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Abstract. A growing number of successful mass collaboration projects in
various fields show profound changes in the way communities operate and act
collectively. One emerging application of mass collaboration is for collective
learning, in which a mass of minds jointly drives the effort of building and
acquiring knowledge. Such attempt builds on a reservoir of raw knowledge that
develops as each contributor shares his/her own partial experience and knowl-
edge. A key element in this process is to ensure that such created knowledge is
reliable and trustworthy. This leads to the need of effective assessment mech-
anisms. Furthermore, the process of learning through mass collaboration needs
to be better understood. For this purpose, this work includes a summary of a
systematic review of recent literature with the aim of identifying affecting fac-
tors and constituents of mass collaborative learning namely, the type of orga-
nizational structures, collaborative learning approaches, adopted technologies,
and adopted methods for evaluating the quality of performance and knowledge.
Based on the findings, a research strategy focused on the quality of collective
learning is then proposed.
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1 Introduction

Advances in communication technology and internet created possibilities for people
across the globe to increasingly join into mass collective projects and share their
contributions to create value. Emerging of mass collaboration and its application to
different domains enabled multitudes of humans to build powerful hubs of resources,
skills and knowledge, helping to find solutions for a wide variety of problems. Indeed,
it opens a wide range of opportunities to truly harness the power of groups, leveraging
resources and driving profound societal changes. In comparison with other forms of
collective action, it is amazing that even when each contributor pursues his/her own
interests in a mass collaborative project, still a coherent product may come out of it.

There are many applications of mass collaboration. In education for example, it
emerges in the light of collaborative learning where a large number of uncoordinated
contributors give themselves the chance to learn, adapt, and achieve impact together. It
refers to a mechanism in which learners at various levels of performance not only
proactively acquire and share a wide variety of materials but also autonomously
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contribute to knowledge creation and consolidation. It is, indeed, a great shift from a
formalized and centralized to an informal and self-directed form of learning [1]. Mass
collaborative learning accommodates recent changes in technology and methods of
learning leading to a new paradigm of education. Opposite to formal learning delivered
by instructors in a systematic intentional way within an educational setting, in this case
knowledge is created, revised, and shared in large scale within informal collaborative
communities.

Knowledge and information can appear in a different variety of kinds (e.g., stories,
interpretations, opinions, and facts) and created for various purposes (e.g., to sell, to
inform, to present a viewpoint, to encourage). For each one of these diverse kinds and
purposes, knowledge and information can enormously vary and differ in terms of value,
reliability, nature, granularity and lifespan. It can range from high to poor quality and
include every shade in between unlike traditional printed materials in newspapers,
magazines, books and academic libraries which are somehow regulated for quality and
accuracy [2, 3]. Therefore, along with informal learning in mass collaborative projects,
there is a strong need for being able to discern the quality of knowledge or information
created in whatever format on the internet and social media. Forasmuch as the degree
of learners’ skills and proficiency in creating and sharing right information and
knowledge is varied so the accuracy and reliability of created and shared content then
becomes a main concern. Even though large amounts of high quality information and
knowledge are available on the internet and social media, there is also countless
incorrect knowledge (mistakenly created and spread by honest people), false knowl-
edge (deliberately generated and diffused by dishonest people), half-truths, fallacies,
distortions, exaggerations, urban legends and plain old lies [4]. Hence, it is for learners
indispensable that instead of easily “accepting” or “rejecting” each knowledge claim,
they can adopt a skeptical attitude towards all received piece of knowledge or infor-
mation, and as a critical and savvy user put it in a “this is claimed” pile, and neither
accept or reject it upon receiving. Moreover, they should not be deceived by the
appearance of knowledge or information that looks just as professional or reported as
highly credible and reliable sources.

The rapid development of knowledge and information repositories, proliferation of
web-based knowledge applications and services, and easy access to diverse sources by
knowledge users and learners have augmented the awareness of, and the need for high
quality knowledge sharing in communities. In this context, quality is, indeed, a buz-
zword which evaluation is quite complicated. Many concerns have been raised recently
about it, particularly in created and shared knowledge on the internet and social net-
works, and the possibility of detrimental effects that emanate from unreliable knowl-
edge or information. That is the case, for instance, of the impact of fake news on
politics. Learners require being certain that acquired knowledge is up to date, reliable,
accurate, relevant, objective, and the degree of its quality is high. Nowadays, quality is
considered a crucial issued for education in general and for mass collaborative learning.
Although it remains an open challenge, over the last years it has been increasingly the
focus of attention for many researchers to meet the needs of communities trying to
evaluate and promote the quality of knowledge [5–7]. The literature also shows that
there has been a great deal of effort to identify and/or introduce mechanisms for
evaluating the quality of knowledge and information in different domains. As result,
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various mechanisms start to appear today for this purpose [8–10], nevertheless, the
issue is far from being solved.

This paper results from a systematic literature review aiming to identify what kind
of knowledge quality assessment mechanisms and Supportive tools could be developed
to make a mass collaborative learning community more resilient against unreliable
knowledge. A summary of the survey is included to address some of identified factors
and constituents namely: the type of organizational structures, collaborative learning
approaches, adopted technologies, and adopted methods for evaluating the quality of
information and knowledge that have influential impact on mass collaborative leaning.

It is expected that the findings of this study provide a comprehensive overview of
the affecting elements on mass collaborative learning and help developing a better
insight into how to evaluate the quality of created and shared knowledge in commu-
nities combined with supportive tools that can make their members more resilient in
face of unreliable sources. It is also envisaged that the research findings of this study
build a solid foundation for better developing the next research phase, which is
generically guided by the following question:

Q: What kind of methods and supportive tools can provide an appropriate basis to help
evaluating the quality and reliability of co-created knowledge or information in mass collab-
orative learning projects?

The reminder of this paper includes a short review of community resilience in
Sect. 2. A synthesis of the state of the art is then presented in Sect. 3, and the research
directions and plan are the topics of discussion in Sect. 4, followed by concluding
remarks in Sect. 5.

2 Relationship to Resilience

Resilience has become a significant issue in many fields, reflecting the capacity of an
economy, organization, city, forest or individual to deal with perturbations, and cope
with all kinds or traumatic experiences. It represents the ability to successfully maintain
a stable healthy level of physical or psychological functioning. In psychological terms,
resilience can be employed to give us a scanty sense of hazard and let us get back to
feeling normal again after any shape change [11]. Positive adaptation to development,
reorganization, and renewal is also another essential aspect of resilience, but it has been
less in the focus of attention [12]. Evidences in the literature show that resilience is in
fact an ordinary, not uncommon function. People normally demonstrate resilience, for
example, they respond to destructions caused by a storm, and make efforts to rebuild
their houses that were destroyed by that stressful event. Resilience is in fact important
for several reasons [13, 14], including:

• Provision of opportunities to protect people against conditions that might be
overwhelming;

• Enabling people to develop mechanisms for managing extreme events during
disasters;

• Helping governments, communities, and people to create more prepared and safer
environment;
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• Helping people to use resources and assets quickly;
• Promoting physical, psychological health and well-being, and mitigating the rate of

mortality;
• Helping to decrease the stress on health care and the rate of risk-taking behaviors

such as addiction, overuse of drugs, excessive smoking and drinking;
• Helping to promote studying and learning achievements, and
• Enhancing engagement in family activities and community collaboration.

A community that is resilient can harness, utilize, and develop nearly all possible
resources to properly react and withstand against adverse situations to mitigate the rate
of risk, and recover from emergencies. Resilience, indeed, enables community mem-
bers to come together, intentionally promote their personal and collective capabilities,
raise awareness of sustainability, respond effectively to turbulent changes, minimize
impact of disasters, implement required plans and pay needed attention to urgencies,
return to normal situations, and build development trajectory for future success [15].

Governments, organizations (specifically charitable ones), academics and com-
munities show growing interest on programs that enable building resilience in face of
turbulent changes and mishaps although the process of resilience-building is not pre-
cisely clear and there is not much understanding about what are its constituents. Nor is
also there as a single approach or good model that could be used to build resilience for
communities of all kinds. In addition, the literature is scant about what hinders or helps
the community to be resilient in a disaster context. Evidences show that it is essential to
consider what the community is used for; what is the vision of community; what are
available resources and what are needed, who are members, how much understanding
do members share about self-resilience, community-resilience and the risks they face,
how much members are active and integrated, what factors cause community growth
and decay, how much community is dynamic, and so forth. Nevertheless, it is notable
that resilient communities share certain characteristics such as involving active par-
ticipants, communication, cooperation, collaboration, loyalty, defined roles, diversity,
sufficient resources to meet community needs, etc.

To make clear the process of building resilient communities in the scope of col-
laborative projects, some steps are proposed in [16, 17] which are summarized in
Table 1.

It is a widely held view that the more a community can leverage disasters as an
opportunity to improve, the more resilient it is. To build and bolster community resi-
lience, and thus augment the capacity to cope with perturbations, various tools, mapping
methods and guidelines are suggested that can streamline the process. For instance,
creating networks, sharing knowledge, and utilizing diversity of ideas and experiences
[18] by developing collaborative approaches [19] can improve the levels of community
learning to tackle complicated problems [20, 21]. It is assumed that incorporating
specific kinds of approaches such as, extending the size of community to mass level,
shifting to collaborative networks, exploiting mass knowledge co-production, finding
proper mechanisms for evaluating the quality of co-created knowledge (e.g., creating
nodes of expertise, and feedback loop), and adopting quality measuring tools can be
helpful in making a community more resilient.
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It is expected that by taking the advantages of fundamental properties of the col-
laborative communities such as, adaptability, efficiency, diversity, and cohesion we can
leverage the opportunities to design a system with inherent resilience. Such resilient
system creates the possibilities to reduce the risks associated with the attack of false
inputs and their adverse impacts. That is, a developed sustainable system can help
collaborative-networked learning groups to constantly maintain high level of pre-
paredness against unreliable materials. Besides, it can strengthen communities and their
members specifically those that are more vulnerable to withstand major threats related
to wide spreading of unreliable knowledge or information in online environments.

In this context, our work focuses on the impact that untrustworthy information and
unreliable knowledge can have on a community through mass collaborative learning
processes. We are particularly interested in contributing to a better understanding of the
mass collaborative learning concept and identifying approaches to deal with unrelia-
bility. In this way, we expect to contribute to more resilient communities.

3 State of the Art Overview

Literature shows that there is growing tendency in response to the need of communities
for fostering collaborative learning in effective ways. Several contributing factors, e.g.,
pedagogical approaches, ICT-infrastructures, educational programs [22], learning
environments, learning designs, and learning interactions [23, 24], etc., are highlighted
in recent years as vehicles to better engage learners in collective learning, incite their
passion for constructive social impact, and develop a foundation for next generation of
learning approaches.

The main findings of the literature survey, which included reviewing about 100
papers in mass collaboration context and related areas, whose findings are succinctly
presented in the following subsections.

Table 1. Proposed steps to clarify the process of building resilient communities in collaborative
projects

Steps Needed action to take

Step 1
Explore threats

(1) Identify changes, threats and hazards, (2) Identify environmental impact,
(3) Identify resources and assets, (4) Identify potential members,
(5) Developing objectives

Step 2
Evaluate risks

(1) Evaluate sensitivities, (2) Evaluate adaptive capacities, (3) Evaluate risk,
(4) Evaluate vulnerabilities

Step 3
Assess options

(1) Identify possible and feasible options to decrease risks and vulnerabilities

Step 4
Prioritize acts

(1) Assess possible and feasible option, (2) Prioritize them according to their
risk and vulnerability

Step 5
Put it into action

(1) Make needed plan, (2) Define responsibilities, (3) Monitor progress and
productivity, (4) Reiterate
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3.1 Organizational Structures and Mass Collaboration

An organizational structure acts as an “instruction” for decision makers to more easily
assign plans, strategies or decisions which are useful for their group [25]. Small or
large, every community must operate with an appropriate organizational structure
because, for example, it assists better identifying responsibilities and roles, utilizing
and controlling resources, binding group members and pointing them common goals,
facilitating decision making processes, making easier communication, etc. [26]. The
type of structure indicates in which ways internal works can be carried out at all levels
of the community. Basically, the goals and strategies of the community, and the type of
members’ or customers’ needs are the main determinants for selecting a structure.

The organizational structure has profound impact on collaborative networks, and
largely builds the level of autonomy and collaboration with and amongst the members.
Evidences show that as the communities are more and more evolving from small and
medium size to large scale collectives, and from non-computerized to a digital-based
model, there is a need for structural adaptability. That is, shifting away from traditional
structures (e.g., hierarchical, centralized, etc.) towards unconventional models (e.g.,
informal, self-directed, etc.). Although there are vast amounts of literature on organi-
zational structures, there is very little work trying to specifically evaluate the role of
organizational structures in large-size networked collaborative learning. Having
reviewed several suggested models in relevant areas, from which no suitable organi-
zational structure for mass collaborative learning could be found, the taxonomy rec-
ommended in [27] was selected as the closest fit with the nature and type of structures
applied by virtual communities in collected papers on survey. As illustrated in Table 2,
two main forms of collaboration in networks - collaborative networked organization
and ad-hoc collaboration - root the main classes of this taxonomy.

Table 2. Taxonomy of collaborative network [27]

Collaborative network

Collaborative networked organization Ad-hoc
collaboration

Long-term strategic network Goal-oriented network - Mass
collaboration
- Flash mob
- Informal
network
- One-to-one
informal
collaboration

VBE - Virtual
organization Breeding
Environment

PVC -
Professional
Virtual
Community

Grasping
opportunity
driven network

Continuous
production
driven network

- Industry cluster
- Industry district
- Disaster rescue network
- Business ecosystem
- Collaborative innovation network

- Extended
enterprise
- Virtual
enterprise
- Virtual
organization
- Virtual team

- Supply chain
- Collaborative
e-government
- Collaborative
smart grid
- Distributed
manufacturing
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Considering this taxonomy, an analysis of all collected papers shows that the issue
of organizational structure was addressed in 32 papers. Details on the percentage and
type of applied structure in those papers are illustrated in Fig. 1.

It is noteworthy that the type of organization structure which was used in three
articles in collected papers falls between VBE and PVC categories in above taxonomy
(a kind of hybrid). As it can be seen in the figure, informal networks and business
ecosystem structures were the least and virtual team structure was the most addressed
structure in the selected papers. From the findings it can be inferred that the organi-
zational structure should be adopted based on community purpose, type, size, needs,
communication devices, and environment. Furthermore, as the level of collaboration is
shifting to large scale, structures should be dynamically reconfigurable. In other words,
it needs blending available resources, skills and competencies across the community to
take advantage of collaboration opportunities. Finally, in mass collaborative projects
the more the organizational structure is dynamic and the better members’ network
position fit with the organizational context, the more knowledge they can acquire.

3.2 Collaborative Learning Techniques (CoLTs) and Mass Collaboration

Collaborative learning in broad sense is a type of education approach in which learners
in a group attempt to accomplish a common goal. In such group members are
responsible for both their own tasks. CoLTs can make straightforward the process of
discussion, and sharing knowledge, opinions and experiences for learners. Applying
these techniques can provide supportive directions for development of learning and
collaboration in communities of all sizes. Different areas of study over the years have
benefited from using a variety of CoLTs [28]. However, their application to mass
collaboration and learning has not received much attention. Therefore, there are not
enough evidences in the literature showing that what types of CoLTs are exactly
required for this purpose, and how these techniques can facilitate learning where the
process is entirely self-directed. Despite such limitations, many proposed techniques
from relevant domains were reviewed in order to pick up the ones that are most
promising. To this end, the taxonomy offered by [28] was selected as it is reasonably
comprehensive. It encompasses 5 major categories of general learning activities and 31
CoLTs (see details in Table 3).

VBE
6%

PVC
19%

Multi-
stakeholder 
community

10%

Business 
ecosystem

3%Collaborativ
e innovation 

network
10%

Virtual 
organization

6%

Virtual team
34%

Mass 

9%

Informal 
network

3%
collaboration

Fig. 1. Percentages of applied organizational structures in collected papers
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The analysis of collected papers reveals that CoLTs were considered in 23 papers.
In this regard, techniques for discussion received the most attention and techniques for
reciprocal teaching received the least attention in those papers. More details about the
percentage of applied CoLTs are depicted in Fig. 2. Although this taxonomy is not
specifically designed for mass collaborative learning, findings reveal that some of the
techniques such as group problem solving, peer editing, and paired annotation have
seemingly potential structures to guide the development of mass collaborative learning
projects. Moreover, techniques like note-taking, which provide elaborated explanations
and reflective feedback from partners, can enhance the chance of learning in mass
collaboration.

Table 3. Collaborative learning techniques [28]

Collaborative learning techniques
Techniques for
discussions

Techniques
for reciprocal
teaching

Techniques for
problem solving

Techniques using
graphic information
organizers

Techniques
focusing on
collaborative
writing

Think-pair-share Note-taking
pairs

Think-aloud pair
problem solving

Affinity grouping Dialogue journals

Round Robin Learning cell Send-a-problem Group grid Round table
Buzz groups Fishbowl Case study Team matrix Dyadic essays
Talking chips Role play Structured/group

problem solving
Sequence chains Peer editing

Three-step
interview

Jigsaw Analytic teams Word webs Collaborative
writing

Paired
annotations

Test-taking
teams

Group
investigation

Team anthologies

Critical debates Paper seminar

Think-pair-share
4.34%

Round robin

8.69% 
Buzz group

4.34%

Paired annotation
21.73%

Critical debates
4.34%

Note-taking pairs
8.69%

Send-a-problem
4.34%

Structured problem 
solving 8.69%

Affinity grouping
4.34%

Team matrix
4.34%

Word webs
4.34%

Dyadicessays
13.04%

Peer editing
8.69%

Fig. 2. Type and percentage of adopted CoLTs in collected papers
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3.3 Supportive Tools and Mass Collaborative Learning

Recent interest in technology support to collaborative learning represents a confluence
of trends such as the emergence of constructive approaches for learning [29], the aim to
build more influential learning environment [30], and the advance of new technologies
to support collaborative learning [31]. However, neither every form of collaborative
learning necessarily needs the same type of technology, nor can a single tool provide all
required features.

Literature shows that new supportive tools such as CSCL, social media, web-based
and mobile technologies along with Internet, have equipped large number of learners
around the world to comfortably communicate anytime and anywhere, and empowered
them to exchange their resources, knowledge, and experiences. However, the real use
case for technology in mass collaboration is still evolving, and as such, improvements
in learning outcomes for self-directed learners are yet to be proven. There are also
several open issues, such as: how can supportive tools efficiently process the massive
load of content?; or how can needed training or information be provided for a single
learner in the community who does not have enough technical knowledge? As such, a
comprehensive list of specific applicable tools for this purpose is not yet proposed.
Therefore, considering different related models in the literature, the Project-Based
Collaborative Learning Model [32] was selected to check which of proposed tools in
this model are also used in the analyzed papers. Seven distinct phases of this model and
more details are exhibited in Fig. 3.

From this analysis, it was evidenced that nearly one third of collected papers (35
papers) evaluate the role of technologies in support collaboration and learning. It also
shows that communicative tools are the most, and consensus building tools are the least
employed tools. More detail and percentage of each applied tool are shown in Fig. 4.
Therefore, it can be inferred that resource management tools can bring some opportunities
for mass learners to access, evaluate, utilize, and share their resources more readily. These
tools can also help transforming complex tasks into easy-achievable works. Moreover,
tools such as Routing, Milestones, and Calendaring seem to not have as high chance as
Wiki, Discussion board, and Blog for application in mass collaborative projects.

Fig. 3. Technology support for project-based collaborative learning model [32]
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3.4 Evaluating the Quality of Created Knowledge in Mass Collaboration

Since knowledge is recognized as one of the most strategic assets for every organi-
zation and community, evaluating the identified, acquired, created, shared and/or
retrieved knowledge influences community’s prosperity. For every community it is
important to know how to identify the quality and reliability of acquired/possessed
knowledge. Evaluating the quality of knowledge can help in, for example, identifying
strengthens and weakness, providing guidelines that could be helpful for future plans
and development, improving effectiveness, and so forth [33]. The intangibility of
knowledge, however, makes the process of evaluation somehow difficult in both
practice and research. On the other hand, when large amounts of knowledge and
information are exchanged through the Internet and social networks by known or
unknown users serving different purposes, make the evaluation crucial. It becomes
more complicated as online knowledge and information can be easily altered, mis-
represented, built up, or plagiarized.

Despite quality of knowledge has been a topic in different fields of study and
businesses, and various types of strategy, methods, and question have been proposed
for this purpose, it has not been well studied yet particularly when integrated with mass
collaboration. Therefore, we could not find a comprehensive mechanism or list of
applicable methods in the literature which can be applied for gauging the quality and
reliability of co-created and shared knowledge or information. Furthermore, no sys-
tematic research for addressing this issue has been already conducted. Hence, we
collected a number of general methods, namely available in Wikipedia (Table 4) and
compared them with solutions proposed in the analyzed papers in order to gain better
insight about this scope of study.

Virtual meeting 2.85% Email 5.71%

Blogs 8.57%

Web conferencing 5.71%

Discussion board 8.57%

Social networking 2.85%

User profiles 2.85%

Task management 5.71%

File storage 5.71%
Database management

2.85%Version tracking 2.85%

Access management 2.85%

Social bookmarking 8.57%

Tagging 5.71%

Wiki 22.85%

Polling 2.85%

Hostedmedia sharing
2.85%

Fig. 4. Type and percentage of adopted technologies in collected papers

Table 4. Suggested methods for evaluating the quality of knowledge in collected papers

Suggested methods Suggested methods Suggested methods

- Credit assignment
- Machine learning
- User feedback
- Experts evaluation
- Initialization
- Computing user weights

- Type of contributor activity
- Number of anonymous contributors
- Top contributor experience
- Ranking method
- Content facilitation
- Process facilitation

- Positioning
- Argumentation
- Consensus
- Selection
- Reputation mechanism
- Peer review
- Group observation
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It is worth noting that for appraising the quality of articles in Wikipedia, eight
major criteria are under consideration including, accuracy, comprehensiveness, sta-
bility, well written, uncontroversial, compliance with standards of Wikipedia, having
appropriate style, and having appropriate images. Furthermore, in this approach some
methods are commonly used for example, nominating qualified articles, reputation
mechanism, peer review, and feedback, to name a few [34].

From the findings of collected papers it can be concluded that:

• User feedback and expert evaluation were the most suggested methods;
• The role of top contributors is deniable;
• Publishing the result of evaluation could be helpful for all learners;
• Both qualitative and quantitative approaches should be considered; and
• Combination of machine learning and human factors seems work better.

4 Research Direction

In this section, we propose a research approach for tracking the reliability and quality
of online knowledge or information in the context of mass collaborative learning. The
goal of our approach is to integrate human and computer support to reach an optimal
balance between simplicity and speed on one hand, and validity of result on the other.
Hence, at the current stage, we envisage a prototype comprising two main parts: human
part and computer part. The human part involves an individual phase and a community
phase. The community phase benefits from the contribution of both ordinary and expert
members. The computer part provides supportive tools (e.g., fake news detection,
website or resource detectors) which can raise red flags on unreliable and questionable
contents. More details are presented in Table 5.

Table 5. Suggested issues for evaluating the quality of online knowledge/information

Human part Computer part
Individual phase Community phase (crowd sourcing) Detector tools

1. Manual filtering Ordinary members Expert members - Fact check
extension
- Fake news detector,
etc.
- Other (novel) tools

2. Completing
checklist:
- Authority
- Accuracy
- Currency
- Accessibility
- Coverage
- Relevancy
- Purpose
- Bias
- Soundness
- Clarity
- Safety
- Reference

1. Completing
checklist
2. Evidence-based
reasoning
3. Formal
argumentation
4. Making decision

1. Completing
checklist
2. Evidence-based
reasoning
3. Formal
argumentation
4. Making decision

3. Making decision
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The planned approach for the collaborative evaluation consists of the following
steps:

• Step 1: individual phase - a community member quickly checks the knowledge or
information manually to decide whether it is worthy enough to warrant further
evaluation or not. After manual filtering, a defined check list will be completed for
those items that are accepted to investigate in more detail. By applying cognitive
skills (critical thinking and critical appraising) the member assesses by
self-checking the reliability of knowledge or information based on suggested cri-
teria (mentioned in Table 5) and gives each of them an emotional rate. The indi-
vidual decision can then be made based on the given rates.

• Step 2: once individual decision is made, that is the time to take advantage of crowd
sourcing that takes place in both levels (ordinary or expert members) of community
phase. In this step, at first ordinary and expert members separately but in parallel
complete the check list and give emotional rates. The reasons and evidences for
given rates are then shared among contributing members. Afterwards, developing
formal argumentation and collective evaluation not only enables community
members to gain common sense about the findings but also helps reaching results
that are beyond individual’s ability. The results of decision in this phase should be
visible for all.

• Step 3: the final decision about the quality and reliability of knowledge or infor-
mation evolves from the evaluation of results in both phases.

It is worth mentioning that detector tools can be used to support community
members throughout the evaluation process. Figure 5 exhibits these three steps.

5 Conclusions and Future Work

Emerging collaborative forms of learning in open networks and communities provide
new opportunities for joint learning. With the objective of gaining understanding of
current state of the art in mass collaborative learning, an extensive literature survey was
conducted. As a result, various findings on the organizational structures, collaborative
learning techniques, and support tools were highlighted.

However, mass collaborative learning also confronts community members with the
problem of dissemination of unreliable knowledge or information through Internet and
social networks. To prevent the negative side effects of such problem, an important
goal is making community members more secure and resilient against vulnerabilities
caused by online fraud. To this end, in this study a preliminary approach is suggested

1                    2                  3 
Knowledge /              
Information

Individual 
evaluation

Community 
evaluation Final 

decision

Tools Tools

Fig. 5. Three steps for evaluation of knowledge or information in mass collaborative learning
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aiming at a combination of human and computer support to enable contributors taking
advantage of collaborative evaluation in dealing with threats.

This work is still at a preliminary level, but it is expected that collective evaluation
in different steps and along with support tools can provide learners and communities
with helpful guidelines for achieving a high level of consciousness about the quality of
acquired knowledge. In next phases of this work we intend to investigate what orga-
nizational structure for the suggested approach should be established? What kind of
mechanism does the community need for evidence acquisition and combination? What
kind of mechanism can help appropriately inferring the final evaluations and decisions?

Acknowledgement. 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 (Impactor project).
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