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Abstract: Mass collaboration can bring about major transformative changes in the way people can
work collectively. This emerging paradigm promises significant economic and social benefits and
enhanced efficiency across a range of sectors, including learning and education. Accordingly, this
article introduces, demonstrates in use, and evaluates an organizational and governance model
designed to provide guidance and execution support for the implementation and operation of mass
collaborative learning initiatives. The design science research process is adopted to guide the design
and development of the proposed model. The model stands on three streams of work, addressing key
aspects and elements that have a supporting influence on community learning: (i) identify the positive
and negative factors in existing and active examples of mass collaboration; (ii) adopt contributions
of collaborative networks in terms of structural and behavioral aspects; and (iii) establish adequate
learning assessment indicators and metrics. The model is used for a case study in which vocational
education and training meet the needs of collaborative education–enterprise approaches. Initially, the
validation of the model is verified by the partners and stakeholders of a particular project in the area of
education–enterprises relations to ensure that it is sufficiently appropriate for applications in a digital
platform developed by such projects. The three first steps of (the proposed) applicability evaluation
(adequacy, feasibility, and effectiveness) are then performed. The positive results gained from model
validation and its applicability evaluation in this project indicate that not only is the model fairly
adequate, feasible, and effective for applications in the developed digital platform but also that it
has a high potential for utilization in supporting and directing the creation, implementation, and
operation of mass collaborative learning initiatives. Although the validation was carried out in
the context of a single project, in fact, it was based on a large “focus group” of experts involved
in this international initiative, which is in accordance with the Design Science Research method.
Thus, this article reflects a kind of applied research of a socio-technical nature, aiming to find
guidelines and practical solutions to the specific issues, problems, and concerns of mass collaborative
learning initiatives.

Keywords: mass collaboration; mass collaborative learning; collaborative networks; organizational
and governance model; learning initiatives

1. Introduction

Recent trends in the contexts of information and communication technologies (ICTs),
collaborative networks (CNs), and community learning (CL) have paved the way for
fostering a special form of networked community, known as mass collaborative learning
community, which has the potential to change the future of working life and education.
The fact is that such a constructive movement has provided the possibility for plenty of
scattered but interested people to participate in mass collaborative initiatives and harness
their potential joint power, aiming to deal with common/complex problems that cannot
be solved individually. Furthermore, this evolving phenomenon opens new doors for
the public to participate in a form of vocational and informal learning practices outside
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the traditional education system toward promoting their knowledge, experiences, and
competencies; thus, it is an effective method for lifelong learning. The growing number
of mass collaborative projects is now reshaping the boundaries of social and collective
actions, both locally and globally. The evolution of mass collaboration and its application to
different domains, particularly in education and learning, is enabling an unlimited number
of learners to develop robust hubs of resources and competencies, assisting in the search
for a wide variety of potential solutions for learning challenges [1,2].

Given the above and under the general umbrella of CNs [2], mass collaborative
learning (MCL) occurs “when a large number of distributed and self-directed contributors share
their partial knowledge, information, data, and experiences with each other (typically via ICT
platforms) in order to learn something new. In this collective action, knowledge is jointly and
continually created, shared, and developed which empowers participants with the capability to
increase their chances of success” [1]. In MCL, plenty of enthusiastic and autonomous learners
with different minds and backgrounds come together and attempt to establish new methods
and develop different scenarios for virtual collective learning that are not common in
traditional methods of education. In other words, people of different nations, religions,
ethnicities, and socioeconomic statuses, regardless of age and gender, voluntarily join a
learning community in which they can actively contribute to lifelong learning at different
levels [3]. In sum, the main specific features of MCL that should be underlined include
the number of participants (mass), communication channels (digital tools), the process of
interaction (collaboration), sense of being a community member (spirit), materials for the
transaction (knowledge, information, and data), and common goals (learning).

Contrary to traditional learning systems in which students are typically gathered
under a roof at a specific time and specific place, in which the classroom management
approach and the dominant teaching style are teacher-driven, in the MCL approach,
there is a shift towards online, non-hierarchical, user-driven, and innovative learning
environments [1,4]. According to [1], the MCL community provides an opportunity for
learners to align themselves around a shared vision that leads to creating a sense of con-
nectedness around a common goal. Indeed, a well-developed MCL community (which
represents a dynamic and democratic system) can nurture a culture of knowledge creation
and exchange [2]. Additionally, some prior studies [5,6] have provided evidence that there
are several associated characteristics of any MCL community that include but are not
limited to the following:

• It allows the interaction of broad groups of heterogeneous people (who might be
dispersed through time and space) in diverse ways, and they can reap the power
of collaboration.

• It connects the systems, organizations, and people that are keen to work and learn
across boundaries.

• It leads to public engagement in a casual and research study toward learning
favorite subjects.

• It enables learners to share knowledge and experiences and learn from each other,
thereby promoting their capabilities in obtaining rapid yet significant progress.

• It facilitates fast cycle learning toward impact at scale.
• It increases global interactions with experts and peers.
• It makes the process of learning relatively creative, cost-effective, and flexible.
• It provides an easily accessible public digital data repository for all its members.

It should be also added that the effective use of ICT tools in MCL communities
does not only make learning more interactive and easier but also enhances the modes of
communication. Despite the tremendous progress in this area, notable achievements, and
positive results that MCL has obtained over the years, it still faces a set of challenges [1,3,6]:

• There is insufficient evidence about the successful application of MCL in various fields.
• The concept, organizational structure, and associated mechanism of MCL are

still evolving.
• The practice of mass collaboration in the learning community is not clearly formalized.



Appl. Sci. 2022, 12, 8356 3 of 36

• There are some ambiguities about the key strategies for stimulating people to join the
community and to keep them motivated in providing contributions.

As a result, this promising and complementary approach to learning still appears
similar to a brand-new way of looking at a study that has not yet been revealed to everyone
around the world.

On top of that, the authors believe that neither the main components, dimensions,
and features of MCL have been explicitly identified and explained, nor they have been
all adequately assessed. Hence, the attention in this study is given to dealing with these
specific issues by considering the fact that the MCL is still evolving in the education
context and there are several different views and controversial assumptions about this
subject. For instance, different researchers have different (but nearly close) understandings
of the concept. The fundamental issues such as the principles, boundaries, formation,
processes, and development of MCL communities are still vague. More specifically, it is
extremely complicated for developers to apply MCL to different fields successfully and
effectively. Certainly, every field or environment has its own demands and circumstances
that need to be taken into account in advance [4]. All gathered evidence shows that this
area of knowledge and research is still in its infancy but is growing up gradually and
surely. Therefore, it requires in-depth reviews and further research, inquiries, analysis, and
contributions to provide better clarifications.

Given this context, the motives for conducting this study are the following:

• Filling part of the gap mentioned above;
• Identifying the influential factors that support the creation, operation, and develop-

ment of MCL initiatives;
• Gaining some insights into the main features of an MCL community.

Therefore, the key research question that emerges is as follows:
What could be an effective way of supporting community learning through mass collaboration?
In that account, the main contribution of this study is to propose an organizational

and governance model for MCL initiatives (OGM-MCL) by relying on a design science
research method that serves to clarify how community learning can be supported by MC.

The proposed hypothesis to address this research question is as follows:
Community learning can be effectively supported through mass collaboration if three streams

of work are appropriately rooted in the foundation of a community: these include (I) identifying the
positive and negative factors in existing and emerging successful examples of MC; (II) adopting
contributions from collaborative networks in terms of structural and behavioral models; and (III)
establishing adequate learning and performance assessment indicators and metrics.

The main contribution of this work is introducing the OGM-MCL designed to steer and
support the process of the implementation, operation, and development of MCL initiatives.
This paper neither is a policy paper in the strict semantics of “policy” nor does it intend to
present an algorithm or software development. It is rather a kind of applied research paper
and a contribution of a socio-organizational-technical nature, including an organizational
and governance model, and the main aim is to provide guidance to the developers of new
MCL initiatives.

The remainder of this article is structured as follows: related works are briefly reviewed
in Section 2; in Section 3, the research method used for this study is explained at first, which
steers both the structure of the paper and the method of presenting the contributions.
Then, the proposed OGM-MCL is presented in detail. In Section 4, the approaches for
demonstrating and testing the applicability of the OGM-MCL on an EU project/case study
are explained. In Section 5, the process, method, and instrument used for evaluating the
(validity) of OGM-MCL are described. Finally, Section 6 provides some discussion about
the findings of this study and briefly looks into possible future studies.

2. A Brief Overview of Related Work

Since the beginning of the 21st century, much effort has been placed into transforming
the methods of learning with a focus on individual learning as part of a community.
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Online learning communities are now emerging in educational settings [7]. The term
learning community generally refers to a group of people with shared learning goals
who collaborate with one another [8]. Learning communities can take different types and
appear in different forms, for example, “professional learning community” (based on a
collaborative group of educators that work together to create new knowledge constantly
with the aim of putting it into practice) [9]; “professional learning network” (a group created
by professional educators that supports formal and informal learning processes through a
learning network) [10]; “community of practice” (a voluntary group of people who have a
common interest in a specific domain and come together to share best practices with each
other) [11]. MCL, as a kind of online learning community, takes place when a large enough
number of distributed autonomous participants work together or in parallel on a single
project and share their resources and commonalities to solve a complex problem that is
often considered insoluble and/or is beyond one’s ability and that needs the confluence
of different contributions from a variety of backgrounds. Such collaboration is typically
mediated by the contents or objects being created (a kind of stigmergy) and occurs mostly
over the Internet, using social software and computer-supported collaboration tools (but
not always).

The fact is that MCL as an emerging approach is viewed from different perspectives
(e.g., computer science, computational linguistics, network science, psychology, pedagogy,
economics, knowledge management, and collaborative learning), and different researchers
have different viewpoints about this new research field [12]. On the other side, the interdis-
ciplinary nature of MCL coupled with the complexity of such a system would necessitate
further investigation and broader collaboration among researchers toward acquiring a
clearer and deeper understanding of the concept and related issues. Therefore, to under-
stand the concept, mechanism, and process of MCL, for example, the authors of [6] focused
on organizational structure; [3] relied on cognitive, sociocultural, and systemic frameworks;
and [13] concentrated on theoretical frameworks and socio-technical environments. In the
context of MCL, learning (as the common goal of participants) is considered at different
levels, namely, individual [14] collective [15], or both [16]. Moreover, MCL addresses
the concept of “networked knowledge” and also the way in which knowledge processes
(knowledge acquisition, knowledge creation, knowledge exchange, and knowledge devel-
opment) are considered in a community of learners [17]. Such important information about
the MCL (gained through various theoretical and empirical research) has helped us better
understand, describe, and design MCL initiatives.

In line with this background, in order to gain an improved understanding of the
research trends and recent advances in the three-abovementioned workstreams, we briefly
and separately review the related literature in this section.

2.1. Identifying the Positive and Negative Factors in Existing and Emerging Examples of
Mass Collaboration

The Internet provides an opportunity for millions of people to contribute to collabo-
rative scenarios—like never before—namely to achieve unprecedented improvements in
education and learning. Over the last years, MC has made a profound impact on societies in
the areas where it was applied [3]. In the context of education and learning, for example, the
Massive Open Online Courses (MOOCs) initiative in recent years has provided free online
courses available for anyone to enroll, with no limit on attendance [12]. Citizendium [18]
is another example in which volunteer contributors take part in an open wiki project to
dedicate themselves to creating a free, comprehensive, and reliable repository of structured
knowledge under gentle expert oversight.

Recently, a few studies [5,19] have attempted to find how such mass collaborative
environments are built up, coordinated, and developed. Some studies, such as [20], high-
light the need for more clarification on the main processes and functions that should be
considered in mass collaborative projects. It is essential to have a strong and common
understanding of the principles that drive a large number of individuals to work collec-
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tively and achieve things that were previously unimaginable. Moreover, it is important to
identify the unique characteristics and main features that set MC apart from other kinds
of collective actions. With the intention of obtaining a better overview of these issues, we
developed an analysis of some representative cases of MC. For that, 15 case studies of MC
from different contexts are identified and their positive and negative factors are then listed
in the following. These factors are identified and assessed from the MCL point of view and
are used for the purpose of community learning in MCL initiatives:

• Wikipedia—a web-based, free-content, and Internet-based encyclopedia written and
maintained by a community of volunteer editors in which users can freely share their
knowledge [21]:

- Positive factors—it is free and contributed by volunteers. It is open access and
easy inclusion, and anyone can participate. Users can play different roles and
perform different tasks. It has no power hierarchy. Users are treated (almost)
equally. Articles are continuously developed, updated, and checked. Consensus
can be reached through friendly and open discussion.

- Negative factors—Wikipedia editors are anonymous. The quantity or frequency
of contributions is not controlled. Not all content will be accurate. The scientific
level of articles varies. Contents are not free from bias. Anyone can vandalize the
articles. Some users might have fake credentials.

• Digg—a social news website that enables users to submit their interesting stories to be
selected and voted (“Digg” or “Bury”) by other users [22,23]:

- Positive factors—it is a user-driven website, and it is open to anybody. It has easy
inclusion. the login is mandatory, and users need to create a Digg user account.
Users are volunteers and they can play different roles and participate in different
tasks. Users can add friends and develop their relationships. Users’ information
and contributions are associated with their Digg profile. Stories are classified into
different groups based on topics; good stories will be promoted. Contents are
checked by the system. Digg raises capital from investors.

- Negative factors—there is no editorial control on submissions. An influential
group of users can affect information credibility by using promotions, burying
information, and votes. Users cannot share their opinions because Digg lacks
commenting features on the website.

• Yahoo! Answers—this was a Q&A platform or knowledge market that allowed users
to ask questions on any topic and/or answer others’ questions by sharing facts, opin-
ions, and experiences [24] (Yahoo! Answers was shut down on 4 May 2021):

- Positive factors—it was an open learning community, available in 12 languages,
and open to all. Users could connect, share info, add comments, ask questions,
answer others’ questions, and/or vote. There were some categories with multiple
sub-categories for organizing questions. There was a “Point System” (scoring) and
a “Voting System”. Users could receive a “badge” under their name, e.g., naming
them as a “Top Contributor”. Staff could reach different levels of authority and
site access. Supportive users were featured on the Yahoo! Answers Blog. The
“user moderation system” handled its misuses. Posts could be detached if they
received a sufficient negative weight. It was supported by funds and financial
aides. Tt provided diverse supportive services.

- Negative factors—users could use any name and photo for opening an account.
There was no system to filter the incorrect answers. There were improper grammar
and incorrect spelling in answers. Once the “best answer” was chosen, there was
no chance to add more answers nor was there space for improvement.

• SETI@home—a computing project and scientific experiment that allows anyone with
a computer and an Internet connection to search for signs of extraterrestrial intelli-
gence [25]:
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- Positive factors—it is open to anybody. It features easy inclusion. Participants are
volunteers and can build a team and make competitions. It has a “Voting System”
to determine the validity of the results. Its “Credit System” can monitor how
much work was performed. It can raise financial donations.

- Negative factors—the risk of cheating (for gaining credit) is high. Some participants
might misuse the resources of the projects to gain work-unit results. The projects
cannot share their resources.

• Scratch—an online community and free programming language tool that allows users
to create their own stories, animations, games, art, and music [26]:

- Positive factors—it is open to anybody and available in 70+ languages. It can
be used in different settings: schools, libraries, community centers, museums,
and homes. Users can ask questions, share their creative ideas, stories, and
projects, obtain feedback, and collaborate with others. If something breaks the
community’s rules, Scratch will take the corresponding action (e.g., sends a
warning to the account, removes it, or blocks the account).

- Negative factors—without creating an account, users can make contributions
(e.g., create their own projects, read, and upload comments). Users can create
several accounts.

• Galaxy Zoo—a citizen science and crowdsourced astronomy project that invites people
to help classify the morphology of more than a million galaxies [27]:

- Positive factors—it has easy inclusion. Users are volunteers and creating a user
account is necessary. The username is associated with the user’s contributions.
It uses computer technologies and human intelligence for the classification of
galaxies. It monitors and analyses some of the contributions and transactions.
Information is stored in a secured database. It uses “Amazon Web Services” to
rapidly serve the website to a large number of people. It raises funds.

- Negative factors—using the real name is not necessary for registration. Personal
information cannot be completely removed from the system. The classification
system cannot provide feedback about the process of classification.

• Foldit—a crowdsourcing computer game and protein-folding puzzle for which its
solutions help scientists in targeting and eradicating diseases and in creating biological
innovations [28]:

- Positive factors—it is open to all. It has easy inclusion, engaging the general public
and scientific teams in online research. Players can use the Foldit forum for
collaborations, e.g., to train new players. It relies on human-computer interaction.
It has a “Ranking and Awarding System”. The website records, monitors, and
stores the posts and interactions. It publishes all-important scientific discoveries.
The results can be used in scientific publications. It benefits from grants.

- Negative factors—players can play without an account, so there are many anony-
mous identifiers in the community. It is not easy to learn and play Foldit. Playing
Foldit needs a reasonably powerful computer.

• Applications of the Delphi method—a systematic and qualitative method that evalu-
ates the results of multiple rounds of questionnaires sent to a panel of experts. This
method can be used to estimate the likelihood and outcome of future events [29]:

- Positive factors—there are different types of Delphi. Each panel will be selected
and invited. The experts can discuss or comment on others’ forecasts, and all the
experts and their forecasts are given equal weight. It can be applied in several
different fields of science. It can raise funds.

- Negative factors—the potential experts might not agree or be available for partici-
pation. The method is not able to make complex forecasts with multiple factors.
The response times might take several days or weeks.
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• Climate Colab—an open problem-solving platform that harnesses the collective intel-
ligence of thousands of people to find solutions for global climate change [30]:

- Positive factors—it benefits from the contribution of experts and crowds, and it
has easy inclusion. Users are volunteers and can play different roles and perform
different tasks. Users can collaborate on the platform with whoever is interested in
similar topics. Users can comment on others’ proposals. It has a “Voting System”,
“Rewarding System”, “Messaging System “, and “expert advisory board”. On the
website, there is a list of community members and their points, roles, activities,
and membership date. It raises funds and financial support.

- Negative factors—it must continuously identify, invite, and maintain a large num-
ber of different experts. It uses a top-down approach in the community.

• Assignment Zero—an experiment in crowd-sourced journalism that enables profes-
sionals and amateurs to engage in collaborative reporting [31]:

- Positive factors—it is open to all. Users are volunteers. Users must create a user
account by providing their real full name and a valid email address. There is
a list of tasks that users can perform. Users can contribute to different topics.
Users are encouraged to make themselves known to the public by providing their
biography. It gives credit to the contributions. It is supported by funds.

- Negative factors—users might produce and share stories recognized as useless;
interviews often take place face-to-face, so the candidates must live close to
the interviewee.

• DonationCoder—an online community of programmers and developers that help
people by organizing and financing software development [32]:

- Positive factors—it provides free tools and services. Registration needs a valid
email address. There are different forms of communication. All users are consid-
ered equal. It benefits from grants and donations.

- Negative factors—users can sign up at the website by using different emails and
names. Some sections of the website are available only to donators. For par-
ticipation in the forum, participants are required to first donate and then they
receive the license key; they then register a forum account and finally upgrade
their forum account. The contracting and consulting services are not cheap.

• Experts Exchange (EE)—a trusted community of technology experts that help people
solve their technology problems [33]:

- Positive factors—users must register with an accurate email address. Users are
not allowed to have more than one account. Users are volunteers. EE covers
over 230 tech topics and prioritizes the contents based on usefulness. Users can
receive recognition and secure credentials with “Credly” (a digital badge platform
that provides digital credentials to individuals through working with credible
organizations). EE provides a variety of professional training courses on a wide
variety of topics, and it produces various video tutorials.

- Negative factors—EE provides answers only via paid mode. If a user account is a
past due, EE might cancel the account for non-payment.

• Waze—a community-driven GPS and navigational app that connects drivers to one
another, allowing them to work together to find directions and avoid traffic jams [34]:

- Positive factors—it is a user-generated community. It is free to download and can
be used anywhere. It relies on crowdsourced information. Users need registration.
Users can connect and work together. It offers points to users. Advertising is the
main source of generating revenue.

- Negative factors—using Waze needs enough initial and active users to collectively
create the local maps and continuously update data to make it useful. A very
limited number of countries (13) have a full base map; in others, either the map is
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incomplete or not yet used. Waze currently supports only private cars and not
public transportation, bicycle, or trucks.

• Makerspaces—a collaborative workspace in which people have access to different
resources that enable them to explore, research, learn, and create products and
services [35]:

- Positive factors—it is member-driven. It can take different forms (physical amd
virtual), shapes, and sizes for different purposes. Most Makerspaces need reg-
istration. Users are people with common interests. Users can meet, socialize,
collaborate (on projects), co-create, learn new skills, share, research, explore and
invent prototypes, solve problems, play, and even boost self-confidence. It benefits
from funds and financial support.

- Negative factors—some Makerspaces have membership fees. Physical Makerspaces
have been criticized for their high costs associated with tools and materials.

• SAP Community Network—an open, online, and collaborative community of soft-
ware users, developers, consultants, mentors, and students who use the network to
ask for help, share ideas, learn, innovate, and connect with others [36]:

- Positive factors—it serves as a resource repository and a platform for SAP users to
collaborate with each other. Software users, developers, consultants, mentors, and
students use it as it is open to all. Users are volunteers. It offers/hosts discussion
forums, tutorials, expert blogs, SAP code sharing gallery, utilities, technical library,
wiki, article downloads, e-learning catalogs, and other facilities through which
users can contribute their knowledge. It has its own channel on YouTube. Its
users’ knowledge contribution to the community can be quantified. It has a
contributor recognition program (CRP) that awards points to community users
for contributions. SAP publicly recognizes its most active contributors. It has over
430 spaces (sub-groups).

- Negative factors—knowledge flows are not measurable. The questions asked before
are not easily accessible. It is impossible to read the list of problems in the scope
of the theme. There is no control to navigate to the blogs section directly. It is
difficult to find the important and most liked blogs.

From the list above, some positive and relevant features of the MC cases are se-
lected, appropriately adapted, and then used as input to OGM-MCL. The features that
are considered negative (from the MCL point of view) highlight the red lines that alert
decision-makers to their immediate or long-term risks for the MCL community.

2.2. Adopting Contributions from Collaborative Networks in Terms of Structural and Behavioral Models

The concept of CNs, which emerged and consolidated as a discipline in the last
decades, has influenced the political, social, and economic situations globally. CNs have
been applied in different industries, governmental and non-governmental social orga-
nizations, and service sectors to increase the organizations’ survival and value creation
capability in a period of turbulent socio-economic changes. In response to the scientific
and societal needs and expectations, a variety of collaborative network forms emerged and
developed both in industry and services such as virtual organizations, virtual enterprises,
dynamic virtual organizations, collaborative engineering, professional virtual communities,
business ecosystems, etc. Additionally, in this large scope and multi-disciplinary area, many
projects and a growing number of practical cases have been carried out worldwide. These
developments led to an extensive amount of empirical base knowledge that now requires
urgent leverage to support sustainable development advances [37]. For example, in this
direction, the identification of required structural and behavioral patterns and models that
steer the establishment and development of specific CNs is deemed necessary.

Previous studies [38,39] reported that the organizational and governance models can
support the development of the CNs through the following:

• Synthesizing and organizing the base concepts and key principles of the network;
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• Representing the entities, relations, and communication channels of the network;
• Defining the recommended functions, processes, and practices to be performed at

different levels of the network;
• Representing the component of the network;
• Addressing the governance problems that should be solved.

On top of them, organizational and governance models can describe the structure
of the objects that constitute the network and identify the mechanisms that predict the
outcomes of interactions. Coupled with the structural aspects, the success and sustainability
of CNs require considering the affecting behavioral aspects. A behavioral model focuses on
the dynamic behavior of a CN along its lifecycle. This model is used to better understand
and predict the actions at both individual and network levels [6,40]. The following should
be added:

• At the individual level, some specific behavioral features are at the center of atten-
tion, these include personal characteristics (e.g., participant’s personality, cognitive
abilities, competencies, perceived usefulness, and perceived ease of use of the support-
ing platform) and social characteristics (social incentive/pressure, attitudes towards
collaboration, collaboration willingness, and readiness).

• At the network/community level, some behavioral aspects—in parallel with the
individual level—should be taken into account (for example, value systems, feedback
systems, rewarding systems, trust-building, preparedness, conflict resolution, and
partnership development) [1,40–42].

At this point, it is worth noting that “there is a dual relationship between the behavioral
aspects and the governance of the CNs: on one hand, the CN governance constraints and/or
directs collective and individual behavior of network members, while on the other hand
driving forces behind the members’ behavior (e.g., their value systems and character)
influence the CN’s governance” [40].

Finally, it is important to highlight that the creation, operationalization, and develop-
ment of CNs can be a relatively time-consuming and costly process. To deal with these
issues and to facilitate the related process, the adoption of an appropriate CN reference
model is a promising approach. One example is ARCON [38]. Such a reference model
can provide a high-level integrated view of a CN from different perspectives. Thus, the
ARCON reference model is adapted and used in OGM-MCL.

2.3. Establishing Adequate Learning and Performance Assessment Indicators and Metrics

According to the UN agenda for the sustainable development goals 2030, namely
regarding education [43], learning is at the heart of global education and development,
and it can empower individuals with values, skills, and knowledge to live in dignity, build
a better life, and enhance society overall. To improve learning outcomes, it is important
to know what the learners are learning, what they need to learn, and how to assess
their achievements.

Learning assessments have increasingly gained prominence in education practice as
it reveals the strengths and weaknesses in the process of learning [6]. Assessments can
be used as a helpful means for decision-makers and developers (e.g., education system,
employers, families, ministries, communities, civil society groups, and donors) to diagnose,
plan, monitor, modify, and improve learning activities. The results of the assessment
can also help instructors and planners in making better decisions on how to improve
instruction and pedagogy; design and improve education programs and curricula; and
allocate sufficient resources [44]. To measure learning (program, progress, and outcomes)
appropriately, a review of the literature demonstrates that there is a wide range of useful
strategies and methods that each can be used alone or in combination (depending on the
objectives of the assessment). These include but are not limited to formative assessment,
summative assessment, diagnostic assessment, continuous assessment, norm-directed
assessment, criterion-directed assessment, subjective assessment, objective assessment,
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open-book assessment, practical assessment, oral assessment, process assessment, peer
assessment, formal and informal assessments, and self-assessment [45,46].

A well-designed learning assessment method should stand on well-formulated in-
dicators. An indicator is a specific, achievable, and measurable value and checkpoint
that can be used to show the changes or progress at different levels of learning processes
and at different points in time. Indicators help us determine whether or not the learning
program objectives have been achieved. Furthermore, during the process of designing,
modifying, and developing a learning program or curriculum, various types of indicators
can be considered, which are suited to the needs of the plan from the stakeholders’ point
of view [47].

Prior studies [48,49] indicate that in each learning assessment method, a set of specified
indicators might be used to collect the needed information. The selected indicators should
be focused, clear, and specific. There is, however, no simple step-by-step process for choos-
ing the right indicators for a mass collaborative learning network. Selecting the appropriate
indicators depends on the network’s unique circumstances and the changes the network
or community is working towards. Furthermore, there are additional considerations that
should be taken into account, such as the type of network/community, the network man-
agement model, the objectives of evaluation, the context and level in which the assessment
occurs, the data sources available, the time horizon of evaluation, the frequency of data
collection, etc. [50]. Previous research studies [51,52], however, suggest a set of learning
assessment indicators that demonstrate how well the learning process works at different
levels. These indicators include learning environment and climate, leadership quality,
socio-economic conditions, teaching quality, network objectives, network characteristics,
the status of the teaching profession, the number of learners, learners’ cultural aspects, the
number of learning approaches, time on task, and innovative aspects of learning, etc.

In line with earlier studies and investigations, we also propose some indicators for
learning assessment based on the general objectives and conditions of MCL initiatives. To
help better understand the role and features of the proposed indicators in OGM-MCL, we
place them under four main classes:

• Input indicators—which refer to the resources required for implementing the learning
program (e.g., enough financial support, equipped environment, and staff);

• Activity indicators—which refer to the activities and operations in the learning program
(e.g., motivation factors and active collaboration);

• Output indicators—which refer to the expected effects/changes achieved by the learn-
ing program in the short, intermediate, and long term (e.g., improved knowledge and
developed relationships);

• Impact indicators—which refer to the learning program’s contribution to higher-level
strategic plans (e.g., civic awareness and promotion of collaborative learning).

To make better judgments about the success of an MCL initiative, in addition to
learning assessment at the individual level, the performance of the network/community
(as a whole) needs to be measured.

In general terms, the performance assessment has several meanings and is recognized
as an extremely complex task because it simultaneously involves both tangible aspects
(e.g., technological and human resources) and intangible aspects (e.g., network culture,
users’ interests, and trust) [50]. In the scope of this study, performance assessment is
understood as a process that aims at achieving the goals of the collaborative learning
initiative by improving the quality of operations and executions. In the literature, not only
abundant concrete experiences but also several methods for performance evaluation have
been reported, whereas each one can be used for a specific condition and purpose of the
MCL initiative. According to [1], the methods for performance assessment fall into three
main categories, namely, absolute standard methods (e.g., checklist and critical incident
methods), relative standard methods (e.g., ranking methods and paired comparison), and
objective methods (e.g., management by objectives and 360◦ appraisal).
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Evidence shows that there is good progress in the quality and quantity of introduced
methods for performance assessment [53], and the identification of potential dimensions
and related indicators has brought about quantitative measurements or qualitative ob-
servations that help describe changes [49]. For instance, [54] declares that there are three
measurements that (as key dimensions) can affect the prosperity of a CN, namely, inputs (re-
sources) to the collaboration, health of collaboration (factors such as trust and commitment),
and outcomes of the collaboration. In another study [55], the performance assessment is
viewed as a key success factor for the CN that relies on six dimensions: network models
of action, network resources and competencies, network culture, financial perspectives,
customer perspectives, and the performance of internal processes. In [56], the authors
assert that the multi-dimensional performance facets of collaborative networks involve
three dimensions (structural, relational, and behavioral), and each dimension has two
associated indicators (type and governance, trust and commitment, and individual and
collective levels); altogether, they can influence the success of a CN.

Complementarily, findings of earlier studies [50] reveal that performance assessment
builds upon a set of critical indicators that will be designated according to the network’s
structure and typology, network governance and power, performance assessment objectives,
assessment timeframe, assessment level, data gathering frequency, criteria choice, etc.
Indeed, identifying and selecting the appropriate indicators for performance assessment
are broad endeavors and should not be limited to the consideration of tangible or intangible
benefits. Rather, it should cover a spectrum of features that meets strategic, operational,
technical, financial, and cultural aspects. There is also an increasing need for identifying
different types of measures and indicators to quantify the efficiency and effectiveness of CN.
In [56], it is claimed that “the network performance is assessed throughout examining the
effectiveness from the point of view of members’ coordinated activities and collaborative
practices as well as the efficiency of reducing wastes, costs, and risks associated with
these activities”.

It should be noted, however, that both the specified method for performance assess-
ment and the selected indicators (applicable for a CN) can rarely be used unchanged in
other cases [57]. In other words, each MCL initiative for evaluating the amount of utility
and desirability of its activities requires defining some specific performance indicators
based on network conditions. Well-designed performance indicators should make ap-
propriate links among strategy, execution, and ultimate value creation [58]. Given the
above-mentioned issues and taking into account the basic conditions and requirements
of a general MCL initiative, we picked up nine dimensions (among others) that are very
important for collaboration as well as several related indicators to be used for performance
assessment in OGM-MCL, as presented in the following section.

3. Proposed Model

This section presents our proposed model, but the research method used for this work
is initially explained.

For the purpose of this work, the design science research process (DSRP) approach [59,60]
is adapted. DSRP is a conceptual process aimed at (a) using a systematic process for
conducting (design science) research studies, (b) making the presentation of the research
study clear and more understandable, (c) building the study upon prior related literature,
and (d) providing a mental model for structuring the research outputs. DSRP paradigm has
its roots in engineering and is basically used for the purpose of problem solving and artifact
designs. DSRP aims to develop organizational and individual capabilities by the creation
of innovative artifacts and the generation of design knowledge. More specifically, the DSRP
helped the authors of this study to (a) incorporate principles, practices, and procedures
required to carry out the research, and (b) contribute to solving (theoretically and practically)
real-world problems through generating, designing, and deploying prescriptive knowledge
and novel solutions (proposed model) for the identified problems. Consequently, the
generated knowledge includes detailed information about the solutions and provides
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evidence that shows how the solutions can be effectively used in practice to satisfy the
needs of the people dealing with the problems.

DSRP involves six conceptual steps, as shown in Figure 1.
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We used DSRP to help design, develop, and validate the proposed mass collaborative
learning organizational and governance model (OGM-MCL). This process was performed
by following the six above-mentioned steps that are briefly explained in the following:

1. Problem identification and motivation—as pointed out in the introduction, there is in-
sufficient organized information about the structure, main components, dimensions,
and features of MCL initiatives. Thus, more input is needed that provides a basis
for supporting community learning through mass collaboration. The contributions
from this step focus on (1) identifying the main features and specifications of the
MCL community, (2) addressing the structural and behavioral aspects of the MCL
community, and (3) finding potential indicators that help assess the learning and
performance of individuals and community.

2. Definition of the objectives of the solution—this step defines the objectives of the research
being conducted and indicates the intended solutions. The objectives of this study are
defined and explained in Sections 1 and 2. In line with this, an extensive literature
review was conducted to understand the background of the area and to consolidate
what is already known about the concerned issues. In performing this analysis,
the principles and models of collaborative networks were used as an underlying
framework. Such a review helped us gain a better view of the existing knowledge,
latest developments, and current solutions for the identified problems. Consequently,
a model is proposed as the main objective, which intends to provide helpful guidelines
and directions for supporting and developing the MCL initiatives.

3. Design and development—in response to the identified problems (mentioned in step 1),
we proposed OGM-MCL (presented in Section 3.1). OGM-MCL is the main contribu-
tion of this study, which is inspired by the contributions and solutions reported in the
literature (and partially mentioned in Section 2) in combination with our background
knowledge and experience. The OGM-MCL comprises (a) three streams of work cor-
responding to the organizational part and (b) three phases of evaluation, representing
the governance part (see Figure 2).

4. Demonstration—this step demonstrates the efficacy of the OGM-MCL in solving the
problems described in the Introduction. Generally, the demonstration can be fulfilled



Appl. Sci. 2022, 12, 8356 13 of 36

through, for example, experimentation, simulation, application to a case study, proof,
an illustration, or a project. In this study, the demonstration was taken place on an EU
project. This step is rendered in Section 4.

5. Evaluation—the evaluation step compares the objectives of the solution to the actual
observed results from the use of the OGM-MCL in the demonstration. In this step
(that is presented in Section 5), we observe and measure to what extent the OGM-MCL
can achieve its goals in the used case project.

6. Communication—the inputs and outputs of this study (including the identified prob-
lems and their importance, the proposed model, the design and development processes,
and the assessment of the OGM-MCL) are shared with others through publications.

3.1. The Proposed Organizational and Governance Model for Mass Collaborative Learning

The proposed OGM-MCL in this study is a general organizational and governance
model that intends to provide practical guidelines (in some ways) for researchers, designers,
and developers working in this realm. However, for the application of OGM-MCL in any
specific MCL initiative (e.g., farming and agricultural community, and online consultation
service), the model should be appropriately adapted according to the specific objectives,
requirements, and circumstances of the initiative.

Taking into account the principles and guidelines of DSRP, we proceeded to the design
and development of OGM-MCL (step 3). As observed in Figure 2, OGM-MCL encompasses
two main parts:

1. Organizational part—which embraces three streams of characterization work:

- (Stream 1) main features of the MCL community—in this stream, the eight main
dimensions of collaboration and also their related factors and features are ad-
dressed. These dimensions are suggested by considering the types and classifica-
tion of the factors and features of the 15 case studies of MC mentioned above.

- (Stream 2) adapting structural and behavioral models—in this stream, the pro-
posed structural and behavioral models along with their components are intro-
duced. They can align and relate different parts of the MCL communities and
bring about consistency.

- (Stream 3) learning and performance assessment indicators—in this stream, some
important indicators are selected that can be used for assessing the learning
of members and the performance of the MCL community. Such assessment
indicators can help determine whether or not the objectives of the community
have been achieved.

2. Governance part (or evaluation process)—which contains three main evaluation steps
namely, adequacy, feasibility, and effectiveness. Through these steps, the three streams
of the organizational part are evaluated from the adequacy, feasibility, and effective-
ness point of view. This evaluation shows to what extent the addressed elements in
each stream could be adapted and applied to a concrete case of MCL. More detailed
information about the governance part is presented in Section 4.1.

The OGM-MCL is illustrated in Figure 2. It is a dynamic model by nature and its com-
ponents and elements can be changed dynamically based on the objectives, requirements,
and circumstances of the use case. OGM-MCL intends to represent some essential elements
and features that should be considered in the creation, operation, and implementation of
MCL initiatives and communities. Thus, in this direction, the OGM-MCL provides some
guidelines and support for the decision-makers, designers, developers, and researchers.
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The following Section demonstrates the efficacy and application of the OGM-MCL to
an EU project.

4. Demonstration

This section presents the fourth step of the DSRP method and demonstrates the
application and validation of OGM-MCL in a practical manner.
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4.1. Governance Process

The proposed governance process (shown as the “governance part” in Figure 2) reflects
the interrelated factors, practices, relationships, and other influences on the community.
The governance process from one side helps orchestrate the process of OGM-MCL demon-
stration, evaluation, development, and validation. On the other side, it assists in the
modification and development of the specified functions of the initiative toward opera-
tion optimization. The proposed governance process represents a set of phases and steps
through which several tasks will be performed to assure the effective implementation of
OGM-MCL in a concrete case of MCL. The governance process consists of three phases
(specification, implementation, and exploration) and eight related steps that are briefly
explained in the following:

• Specification phase—encompasses steps 1 to 6. It refers to the identification, selection,
and documentation of the specific objectives, dimensions, requirements, and functions
to be considered for a specific MCL initiative:

- (Step 1)—Creating a list of the initiative’s objectives and outcomes required—these
objectives indicate what the MCL initiative wants to achieve through applying the
OGM-MCL. This task can be performed by the decision makers and developers
in the initiative.

- (Step 2)—Identifying and selecting the potential items (factors, features, and
elements) that can be considered for the creation and development of the MCL
initiative—the potential items can be identified by reviewing and analyzing
the related literature, examples, cases, etc. The selected items should be then
customized based on the specific objectives, requirements, and functions of the
MCL initiative.

- (Step 3)—Defining the main functions of the MCL initiative—the functions refer
to actions’ execution and transactions of the MCL initiative. Considering the
objectives and requirements of the MCL initiative, different functions can be
defined by decision makers and developers.

- (Step 4)—Evaluating the “adequacy” of both the selected items and the defined
functions—this step first evaluates whether or not the selected items can rea-
sonably and adequately meet the objectives of the MCL initiative. Similarly, the
adequacy of the defined functions can be collaboratively evaluated in relation to
the objectives of the MCL initiative.

- (Step 5)—Evaluating the “feasibility” of both the selected items and the defined
functions—the first part of this step of evaluation tries to uncover the strengths
and weaknesses of the selected items from the feasibility point of view. The
feasibility of the items can be assessed by considering the technical capabilities of
the MCL initiative and the budget available for implementing them. The feasibility
of the functions is pertinent to adjusting the number of functions that could be
possibly performed by the MCL initiative and developing their descriptions.

- (Step 6)—Evaluating the “effectiveness” of both the selected items and the defined
functions—this step of evaluation first evaluates the effectiveness of selected items,
aiming at reducing the number of wasted resources that are used for developing
the OGM-MCL as well as reaching the desired results. The effectiveness of defined
functions can be assessed through, for example, some round-group discussions
or questionnaires by the decision makers and developers.

• Implementation phase—embraces step 7. It focuses on designing, developing, and
implementing the assets (the selected items and the defined functions):

- (Step 7)—deals with (a) making the desired changes and justifications on selected
items and then realizing and designing them, and (b) implementing (e.g., program-
ming) the defined functions to make the functions/services available for users.
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• Exploration phase: includes the last step (8) of the governance/evaluation process. It
takes care of the operation and function of the MCL initiative and the efficiency of its
performance at different levels.

- (Step 8)—oversees the operation of the MCL initiative and it helps make it acti-
vated and operative as a service. When the MCL initiative worked for a certain
period, its efficiency should then be evaluated, for example, by taking the same
procedures used in previous steps. In this step, if any problem related to different
parts of the MCL initiative is detected (indicating that the MCL initiative does not
work efficiently as expected), it should then be re-evaluated collaboratively.

The proposed governance process is depicted in Figure 3.
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To demonstrate the success of OGM-MCL in solving the identified problems (mentioned
above), we used the opportunity to instantiate the OGM-MCL in the ED-EN HUB project.

ED-EN HUB [61] is an Erasmus+ project co-financed by the European Union and
developed by a consortium of eight institutions from five different European countries.
The ED-EN HUB project aims at improving the quality of education (focusing but not
limiting itself to vocational education and training) through the consolidation and system-
atization of the education–enterprise (in which the educational institutes and enterprises
collaboratively work on knowledge and competencies development). This international
cooperation alliance also focuses on the development of tools and methodologies needed
for the creation of synergies between educational institutions and enterprises (at local,
national, and international levels).

ED-EN HUB intends to build up a collaboration platform (EDENCP) that provides a
supported training and learning environment/hub. EDENCP enables an unlimited number
of distributed trainers and learners from different backgrounds to come together and build
a long-term collaboration. The participants in the hub attempt to adopt new methods and
develop more scenarios for sharing their knowledge, experiences, and ideas, which can
help promote their level of education, qualifications, and competencies.
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Figure 4 provides a picture of the approach used in our study to demonstrate the
applicability and efficacy of OGM-MCL to EDENCP development. This application helped
us from one side to (a) drive and support the process of implementation, operation, and
management of EDENCP, and (b) modify and develop the specified EDENCP (system)
functions. On the other side, (c) it improves and develops the OGM-MCL based on the
provided feedback by project partners and the developers of EDENCP and (d) helps move
toward OGM-MCL (model) partial validation.
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The following subsections explain and clarify the approaches and instruments used for
evaluating the applicability of OGM-MCL to the ED-EN HUB project through the proposed
governance process.

4.1.1. Creating a List of the EDENCP’s Objectives (Step 1)

In the first step, the following five objectives are collaboratively created (by the project
partners and stakeholders) to help in setting the goals in a way that all EDENCP activities
converge in one single direction:

• (Objective 1)—determining skills requirements that address the main general and
specific skills as well as transversal and transferable competencies that are appli-
cable to both initial and continuing education (based on the principle of education
industry cooperation);

• (Objective 2)—co-designing, developing, and training—which provides guidelines and
resources that can be used in training events for either people from the educational
side who want to implement education–enterprise actions or for people from the
business side who need to reinforce their links with the educational system;

• (Objective 3)—detecting, assessing, and clarifying (policy recommendations)—which
represents the synthesis of the experiences developed during the project in the five
regions targeted by ED-EN HUB. The recommendations will be drafted by classifying
and comparing the main policy objectives to which the creation of the joint structure is
associated, the range of developed functions and concrete results achieved, difficulties
in the start-up, funding and collaboration models, solutions found in consolidating
collaboration, models of public-private collaboration, and governance developed;

• (Objective 4)—creating career guidance that presents a complete and secured accom-
panied pathway for people from their first choice of orientation (at the age of 14, when
compulsory education positions the pupil with regard to choosing) to professional
reorientation, through the question of guidance and training in collaboration between
the stakeholders in education/training and the company;

• (Objective 5)—organizational benchmarking (benchmarking process description)—
which clarifies what collaboration activities are expected to take place by means of
the EDENCP.

4.1.2. Identifying and Selecting the Potential Factors, Features, and Elements (Step 2)

As mentioned in Section 2.1, in order to identify and select the potential factors,
features, and elements (which could be implemented on EDENCP), the structures, models,
and methods used in 15 cases of MC are reviewed, analyzed, and then summarized.
Afterward, the selected items are accommodated in OGM-MCL and then customized for
application to the EDENCP. Through the process of OGM-MCL customization for EDENCP,
the partners and stakeholders attempt to use the proposed items or alter them (if needed) to
suit the EDENCP’s preferences or requirements. For example, instead of supporting open
access to the platform for all people, some access restrictions are considered for EDENCP.
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4.1.3. Defining the Main Functions of EDENCP (Step 3)

The following eight functions are collaboratively defined for EDENCP by the project
partners and stakeholders:

• (Function 1)—developing an appropriate search engine;
• (Function 2)—determining the aspects, components, and features of collaboration;
• (Function 3)—managing training process;
• (Function 4)—providing training execution support;
• (Function 5)—designing curriculum;
• (Function 6)—inserting new competence demands;
• (Function 7)—providing suitable tools to evaluate the performances;
• (Function 8)—providing a proper database/service that introduces and offers promis-

ing, validated, and trusted tools.

These functions refer to EDENCP functionality, ability, capabilities, and features that
all together will provide the defined services in accordance with the specifications as set
out in the project.

4.1.4. Evaluating the Adequacy of Selected Factors, Features, and Elements (Step 4)

To evaluate the “adequacy” of OGM-MCL for usage in EDENCP, a number of positive
factors and specific features (mentioned in Section 2.1) that have potential applicability are
picked out. To evaluate and benchmark the adequacy and importance of the nominated
factors, features, and elements (items), they are addressed in 100 questions, forming the
adequacy questionnaire (see Appendix A).

Each question in the questionnaire represents a potential item that might be used on the
platform. The questions—based on the specifications and characteristics that they present—
are classified under nine considered dimensions of collaboration namely, organizational,
environmental, admission, behavioral, social, structural, functional, technological, and
economical. This classification facilitates the presentation, analysis, and interpretation of
the results of the evaluation.

The adequacy and importance of the selected items (to be considered for EDENCP)
are asked and assessed by a checklist in the questionnaire. There are six possible answers
in the checklist for each question, namely, strongly disagree (SDA), disagree (DA), agree
(A), strongly agree (SA), I don’t know, and I’m not sure (now). The evaluators (partners,
constituting a kind of “focus group” in terms of the Design Science Method) not only can
choose one of these possible answers, but they can also insert comments and feedback (if
needed) about each addressed item in each question. It is noteworthy to mention that this
questionnaire provides a form of global evaluation of the considered dimensions and their
respective items.

The questionnaire was sent to each partner of the ED-EN HUB consortium, and
they were asked to respond to the questions collaboratively (with their internal involved
members who are experienced in this field of study and work). Therefore, the questions
in each questionnaire were answered via the collaboration and confluence of different
minds rather than a single partner. This strategy not only helped reduce the number of
questionnaires that were sent out, answered, and evaluated but also increased the accuracy
and value of the given answers.

The main results of this step of evaluation (average of the popularity of adapted items
for implementation on EDENCP) achieved from analyzing the five received questionnaires
are summarized in Table 1. In the method for analyzing the obtained data from respondents
and calculating the statistical answers given to the questions (addressed in the question-
naire), a decision was made to give weight to each answer in the checklist. The attributed
weights are as follows: (SDA = 1), (DA = 2), (A = 3), (SA = 4), (I don’t know = 0), and (I’m
not sure = 0). In the calculation, each answer (for a single question) was first multiplied
with the attributed weight and then they were summed up and lastly divided by the total
number of respondents. The received responses were analyzed manually.
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Table 1. Average of popularity given to the dimensions in adequacy evaluation.

Considered Dimensions Number of Questions Per Dimension Average of Popularity Gained from Adequacy Evaluation

-Organizational 7 83.57%

-Environmental 7 69.28%

-Admission 12 82.91%

-Social 7 70.71%

-Functional 25 66%

-Economical 10 58.50%

-Technological 9 76.66%

-Structural 15 71%

-Behavioral 8 63.75%

To obtain an improved perspective of the results of this step of evaluation, they are
also displayed as a radar chart in Figure 5.
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Taking into account the given responses to the questions of the adequacy questionnaire
(illustrated in Table 1 and Figure 5) and from the performed analysis, the following can be
concluded:

• The nine considered dimensions are generally accepted by all evaluators (partners)
because the average popularity given to all dimensions is above 50% (an indicator
of acceptance).

• Among the considered dimensions, the organizational dimension and its respective
items received the highest average of popularity (83.57%), whereas the economical
dimension received the lowest average of popularity (58.50%) from the respondents’
point of view.

• Analyzing all responses given to every single question (in all dimensions) shows that
some of the selected and adapted items (that the average of their popularity is lower
than 50%) need to be revised, improved, changed, or omitted (in some cases) before
moving to the next phase of evaluations. In this direction, the provided feedback
by the partners offered very good ideas of what other important points need to be
addressed in further developments.

4.1.5. Evaluating the Adequacy of Functions (Step 4)

After evaluating the adequacy of the selected items, the defined functions for the
EDENCP were also evaluated (from the adequacy point of view) during some plenary
meetings of the partners and stakeholders. This evaluation focuses on judging whether or
not the functions can adequately meet the objectives of EDENCP. At this step, the evaluation
of the adequacy of the functions is performed at the conceptual level.

The results of evaluating the adequacy of defined functions are shown in Table 2. Con-
sidering the available information and focusing on theoretical and conceptual evaluation,
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the functions that show one or some signs and indications of adequacy for meeting one
or some objectives of EDENCP are marked with (X) in Table 2. This table addresses the
eight defined functions and the five considered objectives for EDENCP. This step of eval-
uation also provides a view of the potential interactions among the EDENCP’s functions
and objectives.

Table 2. The results of evaluating the adequacy of EDENCP functions.

ED-EN HUB Main Processes

EDENCP Functions

EDENCP Objectives

Determine Skills
Requirements

Co-Design, Develop,
and Training

Detect, Assess,
and Certify

Career
Guidance

Organizational
Benchmarking

F1. Search engine x x x x x

F2. Collaboration x x x x x

F3. Managing training x

F4. Training execution support x

F5. Design Curriculum x x

F6. Insertion of new
competencies demands x x x

F7. Tools to evaluate
performance (benchmarking) x x x

F8. Database/service offering
different tools x x x x x

The results of function evaluation give direction to function creation, development,
and implementation. These results are used as a base for function feasibility evaluations.

4.1.6. Evaluating the Feasibility of Selected Factors, Features, and Elements (Step 5)

In this step of evaluation, the technical team of the project (from NOVA University
Lisbon) attempted to assess and judge the possibility, ability, and “feasibility” of selected
factors, features, and elements in supporting the EDENCP with the least amount of wasted
time, money, and effort. In this manner, they tried to provide a fact-based understanding
of the current level of the OGM-MCL’s feasibility and maturity. The gained insight was
enriched by employing both knowledge-based questions and application-based techniques.
In this process, not only the technical feasibility of OGM-MCL is evaluated based on
available budget and technical capabilities but the technical risks of OGM-MCL application
are also identified, quantified, and reported. In this step, evidence-based evaluations and
data-driven decisions are also helpful strategies that were taken into consideration.

Afterward, the technical team proceeded to further assessment of the selected factors,
features, and elements according to the EDENCP functional requirements. Hence, the
second questionnaire is collaboratively developed to collect the opinion of partners about
the judgment of the technical team. In this questionnaire, nine related questions were
designed for each function, addressing the most important technical aspects (factors,
features, and elements) that should be evaluated for feasibility assurance. The formulated
questions are polar questions (Yes or No questions), and they are illustrated in Appendix B.

The results gained from the primary round of questionnaires (used for evaluating
the adequacy of developed and adapted factors, features, and elements) are used in the
project as a base for “feasibility” evaluation. That is, those addressed factors, features, and
elements (in the questions) that received high popularity and their threshold is ≥80% are
selected for consideration, further evaluation, and probable implementation on EDENCP.

Table 3 summarizes the results of the adequacy evaluation (shown in Table 2), plus
the number of questions (used in the questionnaire) per dimension, and the number of
questions per dimension for which its threshold is ≥80. A threshold of 80 was specifically
suggested for the selection of potential items as it could create a balance between the
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number of factors, features, and elements addressed in the questionnaire and the sum of
items needed for feasibility evaluation in the next stage. In other words, in the adequacy
evaluation (step 4), 100 factors, features, and elements were addressed in the questionnaire
(one item per question). The number of addressed items for application to the EDENCP
is relatively high, aiming to provide a reasonable number of potential items for selection
and also providing a chance for the evaluators to select the items from the list that are
the best from their perspective. Thie is because, from a feasibility point of view, it is not
cost-effective to implement all those items in the EDENCP. It is worth noting that the
considered threshold (≥80, which is relatively high) caused a significant reduction in the
number of considered factors, features, and elements (that should be used in the next steps
of evaluation). This level of threshold and high percentages of popularity, however, provide
a certain degree of assurance for feasibility consideration.

Table 3. Results of adequacy evaluation and considered threshold that were used for feasibility evaluation.

Considered
Dimensions

Results of
Adequacy
Evaluation

Number of
Questions Per

Dimension

Number of Questions
per Dimension That

Their Threshold Is ≥80

Appl. Sci. 2022, 12, 8356 23 of 38 
 

The results gained from the primary round of questionnaires (used for evaluating the 
adequacy of developed and adapted factors, features, and elements) are used in the pro-
ject as a base for “feasibility” evaluation. That is, those addressed factors, features, and 
elements (in the questions) that received high popularity and their threshold is ≥80% are 
selected for consideration, further evaluation, and probable implementation on EDENCP.  

Table 3 summarizes the results of the adequacy evaluation (shown in Table 2), plus 
the number of questions (used in the questionnaire) per dimension, and the number of 
questions per dimension for which its threshold is ≥ 80. A threshold of 80 was specifically 
suggested for the selection of potential items as it could create a balance between the num-
ber of factors, features, and elements addressed in the questionnaire and the sum of items 
needed for feasibility evaluation in the next stage. In other words, in the adequacy evalu-
ation (step 4), 100 factors, features, and elements were addressed in the questionnaire (one 
item per question). The number of addressed items for application to the EDENCP is rel-
atively high, aiming to provide a reasonable number of potential items for selection and 
also providing a chance for the evaluators to select the items from the list that are the best 
from their perspective. Thie is because, from a feasibility point of view, it is not cost-effec-
tive to implement all those items in the EDENCP. It is worth noting that the considered 
threshold (≥ 80, which is relatively high) caused a significant reduction in the number of 
considered factors, features, and elements (that should be used in the next steps of evalu-
ation). This level of threshold and high percentages of popularity, however, provide a 
certain degree of assurance for feasibility consideration. 

Table 3. Results of adequacy evaluation and considered threshold that were used for feasibility 
evaluation. 

Considered  
Dimensions  

Results of Ade-
quacy 

Evaluation  

Number of Ques-
tions Per Dimen-

sion 

Number of Questions per 
Dimension That Their 
Threshold Is ≥80 

 

The Base for Consider-
ation in Feasibility 

Evaluation 
Organizational 83.57% 7 5 71.42% 
Environmental 69.28% 7 3 42.85% 
Admission 82.91% 12 9 75% 
Behavioral 63.75% 8 3 37.50% 
Structural 71% 15 7 46.66% 
Social 70.71% 7 4 57.14% 
Functional 66% 25 7 28% 
Economical 58.50% 10 2 20% 
Technological 76.66% 9 6 66.66% 

 
The graph illustrated in Figure 6 provides an improved perspective of the results 

presented in Table 3. 

 
Figure 6. Results of adequacy evaluation and considered threshold that were used for feasibility 
evaluation. 

The Base for
Consideration in

Feasibility Evaluation

Organizational 83.57% 7 5 71.42%

Environmental 69.28% 7 3 42.85%

Admission 82.91% 12 9 75%

Behavioral 63.75% 8 3 37.50%

Structural 71% 15 7 46.66%

Social 70.71% 7 4 57.14%

Functional 66% 25 7 28%

Economical 58.50% 10 2 20%

Technological 76.66% 9 6 66.66%

The graph illustrated in Figure 6 provides an improved perspective of the results
presented in Table 3.

Appl. Sci. 2022, 12, 8356 23 of 38 
 

The results gained from the primary round of questionnaires (used for evaluating the 
adequacy of developed and adapted factors, features, and elements) are used in the pro-
ject as a base for “feasibility” evaluation. That is, those addressed factors, features, and 
elements (in the questions) that received high popularity and their threshold is ≥80% are 
selected for consideration, further evaluation, and probable implementation on EDENCP.  

Table 3 summarizes the results of the adequacy evaluation (shown in Table 2), plus 
the number of questions (used in the questionnaire) per dimension, and the number of 
questions per dimension for which its threshold is ≥ 80. A threshold of 80 was specifically 
suggested for the selection of potential items as it could create a balance between the num-
ber of factors, features, and elements addressed in the questionnaire and the sum of items 
needed for feasibility evaluation in the next stage. In other words, in the adequacy evalu-
ation (step 4), 100 factors, features, and elements were addressed in the questionnaire (one 
item per question). The number of addressed items for application to the EDENCP is rel-
atively high, aiming to provide a reasonable number of potential items for selection and 
also providing a chance for the evaluators to select the items from the list that are the best 
from their perspective. Thie is because, from a feasibility point of view, it is not cost-effec-
tive to implement all those items in the EDENCP. It is worth noting that the considered 
threshold (≥ 80, which is relatively high) caused a significant reduction in the number of 
considered factors, features, and elements (that should be used in the next steps of evalu-
ation). This level of threshold and high percentages of popularity, however, provide a 
certain degree of assurance for feasibility consideration. 

Table 3. Results of adequacy evaluation and considered threshold that were used for feasibility 
evaluation. 

Considered  
Dimensions  

Results of Ade-
quacy 

Evaluation  

Number of Ques-
tions Per Dimen-

sion 

Number of Questions per 
Dimension That Their 
Threshold Is ≥80 

 

The Base for Consider-
ation in Feasibility 

Evaluation 
Organizational 83.57% 7 5 71.42% 
Environmental 69.28% 7 3 42.85% 
Admission 82.91% 12 9 75% 
Behavioral 63.75% 8 3 37.50% 
Structural 71% 15 7 46.66% 
Social 70.71% 7 4 57.14% 
Functional 66% 25 7 28% 
Economical 58.50% 10 2 20% 
Technological 76.66% 9 6 66.66% 

 
The graph illustrated in Figure 6 provides an improved perspective of the results 

presented in Table 3. 

 
Figure 6. Results of adequacy evaluation and considered threshold that were used for feasibility 
evaluation. 
Figure 6. Results of adequacy evaluation and considered threshold that were used for feasibility evaluation.

Taking into account the considered threshold and the gained results, the following
should be highlighted:

• The dimension of admission has the highest percentage of popularity at (75%), fol-
lowed by the organizational dimension with (71.42%). However, the lowest percentage
of popularity (given by the evaluators) belongs to the economical dimension (20%).

• The low percentage of the popularity of some dimensions (in both situations, before
and after considering the threshold), namely, economical, functional, and behavioral,
shows that these dimensions did not receive high attention (in comparison with other
considered dimensions) from the evaluators’ point of view.

• Those dimensions that gained higher percentages of popularity, namely, admission,
organizational, and technological, indicate that they have a high potential of feasibility
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(from the evaluators’ perspective) to be implemented in EDENCP. Thus, the focus of
attention should be given to these dimensions.

In the second stage of feasibility evaluation (for the items), the questionnaire (pre-
sented in Appendix B) was sent to the same group of partners (who participated in the
adequacy evaluation), but at this time, 18 evaluators individually responded to the ques-
tions, because the partners and stakeholders decided to come up with a mix of group
and individual evaluations. The results achieved from the feasibility questionnaire are
presented in Table 4. Those factors, features, and elements (that are highlighted with gray
color) received popularity by over 60%. They are selected as potential items for the next step
of evaluation (effectiveness). At this time the threshold of 60 was suggested by the partners
and stakeholders, as it is believed that it can reasonably adjust the number of considered
items for effectiveness evaluation. This means that we attempted to narrow down the
results with different steps of evaluation and minimized the number of considered items to
a logical number of possible and feasible items that can be integrated into EDENCP.

Table 4. Results of the second step of feasibility evaluation.
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F1. Search engine 55.55% 83.33% 55.56% 66.67% 50.00% 66.67% 66.67% 33.33% 16.67% 61.11%

F2. Collaboration 53.08% 72.22% 83.33% 66.67% 11.11% 72.22% 44.44% 44.44% 33.33% 50.00%

F3. Managing training 50.61% 72.22% 94.44% 22.22% 66.67% 61.11% 38.89% 72.22% 11.11% 16.67%

F4. Training execution support 52.46% 50.00% 83.33% 50.00% 66.67% 50.00% 61.11% 55.56% 11.11% 44.44%

F5. Design curriculum 53.70% 72.22% 38.89% 83.33% 55.56% 38.89% 100.00% 61.11% 5.56% 27.78%

F6. Competences demands 52.46% 50.00% 61.11% 50.00% 83.33% 61.11% 61.11% 38.89% 22.22% 44.44%

F7. Evaluate performance 51.85% 55.56% 61.11% 61.11% 66.67% 61.11% 44.44% 55.56% 16.67% 44.44%

Av 52.81% 65.07% 68.25% 57.14% 57.14% 58.73% 59.52% 50.58% 16.66% 41.26%

Taking into account the results shown in Table 4, the following should be underlined:

• The low average of popularity given to the economical dimension (16.66%) and tech-
nological dimension (41.26%) shows that the majority of addressed factors, features,
and elements in these two dimensions do not have much chance to be implemented in
the EDENCP from the feasibility point of view.

• The selected factors, features, and elements should be prioritized in the process of
implementation on EDENCP. That is, those that received a higher percentage of
popularity (e.g., factors, features, and elements in the social dimension used for
function 5, with 100%) need to be given more attention and emphasis.

• The dimensions also should be prioritized in the process of implementation in EDENCP.
For example, among the addressed dimensions, the environmental dimension received
a higher percentage of popularity (68.25%). In this manner, developers and decision
makers can manage the resources for implementation according to dimensions’ feasi-
bility and popularity.

4.1.7. Evaluating the Feasibility of Functions (Step 5)

According to the decision of partners and stakeholders, the evaluation of the “feasibil-
ity” of defined functions led to developing (collaboratively) their description. In addition,
further function evaluation caused a merging of the first function (search engine) with the
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last function (database/service offering different tools). The first function is eventually
changed to “search engine for finding information and tools”. Therefore, the number of
functions reduced to seven, as addressed in Appendix B.

Following the collective evaluation of the defined function, their definition is devel-
oped as presented below:

• (Function 1)—search engine for finding available information and tools on EDENCP:
provides a software system that is designed to carry out specific searches related to
particular competencies (of members), courses, activities, and supporting tools.

• (Function 2)—collaboration: deals with collaborative practices whereby some members
work together to complete a task, solve a problem, and/or achieve a shared goal.

• (Function 3)—managing training: focuses on flexible strategies that can properly man-
age different aspects of training from program creation to evaluation and prioritizing
learning needs.

• (Function 4)—training execution support: provides the needed support for (a) training
execution, (b) learning engagement strategies, and (c) implementation of performance-
based assessment for training proficiency.

• (Function 5)—designing curricula: is a cyclical, and analytical process that helps
create a training framework that is able to facilitate and guide the creation of training
programs in a particular domain. It integrates different training elements such as
learning strategies, processes, materials, and experiences that may help design and
develop such training program instructions.

• (Function 6)—the insertion of new competencies demands is the process of identifying
and adding the key competencies and basic skills (e.g., cognitive skills of critical
thinking, problem-solving, and interpersonal skills) required to perform teaching and
training with success. This function supports the identification of competencies that
are highly demanding for the companies. It is designed for three main situations:
(a) when an employer recognizes that his company needs new workers, but the new
workers only arrived from the university and do not have the specifically needed
competencies; (b) when the employer recognizes that the existing workers need to
improve their competencies or gain new ones for the specific tasks; or (c) when the
worker recognizes (by himself/herself) that he/she needs to gain some particular
competencies. The main consequences of this function are to improve the existing
curricula or add new ones based on the demands of the companies.

• (Function 7)—tools to evaluate the performances (benchmarking): This is the function
to evaluate the performance of (a) EDENCP in relation to its functions and (b) the
workers of the companies against the transversal competencies that they have already
gained. For doing so, it first needs a definition of some specific key performance
indicators (KPIs) related to each performance.

4.1.8. Evaluating the Effectiveness of Selected Factors, Features, and Elements (Step 6)

In this step of evaluation, the technical partners of the project proceeded to assess the
“effectiveness” of the selected factors, features, and elements, aiming to judge the degree of
their success in achieving the objectives of EDENCP (mentioned in Section 4.1.1). This task
is concerned with comparing (at this stage theoretically) the inputs of OGM-MCL with the
desired outputs that it can deliver. Therefore, to find out whether or not the selected items
are effective in obtaining the expected results, from the feasibility point of view, a third
questionnaire is created. The evaluators/partners are asked to provide a rating for each
question, showing how much the considered items are effective (from their perspective) in
reaching the goals of OGM-MCL. As shown in Appendix C, the considered rates include
not at all effective (rate 0), slightly effective (rate 1), moderately effective (rate 2), very
effective (rate 3), and extremely effective (rate 4).

Considering the results shown in Table 4, items with a popularity of over 60% were
selected for effectiveness evaluation, meaning that the items were evaluated at this time
from an effectiveness perspective. In this step, the evaluators (partners and stakeholders),
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by giving a rate to each item, attempted to determine how much the addressed items are
effective in the utilization implementation of EDENCP. Table 5 presents the results of this
step of evaluation from five received questionnaires.

Table 5. Results of effectiveness evaluation.
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F1. Search engine 95% 90% 95% 80% 75%

F2. Collaboration 90% 95% 75% 90%

F3. Managing training 95% 95% 80% 75% 90%

F4. Training execution support 90% 80% 80%

F5. Design curriculum 80% 95% 95% 75%

F6. Competences demands 80% 90% 80% 75%

F7. Evaluate performance 75% 80% 90% 80%

Sum 90% 87% 85% 85% 84% 82.5% 82.5% 75%

As shown in Table 5, except for the economical dimension (which reflected very low
average popularity in the previous step of evaluation, so it was not considered in this step),
the other dimensions have at least one item for effectiveness evaluation. From the results
of this evaluation, the following can be said:

• Generally, the results of this step of the evaluation show how effective the dimen-
sions are from the evaluators’ perspective. Among the addressed dimensions, the
organizational dimension obtained the highest average popularity (90%), whereas the
technological dimension received the lowest average popularity (75%).

• Those dimensions and their related items with a percentage of popularity (gained
from this evaluation) lower than 80% (the considered threshold for this step) are not
regarded as sufficiently effective items to be implemented on the EDENCP. This means
that the items with a percentage of popularity at 75 (highlighted with the gray color in
Table 5) were all taken out from the list of considerations.

• In function implementation (step 7), dimensions that have a higher percentage of
popularity should be prioritized. For example, in the implementation of function 1,
the priority (based on available resources and capabilities) should be given to organi-
zational (95%) and structural (95%), admission (90%), and social (80%) dimensions.

4.1.9. Evaluating the Effectiveness of Functions (Step 6)

In some online and face-to-face plenary meetings that the focus group had together,
they held several discussions and arguments about the effectiveness of EDENCP’s functions.
In these meetings, they shared their views and opinions on the following related questions:

• Can the functions achieve the desired/targeted goals?
• Can the functions gain a certain degree of success?
• Can the functions produce the desired effect?
• Can the functions be operated according to the project plan?

By critically assessing different aspects of functions’ effectiveness, the partners finally
came to the conclusion that the existing (theoretical) evidence introduces a convincing
impression of the effectiveness of the functions. That is, they decided to keep the functions
as they are until reaching the results of efficiency evaluation (step 9). Then, after, they can
accordingly make the needed decisions and actions if needed.
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It should be added that in the specification phase (steps 1–6), some strategies are
taken into consideration, namely, engaging the partners at different stages of evaluation,
clarifying the evaluation process, collaboratively designing the process of evaluation and
developing the questionnaires, gathering credible evidence, justifying the conclusions, and
using and sharing lessons learned. The next step presents the implementation phase.

4.1.10. Adjusting the Selected Factors, Features, and Elements (Step 7)

An adjustment transaction makes the required changes to item values that can no
longer be directly changed after the items are selected. Here, adjustment refers to a process
that makes the slightly needed changes to the selected factors, features, and elements,
especially to make them more correct, effective, and/or suitable for the implementation step.

The selected items are then used in designing, building up, and developing the
EDENCP. The EDENCP has some tailored and customized features, including but not
limited to optimization for search and the social web, easy mobile navigation, unlimited
file storage, and promotion opportunities. The selected items and the developed functions
will together shape and put up the EDENCP services for the end-users.

4.1.11. Implementing the Functions (Step 7)

The functions were implemented in EDENCP in programming languages by translat-
ing the definition of the function into a more machine-friendly form, which can either be
directly executed by the machine/system or interpreted by another program that runs on
the machine/system. The seven defined functions provide different services for different
users at three main levels as mentioned below:

• Individual/student level—provides services such as job seeking, internal and external
mobility, certification, guidance, reconnection to the market, self-assessment, and
social recognition.

• Company/enterprise level—delivers services such as job and skill planning, internal
mobility, recruitment, planning internships, sharing the vision with training and
education actors, co-training, and developing partnerships.

• Educational institutes level—provides services such as planning internships, finding
required skills, meeting societal and employment actual and future needs, sharing the
vision with companies, co-training, and developing partnerships.

Figure 7 provides a snapshot of the EDENCP environment. It demonstrates that the
EDENCP is designed to deliver various services to different types of users.

It should be highlighted that the exploration phase is still in progress in the ED-EN
HUB project at the stage of concluding this study. However, the results of its evaluation
will be reported in future publications.
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5. Evaluation

This section presents the fifth step of the DSRP method. Following the demonstration
of OGM-MCL, the results of evaluating its validation to be used for EDENCP are presented
in the following subsection.

Validation of Organizational and Governance Model for Using in EDENCP

In this study, the OGM-MCL is evaluated by considering and adopting the Technology
Acceptance Model (TAM) methodology [62]. TAM is one of the most frequently employed
models for research into new information technology acceptance. TAM is focused on the
intention to use a new technology or innovation. TAM is specifically designed to measure,
explain, and predict the acceptance and adaptation of information and communication
technologies based on customer/user attitudes. A number of factors influence the decision
of customers/users, such as perceived usefulness and perceived ease of use.

Furthermore, the validation and appropriateness of the OGM-MCL to be used in the
ED-EN HUB project were initially evaluated by taking the following steps:

1. Determining the objectives of OGM-MCL validation;
2. Determining the needed tools for evaluation (questionnaires and interviews);
3. Determining the suitable criteria and parameters for evaluation of the OGM-MCL

appropriateness (completeness, purposefulness, perceived usefulness, perceived ease
of use, cost-effectiveness, and reasonability);

4. Developing related survey questionnaires;
5. Identifying the potential evaluators (experts, partners, and stakeholders in the projects);
6. Preparing and conducting required interviews with evaluators;
7. Performing validation tests;
8. Analyzing the collected feedback;
9. Reporting the results of the validation.

The developed questionnaire for this purpose, which is presented in Table 6, contains
11 questions, addressing the considered validation criteria and parameters mentioned above.
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Table 6. Questionnaire used for evaluating the validation and appropriateness of OGM-MCL.

Criteria and
Parameters Questions

SD
A

D
A A SA ID
K

IA
N

S

Completeness

1. The OGM-MCL encompasses the necessary parts for the
proper evaluation of the identified items that might be
used in the creation, development, and implementation of
EDENCP.

2. The OGM-MCL comprises the necessary steps for the
proper evaluation of the considered functions of EDENCP.

Purposefulness
3. The OGM-MCL can provide satisfactory results.

4. The OGM-MCL can create the expected value.

Perceived
usefulness

5. The OGM-MCL is useful for evaluating the identified
items that might be used in (the creation, development,
and implementation) of EDENCP.

6. The OGM-MCL is useful for evaluating the considered
functions of EDENCP.

Perceived ease of
use

7. The OGM-MCL is clear and easy to understand.

8. The OGM-MCL is clear and easy to follow.

Cost-effective
9. The OGM-MCL helps us to save resources (e.g., time,

effort, and costs) in identifying the required features and
capabilities for EDENCP.

Reasonability

10. The OGM-MCL can meet the expectations in identifying
the required features that might be used in the creation,
development, and implementation of EDENCP.

11. The OGM-MCL has a reasonable chance of success in the
evaluation of the considered functions of EDENCP.

It is worth nothing that in line with the core constructs used for the TAM, the validation
criteria and parameters are set by partners and stakeholders of the project with respect
to the proposed criteria and parameters in the related literature, the strategic objectives
of the project, and their expectations for EDENCP. The questionnaire contains six criteria
and parameters and eleven questions. Each question should be rated on a 6-point Likert
scale (Likert, 1932) including strongly disagree (SDA), disagree (DA), agree (A), strongly
agree (SA), I don’t know (IDK), and I am not sure (IANS). The Likert scale questions
are formulated to understand the level of agreement of respondents (project partners
and stakeholders, i.e., a “focus group”) with the appropriateness of OGM-MCL. The
questionnaire was sent to eight groups of focused partners/experts, and they are asked to
respond to the questions with the collaboration of their internal team members who contribute
to the project. The results of analyzing their answers/opinions are presented in Table 7. It
should be added that this questionnaire was made and analyzed by “Survey-Monkey”.
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Table 7. Results of evaluating the validation and appropriateness of OGM-MCL for EDENCP.

Criteria and Parameters Feedback
Number Questions Weighted

Average Percentages

SD
A

D
A A SA IA
N

S

ID
K

Completeness
Purposefulness

8 Q1 3 75% 0 0 3 3 1 1

8 Q2 3 75% 0 0 3 3 1 1

Purposefulness
8 Q3 3.25 81.25% 0 1 4 3 0 0

8 Q4 2.75 68.75% 0 1 4 2 1 0

Perceived Usefulness
8 Q5 3.28 82% 0 0 5 3 0 0

8 Q6 3.13 78.25% 0 1 5 2 0 0

Perceived ease of use
8 Q7 2.38 59.50% 0 1 3 2 2 0

8 Q8 2.25 56.25% 0 1 4 1 2 0

Cost-effective 8 Q9 2.50 62.50% 0 2 1 2 1 2

Reasonability
8 Q10 3.14 78.50% 0 0 3 4 1 0

8 Q11 3 75% 0 0 4 3 1 0

Average - - 2.88 72% 0 7 39 28 10 4

Max - - 4.00 100 55 55 55 55 55 55

Taking Table 7 into account, the following can be stated:

• All considered criteria and parameters for evaluating the validation and appropriate-
ness of OGM-MCL obtained a percentage over 50 (average), which is a reasonable
indicator of general acceptance;

• Among the eleven questions addressed in this survey questionnaire, only three ques-
tions that are related to the criteria “perceived ease of use” and “cost-effective” had a
percentage between 56% to 63%. The other eight questions had a percentage ≥ 68.75.
The average percentage given to all criteria and parameters is 72. This shows a
convincing indicator of model compliance.

• The given answers/feedbacks show that there is no “strong disagreement” for the ad-
dressed points (criteria and parameters). In fact, there are only seven “disagreements”
in total, which is not high.

• Taken together, there were 39 “agreements” and 28 “strong agreements”, which is a
considerable positive attitude towards the addressed criteria and parameters and also
the validation and appropriateness of the OGM-MCL.

• Taken together, there are only 10 answers that claim that “I am not sure” and 4 answers
that said, “I don’t know”. Indeed, this rate is not high at all.

Due to the fact that the OGM-MCL is evaluated theoretically and conceptually at this
stage in this project, a percentage of disagreement, ambiguity, and uncertainty
is understandable.

It should be noted that the OGM-MCL can be applied to a specific MCL case either
fully or partially. This decision should be made by the decision makers in the target case.
In the ED-EN HUB project, all parts addressed in the model are potentially considered to
be applied to the EDENCP.

6. Discussion and Conclusions

This Section first provides a brief comparison of the proposed approach with previous
studies; then, it provides an interpretation according to the main findings and contributions
of this work. Afterward, it summarizes the hypothesis and purpose of the study, and at the
end, it provides some conclusions by addressing the main limitations of the study as well
as pointing out directions for future studies.
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Collaborative learning initiatives are evolving and growing faster than ever. MCL, for
example, has opened immense opportunities for ordinary people in societies to engage
locally or globally in vocational and informal learning practices. This approach of collective
learning, which is addressed by people of different areas, is viewed and presented from
different perspectives and for different purposes by the researchers of each discipline. Even
so, this specific complementary approach to learning and wonderful experience has not yet
been revealed in an integrated perspective to all people worldwide [3]. Nevertheless, in the
last decade, numerous studies have been published on MCL environments and a number
of these studies focus mostly on specific models (e.g., network models), techniques (e.g.,
network analysis techniques), and approaches (e.g., network-based approaches) to support
the supervision of online learning communities (e.g., MCL) [63]. On the other side, to cope
with the current information explosion and information overload (which is a common and
challenging issue in the MCL environment), the authors of [12] tried to take the advantage
of the application of natural language processing (NLP). Another study [64] proposed first-
order probabilistic reasoning techniques (that benefit from machine-learning techniques) to
estimate the quality of knowledge (e.g., consistency, relevance, and scalability) created and
shared by mass collaborative efforts.

Despite the advances made during the last years in this emerging and promising
method of learning, there are still some ambiguities or uncertainties in the way of creating,
organizing, developing, and governing MCL initiatives. This study is in line with previous
studies (that is addressed above to a limited extent) since it proposes the OGM-MCL
framework and attempts to address a number of important organizational and governance
elements that can be considered by the decision makers, designers, and developers when
involved in the creation, operation, and development of MCL initiatives.

In our previous study [65], different parts and components of OGM-MCL were intro-
duced and elaborated on in detail. In the current study, aside from the representation of
the proposed model and applied methodology, we tried to report the results gained from
the practical evaluation, validation, and application of the OGM-MCL. To demonstrate and
evaluate the validity and applicability of OGM-MCL (by taking into account the DSRP),
the model has been used in the implementation of the EDENCP environment in the ED-EN
HUB project. The contribution of OGM-MCL to this European research project provided a
set of reliable assessments, reasonable validations, and successful applications. The ED-EN
HUB project has applied OGM-MCL to support the creation, operation, management, and
implementation of their digital collaboration platform [65] even though OGM-MCL was
first customized collaboratively by the partners and stakeholders of the project based on
the objectives, requirements, and conditions of each project.

By employing the governance process, different aspects of OGM-MCL have been
assessed by (a) taking some phases and steps of evaluation, (b) using some developed
questionnaires, (c) continuous interaction and discussion with various partners and stake-
holders of the project (“focus group”), and (d) collaboration with several expert evaluators.
The OGM-MCL was globally accepted by the partners and stakeholders of the project,
suggesting that the validation of the OGM-MCL and its potential can be applied to other
related projects and cases. Additionally, close interaction with the experts, researchers, and
stakeholders in the project was a very valuable opportunity for the authors, as their useful
feedback and constructive suggestions provided some direction for improving different
parts of the OGM-MCL.

Through the validation and application of OGM-MCL and its related solutions in
the project, the hypothesis is validated to a reasonable extent. Thus, it can be concluded
that community learning could be effectively supported through MC when three work
streams are properly rooted in the foundation of a community: namely, by (I) identifying
the positive and negative factors in existing and emerging successful examples of MC;
(II) adopting contributions from collaborative networks in terms of structural and behav-
ioral models; and (III) establishing adequate learning assessment indicators and metrics.
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Despite the positive and promising features of MCL and the opportunities it can
provide for societies, communities, and learners, MCL (as a type of social network) also
faces a huge number of challenges and limitations. For example, in general, MCL must
deal with the challenge of determining and controlling the quality and reliability of shared
content (e.g., knowledge, information) within the community. In fact, mass collaboration is
regarded as a double-edged sword when it comes to learning. On one hand, it is relatively
low-cost and accessible, and it can potentially facilitate knowledge sharing and increase
public awareness. On the other hand, the (large) size and environment (online) of the
community can potentially place it at risk in terms of encountering, involving, abusing,
and receiving damage from unreliable content. In addition, the anonymity of community
participants can likely intensify the problem. Since MCL is typically supported by a public
platform, any participant can post any content with various degrees of veracity. Spreading
unhealthy content throughout the community can negatively influence its members (e.g.,
by being misinformed or misled). Thus, it is left to community members to recognize
whether the content is true or not. Unfortunately, this is a dark side of MCL. In particular,
the ED-EN HUB project faced some limitations in the evaluation of OGM-MCL:

• We identified that some concepts (e.g., MC, MCL, OGM-MCL, and governance process)
are often vague and confusing for the partners and stakeholders of the project

• Theoretically and conceptually evaluating different aspects of the OGM-MCL is an
arduous and daunting task.

Considering the pioneering nature of this research work, it becomes clear that many
doors are open for future research. MCL, as an interdisciplinary approach, is a promising
and demanding subject with multiple potential areas of application. Although several
aspects in the MCL context (e.g., organizational and governance elements) are already
identified, they need to be improved, applied to different contexts, and consolidated by
further validation. Furthermore, in the process of evaluation, further validation, and
application of OGM-MCL in other case studies, using different approaches, techniques,
and tools might help cover up its weaknesses. In future work, the remaining phase and
step of the governance process will be refined. Furthermore, in the project, we will proceed
with deep data analysis through the process of inspecting and evaluating the implemented
platform by using feedback data from users. As an example, the search engine function
may acquire feedback from users in relation to the obtained results, if they were effectively
found, etc. The result of the data analysis against the improvements made will then be
published in future studies. This activity will bring us one step closer to the full validation
of the OGM-MCL. In addition, the validity and applicability of the OGM-MCL will be
evaluated by using other projects, case studies, and/or illustrations.
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Appendix A

Table A1. Part of the questionnaire was used to evaluate the adequacy of OGM-MCL in its application
on EDENCP.

The Questionnaire Used for Assessing the Adequacy of OGM-MCL on EDENCP
Considered

Elements Main Features That Might Be Integrated into EDENCP Checklist

Organizational
dimension

It is important that the EDENCP be a user-driven service (users may be
co-creators of the service).
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Table A1. Part of the questionnaire was used to evaluate the adequacy of OGM-MCL in its appli-
cation on EDENCP. 

The Questionnaire Used for Assessing the Adequacy of OGM-MCL on EDENCP 
Consid-
ered Ele-

ments 
Main Features That Might Be Integrated into EDENCP Checklist 

Organiza-
tional di-
mension 

It is important that the EDENCP be a user-driven service (users may be co-
creators of the service).  

    
SDA DA A SA 
I don't know I'm not sure 

SDA DA A SA 

SDA DA A SA

I don’t know I’m not sure

It is important that the EDENCP engages diverse groups (e.g., the general
public, experts, and professionals) in the process of learning.

SDA DA A SA

I don’t know I’m not sure

Environmental
dimension

It is important that the EDENCP be open for all people to contribute. SDA DA A SA

I don’t know I’m not sure

It is important that the EDENCP provides three levels of access (for three
groups of users: partners, administrators, and general users).

SDA DA A SA

I don’t know I’m not sure

Admission
dimension

Inclusion

It is important that the EDENCP facilitates the process of joining (inclusion)
the groups, hubs, and communities.

SDA DA A SA

I don’t know I’m not sure

It is important that the EDENCP provides free access for all users. SDA DA A SA

I don’t know I’m not sure
Accessibility and Proximity

To promote the quality of contributions and develop transparency, it is
important that the EDENCP reduces anonymity.

SDA DA A SA

I don’t know I’m not sure

It is important that the username be associated with the user’s contributions
(to facilitate the monitoring of contributions).

SDA DA A SA

I don’t know I’m not sure

Social
dimension

Collaboration

It is important that the EDENCP builds a network for career development.
SDA DA A SA

I don’t know I’m not sure

It is important that the EDENCP could provide a "discussion forum" for
collaboration.

SDA DA A SA

I don’t know I’m not sure

Functional
dimension

Content Management
It is important that the users could support the process of creating, sharing,
and developing the content.

SDA DA A SA

I don’t know I’m not sure

It is important that the EDENCP could continually develop and update the
content.

SDA DA A SA

I don’t know I’m not sure
Operation Management

It is important that the EDENCP could save users’ personal information and
contributions to their profiles.

SDA DA A SA

I don’t know I’m not sure

It is important that the EDENCP could provide a "monitoring system" to
constantly monitor the transactions.

SDA DA A SA

I don’t know I’m not sure
Interaction Management
It is important that the EDENCP could provide an appropriate service for
internal interactions such as sharing the resources, training, and learning
materials.

SDA DA A SA

I don’t know I’m not sure

It is important that the EDENCP could provide an appropriate service for
external interactions such as exchanging expertise and findings.

SDA DA A SA

I don’t know I’m not sure
Human Resource Management

The users should be treated equally.
SDA DA A SA

I don’t know I’m not sure

It is important that the EDENCP could provide an advisory board.
SDA DA A SA

I don’t know I’m not sure
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Table A1. Cont.

The Questionnaire Used for Assessing the Adequacy of OGM-MCL on EDENCP
Considered

Elements Main Features That Might Be Integrated into EDENCP Checklist

Economical
dimension

Supports and Services
How important do you think the following 2 services could be for the economic sustainability of the platform:

Benefiting from private and public funding, grants, financial aids and
donations, capital from investors and sponsors, and advertising.

SDA DA A SA

I don’t know I’m not sure

Providing supportive training and learning services for schools,
organizations, institutions, businesses, and companies.

SDA DA A SA

I don’t know I’m not sure

Technological
dimension

It is important that the EDENCP could provide web-based communication.
SDA DA A SA

I don’t know I’m not sure

It is important that the EDENCP could provide a search engine that helps
participants to find particular information and services provided in the hub. SDA DA A SA

Structural
dimension

Participants
It is important that users from any age, background, culture, and gender
could contribute to EDENCP.

SDA DA A SA

I don’t know I’m not sure

Users will not be paid and they will contribute to the volunteer base.
SDA DA A SA

I don’t know I’m not sure
Roles and Tasks
It is important that the users could play different roles (e.g., expert, advisor,
trainer, trainee, editorial, researcher, technical, managerial) based on their
qualifications.

SDA DA A SA

I don’t know I’m not sure

It is important that the users could engage in multiple tasks (e.g., training
execution, providing learning content, delivering the contents, exchanging the
contents, executing, providing support, commenting, reporting).

SDA DA A SA

I don’t know I’m not sure

Behavioral
dimension

The partners and administrators have the authority to bring about structural
changes in the EDENCP

SDA DA A SA

I don’t know I’m not sure

The general users can contribute to decision-making processes.
SDA DA A SA

I don’t know I’m not sure

Appendix B

Table A2. Part of the questionnaire was used to evaluate the feasibility of OGM-MCL in its application
on EDENCP.

The Questionnaire Used for Assessing the Feasibility of OGM-MCL on EDENCP
Functions Considered Factors and Features That Might be Implemented on EDENCP Answers

F1
It should be open to all and be used for multiple purposes (e.g., searching, sorting info) YES NO

It should have different access levels and provide a comprehensive list of available info YES NO

F2
It should be able to engage different members in multiple communication tasks YES NO

It should be able to create collaboration spaces around different domains/topics YES NO

F3
It should be able to use different characteristics to manage the training planning YES NO

It should be able to consider the use of different training modes in the training planning YES NO

F4
It should be able to define clear inclusive rules for admission YES NO

It should be able to provide Learning Management System (e.g., moodle) YES NO

F5
It should be able to create diverse groups profile for contribution YES NO

It should be able to make open to all the processes of curriculum design YES NO

F6
It should make open to all the insertion of new competencies demands YES NO

It should be able to suggest concepts for competence demand writing YES NO

F7
It should be able to authorize users for taking different roles in the evaluation process YES NO

It should have easy and free access to verification of the evaluation results YES NO
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Appendix C

Table A3. The questionnaire was used to evaluate the effectiveness of OGM-MCL in its application
on EDENCP.

Questionnaire for Evaluating the Effectiveness of Considered Dimensions of Collaboration and Their Related Factors,
Features, and Elements that Have the Potential to be Implemented on EDENCP

1. Questions for Search Engines for Finding Information and Tools 0 1 2 3 4
1. It is effective to be used for multiple purposes (e.g., searching, sorting info)

2. It is effective to be flexible to change (e.g., open to add new info or keywords for searching)

3. It is effective to have cross-functional capabilities (e.g., searching multiple features)

4. It is effective to be customizable (e.g., contains searching features to adapt to users’ profiles)

5. It is effective to use advanced functions (e.g., search in other external hubs)
2. Questions for Collaboration

1. It is effective to engage a diverse group of people in multiple communication tasks (e.g., chat forum)

2. It is effective to create collaboration spaces around different domains/topics

3. It is effective to promote the available skills or make a set of needed competences

4. It is effective to invite users to voluntarily contribute to collaborative activities based on their interest
3. Questions for Managing Training

1. It is effective to use different characteristics to manage the training planning (e.g., cost, success rate,
learning needs)

2. It is effective to use different training modes (blended learning) in the training planning

3. It is effective to consider inclusive training and learning

4. It is effective to give freedom to choose the courses (help to prioritize learning needs based on the
user’s profile)

5. It is effective to create a training plan such as evaluation of the contents collectively (have a procedure
to perform)

4. Questions for Training Execution Support
1. It is effective to analyze what kind of approach or balance can be best used in training execution for different
training modes (virtual vs. traditional classes)

2. It is effective to define clear inclusive rules for admission

3 It is effective to use analytics over-collected performance data to improve further training execution and its
learning engagement strategies (i.e., knowledge management)

5. Questions for Design Curriculum
1. It is effective to create diverse groups profile for contribution

2. It is effective to design a curriculum based on the demands of companies

3. It is effective to share training elements (e.g., learning strategies, processes, materials, and experiences) for
collaborative designing curriculum

4. It is effective to facilitate the process of continuous curriculum adaption
6. Questions for Insertion of New Competencies Demands

1. It is effective to make open to all the insertion of new competencies demands

2. It is effective to create an easy invitation procedure for the contribution of new companies

3. It is effective to encourage volunteer and active participation in finding new competence demands

4. It is effective to facilitate open discussion about the new competence demands
7. Questions for Tools to Evaluate Performance

1. It is effective to create different levels of evaluation

2. It is effective to authorize users for taking different roles in the evaluation process

3. It is effective to have easy and free access to verification of the evaluation results

4. It is effective to create different roles for the evaluation procedure (e.g., evaluators, users, programmers)
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