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Abstract: The requirement to develop a smart education system is critical in the era of ubiquitous
technology. In the smart education environment, intelligent pedagogies are constructed to take
advantage of technological devices and foster learners’ competencies which undoubtedly assist
learners in dealing with knowledge and handling issues in a dynamic society more effectively and
productively. This research suggests two effective learning strategies: (1) collaborative learning,
which helps learners improve their knowledge and skills by exchanging resources and experiences,
and (2) e-mentoring, which connects learners to a wide range of professional communities. This
research first proposes a model to show how these two learning methods help learners achieve their
goals, along with a set of hypotheses that are explained in detail. Then, a smart education system
is proposed which comprises the two learning strategies with the necessary features. Lastly, two
questionnaires, one for facilitators and the other for learners, are used to evaluate the usefulness and
the feasibility of the proposed model in a real-world educational environment. The great majority of
respondents agreed with all the statements, demonstrating the efficiency of the research for educators
and learners.

Keywords: collaborative learning; e-mentoring; smart education; smart learning environment; smart

learners; smart pedagogies

1. Introduction

Technology has had a positive impact on most aspects of society, including education
and learning [1,2]. The technological transformation of education has not only had an
impact on learning materials and classroom boundaries, but it also offers learners various
opportunities to acquire a range of skills and knowledge by connecting to a wide profes-
sional learning network [2,3]. Educators and learners are no longer limited by learning
borders due to advances in technology, which has made online learning and hybrid learn-
ing possible, giving learners greater flexibility, a wide selection of courses, accessibility,
and cost-effective options [4]. Online and hybrid learning also open the door to learn-
ing communities around the world, where learners can build a network and develop an
international mindset [4].

In particular, in the era of the fourth industrial revolution, known as Industry 4.0, the
development of digitalisation and the increasingly convergent boundaries between humans
and machines are expected to produce a qualified and highly educated workforce [5,6].
Learners are required to acquire holistic competencies, including technical and non-technical
skills that cannot be attained by learning from books and lectures alone [5]. Hence, designing
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a smart education system is of critical importance to offer learners the opportunity to
choose the learning pathway that is the most effective for them.

The smart education paradigm is one of the most effective and promising directions
for educational development. The purpose of smart education is to cultivate a smart
learner generation by immersing learners in intelligent pedagogies facilitated by smart
environments with the support of technological advances [7]. There are three key factors
contributing to a complete smart education system: smart learners, smart pedagogies, and
smart environments. Smart learners not only possess sustainable hard skills, but also need
to achieve the necessary soft skills, both in terms of personal skills (complex problem-
solving, critical thinking, creativity, out-of-the-box thinking, emotional intelligence, and
cognitive flexibility), and social skills (communication, teamwork, negotiation, and lead-
ership skills) [8]. A smart environment and smart pedagogy support smart learners on
their learning pathways. A smart environment is shaped by both software and hardware
technological support, digital resources, and the contribution of smart pedagogies that
are designed based on a learner-centric paradigm to shape learners who have different
backgrounds, levels, and interests to enhance their necessary knowledge skills [7]. Con-
sequently, two major pedagogical strategies, collaborative learning and e-mentoring, are
designed to improve learners” knowledge, experience, and skills by not only encouraging
them to actively communicate and exchange valuable learning resources but also helping
them connect with professional communities.

Collaborative learning encourages learners to develop their capabilities by exchanging
knowledge and experience with peers [9]. The paradigm provides learners with the
opportunity to build a group themselves with common goals or to search for an existing
group which has the same goals as the learner [10]. They engage in the learning process
using a joint workspace where they can share resources, learn new concepts, and discuss
and deal with uncertain theories and construct ideas together, especially in the case of
learners in disparate locations [9]. Moreover, collaborative learning applications enable
them to learn in both synchronous and asynchronous ways using a range of multimedia and
devices [11]. Since collaboration takes place between learners with different backgrounds
and characteristics and diverse fields of specialisation, learners can acquire new knowledge
and cultivate advanced skills, such as intensive judgment and negotiation skills, wise
emotional intelligence, and effective communication skills, contributing to building a
stronger learning community [7].

Another effective learning strategy is to study with mentors who are experts in their
field, with unique experiences and skills. E-mentoring takes place between mentors and
mentees who desire to achieve mutual growth [12]. This approach consists of a matching
mentor-mentee stage and learning process with flexible curriculums. By connecting with
professional communities, learners are able to search for suitable mentors who can guide
them, develop ideas, build knowledge, and encourage and assist them in their learning
development [13]. Mentors with valuable experience, knowledge and skills can develop
suitable programs and activities that can be flexibly adjusted as the learners progress.
Hence, learners gradually acquire competencies to deal with complex problem-solving and
decision-making.

In a smart education environment, both collaborative learning and e-mentoring are
supported by technological advances that are breaking the barriers of learning space and
time. A more immersive environment has been created with various dynamic media:
virtual classrooms, a huge number of digital resources, and flexible tools and systems
have been employed to improve collaboration. Subsequently, this paper focuses on “How
effective is an integrated model that combines collaborative learning and e-mentoring in
engaging learners with diverse backgrounds, characteristics, and interests?” and “How can
technological advances be harnessed to enhance collaborative learning and e-mentoring
strategies within a smart education context?”.

This paper first discusses the importance of implementing two effective learning
strategies, collaborative learning and e-mentoring, in the smart education environment.
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Furthermore, it proposes a research model with a set of hypotheses to explain how these two
learning modes engage learners so that they can achieve their goals effectively. Then, the
implementation part presents a smart education system visually, focusing on collaborative
learning and e-mentoring deployed in a higher education learning environment. This
section proposes models with should-have features to provide a thorough understanding
of how the system supports participants in teaching and learning, the way users interact
with the system, and perform learning processes. Finally, this research illustrates the
usefulness and feasibility of the framework in a real educational environment by evaluating
the effectiveness of the functionalities from the perspective of the participants who are
learning and teaching in a higher education environment.

2. Literature Review

To adapt to the changes and the requirements of the workforce in a digital and intel-
ligent society, the key factors in the success of the new learner generation are classified
into two categories: hard skills (analytical skills and research skills) and soft skills (critical
thinking, problem-solving, decision-making, creativity, emotional intelligence, communica-
tion skills, teamwork skills, negotiation skills, ability to transfer knowledge, and leadership
skills) [8]. Progressively, smart educational systems need to focus on creative, innova-
tive, and communicative activities rather than routine activities with monitoring duties,
which evolve and consider many promising trends, including opportunities to learn at
diverse times and places, personalised learning based on students’ capabilities, the use of
technological advances and resources, the use of experiential and collaborative learning,
student involvement in curriculum design, and increased mentoring approaches [14]. Zhu
and He [7] proposed a research model in smart education with three essential elements:
(1) smart learners; (2) smart environments; and (3) smart pedagogies (Figure 1), in which
smart environments play a vital role in influencing smart pedagogies, and smart ped-
agogies are one of the key factors contributing to smart environments. The skills and
knowledge enhancement of smart learners are supported by smart pedagogies and sm-
art environments.
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Figure 1. Smart education.

2.1. Smart Learners

Learners in a smart learning environment are demanded to learn smarter to acquire
competencies to adapt to a modern and dynamic society. They are required to actively
look for the knowledge and learning approaches that are appropriate for them [15] and
build their own knowledge and skills by interacting with their peers, instructors, techno-
logical advancements, and learning resources [16]. Achieving success in a smart learning
environment is difficult and depends heavily on learners’” academic characteristics, such as
collaboration, self-motivation, persistency, curiosity, and risk-taking, as well as the skills
of time management, effective reading, creativity and innovation, and learning through
co-operation [17]. Hence, to meet the needs of the smart education system, learners must
master the following four skills [7]:
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(1) Basic knowledge and core skills, which provide a foundation for skill development
and setting future goals, and this is instrumental in the process of understanding
concepts [18].

(2) Comprehension such as critical thinking and problem solving.

(3) Personalised expertise which challenges learners to think and suggest new ideas in
studying and working to contribute to innovation.

(4) Collective intelligence refers to the abilities of a group of individuals to share and
gather their knowledge and skills to perform tasks or deal with problems. This
collective intelligence can be constructed by accumulating, arranging, and refining
individual learning content followed by communication and collaboration between
the learners [19].

2.2. Smart Pedagogies

Pedagogy is defined as a science that is constantly evolving and looking for a better
way to teach and engage learners in the process of knowledge building. SMART stands for
Self-Monitoring Analysis and Reporting Technology. In the contemporary society, wherein
technology is integrated into education, smart refers to smart devices [20]. Zhu et al. [7]
argue that, if the goal of the educational process is learners, then, for smart pedagogies,
which focus on smart learners, technology is a supporting factor influencing the learning
environment. A dynamic and intelligent society requires the future workforce to possess
holistic competencies, such as strong logical thinking and decision-making, judgment and
negotiation skills, organisational leadership and management qualities, and interpersonal
and high-level communication skills, which are fostered by practice and problem-based
learning approaches. Learners should be experienced in applying effective learning strate-
gies, namely, having the ability to actively use theoretical knowledge in practice, engage in
open discussion, understand problems from different perspectives, and learn from more ex-
perienced people; moreover, within interdisciplinary groups, with teamwork and practice,
develop the soft skills needed for cooperation and communication in solving common tasks.
Furthermore, each individual learner with a different background, education level, and
interest deserves suitable and flexible curriculums which ignite their passion and promote
their understanding [21]. Hence, learning collaboratively and mentoring are the two most
important learning strategies that provide opportunities for learners to broaden their views
and gain comprehensive knowledge.

2.2.1. Collaborative Learning

In a smart learning environment, facilitators are required to design their teaching
strategies flexibly, enhance the quality of the teaching content, and evaluate the impact of the
learning process on students’ outcomes [22] to motivate learners to study actively. Therefore,
collaborative learning has become one of the most effective pedagogical approaches in
the design of a smart learning environment. Knowledge acquired from lectures is a key
fundamental of core knowledge and the basic skills required for learners in their learning
pathway. However, in higher education, to develop core knowledge, enhance advanced
comprehension abilities, and, especially, engage in flexible problem-solving, learners need
to step out of their comfort zones by actively exchanging knowledge and skills and studying
with their peers.

As shown in Figure 2, collaborative learning is an educational strategy where learners
are encouraged to study and work in a group to perform tasks together and achieve com-
mon goals. Karin et al. [9] stated that this kind of study provides an opportunity for learners
to develop both cognitive skills, such as analytical skills, research skills, critical thinking,
problem-solving, and decision-making, and pro-social behaviour, like understanding, com-
municating, negotiating, helping, sharing, and cooperating. Moreover, learners who study
in a group achieve a significantly better understanding in comparison with those who study
individually. In the group learning context, learners engage in high-quality social interac-
tion, such as discussing contradictory information, explaining and questioning one another
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critically, recognizing misconceptions, and strengthening the connections between new
information and previously learned knowledge. Additionally, it is an advisable strategy
that helps facilitators recognize a poor-performing student and help them find a solution to
improve their learning performance and engagement.

Broad views in different aspects
Advanced comprehensive abilities
Flexible problem solving
Strong analytical and critical thinking
Intensive judgment and negotiation skills

Effective communication skills

Wise emotional intelligence

1

Core knowledge and basic skills

Figure 2. Collaborative learning enhances knowledge and skills.

2.2.2. E-Mentoring

Mentoring is mostly conceptualised as a learning process where the experienced
mentor provides guidance, instruction, encouragement, role modelling, and emotional
support to a younger person [23]. Mentoring is also defined as a collaborative learning and
mutually beneficial relationship where both mentors and mentees foster their personal and
professional development by engaging in professional activities [12]. In higher education,
the role of mentors is critical because they direct mentees on the path to success, enhance
their academic achievements, reduce their stress, and inspire them to engage in a cycle
of learning [3]. There are many types of mentoring relationships, such as traditional
mentoring, peer mentoring, group mentoring, reserve mentoring, and situation mentoring,
which depend on many factors, such as the purpose and goal of learning, the organisation’s
circumstances, willingness, availability, and appropriateness according to the individual’s
situations, as well as the length of the learning time [24]. The key factor to success in an
e-mentoring program is the establishment of a strong personal relationship based on trust,
self-motivation, flexibility, communication skills, and technological skills. Two important
elements need to be considered: (1) matching appropriate mentors and mentees [25] and
(2) building a strong relationship between mentors and mentees [26].

E-mentoring is a process where a virtual platform is used to facilitate mentoring
relationships. Participants not only engage in synchronous and asynchronous online di-
alogue through various aspects of the course but can also be introduced to social and
professional networks, providing a valuable opportunity to connect to a pool of mentors
and mentees [26]. However, Colky and Young [27] suggested that understanding the men-
toring process established in a traditional learning environment is necessary for effective
mentoring in a virtual environment. There are four phases to a mentoring relationship:
(1) initiation, which involves identifying and matching mentors-mentees; (2) training,
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where the success of a mentoring program is dependent on the training given to both the
mentors and mentees and aims to familiarise all the partners with the techniques and the
overall goals of the mentoring program; (3) monitoring, to assess if the mentoring process
is working well or if there is a need for retraining; (4) evaluation, which involves evaluating
the mentoring results and obtaining recommendations to improve the first three steps [28].

2.3. Smart Learning Environment

Huang et al. [29] pointed out that the objective of a smart learning environment
is to promote easy learning, engaged learning, and effective learning. Consequently, it
is necessary to design a smart learning environment technically and pedagogically. It
should be expanded in space, time, technology, interaction, and control [8] to facilitate
and engage learners to experience a seamless learning process and perform tasks in an
easy and natural way. Technology covers both hardware and software. Hardware includes
tangible technological devices such as IQ boards, projection screens, interactive LCD/LED
touchscreens using cloud computing, ubiquitous computing, IoT technology, and smart
audio-visual systems. Software includes learning tools, online resources, new supporting
applications using virtual reality technology, and learning analytics. From a pedagogical
perspective, a learning environment is implemented to assist facilitators in designing and
conducting lessons and learning activities effectively and supports learners to enhance
their knowledge and skills with the additional flexibility and diversity of the learning
practice [6].

Many researchers have found that a smart learning environment has considerably
changed the way learners and facilitators interact with each other, enabling collaboration
in a flexible environment [10,30-32]. Learning processes are maintained from building
groups to monitoring students’ progress and adjusting curriculums accordingly to suit
the student’s needs. A smart learning environment supports learners to form the right
group by finding suitable partners in a wide range of learning communities. Learners
receive opportunities to experience virtual learning environments where they can study
both asynchronously and synchronously, have access to shared repositories with diverse
valuable resources, and join in common learning workspaces. The learning progress is
monitored and evaluated to identify the strengths and weaknesses of the learners and the
curriculum for improvement (as shown in Figure 3).

Collaborative Learning and E-Mentoring In Smart Learning Environment

1. Build groups
- Connect to a wide range of learning communities

- Save time finding suitable groups
- Build an effective group basing on learners” needs

2. Maintain learning process
- Create a virtual environment with technological advances

- Supports both asynchronous and synchronous communications
- Share diverse resources

- Provide joint workspaces (discussions, learning rooms)

3. Monitor and evaluate learning progress

2

4. Improve the efficiency of curriculums

Figure 3. Collaborative learning and e-mentoring in a smart learning environment.

Smart education is becoming a promising trend to ensure the development of a new
generation of the smart workforce who need to be equipped with valuable competencies,
involving sustainable knowledge and flexible skills. Smart pedagogies are designed to
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focus more on learners, influencing a learning environment that is supported by technology
and intelligent devices to be flexible, diverse, and smart [7]. As a result, two learning
approaches, collaborative learning and e-mentoring, are considered as effective learning
strategies for learners to adapt to future requirements. To further explain the theory, the
next section proposed a model to show how collaborative learning and e-mentoring help
learners reach their goals effectively in a smart education environment.

3. Research Model

Learners are expected to study within a collaborative environment, sharing their
knowledge and skills to enhance their performance in critical thinking and improve their
problem-solving skills [7]. The knowledge imparted and the lessons delivered by ex-
perts and experienced facilitators are necessary for learners to gradually advance their
careers [29]. It is clear that collaborative learning and e-mentoring are the two most efficient
approaches to smart pedagogies, in which learners and facilitators exchange knowledge
productively to achieve their ongoing learning goals. The exchange of knowledge is a
dynamic and social process that incorporates various forms of knowledge from multiple
sources [33]. The process is achieved through peer interaction and diverse resource sharing.
Additionally, in e-mentoring, learners have opportunities to interact with professional
communities, wherein they can find not only facilitators, instructors, and professors in
their institutions but also experts in the specific fields that they require. Learners are also
engaged in flexible curriculums, which are adjusted to suitably enhance their improve-
ments. Mentors share wisdom, experience, deep knowledge, and also their successes and
failures [23] to help mentees achieve their goals and objectives [34], connect knowledge to
handle situations logically, and build new knowledge with the aim of succeeding in their
learning pathway [35] (as shown in Figure 4).

Collaborative Learning
- .
" T»(¢ Knowledge Exchange
H3/ \
Resource Sharing — HI
4

E-Mentoring
Hﬁ
Professional Communities HS Idea generation and
N /
H8

H4

Learner-Centric H 7\ Knowledge Construction /
Curriculum

Figure 4. Proposed research model.

Core knowledge and basic skills from books and lessons are key fundamentals that
help learners develop other advanced skills. However, cognitive skills, such as analytical
skills, research skills, critical thinking, problem-solving, and decision-making, as well as
pro-social behaviour, like understanding, communicating, negotiating, helping, sharing,
and co-operating, cannot be attained by self-learning but by engaging in high-quality social
interaction, in which knowledge is exchanged actively, contradictory information is dis-
cussed and explained critically, and misconceptions are identified and handled effectively,
so that new information and previously learned knowledge will be connected strongly [9].
Chi et al. [11] stated that actively engaging in an exchange with peers, such as watching a
tutorial video or solving a problem together using each other’s knowledge and experience,
helps learners construct an in-depth understanding and enhance their knowledge in a way
that is similar to directly receiving the guidance from a highly experienced instructor. In
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addition, Pangil [36] pointed out that knowledge grows when it is shared and used but

depreciates in value when being kept to oneself. Sharing knowledge can stimulate learners’

creativity by generating new knowledge. Consequently, learners have a greater opportunity

to acquire the necessary skills and achieve their goals when learning collaboratively.
Therefore, we hypothesise:

H1: Active knowledge sharing in collaborative learning effectively improves learners” engagement.

Individuals often possess distinctive experience and expertise that should be combined,
especially, to complete tasks that require the combination of different knowledge bases [10].
A smart education environment that incorporates technological advances assists learners at
right the first stage, which is to form a suitable group. By using the intelligent features of
a learning system, learners input their requirements as they want to find the best match
partners or facilitators; then, the system should sort out collaborators with appropriate
criteria based on their expertise and background [10]. This stage is the key factor in all
collaborations because partners who are appropriately matched not only exchange their
new knowledge and perspectives but also provide constructive feedback and motivational
encouragement to each other [22], especially in relation to peer-reviewed works.

Additionally, along with learning processes, learning applications with ubiquitous
mediums support participants in experiencing new ways of learning, which facilitates
their constant interactions, regardless of the distance. Since then, learners have more
opportunities to understand each other and deal with tasks effectively. Learners need
a space in which they are assisted to continually discuss, refer to others’ ideas, develop
solutions together, keep track of prior discussions, and create a synergy of individual
contributions [37]. Hence, the following hypothesis is proposed:

H2: A learning environment that facilitates peer interaction will positively affect knowledge sharing.

Collaboration refers to a situation where participants share their resources, knowl-
edge, and experience with others. This exchange process can be performed directly or
indirectly via a knowledge repository, where members provide and access each other’s
knowledge resources such as data, information, and knowledge [38]. In shared repositories,
partners can easily exchange and organize diverse resources regardless of their location [10].
Furthermore, learners would like to study in a dynamic learning environment with the
support of technological advances to assist them in both synchronous and asynchronous
communications, in which they are given opportunities to understand new concepts or
phenomena more visually, which can foster their in-depth knowledge to engage in real-
world problem-solving [31]. Knowledge resource sharing saves time and energy for all
partners and helps them explore problems and solutions more deeply through shared ideas
from others. Hence, we propose the following hypothesis:

H3: A learning environment that facilitates resource sharing will positively affect knowledge sharing.

Knowledge is not static, it exists and is codified through collaborative processes [39].
According to Kaplan [40], nearly 70% of the knowledge that an employee needs to be
successful is cultivated outside of formal training. Forming a community connection is one
way to create and structure opportunities where learners interact, capture, formalize, and
disseminate implicit knowledge. Additionally, knowledge productivity appears not to be
an inborn capability, but, rather, is accumulated by professional knowledge building [41]
that produces a deeper understanding in more complicated domains than knowledge
exchange [42]. Being a professional involves producing solutions for actions and building
knowledge progressively using a knowledge base; however, knowledge and action seem to
be distinct or disconnected. Communication with professionals who grasp the nature of
knowledge and who have a view on how it will be acquired and organized in the mentoring
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process is the way to unfold knowledge and collaboratively build knowledgeable action in
practice situations [41]. Consequently, the following hypothesis is proposed:

H4: A learning environment that facilitates sufficient interactivity with professional communities
positively affects knowledge construction.

In a broad professional community, knowledge, experience, and wisdom from older
and more experienced professionals are valuable sources of learning that cannot be ignored.
Mentoring is an efficient learning strategy used in higher education environments to
enable learners to connect to a pool of intellectual knowledge and to take advantage of
these valuable resources [3]. Mentors have more experience and should guide the mentee
with patience, positivity, and openness to provide help, instruction, encouragement, role
modelling, and emotional support [23].

Depending on many criteria, such as the learning goals, the organisational factors
(culture, structure, strategies, or policies), or individual situations, mentoring occurs in
different forms of learning, namely, traditional mentoring, peer mentoring, group mentor-
ing, reverse mentoring, or situation mentoring [24]. Regardless of any type of learning, the
success of a mentoring process is measured based on the satisfaction of both partners and
their achievements. These outcomes depend on the establishment of a solid relationship
between mentors and mentees, which is built by matching the right mentor with the right
mentee, and needs to be maintained along the learning pathway [26]. It is not intended that
a mentor provides solutions to various problems, but that they actively listen to ascertain
the learners’ interests and needs, determine the goals together, and build trust. After this,
the mentor assists the learners in finding resources, imparting knowledge, explaining,
discussing, and developing ideas, sharing experiences and mistakes, observing learning
processes, providing constructive feedback, and also encouraging and inspiring learners to
reach their goals [43]. Hence, the following hypothesis is proposed:

H5: A learning environment that facilitates sufficient interactivity with professional communities
positively affects idea generation and guidance.

For a successful mentoring process, establishing the goals to pursue may be especially
important and should be a collaborative progress. Depending on the learners” knowledge
base, experience, and improvement throughout the mentoring relationship, partners need
to keep the learning progress on track, as well as clarify and constantly reconsider the
learning goals to achieve a satisfactory outcome [34]. The consentaneous target results in
a higher quality mentor-mentee relationship and a greater sense of attainment [44]. By
receiving support and guidance from facilitators, learners can be oriented to smarter goals,
be inspired in the cycle of learning, and be guided to stay on the right track to success.
Moreover, they not only receive valuable knowledge and experience, but they also acquire
skills, gain mastery, and develop maturity [24].

Thus, this paper proposes the following hypothesis:

Hé6: Idea generation and guidance in e-mentoring effectively improve learners’ engagement.

A learner-centric approach, which is referred to as the outcome-based approach or
what the learner is expected to achieve at the end of the learning period, has become an
international trend in education [45]. Moreover, “smart” in a smart learning environment
refers to the flexibility and adaptability framing the learners’ targets [7]. This means ped-
agogies can be adjusted suitably depending on the learners’ progress, which needs to be
monitored and evaluated regularly. These processes are complex, difficult to perform, and
take much time and effort. However, partners who immerse themselves in a smart learning
environment should be assisted in monitoring their learning progress, such as recognizing
how much work the learners have done or knowing about peers’ contributions, which can
prompt learners to adjust their behaviours or give ideas to mentors in relation to modifying
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the curriculum [46]. In doing so, the mentor will understand a learner’s perceived capacity
and how they interpret knowledge; hence, the learner will be guided to correct any mis-
conceptions and will accumulate knowledge and experience for new understandings and
interpretations [47]. Thus, this paper proposes the following hypothesis:

H7: A learning environment that facilitates a learner-centric curriculum improves knowledge con-
struction.

Knowledge construction in higher education is important because it ensures that
students are experiencing meaningful learning [48]. People may often understand and
interpret the same things in different ways [49,50]. The ability to exchange information,
develop arguments and justifications, and make decisions are attributes that help learners
become critical thinkers with the ability to construct knowledge at high levels [48]. In
the mentoring process, a facilitator’s role, wisdom, experience, and ability help to link
knowledge into a structure to guide, support, and direct students as they advance their
understanding of learning. Thereby, the location of the knowledge base is shifted from
the “outsider”, or expert perspectives, to “insider” perspectives [51]. In this way, learners
achieve rich and coherent knowledge structures, which appear as a deeper understanding
of a field and an easier activation of new knowledge [35]. Hence, the following hypothesis
is proposed:

HS8: Knowledge construction in e-mentoring effectively improves learners’ engagement.

The research model focuses on the principal ideas of collaborative learning and e-
mentoring, which provide learners with various opportunities to immerse themselves
in a broad professional learning environment. Knowledge, experience, and skills are
accumulated naturally via active and flexible pedagogies. Along with research theory,
this paper also concentrates on developing these efficient pedagogies in a smart education
environment, supported by advanced technologies in which learning activities are logically
organized to engage learners in an efficient learning pathway. As a proof of concept, the
model is implemented as a web application to provide a clear and practical method that
allows a multifaced concept to be explained visually and easily.

4. Implementation

In this section, the model is visualized as a web application to demonstrate the effec-
tiveness and flexibility of two smart pedagogies, collaborative learning and e-mentoring.
The application is built using the PHP programming language with the My SQL database
for reliability and flexibility. The user interfaces are designed using a front-end framework,
Bootstrap, to create a dynamic, consistent, and responsive web application. The application
dashboards are classified into two sessions based on the two types of users involved in
the learning process, namely, learners and teachers. This framework is designed to be
governed by the admin, who assigns appropriate rights to certain users. All the users have
the same rights to access collaborative learning functions, just different ones between team
leaders and members. However, mentors and mentees are responsible for specific tasks, as
mentors manage all learning activities and mentees have permission to conduct activities
that mentors assign to them.

As shown in Figure 4, the different components contributing to collaborative learning
and e-mentoring help learners succeed in their learning pathways. However, collaborative
learning and e-mentoring take place in separate processes. The following sections explain
each component that is integrated into the learning process in more detail to raise awareness
of the way to conduct learning activities effectively and provide an in-depth understanding
of the proposed model in this research.
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4.1. Collaborative Learning

Collaborative learning occurs when a group of students or a group of teachers are
guided by a facilitator to solve a problem, carry out a task, or learn a new concept. Goal
achievement is driven by exchanging knowledge and experience (as addressed in H1), in
which peer interaction and resource-sharing activities are key aspects supporting learners
in the learning process (H2 and H3). As stated in H2 and H3, the implementation should
involve the design of a learning environment that assists learners to work in a productive
group wherein they maintain positive communication and share resources effectively.

However, not all groups foster effective collaboration because of the differing cog-
nitive, social, emotional, and academic status of the participants [22], resulting in a lack
of collaborative skills, free-riding behaviour, or unequal participation [19]. Therefore, it
is important to build the right group at the beginning of the process because an effective
group strengthens collaboration and avoids internal competition. As shown in Figure 5,
the application offers users two flexible choices to join the most suitable group, namely,
(1) sending a request to an existing group and becoming a member after the request is
accepted or (2) being added to a new group. Collaboration activities occur after the group
has been formed successfully and are completed when the common goal has been achieved.

Achieve goals

Build a group Perform Learning Activities

- Peer Review
- Resourse Sharing
- Discussions

- Appointments

- Join an existing group
- Create a new group

Figure 5. Collaborative learning process.

The application is designed to help members engage in the learning process with
multiple detailed activities. Firstly, they can engage in peer interactions (addressed in H2)
in a joint workspace asynchronously with discussion boards to handle issues and keep
track of each other’s contributions to achieve a common goal or synchronously with video
conferences and appointments. Moreover, they can easily share diverse resources and
access those of others using a shared repository (H3). Peer review is a specific collaboration
activity where users assist peers to improve the overall quality of their academic work.
Figure 5 illustrates the collaborative learning process.

As shown in Figure 6 above, a user can successfully perform collaborative learning
processes from building a group to completing their group’s activities. A user can join an
existing group by selecting “Search Groups” and sending requests that are managed in
“Manage Group Requests”. Moreover, a user can create a new group and send requests
to other users asking if they want to participate. The “Manage My Requests” function
manages all the requests sent directly to the user, which the user can choose to join the
group or decline. A member of a group has permission to conduct all learning activities via
“Manage Group detail”, “Peer Reviews”, and learning synchronously with appointments.
To clarify H1, H2, and H3, this section visualizes several specific processes using user
interfaces, in particular, (1) joining an existing group by making a request, (2) creating a
new group, and (3) peer reviewing.
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Collaboration

«{ Manage Groups Manage My Requests ‘

Manage Group Requests

Manage Group detail

Manage Peer Requests

Manage Sharing Files

Manage Appointments

{ Search Groups ‘

Create a new Group

Appointments

I}

# Peer Reviews Manage Peer’s Reviews

Manage Peer’s Requests
Manage My Papers

Figure 6. Functional organization of collaborative learning.

4.1.1. Join an Existing Group by Making a Request

In cases where a user wants to participate in an existing group, the application should
support the user easily using the following steps: (1) searching groups with several criteria,
as shown in Figure 7, (2) sending a request directly to a group or viewing the detail of a
group and then sending a request, and (3) waiting for the approval, as it can be accepted
or declined.

Home / Search Groups

10 matches found

Major Goal Number of members
Language v Intermediate w =6 @ 4
Start date End date

2020-09-01 -

i}
5
=
3

GROUP NAME MEMBERS START DATE ACTION

1 LG-INTER-21-01 5 Intermediate level in English 10 April 2021
LG-INTER-20-10 4 Fluency English speaking 02 October 2020

3 LG-INTER-21-03 3 Intermediate writing in English 20 March 2021

Academic English writing 25 January 2021

LG-INTER-20-11 5 Intermediate level in Japanese 20 November 2020

ta

4 LG-INTER-21-01

(=)

L

Figure 7. Search groups.

Requests to join a group are displayed when members open the group’s details
(Figure 8). Members can view the details of the request (Figure 9); however, only the team
leader has the right to accept or decline requests. After being accepted, the user becomes
a member of the group. Otherwise, the declined requests are sent back to the user with
suitable reasons.
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Home / Groups
GI‘OUp detail -[ Sharing files | Discussion | Appointments
MEMBERS DETAILS
# MEMBERS COURSES ACTIONS Team leader
1 ﬂ Tyrone Roberts DT n
tyroneroberts@adobe.com -
Major
» Julie Pennington ® —
2 & julie@adobe.com b1t . n
Start date Finish date
Allen Davis = —_ —
- ® -
3 allendavis@adobe.com DC3s . n = =
Patricia Manzi Goal
- ® 7
4 e patriciamanzi@adobe.com 34 . n
P
_ Olive Lawrence . Description
o] P
N olivelawrence@adobe.com Dx1s . n
© Add Members y
I Save Changes l Cancel Delete CLOSE
Figure 8. Details of the group.
REQUEST TO JOIN
= PEER MAJOR UNIT ACTION
Tvrone Roberts .
1 - . Science DT22 n
tyroneroberts{@adobe.com
Julie Pennington .
2 @ Julie Pennmg Science DT21 n
& julie@adobecom
Allen Davis . -
3 o Science DC35 n
¥ allendavis(@adobe com
CLOSE

Figure 9. Details of the requests.

4.1.2. Create a New Group

At the beginning of a learning process, a new group is usually created with detailed
information (major, learning’s goal, start day of learning, description). The creator of the
group will add new members by searching for peers and sending requests to ask members
to join the group. As shown in Figure 10, a new group is built using the following steps:
(1) inputting and saving the details of the group, (2) searching for peers using specific
criteria, and (3) sending requests to learners asking them to join the group.



Computers 2024, 13, 28

14 of 29
Home / Groups
Create New Group
DETAIL
Major Start date Goal
Information Technology v 2021-08-15 B professional in Web Development ®
%
Desciption
P
Search Peers # PEER MAJOR  UNIT ACTION
T Roberts
Major 1 yrone Robers Science  DT22
tyroneroberts@adobe com
Information Technology
O Science Julie P ot
C 2@ juicgaisecon » -
) Economy 2 & julic@adobe.com Science DT21 o [+] Request
O Politics
5 2 Allen Dav
: allendavis@adobe com
Class / Course / Unit
Patricia Manzi
patriciamanzi@adobe com
Experience years
Olive L
= olivelawrence@adobe.com
Search Olive L
B e
olivelawrence@adobe.com

Figure 10. Create a new group.

All the requests to join a group are sent directly to the user with the group list
(Figures 11 and 12). The user views the detailed information and chooses to join the
group or decline with their reasons.

03

My Requests

LT

Collaboration Groups List

®All O Closed © Open

GROUP NAME

MEMBERS

1 IT-PHP-20-12 5

2 LG-INTER-21-01 2

3 IT-MYSQL-20-12

[

4 LG-BEGIN-20-01 8§

2

Group Requests

£

Basic of PHP Programming Language

Intermediate level in English

Basic of My SQL database

Basic level in English

START DATE

08 Apnl 2020

02 January2020

33

Appointments

08 December 2020

08 Decemeber 2020

[ OPEN | @ Vie
OPEN @ Vie
OPEN @ View

@ View

STATUS ACTION

Figure 11. Group list.
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Home / Peer Reviews
Review detail

Details

Title

Abstract

Created date

File

Home | Groups

Group Requests List

MAJOR MEMBERS REQUESTED DATE ACTION
1 INT-ENG-21-04 Language Improve speaking 4 08 April 2020 ﬁ
2 INT-ENG-21-01 Language Improve writing 5 08 January 2020 ﬁ

Figure 12. Group requests.

After becoming a member of a group, users engage in learning activities directly using
the group’s detail interface (see Figure 8). Learners have the opportunity to share resources
with each other and participate in interactions by joining discussions and meetings.

4.1.3. Peer Review

Peer review is a specific kind of collaboration, with the objective of improving the
overall quality of an academic task. Figure 13 shows the details of a review work. After
receiving and accepting a request to be a reviewer, the user undertakes the process by
viewing the details of a peer’s work, downloading the paper, and leaving comments or
uploading the reviewed file.

Review

Upload reviewed file

Choose file Browse

Comments (2)

Published date

Critical Thinking and Collaborative Learning pdf New Comment

Review times

Figure 13. Reviewed peer paper.

The authors are able to easily follow all the reviews by viewing the details (Figure 14).
After each review, the author can upload the most recent file and send another review
request. This process is conducted iteratively until all the work has been accepted and the
paper is published.
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Matching mentor-mentee

- Create an obligatory group
- Create a free group

Home / Peer Reviews

My Paper - Review detail

Details Reviewers

Title
»  Ruby Perrin

& B rubyPernn@gmail com
Abstract
Reviewed File

Critical Thinking and Collaborative Learning pdf

Comments (2)

Created date Published date
— — Pellentesque gravida tristique ultrices. Sed blandit varius mauris, vel volutpat urna hendrerit id.
=] &= Curabitur mtrom dolor gravida turpis tristique efficitur

File

Critical Thinking and Collaborative Learning pdf Pellentesque pravida tristique ultrices. Sed blandit varius manris, vel volutpat urna hendrerit id.

Curabitur rutrum dolor gravida turpis tristique efficitur.
Upload the newest file
Choose file Browse

Review times
Terry Bolton

‘ Send Request 89 TerryBolton@gmail com
v

Save

Figure 14. View review detail.

4.2. E-Mentoring

As shown in Figure 4, interactivity with professional communities (addressed in H4
and H5) and learner-centric curriculums (H7) are two core features contributing to the
success of the mentoring process. Therefore, by being immersed in e-mentoring, learners
should be supported to engage in a learning environment that facilitates a broad connection
with professional communities and flexible learner-centric curriculums.

A mentoring and learning process begins after mentors and mentees have been
matched successfully. Mentees engage in learning activities, such as conducting lessons
and assessments and joining in online classes and discussions. During a learning process,
mentors monitor the improvement of mentees and then adjust curriculums to be more
effective for learners, focusing on the learners’ goals. By that, the implementation logicizes
mentoring processes as the model below (Figure 15)

!

Perform Learning Activities

Adjust:

Monitor Learning
process

Achieve goals

- Lessons
- Assessments

- Files sharing

- Discussions

- Appointments

Figure 15. E-mentoring process.

When engaging in the e-mentoring process, although mentors and mentees carry out
some tasks similarly in comparison with collaborative learning, the responsibilities of men-
tors and mentees are disparate. As shown in Figure 16, a mentor who can be a facilitator,
an instructor, or a supervisor has a right to create a group of mentees by performing the
“Match Mentoring Group” function. The mentor organizes learning activities by managing
mentoring details, setting up appointments, and adjusting lessons and assignments accord-
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ing to learners’ progress. Another way for a mentee to participate in a mentoring process
is to search for a mentor who is suitable for the mentee’s requirements and send requests,
which are managed in “Manage My Requests” (as shown in Figure 17). These requests can
be accepted or declined by the mentor using the “Manage Mentoring Requests” function
(Figure 16). The mentee completes learning activities in “View Mentoring detail” and tracks
the results of completed lessons and assignments in “View Learning progress” (Figure 17).

4{ Mentoring list %

Manage Mentoring Requests

Manage Mentoring detail }7

4{
*‘

Manage Lessons

Manage Assignments

Manage Sharing Files

Match Mentoring Group ‘

Schedule Timings ‘ Manage Appointments

View Appointment }—{ Join the appointment ‘

Figure 16. Functional organization of e-mentoring for mentors.

Manage Discussions ‘
View Student progress ‘

L
CTTTT 1

E-mentoring

View Mentoring list %4‘ Manage My Requests ‘
4{ View Mentoring detail }7

1

View Lessons

View Assignments

Manage Discussions

View Appointments

4{ Search Mentors ‘
4{ View Appointment }—4 Join the appointment ‘

Figure 17. Functional organization of e-mentoring for mentees.

View Learning progress

Tl

Manage Sharing Files ‘

This section explains the process of matching a mentor with a mentee, which is the
first and most important process in ensuring the effectiveness of the interactions between
the mentor and the mentee (H4 and H5). Moreover, this section clarifies the adjustment of
learner-centric curriculums in H7 using the monitor-learning process interface.

4.2.1. Matching Mentor-Mentee

Ragins and Kram [13] proposed that an initial match has a significant effect on the
relationship between mentors and mentees and the e-mentoring process. Approximately
95% of participating mentors and mentees are satisfied with mentoring processes if they
are able to search for the most suitable matches. Hence, to help learners interact effectively
with a wide range of professional communities, the application should offer users the
chance to look closely at the online matching system, in which both mentors and mentees
complete their profiles with their interests and preferences. Suggestions based on com-
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mon preferences, such as majors, interests, and research fields are given. Then, using a
sophisticated computer algorithm, the system presents some potential matches and gives
the mentee the opportunity to select the most suitable one.

The tasks of matching appropriate mentors and mentees should be based on trust
and flexibility. Based on the different types of mentoring, such as traditional mentoring,
peer mentoring, group mentoring, or situation mentoring, the application supports the
matching process in two ways, namely, (1) creating an obligatory mentoring group and (2)
creating a free mentoring group.

4.2.2. Creating an Obligatory Mentoring Group

An obligatory mentoring group is a group that requires participants to join the mentor-
ing process. Only mentors have permission to create a matching, as illustrated in Figure 18.
Mentors and mentees are added to the mentoring group by being searched according to
the criteria or directly by name. With the input information, the group is created, and the
mentoring process has begun.

Home / Mentoring

Matching Mentoring Group

Group name Planned Finish date  Goal

Description

&

MATCH MENTORING GROUP

Goal Qualifications Majors
) Professor ~ O Political Science -
O Asscociate Professor O Social Science

Expericence years 0 Doctor of philosophy O Computer Science
O Senior Lecture O Economics

Select one v - B -

#  MENTOR v a #  MENTOR v
9 Tyrone Roberts ! @ Aivy Voon

tyroneroberts@adobe.com «» aivyvoon@adobe com

N 4 Robert Sans -
@  robertsans@adobe com

5 David Johns -
davidjchn@adobe com

Name Class

#  MENTEE v E # MENTEE v
e Sulaiman Roberts Shamel Zamzam -

[m] 1
sulaimanrobert@adobe com @  shanerldama@adobe com

2 Sai Kingsley o 5 Ethan Armaan
saikingsley@adobe com ethanarmaan @adobe com

Tacoby Leons
Tacobelean@adobe com

Hunter Lincoln

(> @

hunterlincoln@adobe com

Figure 18. The process of matching mentors and mentees.
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Home / Search Mentors

45 matches found

Search Filter

WHAT NEED TO IMPROVE

Soft Skills
Communication Skills
Teamwork
Leadership Skills
O Critical Thinking

M Deahlam Calina

Hard Skills
O Foreign Language

Programing Language

a

Software Knowledge

O Accounting

1 Tiata Manamam ot Crrotamn
Goal
Description
REQUIREMENTS
Qualifications

O Professor
O Asscociate Professor
Doctor of philosophy

O Senior Lecture

[T ¥ SO

Majors

[ Political Science
O Social Science

O Computer Science

O Economics

4.2.3. Creating a Free Mentoring Group

The matching process in a free mentoring group is performed by the learners. If
learners want to be mentored in relation to a particular skill or if they want to learn a
new concept, they can easily search for mentors by inputting specific criteria, such as the
skills the learners want to improve and the requirements the mentors must possess. Then,
the learners choose an appropriate mentor and send a request (Figure 19). However, the
mentoring process starts when the mentor accepts the request. Otherwise, the learners
continue with the matching process to find a suitable mentor.

Sort by Selectone v

Ruby Perrin
A Profess

(D 35 Feedback

te

@0 &= 25 Experience years
F* Q Department of Science
Nicole Smith
- Asscociate Professor (O 16 Feedback
(38) &= 20 Experience years

Q@ Department of Science

‘ B Cancel

Rossie Sulaiman
Professor {2 30 Feedback
& 18 Experience vears

lest

45

o Department of Science

Ruby Perrin
Asscociate Profes:

edback

Fe
5 Experience years

jest

50T O35
=05
@0

o Department of Science

Ruby Perrin
Asscociate Professor

{219 Feedback

&= 5 Experience vears
p L 3
o (40)

M Tamlinka T ammanma ;e AT iemminnn

Expericence years  Selectone v

Q@ Department of Science

Search
Load More

Figure 19. Search mentors.

Similar to collaborative learning, mentees engage in learning activities that are de-
signed and adjusted by mentors to support learners in reaching their goals more effectively.
After this, the mentees have the responsibility to carry out all the tasks, including participat-
ing in lessons and completing assignments, which will be used to evaluate their learning
process. Moreover, they can share their own resources and manage their discussions
(shown in Figure 20).
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Home / Mentoring
Mentoring detail

MENTORS ————

oo x

aiin

Ruby Perrin & Ellie Lisa &
Professor Senior Lecturer

Main Mentor Tator

aa

3 ibyPerrin@email com

B elilisa@gmail com

MENTEES
£  MENTEE CLASS
Tyrone Roberts
1 tyroneroberts@adobe.com DT22

5%

~  Julie Pennington

2 & julic@adobe.com DT21
) Allen Davis
3 &2 allendavis@adobe com DC33
E

g Patricia Manzi
& patriciamanzi@adobe com D54
2%

Figure 20. Mentoring detail.

Lessons Assessments

Sharing files Discussion

Appointments

aga

© Add Mentors

DETAILS
ST Start date Finish date
=

a

Goal
a

Description
a
a

| Save Changes ‘ Cancel H Delete ‘

4.2.4. Monitor the Learning Process

“

CLOSE

At the beginning of the mentoring process, a mentor decides what pedagogies are
suitable to help the mentees achieve their goals. Throughout the learning process, the
mentor monitors the mentees’ progress (shown in Figure 20) and adjusts the objectives of
the lessons and activities to suit the learners’ goals. The evaluation is based on how well
the learners complete the tasks based on the due date and the level they achieve for each

activity (Figures 20 and 21).

Home | Mentoring

Learning Progress

Mentoring detail

Group name

PHP-PRO-21-01

Number of mentees

N

Created date
08 April 2020

Goal

Leam how to build maintainable and secure applications

Desciption
Write clean and maintainable object-criented code.
Start 2 new project from scratch.
Implement a layered architecture.
Proect your application from XSS, CSRF and other aftacks

Figure 21. Learning progress.

-~ Tyrone Roberts
& DT22

= LESSONS

Begining PHP and MySQL

Begining PHP and MySQL

Begining PHP and MySQL

Begining PHP and MySQL

Begining PHP and MySQL

Begining PHP and MySQL

ASSESSMENTS

ASSESSMENTS 1

ACTIVITIES 1

ACTIVITIES 2

DUE DATE

10 September 2021

10 September 2021

10 September 2021

10 September 2021

10 September 2021

10 September 2021

DUE DATE

10 September 2021

10 September 2021

10 September 2021

STATUS
x
[ x |
[ % |

STATUS
[ |

RESULT

100%

100%

100%

RESULT

100%

0%

0%
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This implementation section shows how collaborative learning helps learners acquire
knowledge from their interactions with peers and resource sharing. Moreover, learners
are able to achieve their goals more easily and effectively through their connection with
a wide professional community and suitable curriculum adjustments in the e-mentoring
process. However, to demonstrate the usefulness of the proposed model and the feasibility
of its implementation, evaluation is necessary. The evaluation stage is detailed in the
next section.

5. Evaluation

This research centres on enhancing collaborative learning and e-mentoring in a smart
education system in the higher education sector to foster the learners’ skills. The evaluation
stage plays an important role in demonstrating the feasibility and efficiency of the proposed
model. Hence, we conducted surveys with the facilitators and learners who are currently
working or pursuing a postgraduate qualification in eleven universities and academies in
the Vietnamese military. The reason for conducting the surveys in these institutions is due
to their plans to develop a smart education environment and the need to connect learning
communities in specific fields. It was anticipated that the questionnaires would uncover
useful ideas and varying opinions from the participants on their experience of moving
from a traditional learning method to a smart learning approach. The questionnaires were
designed using the Google Form application because they are easily created and shared
online; moreover, participants can use any mobile device, tablet, or computer to respond,
and the results can be analysed in real time.

Two surveys were used for the evaluation, one for facilitators and the other for learners;
this is because the success of applying a new learning strategy is evaluated based on the
satisfaction and effective collaboration between learners and facilitators. Data analysis
was performed using SPSS, and the statements and descriptive statistics are shown in
Tables 1-3. The two questionnaires had the same structure, but the questions varied. All the
questions were translated into Vietnamese to ensure the ideas were transparent and to avoid
misunderstanding. The questionnaires comprised two sections with optional textboxes
for the participants to comment on how the two learning strategies could be improved.
The first section focuses on initial ideas about how the system is mainly developed and
how the framework supports their learning. The second section provides an opportunity
for the learners to indicate their level of satisfaction with all the main functionalities that
the tool supports, which are (1) collaborative learning: search groups and join an existing
group, create new group, collaborative learning activities, and peer reviews, and (2) e-
mentoring: create an obligatory mentoring group, create a free mentoring group, manage
and conduct mentoring activities, and monitor the learning process. We provided step-by-
step instructions with screenshots of the main interfaces of the experiment tool before they
attempted the survey questions and were given the URL of the platform to participants.
Therefore, participants had a clear view of how to conduct collaborative learning and
e-mentoring tasks before experiencing the main features through the tool. The participants
were required to express their level of agreement or disagreement using a 5-point Likert
scale from 1-5 to indicate their response as either strongly disagree, disagree, neutral, agree,
or strongly agree, respectively.

Table 1. Descriptive statistics of the facilitators” agreement with each statement of the survey.

#

Question # Question

Section 1

1. Learners should actively discuss and maintain interactions to 2. Maintaining interactions with each other will help learners
acquire in-depth knowledge and accumulate soft skills for their ~ exchange knowledge and experience.

future work.




Computers 2024, 13, 28

22 of 29

Table 1. Cont.

43.6%

# Question # Question
48.8%
@ Strongly disagree @ Strongly disagree
( Neutral ( Neutral
‘N ® Agee "\ ® Age
@ Strongly agree @ Strongly agree

3. Resource-sharing repositories help learners exchange
knowledge and experience.

45.9%

00000

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

5. Connecting to a wide range of professional communities

gives learners the opportunity to receive effective guidance.

49.4%

44.8%

[
o
[ ]
[ J

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

7. An effective method to help learners acquire valuable

knowledge and skills is to provide feedback and guide them to
generate ideas rather than to simply give them the solutions.

&)
®
o
®
L

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

4. The support of mentors to construct knowledge is vitally
important for learners to achieve their goals.

O

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

6. Connecting to a wide range of professional communities
enables learners to construct knowledge.

42.4%

00000

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

8. An effective method to assist learners in achieving their goals
is to design a specific curriculum based on their levels

and improvements.

46.5%

(X XX X

Strongly disagree
Disagree

Neutral

Agree

Strongly agree

Table 2. Histogram showing the results of the facilitators” survey when using the tool.

#

Question

#

Question

Section 2

1. The tool would help me find an existing group.

100

Frequency

2. The tool would help me build an effective learning group.

100

Frequency

Mean =426
St Dev. = 847
N=172
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Table 2. Cont.

# Question # Question

3. The tool would help me manage the peer review easily and 4. The tool would provide a clear view of the learners’
effectively. background and their goals.

100 Hean =42
Sti Dev. = 502
=172

Frequency
Frequency

5. The tool would help me organize lessons and resources more 6. The tool would help me to monitor each learner’s
effectively. improvement process.

100

Frequency
Frequency

Table 3. Descriptive statistics of the learners” agreement with each statement of the survey.

# Question N Min Max Mean Std. Dev.

Section 1
Exchanging knowledge and experience would foster my in-depth

1 ] ) 388 1 5 4.29 1.165
understanding and necessary skills.

2 Interactions amongst peers would effectively help me exchange 388 1 5 426 1.082
knowledge and experience.

3 Resource-sharing repositories would effectively help me exchange 388 1 5 418 1147
knowledge and experience.

4 The guidance and support of mentors in generating ideas are vitally 388 1 5 430 1.085
important for me to stay on the right path to success.

5 The support Qf mentors in constructing knowledge is vitally important 388 1 5 429 1.049
for me to achieve my goals.

6 Conngctmg to a wide range of pr.ofessmnz.ﬂ communities would provide 388 1 5 425 1.062
me with the opportunity to receive effective guidance.
Connecting to a wide range of professional communities would provide

7 me with the opportunity to construct knowledge effectively. 388 ! > 424 1070

8 A flexible curriculum which is adjustable based on my level and 388 1 5 430 1.078
improvement would help me enhance my knowledge.

Section 2

9 The tool would help me find an existing group easily. 388 1 5 412 1.037

10 The tool would help me build an effective group of learning. 388 1 5 4.08 1.013

1 The too.I would help me maintain interactions constantly and 388 1 5 413 1.010
conveniently.

12 The tool would help me share and access resource repositories easily. 388 1 5 4.16 0.972

13 The tool would help me to perform a peer review easily and effectively. 388 1 5 413 0.998

14 The tool would Prov1de me WIFI’.l the opportunity to connect to a wide 388 1 5 412 1.010
range of professional communities.

15 The tool would help me to choose mentors who are well-matched with 388 1 5 418 0.957

my requirements.

A total of 172 completed questionnaires were received from the facilitators. Interest-
ingly, the participants expressed diverse views in their responses to the questionnaire, but
the majority of respondents agreed with most of the questions in the questionnaire. The
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first three questions evaluated to what extent they agreed with the idea that collaborative
learning helps learners achieve their goals (addressed in H1, H2, and H3). The first question
evaluated whether learners should discuss and actively maintain interactions with facilita-
tors to acquire in-depth knowledge and soft skills to benefit them in their future careers.
The second question evaluated the idea that the interactions would help learners exchange
knowledge and experience. The third question evaluated whether resource-sharing reposi-
tories would help learners exchange knowledge and experience. About 92% to 95% of the
participants agreed and strongly agreed with the ideas presented in questions 1-3, while
less than 6.4% disagreed.

The next five questions evaluated the respondents’ level of agreement that e-mentoring
assists learners in succeeding in their learning pathways. To evaluate HS, the fourth
question asked the respondents to rate their level of agreement on the importance of the
mentors’ support in constructing knowledge in relation to the learners’ success. Nearly
95% of the participants answered that this support is extremely important for learners. The
fifth and sixth questions evaluated the respondents’ level of agreement with the notion that
connecting to the wider professional community provides learners with more opportunities
to receive guidance and to be assisted in constructing knowledge (addressed in H5 and H4).
The majority of respondents (94.2% and 93.6%) agreed with questions 5 and 6, respectively.
The seventh question evaluated whether an effective method to help learners acquire
valuable knowledge and skills is to provide feedback and to guide them to generate ideas
rather than to give them the solutions (H6), receiving a 92.5% positive response. The eighth
question evaluated to what degree the respondents agreed that an effective method to assist
learners in achieving their goals is to design a specific curriculum based on their levels and
improvements (H7), receiving a 95.3% positive response.

In the second section, after performing a set of tasks and experiencing the features
of the tool while following the given instructions, the participants were asked to rate the
statements on a five-point Likert scale. As shown in Table 2, there are six statements in the
second section, three addressing the effectiveness of the application in supporting learners
in a collaborative learning setting and the other three addressing the effectiveness of the
tool in assisting learners in e-mentoring. Statement 1 and statement 2 address the first stage
in collaborative learning, where learners want to participate in a suitable group by finding
and asking to join an existing group or build a new group. Most participants indicated that
they thought the tool supported learners easily, with 91.3% finding an existing group, and
92.4% forming a new efficient group. Moreover, 91.3% of the participants strongly agreed
and agreed with the effectiveness of managing the peer-review works, which is addressed
in statement 3.

The last three statements required the participants to evaluate the effectiveness of
several specific features of e-mentoring. The majority of participants agreed with the
statements. In response to statement 4, 91.9% of participants agreed that the tool provided
a clear view of the learners’ backgrounds and goals. Because organizing lessons and
learning resources are similar in collaborative learning and e-mentoring, statement 5 asked
the participants to indicate what they thought of this feature in the tool. Only 4.7% of
participants stated that the tool did not assist them in managing lessons and resources
effectively, whereas 94.2% provided contrary responses. For the last statement, 93.6%
of participants indicated that they felt the tool helped them to monitor each learner’s
improvement effectively.

As for the learners’ survey, in total, 388 completed responses were received. The
content of the first section of eight questions for the learners was the same as the first
section for the facilitators; however, it focused on the learners’ perspective. The results
shown in Table 3 with mean values greater than 4.20 indicate a high level of agreement for
all the questions. Moreover, the next seven statements in the second section evaluated the
satisfaction of learners in experiencing collaborative learning and e-mentoring. Learners
were provided with detailed instructions on how to find an existing group or create a new
group with common goals, as well as the ways they maintain interactions, share resources,
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perform peer-review works, connect to a wide range of professional communities, and
choose mentors who are well-matched to their requirements. Considering the mean and
standard deviation scores for each statement, most items have a mean value of between
4.08 and 4.18 and a standard deviation of around 1, which indicates that the participants
agreed with all the statements and formed similar opinions, while the minority rated the
application as not really effective in terms of supporting their learning.

Two open-ended questions invited participants to write comments about the tool. Of
the 172 surveys completed by the facilitators, a total number of 97 responses were received
for collaborative learning, and 92 responses were received for e-mentoring. The results
show that almost all facilitators were interested in the way the application supported
them in exchanging and learning with their colleagues and more experienced professors
and guiding their learners. Some of their positive feedback statements are “It is great
that we have been given various opportunities to connect to experts in different fields”,
“Reviewing academic work is much quicker and more effective as authors and reviewers
can do the work directly with the tool”, “The tool helps us to monitor and evaluate
the learning processes visually; also, discussion boxes encourage learners to share their
thoughts naturally which enhances our professional ethics and pedagogical skills”. We
also received some useful comments to improve the application, for example: “The team
leader should understand the strengths and the weaknesses of each member to assign
suitable tasks”; “Each member in a group should take a specific responsibility which
would be checked regularly to ensure the efficiency of the group”; “If a mentor declines a
learner’s request, the tool should suggest other mentors who are suitable in relation to the
learner’s criteria”.

Of the 388 responses from the learners, 177 responses were received for collaborative
learning, and 174 responses were received for e-mentoring. Similar to the facilitators’
surveys, most of the learners expected to experience new learning approaches that would
help them reach their goals by flexibly connecting them with a wide range of professional
communities and providing various opportunities to communicate and exchange knowl-
edge. Many of the learners’ comments express their positive experience with the tool:
“The tool helps us to not only be receivers of knowledge but also sharers which ignites our
passion and helps us to assert ourselves”; “The tool provides us with a comfortable learning
environment as facilitators or mentors accompany us through the learning process”; “We
were really impressed with the e-mentoring strategy which suggests suitable mentors
based on our requirements with useful information, so we could make an effective choice”.
Moreover, several comments aiming to improve the tool are “The team leader should take
the responsibility to monitor, give instructions, and manage the group’s activities to en-
sure the effectiveness of the group”, “Resource sharing should be reviewed and approved
before updating to the common repository to ensure the scientific quality of resources”,
“For each group, the number of members should be limited to make effective use of each
member’s responsibility”, “To perform the two learning strategies effectively, besides the
flexibility, the learning program should be varied with diverse activities to engage learners,
or combine different learning strategies flexibly”.

The large number of positive results and feedback indicates the feasibility and ef-
fectiveness of the research. Both learners and facilitators are expecting an educational
transformation to more modern and flexible learning approaches, as collaborative learning
and e-mentoring become two learning strategies that effectively assist them in succeeding
in their learning pathways. Moreover, the designed functions ensure that the learning pro-
cesses are smoother and more effective, and participants strongly believe that the proposed
framework will meet their expectations. However, the learners’ suggestions indicate that
the framework should be improved to assist facilitators and learners more efficiently and
more rigorously in assigning members’ roles, limiting group numbers, and improving the
quality of the resources in shared workplaces, where the integration of supporting tools
can be considered if deemed necessary.
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6. Conclusions

Implementing a smart education system is important in today’s era of digital trans-
formation. A smart learning system comprises intelligent pedagogies in a sophisticated
learning environment supported by technological advances to foster a competent workforce.
In addition to mastering foundation knowledge and skills, learners are required to acquire
certain competencies to successfully perform all the tasks associated with the changes in
today’s highly technological society. Learners are no longer studying alone, or within
the boundaries of their training institutions, but are exposed to valuable opportunities to
learn from colleagues or strengthen their knowledge and skills by connecting to a wide
body of professional communities. The purpose of this research is to propose a smart
learning system that enhances collaborative learning and e-mentoring in higher education.
The framework comprises two effective learning strategies, namely, collaborative learning
and e-mentoring.

To address the theory effectively, we proposed a model with a set of hypotheses. We
argued that a learner’s achievement and motivation can be enhanced by collaborative
learning and e-mentoring. Furthermore, when engaging in high-quality social interaction
and resource sharing, learners are exposed to valuable opportunities to exchange knowl-
edge and experience. E-mentoring assists learners in overcoming difficulties in gaining
mastery of new skills and knowledge by providing a learning environment where they can
connect to professional communities and experience flexible curriculums that are adjusted
to be more suitable for learners” improvement. Through e-mentoring, learners receive
personalised guidance in generating ideas and constructing knowledge to improve their
skills and develop self-confidence [29].

The paradigm has been implemented as a web application to demonstrate the ef-
fectiveness of the proposed model in a smart education environment. The collaborative
learning framework enables users to build a group with common goals or to search for a
group that has the same goals as they do. They engage in learning using a joint workspace
where they can share resources, learn new concepts, discuss and deal with uncertain theo-
ries, and construct ideas together. Moreover, the application enables them to learn both
synchronously and asynchronously using a range of multimedia and devices.

Similarly, in this framework, e-mentoring assists learners from the matching stage
onward to maintain mentor—-mentee relationships and evaluate the results. Mentees can
be required to participate in the mentoring process, or they can proactively search for
mentors who meet their requirements. Learners engage in the learning process by fol-
lowing curriculums designed by mentors, including lectures and activities. The progress
of learners is monitored and evaluated based on their achievements and improvement,
which provides helpful evidence that can be used by mentors to access and improve their
learning programs.

To demonstrate the usefulness and feasibility of the proposed model, two surveys with
similar structures were conducted to evaluate the proposed framework and its functionality
from the perspective of facilitators and learners. The questionnaires were divided into two
parts, one focusing on the theory, which relates to the hypotheses about participants, and
the other, focusing on the implementation part. The questionnaires were designed in the
Google Form application in the Vietnamese language because all participants are working
and pursuing postgraduate programs in Vietnamese military academies. Our purpose
was to collect feedback on whether facilitators and learners agreed with the statements
describing how collaborative learning and e-mentoring assist learners to be successful. The
great majority of respondents agreed with all the statements with constructive comments.
Thus, the research model is effective in addressing the requirement of developing a smart
education environment for a future high-quality workforce.

This study analyses how collaborative learning and e-mentoring support learners
in higher education. The evaluation was conducted in a specific learning environment,
namely, Vietnamese military institutions, because this organization is pushing for the im-
plementation of a smart education platform and the requirements of working cooperatively
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and connecting across the organization. To broaden the intelligent features of these two
learning approaches so they are applicable to different learning environments, future re-
search will examine whether they support learners in other learning environments, such as
vocational education or secondary education, and more responses from various types of
learners will be collected.

The framework also helps learners complete learning activities, as they can study
synchronously or asynchronously, and question, refer, and respond to one another’s ideas
via discussion boxes. However, participants require diverse activities to motivate and
engage them in the learning process. Learners with different levels of knowledge and
experience may expect specific activities that not only build teamwork skills but also
immerse learners in interactive problem-solving scenarios. One of the growing trends
of education that needs to be considered as a learning activity in future research is the
gamification of virtual reality, especially in the case of training practice skills for specialists
using modern digital solutions, such as in the mining [52] and medical fields. A successful
course includes a vibrant mix of activities, which requires future work to identify which
will be the most suitable for learners and integrate supporting components to the tool
as necessary.

Additionally, the framework helps learners by suggesting groups or mentors that are a
suitable match based on specific criteria, such as their goals, required qualifications, majors,
and years of experience. Without assistance from the framework, learners may experience
difficulties searching for an appropriate mentor or group from a large professional commu-
nity. Throughout the learning process, the facilitators monitor the ways learners complete
assigned tasks and evaluate and adjust the curriculum to better suit the learners” goals. For
this reason, to provide learners with a more sophisticated learning environment, future
work will integrate Al and machine learning algorithms to undertake an advanced analysis
on the platform to recommend a better matching process and suggest the most suitable
learning curriculums for individuals based on their requirements, personality traits, and
learning habits.

In this research, the main focus was on two learning approaches, collaborative learning
and e-mentoring, both of which help learners achieve their academic goals by connecting
them to a wide range of professional communities. However, there are countless pedagogies
that can engage learners and help them develop higher-order thinking skills and understand
how to relate their learning to the world around them. Flexibly implementing different
pedagogical techniques in a smart educational environment is of vital importance to ensure
that learners can tackle learning in a way that best meets their needs. Future work will
investigate other learning strategies to gain a deeper grasp of which pedagogy best suits
learners in specific circumstances. Pedagogical approaches for higher education that can be
considered are constructivist learning, inquiry-based learning, integrative learning, and the
reflective approach.
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