.: The influence of social norms on 

community learning - a theoretical framework to understand learning processes in online 

innovation communities (2010). Available at: 

https://pdfs.semanticscholar.org/919f/b258eae9c2cf2edc1c196e9540f58a7c7d32.pdf 

10. Kaushik, A.: Evaluation of Internet Resources: A Review of Selected Literature. 

Brazilian Journal of Information Science, 6(2), pp.61–83 (2012) 

11. Gilda, Sh.: Evaluating Machine Learning Algorithms for Fake News Detection. 15th 

Student Conference on Research and Development, (2017) DOI: 

10.1109/SCORED.2017.8305411.  

12. Stephen D. Arnold, S.D.: Assessing Student Learning Online: Overcoming Reliability 

Issues. IADIS International Conference on Cognition and Exploratory Learning in Digital 

Age (CELDA 2012) 

13. Retrieved from: https://www.maketecheasier.com/useful-tools-spot-fake-news/  

14. Conroy, N.J., Rubin, V.L., Chen, Y.: Automatic deception detection: methods for finding 

fake news. Proceedings of the 78th ASIS&T Annual Meeting: Information Science with 

Impact: Research in and for the Community, Article No 8 (2015) 

15. Gressga˚rd, L.J.: Virtual team collaboration and innovation in organizations. Team 

Performance Management, Vol. 17, No. 1/2 (2011)    

16. Levine, Sh.S., Prietula, M.J.: Open Collaboration for Innovation: Principles and 

Performance. Organization Science, Volume 25, Issue 5 (2014) 



24 M. Zamiri and L. M. Camarinha-Matos 

17. Camarinha-Matos L.M., H. Afsarmanesh, N. Galeano, A. Molina, Collaborative 

Networked Organizations - Concepts and practice in Manufacturing Enterprises, Journal 

of Computers & Industrial Engineering, vol. 57 (2009), pp 46–60. 

18. Rosas J., P. Urze, A. Tenera, L. M. Camarinha-Matos (2018). Open Innovation 

Participants Profiling: An Archetypes Approach, Proceedings of PRO-VE 2018, 

Collaborative Networks of Cognitive Systems, IFIP AICT vol. 534, pp 177-189. 

Springer, Cham. DOI: 10.1007/978-3-319-99127-6_16. 


