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Abstract

The COVID-19 pandemic has forced schools to close and shift to remote education. However, this might create new
challenges, as students might have poor self-directed learning skills to keep up with the learning process from home.
Although many studies have focused on remote education during said pandemic, there is limited information on the
strategies implemented to support and encourage self-directed learning and assessment. Therefore, in this study — focusing
on a case in China — focus group interviews were conducted to collect data from different stakeholders on the implemented
self-directed learning strategies during the COVID-19 pandemic. The results might help different education stakeholders
in future to effectively maintain education in crises, leading to better learning outcomes.
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1. Introduction

The spread of COVID-19 has had a significant impact
on teaching and learning worldwide, as classes had to
be halted and, in some cases, have moved online (Carter
Jr et al., 2020; Singh, 2020; Zhu & Liu, 2020; Zuo et
al., 2020). This led to challenges with regard to students
working autonomously and how assessments should be
approached. The importance of self-directed learning
(SDL) is expressed in the literature on how teaching
and learning have been approached during this time of
the pandemic (Singh, 2020). This article’s unique
contribution to the scholarship of SDL is exploring

! corresponding author - ahmed.tlili23@yahoo.com

aspects of self-directedness in terms of assessment
within the context of school-level education in China
during the COVID-19 pandemic.

It is essential to define SDL to conceptualize
assessment in this context. Knowles (1975, p. 18)
defines SDL as follows:

“a process in which individuals take the
initiative, with or without the help of others, in
diagnosing their learning needs, formulating
learning goals, identifying human and material
resources for learning, choosing and
implementing appropriate learning strategies
and evaluating learning outcomes”.

From the definition above, the importance of student
agency is clear in terms of determining how their
learning and assessment should take place and what
resources are necessary. Furthermore, the role of others
in this process is also noted. To this end, the role of
peers, parents and teachers relates to SDL and is highly
relevant for this research. SDL can be considered a
process within the education context but also a learner

© Italian e-Learning Association



Tlili, A., Burgos, D, et al.

Je-LKS, Vol. 18, No. 2 (2022)

characteristic (Brockett & Hiemstra, 2019). From this
description, learner agency, but also actively taking
responsibility for learners, are evident. Other specific
characteristics include self-discipline, curiosity,
motivation to learn and self-confidence. Furthermore,
self-management aspects are highlighted. Learner
agency is central to SDL, and it is evident that learner-
centeredness is also pertinent to the COVID-19 context
(Singh, 2020). Appropriate infrastructure and support
are needed to foster SDL in online environments (Zhu
& Liu, 2020). Furthermore, it is evident that lack of
self-direction can have a negative effect on readiness
for online learning (Chung et al., 2020).

Assessment is also an important part of the process in
the SDL context. In this regard, Gibbons (2002, p. 12)
says the following:

“In SDL, assessment is an essential means of
learning and learning how to learn:
improvement flows from students’ critical
assessment of their own activities.”

Importantly, for SDL, learners must be involved in
different aspects of assessment, including planning and
structuring, in addition to actually doing the assessment
(ibidem). Self-assessment is also considered an integral
step (ibidem).

Especially in online settings, learners can self-assess
and self-monitor their progress (Zhu et al., 2020). Costa
and Kallick (2004) provide an overview of how self-
assessment capacity can be developed among learners.
In our research, the issue of self-assessment was also
briefly explored. As with SDL generally, the focus is
on learners; therefore, assessment should also reflect
the shift from a teacher-centered to a learner-centered
approach.

Within this theoretical context, the nature of SDL and
self-assessment was explored, focusing on a case in
China. The following research question was the
impetus for this research:

How can self-directed learning and self-assessment be
supported and encouraged in times of crisis?

2. Related Work

Online assessment is proven to be a difficult link in the
educational chain (Appiah & Van Tonder, 2018). For
years, online settings have evolved quietly, with
significant progress since early 2020. For instance,
Moodle and Sakai — two major learning management
systems — follow the same educational approach and
basic framework as in their beginnings (Asamoah,
2020; Yassine et al., 2016). Despite the need for a
revolutionary breakthrough in online learning and
teaching methodology, many tools have been
developed to provide additional services in an add-on
scheme that does not change but rather complements

the frameworks. Furthermore, since a year ago
(2019/2020), along with the pandemic, the situation has
changed, as many universities found the need for a
transition to an online setting. This need has collaterally
forced an adaptation of face-to-face methodologies to
online learning and teaching deployments (Owolabi,
2020). However, the key open issues concerning e-
learning remain  unaltered, namely: student
engagement; student performance estimate; drop-out
prevention; teacher motivation; prevention of teacher
burnout; teacher expertise in digital competences
(Carver-Thomas & Darling-Hammond, 2019; eds.
Christenson et al., 2012; Reschly, 2020), to name but a
few.

In addition, e-assessment and online feedback remain
two of the challenging, unresolved issues in this context
(Alruwais et al., 2018; Moscinska & Rutkowski, 2018).
Online feedback in a structured, sensible and effective
way is not an easy task. When it comes to feedback,
there is a cause-and-effect relationship. For instance,
immediate feedback yields a good result when
providing a positive report of user performance (Kaur,
2020). Also, significant progress has been made on
isolated actions along learning flow. Some systems
allow for the design and implementation of such
feedback (Burgos & Van Nimwegen, 2009). Tutoring a
student also means giving timely feedback;
schoolteachers and university professors are usually
good at such feedback and have shown to be quick
learners (Pan & Shao, 2020; Van Nimwegen et al.,
2000).

However, online assessment, although closely related
to online feedback, is a completely different matter: it
deals with a full framework of core competences,
functional-specific competences, learning objectives,
learning results, metrics and rubrics, orchestrated in a
sensible way to attest that original expectations and
thresholds have been satisfactorily met and are
accreditable in online settings (Guerrero-Roldan &
Noguera, 2018). E-assessment — whether summative or
formative, or both — must be fully integrated with the
learning flow to provide not only fair measurement and
user tracking but also an organized and efficient system
to improve performance (Mohamadi, 2018). In this
context, assessment means another resource to support
learners, not just to evaluate their progress (Mora et al.,
2016). In online settings, assessment becomes the
cornerstone to achieve the expected competences or to
develop the designated skills, as students deem
comments and scores a crucial part of the dialogue with
teachers/professors. Furthermore, assessment helps to
conclude the learning cycle and to understand more
about one’s performance and how to do better
(Cakiroglu et al., 2017; Liu et al., 2018; Seifert &
Feliks, 2019).

A further aspect of importance for this research is self-
assessment. Self-assessment involves various different
possible activities pertaining to assessing functioning
of students by themselves and this can be considered as
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a formative assessment process and a form of feedback
(Andrade, 2019). Boud (2013) highlights the
importance of self-assessment for the learning process.
While Yan (2020) establishes the importance of self-
assessment for self-regulated learning which by
implication also confirms its relevance for SDL.

SDL seems to be a timely approach to face situations of
isolation (wanted or unwanted, like the COVID-19
pandemic lockdowns), as it deals with common
features like user authentication (Okada et al., 2019).
According to Du Toit-Brits (2021) SDL requires
embracing an SDL culture, addressing students’ needs,
creating a feeling of security and sense of belonging,
employing active instructional procedures and using
appropriate learning resources. SDL also implies a
focus on learning-oriented assessment emphasizing
assessment as being integral to the learning process and
hence moving from assessment of learning to
assessment for and as learning (Lubbe & Mentz, 2021).
Furthermore, within the context of SDL-oriented
assessment, aspects around metacognition, motivation,
and, self-regulation are also relevant (Lubbe & Mentz,
2021).

As is noted above, motivation is important for SDL and
for the assessment context relevant to this article. In this
regard, it is imperative to distinguish between intrinsic
and extrinsic motivation. As SDL is underpinned by
self-determination theory (Van der Walt, 2016), the
approach to motivation is also framed by this theory in
this article. Within this view, Ryan and Deci (2020)
describe intrinsic motivation as relating to something
being done due to inherent interest or enjoyment while
extrinsic motivation pertains to other often external
reasons other than a person’s inherent satisfaction.

SDL also deals with psychological features, like feeling
lonely, or social relationship challenges. Both students
and teachers find it hard to overcome the feeling of
isolation along with the lack of an estimate deadline. As
the rest of the population, uncertainty plays a
significant role when any member of the educational
community must schedule their daily life and still meet
the expected performance (Irawan et al, 2020).
Nonetheless, SDL requires a fine e-assessment strategy
to become more effective and reinforced. Moreover, the
pandemic has brought SDL into the spotlight, as SDL
brings an excellent approach to the imposed problem of
isolation worldwide. However, assessment in online,
isolated environments is still a problem, as it requires a
combination of normalization to become effective and
fair and contextualization to be become sensitive to
particular situations (Garcia-Pefialvo et al., 2020; Khan
& Jawaid, 2019). Regular mechanisms do not seem to
work completely when adapted to specific needs, and
there is a growing interest in and demand for a clear
solution to be satisfactorily implemented.

3. Method

This study — in which it was aimed to qualitatively
explore how self-directed learning and assessment can
be supported and encouraged in times of crisis — was
conducted within the interpretivist paradigm
(Bakkabulindi, 2015).

Data were collected by means of focus group
interviews, which is a type of group interviewing that
focuses on communication between the different
identified research participants for data generation
(Kitzinger, 1995). Focus group interviews use group
interaction in conjunction with researcher prompts
rather than just turn-taking for questions. In such
interviews, participants are expected engage with one
another by asking questions and discussing different
views (ibidem). Given the emergency, focus group
interviews were the best way to generate data and find
possible solutions. In view of the COVID-19 pandemic,
focus group interviews were conducted by means of a
group video-conferencing system (Zoom) and obtained
the raw data through webinars.

Fifty-two participants (37 males and 15 females) from
public schools, where 37 are teachers and 15 are
parents, were sampled by means of convenience
sampling and were invited to participate in the focus
group interviews. Considering the differences of ICT
infrastructure between different schools and regions of
China, all the participants were invited from both cities
and rural areas. Particularly, 75% of the participants
were from the cities, and only 25% of the participants
were from rural areas. This unbalanced distribution
could be explained by the technical difficulties that
people in rural areas might face to join online activities
(e.g., courses, meetings, etc.). The goal was to collect
data from stakeholders with different perspectives on
the strategies implemented to support SDL during the
COVID-19 pandemic.

Two questions were used to stimulate the discussion
and collect data, namely: (1) What self-directed
learning and assessment strategies were used online
(for teachers) or at home (for parents) to maintain the
learning process? and, (2) Have you used any tools or
software to facilitate the process, if yes, please mention
them?

The researchers adhered to the Ethical Guidelines for
Educational Research of the British Educational
Research Association (2011). Ethical approval for this
study was obtained from the Smart Learning Institute
of the Beijing Normal University (BNU), and
permission was granted by the participants’ institutions
before data collection commenced. Moreover,
participation in this research was voluntary, and the
participants were informed that they could withdraw
from the research process at any stage. The participants
granted informed consent so that the Zoom discussion
could be recorded, analyzed and reported. Additionally,
the authors explicitly mentioned that all data and results
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would be anonymized and used for research purposes
only.

4. Results

This section provides an overview of the general
strategies for SDL and assessment, as well as self-
assessment strategies specifically.

4.1 Strategies for Self-directed Learning and
Assessment

The general strategies that emerged from the data were
grouped according to the different types of research
participants. Therefore, the first part of the sub-section
comprises inputs from teachers, while the second part
of the sub-section covers the perspective of parents.

TEACHER PERSPECTIVE

Recommendation 1: Linking the learning and
assessment process with the inner needs of students

According to one teacher, to keep learners self-directed,
especially during crises, teachers should not rely on
technology only. However, they should always link the
learning and assessment process with students’ inner
motivation. For instance, teachers can suggest that
obtaining a diploma would be helpful to be a successful
person in the future and may support others in a crisis
like the COVID-19 pandemic. This would give learners
the inner motivation to study hard and to do their best.
One teacher supported this, saying,

“it is not only about technology for an (sic)
effective self-regulated learning ... teachers
should also pay attention to the psychological
and inner needs of learners”.

Several teachers recommended that students be called
by phone to check on them and to keep encouraging
them to learn, as this could be motivational.

One teacher also shared a story about a female college
student from the Sichuan Province in China. After the
snow had damaged the phone cables, the student had to
sit stiffly in the snow for at least two hours, looking for
a 4G signal to attend an online course from a 3 800-
meter-high mountain just to keep up with the course.
According to this teacher, the student was motivated to
keep up with the course despite the challenges she
faced.

This finding ties in with the importance of motivation
for SDL (Regan, 2003). Each student’s context is
different; this emphasizes the need for student agency
and the fact that students should take charge of their
own learning. This recommendation also ties in with
the next recommendation.

Recommendation 2: Parents should be the motivators
of the learning process

Teachers believed parents are a core element in
maintaining education from home and they have more
influence than technology to keep their children self-
directed. Therefore, they encouraged parents to keep an
eye on their children’s schedule, remind them of their
assessments and to encourage them to learn every day.
Several teachers mentioned that moral support and
encouragement are needed for students to maintain
education, especially in times of crisis, where the
student’s mind is occupied with other things, such as
health and safety. Several teachers further mentioned
that parents helped students learn by, for instance,
solving some problems they encountered while
finishing their homework.

Moreover, motivation is such an essential aspect of
SDL, it is included in Garrison’s (1992) comprehensive
model of SDL. According to Garrison,

“[m]otivation plays a very significant role in
the initiation and maintenance of effort toward
learning and the achievement of cognitive
goals” (p. 26).

Hence, efforts by teachers and parents, as described
above, can be advantageous in said context. In addition,
the role and affordance of parents as “human resource”
(Knowles, 1975), especially in the context of a
pandemic, are evident.

Recommendation 3: Use of smart and flexible
technologies

Several teachers mentioned that, since the learning
process often occurs online during crises, online tools
could be used to facilitate learning from home. One
teacher mentioned that several tools, such as timers,
could be used to help students control learning time, for
instance. In addition, other teachers mentioned that they
used some learning tools, such as ClassIn, which send
automatic reminders to students of their learning
schedule and assessment deadlines. This can help
students to keep up with the learning process. In
addition to traditional course materials — which
included videos, readings, and assessments — the
teachers relied on Massive Open Online Courses
(MOOC:s), which provided interactive user forums that
helped to build a community for them and their
students. MOOC:s allow for engagement between self-
organized students by means of participation, which, in
turn, relates to their set learning goals, their prior
knowledge and skills, and common interests. Other
teachers, on the other hand, mentioned that including
tools in the learning process should be done carefully to
not make students tired of using different tools for
different subjects, especially during crises.

It is evident from the participants’ feedback that several
tools can contribute to creating an environment where
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learning time as well as the content and process can be
monitored. However, from the responses, it was clear
that, in many cases, with a monitoring emphasis by
teachers, the learning process might not always be as
learner-centered as it could be. Yet, through the
introduction of said tools, students can be empowered
to make use of the tools themselves to support their own
learning process.

Recommendation 4: Creating learning groups

Teachers mentioned that designing collaborative
learning and assessment activities in using social
networks and creating learning groups could help
students to be self-directed. In groups, students could
start reminding each other of homework or ask some
questions about the course, according to one teacher.
This type of interaction can encourage students to learn
more and to start asking questions if they have
something that they need to learn about. Other teachers
also mentioned that learning groups in crises are
particularly important to help avoid online isolation and
maintain social interaction between students. For
instance, several teachers reported that they used
WeChat, which can be used as a simple and easy
learning platform to support fostering collaborative
learning.

The suggested learning groups prove to be an ideal
means towards supporting collaborative learning. The
importance of SDL and collaborative learning as 21st-
century skills and their mutually supportive role are
evident (Lee et al., 2014). Only by creating
opportunities for students to interact — and in the
COVID-19 context, this would be through online
platforms — can students use peers as resources in the
learning process.

Recommendation 5: Selecting an individual strategy
based on the subjects to learn

The teachers mentioned that students can learn different
subjects, such as language and mathematics, where
each subject has its own approach. Consequently,
students need to make their own individual learning
plans per subject. For example, as regards language
learning, one needs to read extracurricular books for at
least one hour a day. Similarly, mathematics would
involve other skills and tasks related to computing
ability. From the feedback by the participants, it was
evident that students had unique and subject-specific
approaches to how they handled learning and
assessment.

To select relevant strategies for different subjects and

skills to be acquired, students need to take charge, set
their own goals, and identify relevant strategies.

PARENTAL PERSPECTIVE

Recommendation 6: Create weekly plans and put them
up in visible places

Parents mentioned that good planning can reduce
learning stress for both them and their children. They
recommended creating a written weekly schedule,
where students outline what-to-learn goals, tasks and
deadlines. Hence, there is parental support, but clear
student agency determines the process. Said schedule
could be put up in several visible places at home, such
as on the fridge, or on students' bedroom wall. In this
way, students can always remember their schedule.
Parents also mentioned that it was their responsibility
to create good daily habits at home, including ensuring
enough sleeping hours, exercises to stay healthy, leisure
and learning. This can help students to stay healthy and
motivated to learn. Furthermore, parents mentioned
that a notebook is the simplest tool that can be used to
create a learning plan. It is evident that, regardless of
the level and subjects, students can determine their own
short-term and medium-term learning plans and can
adapt their learning and assessment accordingly. This is
highly relevant in this context, as sub-discipline
teaching is quite prominent in Chinese education. In
conclusion, the creation of learning plans was shown to
be an effective tool to drive assessment as learning in a
context in which SDL could be fostered.

Recommendation 7: Creating an encouraging
environment and rewarding students

Parents also highlighted the importance of creating a
quiet and encouraging environment at home in which
students can feel safe and motivated to learn. The
parents mentioned that, without motivation, students
would not have the “will” to learn even with their
teachers. Other parents also suggested that students
should be rewarded to keep them self-motivated to
learn from home and to do their best. One parent
mentioned that rewards and encouragements have a
significant impact on the mental state of students,
especially during crises. It was found that interaction
between parents and their children alleviated anxiety
among students while staying at and learning from
home for long periods. Despite some literature advising
against the emphasis of rewards towards supporting
learning (Ryan & Deci 2020), the data in this research
clearly showed how incentives can be supportive in
encouraging students in these specific circumstances.
The affordances of rewards found in this research, is in
line with other discourses on rewards and engagement
in the educational context (McKernan et al. 2015).

Recommendation 8: Developing “leadership” and
“positive” attitudes in students

According to the parents, one of the successful
elements of SDL is developing a “leadership” attitude
in their children. In this case, they encourage their
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children to take the lead and be responsible for their
learning process instead of waiting for the teacher. Such
an attitude is crucial in order for students to always take
initiative to learn and seek solutions whenever they face
challenges or difficulties. Parents also stated that a
“positive” attitude should be further developed in
students by, for instance, explaining to them that facing
difficulties is part of life, even when learning, and that
giving up is not a choice and we should always keep on
working to find a solution.

Through fostering a sense of student agency, students
can be supported in becoming self-directed learners. In
addition, the participants’ views also echoed some of
the self-directed learner characteristics noted by
Guglielmino (1977).

4.2 Self-assessment Strategies

The importance of self-assessment for SDL is clear
from the literature (Gibbons, 2002), and the issue of
self-assessment was also raised by the parents.
Teachers mentioned that they and/or parents should
guide students to set new goals and allow them to
formulate realistic action plans to support motivation
and ultimately self-assessment.

The teachers further mentioned that, through self-
assessment, students can: (1) identify their own
learning gaps, hence, know what they should improve;
(2) set learning goals to achieve; (3) revise homework
or assignments; and (4) track their own learning
progress. Furthermore, teachers mentioned different
types of strategies that could be used to easily conduct
self-assessment (see Table 1).

Another teacher said:

“learning doesn 't just happen because we get an
A. We learn when we reflect on why we were or
weren’t successful, and how we can make
changes going forward to reach a different
outcome”.

The teachers further mentioned that different subjects
have various cognitive goals.

Importantly, students at different levels and in different
contexts should be supported to assume different
approaches to learning and assessment. For younger
students, parental support should be more extensive and
should actively create opportunities for self-reflection.
In the case of students with higher levels of self-
monitoring, it might be easier for them to conduct self-
reflection by themselves by means of different
mediums such as diaries or mind maps. For older
students in junior and senior middle schools, self-
reflection might be more related to subject knowledge,
and they can deepen their knowledge through this
reflective practice. In addition, teachers mentioned that
several tools could be used for self-assessment that
parents and students should consider (see Table 2).

5. Discussion

In times of crisis, as in the case of the COVID-19
pandemic, learning might be shifted to be remotely
from home. However, students might lack the needed
skills to be self-directed learners. This can affect the
learning experience and learning outcomes. Therefore,
in this paper, strategies and tools that can be used to
foster self-directedness and assessment in crises were
highlighted. These strategies were suggested by
different stakeholders, namely teachers and parents.

It is clear from the results that, while technology can
facilitate SDL and assessment, teachers and parents still
need to pay attention to the mental state of students,
especially during crises, to keep them motivated and
eager to learn from home. Despite technological
advancements, human-to-human interaction is still
crucial to maintain education from home. The research
findings can help the educational community provide
better learning experiences, especially in times of crisis
during which face-to-face learning may be difficult.
Additionally, to develop SDL, self-monitoring and self-
assessment (see Table 3 for the difference between
these concepts) should be considered.

Additionally, digital citizenship is a set of values that
must be reflected in students’ behavior. Teachers and
parents should help them understand those values, but
students must embrace them and act upon them, even
when they are not being monitored by anyone. When
students take the lead in teaching these values to each
other and support each other in implementing good
digital citizenship practices, they take on an active SDL
role that creates personal ownership and investment in
those values. They become intrinsically motivated
rather than extrinsically motivated, which is more
likely to lead to long-term retention and change when it
comes to ways of learning. Digital citizenship can be
defined as the use of technology that is safe, is
conducted ethically, responsibly and informed
(Sheykhjan, 2017). Under this concept, many different
skills and literacies are relevant and would also have
implications for online assessment. In this regard,
ethical behavior in terms of safety, privacy, security and
conduct are relevant in conjunction with relevant
communicative and information literacy skills.

6. Conclusion

This article explored SDL and assessment within the
crisis context of the COVID-19 pandemic in China.
Importantly, this research found that while technology
can be supportive of SDL and assessment, teachers and
parents have to pay attention to the mental state of
students in order to keep the students motivated and
eager to learn from home.

An important advantage of supporting SDL, is the fact
that students are supported to take the lead and develop
agency in terms of their learning. Furthermore, in this
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Rubrics

Test

Concept map

“Rubrics are a valuable tool
for self-assessment. Because
rubrics not only list the
success criteria but also
provide descriptions of
levels of performance,
students can use them to
monitor and evaluate their
progress during an
assessment task or activity.”
(Assessment for Learning,
n.d.)

Descriptions

A test will help students to
conduct self-evaluation. For
students in lower grades, the
recommended types of
questions include multiple
options and fill-in-the-blank
quizzes, and free-response
questions should be designed
to allow students to upload
photos of their answers.

“A concept map organises
facts, concepts, ideas or
terms in a visual or
diagrammatic way so that
the relationship between the
individual items is made
clearer.” (Assessment for
Learning, n.d.)

Middle school and senior
grade primary school
students

Target user

All

Middle school and senior
grade primary school
students

Learning Multi-situations;

scenario Parents could work with kids
to create the rubric, or it
could be provided by the
teacher

Knowledge mastering
assessment

Sum up the learning in a
period; organize knowledge

Table 1 - Typical self-assessment strategies.

Tools for self-evaluation

Category Name Form Introduction
Test Yuantiku APP Yuantiku provides the examinations over the
http://www.yuantiku.com/ years of nationwide junior and senior middle
schools
Uda APP A question-centered, personalized English
https://cn.udacity.co+m/ learning application
Xuebal00 APP A question bank with search engine
http://www.xuebal00.com/
17zuoye APP 17zuoye provides online assignments and
https://ucenter.17zuoye.com thematic exercises
Liulishuo APP An English learning application combined with
https://www .liulishuo.com/ advanced auto-scoring engine of spoken English
The exercises/papers purchased Paper Exercises/papers provide thematic training
by students themselves products
ALEKS Website An evaluation system for learning process,
https://www.aleks.com/ covering various subjects
Rubrics Learning Contract Document | A plan of learning activities negotiated/designed
jointly by learners and instructors
CSI Graphic Graphic “C” represents Color (student may choose a
color representing the essence of their idea); “S”
represents Symbol (student may choose a
symbol representing the essence of their idea);
“I” represents Image (student may choose an
image representing the essence of their idea)
KWL Form K-W-L — what I already know; what I want to
know; and what I learned
Concept XMind PC App A mind mapping tool
map https://www.xmind.cn/
MindManager PC App A mind mapping tool
https://www.mindmanager.cn/
Inspiration PC App A mind mapping tool suitable for brainstorming
Mubu Website A tool to organize thoughts by outlines and
https://mubu.com/ mind maps
Coggle Website An online collaborative mind mapping tool
https://coggle.it/
ProcessOn Website An online collaborative drawing platform
https://www.processon.com/
Table 2 - Examples of self-assessment tools.
7
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Self-evaluation
Judging how well one has
learned and performed so far.

Self-monitoring In common
What Checking and adjusting one’s | Performance
ongoing performance.

Metacognitive strategy Metacognitive strategy Metacognitive strategy

Why To measure effectiveness
during a task.

To change, adjust, and
improve learning practices in
order to succeed.

To improve time.

Identify strengths and
weaknesses to improve next

When Ongoing during a learning
sequence

In the end of a learning
sequence

Table 3 - Differences between self-monitoring and self-assessment.

evident from this research. It is also relevant to note that
the development of the skills supporting learning
together with self-direction could have application
value in students’ further studies and work life.

Despite the important contribution that this study
provides pertaining to the strategies that should be
applied to foster SDL and assessment, there were
several limitations that should be acknowledged and
further investigated. For instance, this study was purely
qualitative, and no quantitative results were presented.
Also, we did not investigate the impact of applied SDL
strategies on learning outcomes. Future research could
focus on the following: (1) investigating the impact of
the reported SDL strategies on learning motivation and
outcomes; (2) the most appropriate SDL strategies or
tools that could be implemented with different learning
subjects (e.g., Mathematics, English, etc.) and modes
(e.g., synchronous, asynchronous, etc.); and (3)
developing an SDL competency framework where a
systematic review is conducted first to determine the
necessary competencies for SDL — such a framework
may then be validated by experts using the Delphi
method (at least two rounds).
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Abstract

The purposeof this study was to explore the perceptionsof teachersregardingonline teachingwhetherthey are
comfortableandconfidentwhile deliveringonlinecontento studentsiuringthistoughtime of pandemic®nlineteaching
is notnewin India, butmanyteachersareexperiencinghisfirst time dueto emergencyndsudderclosureof institutions
of highereducatiordueto COVID 19. Teachers&ndstudentsll areengagedn onlineteaching/learningndcombatwith

severalchallenges.e. lack of resourcesexpertiseanxiety, etc. This studyis an attemptto determinethe problemsand
issuespertainedo teachersluring online teaching Efforts havebeenalsomadeto find out W H D Fertddptiofiasbout
studentslearningoutcomesThis study exploredadvantages/disadvantageswell as barriersof online instructionsas
perceivedby teachersf variouscollegesaffiliated to Guru NanakDev University (GNDU), Amritsar, Punjab,India.
Thereis the significantimportanceof the type of online teachingexperiences.e. faculty memberswho were having
positiveonline teachingexperiencesignificartly differ from their colleaguesvho experiencedhe negativeor no online
teachingexperiencesResultsobtainedfrom this study indicate thosefaculty memberswho were trained and having
sufficient exposuretowardsthe technologyare more comfortableas well as successfulwhile implementingonline
teachingtherefore,it is strongly recommendedhat sufficient training mustbe providedto the teachingfraternity. Our
31 H BducationPolicy 2020alsosupportthis view andrecognizeheimportanceof onlineblended/digitakducation.

KEYWORDS: Online TeachingCovid-19, Perceptions.earning,ICT, Quantitative Qualitative.

Many studiestook placeto studythe differentfeatures
r'?t%'s_”doi 0rg/10.20368/19788291.135450 of the online teachinglearning environment(Kim &
B ' Bonk, 2006) Online teachingrequirescertainexpertise
CITE AS , _ onbothends(teacheraswell asfor students).
Kaur,J.,& Kumar,P.(2022). 7 H D F Ketteptihrof online . . . .
teachingandits effectson learningoutcomeduring Covid-1: an The impactof this pandemicwas so severethat it has
India basednixed methodstudy. Journalof e-Learningand shakenthe world to its core.In mostof the countries,
Et?o‘sl-v}/e(jcgfro?l%yzl()ss(%/ié% JOL135450 Governments have temporarily closed educational
pS./icol.orgiAs. institutions (Bds & Oijcius, 2020) According to

UNESCO,this closureimpacted91% of the students.
This reportof UNESCOestimatedhatthe coronavirus
adverselyimpactedthe 320 million studentsin India.
Very few studieshave beendone so far to know the
impact of COVID 19 on education(Toquero,2020)
Most of the studiesare related to China and other
countries,there is a lack of studiesin India. Online
teaching supportsthe conceptof any time/anywhere
learning,it providestheflexibility of time andlocation.
Li and Akins (2003) Gagne and Walters (2009)
suggestedn their studesthat thereis a greatneedto
developtoolsfor onlineteachingandsuchtools mustbe

1. Introduction

The Indian educationsystemis basedupon traditional
chalkandtalk methodologyalthoughin the metroand
capitalcities of India thereis the presencef ICT in the
institution of higher educationstill more than 70% of
Indian institutions are using traditional methodsand
pedagogyo teachstudentsln thistime of thepandemic,
institutions of higher educationare struggling with
severalissuesfacedby teaclersaswell asby students.

! correspondinguthor- email: john.smith@unixxxx.edutaddressCarnabyStreet43, 34522,London(UK)
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more effective when compared with face to face
learning.

OnequantitativestudybasediponConstructivisOnline
Learning EnvironmentSurvey (COLLES) studiedthe
obsrved and expectedexperiencesof studentsand
teachersThis study was basedupon quantitativedata
collectedfrom teachersand studentswhich concluded
thatthereis a needfor moreresearchon the quality of
teaching/learningealizedwith onlinesuppot (Taylor &
Maor, 2000) China, the originator of this disease
implementeda policy of SuspendingClasseswithout
StoppingLearning’. This waslaunchedoy the Ministry
of Educationto switchinto large scaleonline teaching.
While studyingthe implications of this policy, it has
beernrecommendethatpreparingeachersvith relevant
skills throughprofessionaldevelopmenis the needof
the hour. Furthermorethey arguedthat thereis a need
for financial, legal, and administrativesupportto the
teachergZhangetal.,2020) This studytargetecawide
researctgapthatmustbefilled by successivstudiesto
know moreabaut the effectivenes®f onlineteaching.

The presentstudyis an attemptto fill the researchgap
which was identified in earlier studiesand the most
importantaspecbf this studyis to analyzethe problem
fromthelndianperspective 6 W Ra6.W RZD1LF) The
past studies G L Ge&yjlaMh the disadvatagesof the
implementatiorof the internetin educationlt hasbeen
arguedthat thereis a needto explore the issuemore
extensivelySg, in thecurrentstudy,anattempthasbeen
madeto identify advantagess well as disadvantages
along with challenges prevailing to online teaching.
Onlineclassearegoingonbutthereis aneedo analyze
the learningoutcomesDo faculty membersare at ease
to usethedifferentonline platforms?

2. Literature review

Thereareveryfew studiego determingheeffediveness
of online learning in Indian perspectives. New
EducationPolicy generatedhe numerousiimensiongo
outdatededucationsystemin India. A comprehensive
setof recommendationis providedfor the promotionof
online educationwhich alsoincludesthe establishment
of anautonomou$ody NationalEducationTechnology
Forum (NETF). Therearenumerouschallengedor the
implementationof NEP 2020, the major ones are
capacity building and infrastructure(Soy, 2021). The
recent outburst of epidemics clealy shows the
importanceof alternativesmodesof quality education
whenevemndwherevertraditionalandin-housemodes
of educationare not possible (Naveen, 2021). New
educatiorpolicy providedstressondigital India andthis
campaignwill be helpful to convertentire nationinto
digitally empoweredsociety as well as a knowledge
economy. Extensive use of technology in higher
educations the missionof NEP 2020.The whole word
is affectedby the COVID 19 and L Waffer effectsare
going to therefor a long time. To implementthe NEP
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2020thereis needof hugeinvestmentor which Indian

government is ready to enhance the budgetary
expenditurefrom 3% to 6% (Kalyani, 2020). It is

essentialto identify scientific methodsto observeand
monitorthe activities of teachers/learneiduring online

teaching(Sahu,2020) Limited researchis availableto

studythe comfortlevel of teacherslearningbehaviour,
and learning outcomes of studentsin the online

environment (Hung & Zhang, 2008) A purely

qualitativestudywasconductedn Canalain 2003with

a samplesize of ten and usedthe Interview methodto

collect data (Conrad, 2004). In this study, teachers
mentionedhatonlineteachings moretime-consuming.
Views of teacher$iavebeencollectedbeforeaswell as
after the online teacting. One of them mentionedthat
3 D O W Kdamyuté&imadehim nervousit's notasbadas
I thought maybe because of userfriendly online

teachingsoftware(in this caseit was Z H E & 7Aydin

(2005)conducted quantitativestudywith asamplesize
of 53 mentorsin Turkey. Descriptivestatistics(means
and standard deviation) were used to analyze the

perceptionsof teachersrelated to online teaching.
Teachersperceivedthat accessto resourcesis very

crucialfor the succes®f onlineteaching.

Similartwo studieswereconductedn the United States
(2009), for the first study qualitative as well as
guantitativedata accessedo know the perceptionsof
teachersabout online instructions.Fish et al. (2009)
studyis considereda basestudy for the currentpaper.
While discussingchallengesto online teachingsome
commonbarriersperceiveddy all faculty membersvere
more time consuming,faculty training and supportas
well as faculty acceptanceowards the paradigm of
online instructions. In the second paper Gagne &
Walters(2009) only qualitativedatawascollectedfor
the Qualitative Meta-synthesisStudy (QMS) design,
generating new interpretive findings from existing
qualitative studies.In this study, the authorsselected
nine studiesto understandthe changingrole of the
teachein thecaseof onlineteachingandmentionedhat
furtherstudiesmaybe doneto determingherobustness
andefficacy of thefindingsor for generalizationsf the
findings.Theinstrumentdesignedn the presenstudyis
basedupononewhichwasusedin thefirst study.

7 H D F Kpertkeptihnswere also studiedby Gonzalez
(2009)with the help of qualitativedata.Severlecturers
were interviewed by the Faculty of Health Sciences.
Teachersvho wereinterviewedin this studycorceived
thatonline teachingis havingsomeuniquefeaturedike
transmitting structuredknowledge, more basedupon
interactionsbetweenstudentsandteachersteachingas
afacilitating understandinggtc. 6 W RR8 B W RZ015)
conducteda quantitative study with a sampleof 143
teacherdrom Serbia.The scaleconsistedf 45 claims
and is intended for determining teachers'attitudes
regarding the implementation of the Internet in
educationThis studydidn'texplorethelimitation of the
use of online teaching.The study is also not able to
explain the comfort level of teacherswhile teaching
online.In the lateststudy(Park& Kim, 2020)collected

© Italian e-LearningAssociation



7 H D F Kétdeptifirof onlineteaching...

Je-LKS, Vol. 18, No. 2 (2022)

datafrom a sophomordevel online businessstatistics
coursebetweenspring 2018 and summer2018, taught
by the sameinstructor.Mentorsin this study assumed
that the intemet addsnew dimensionsin the teaching
processand works as a facilitator. According to this
study,a replicationstudywith differentcommunication
toolsin variouscoursesvould be goodfuture research
to support the generalizability of the findings. Bao
(2020) in her case study also presentedthe same
viewpoint and concluded that there is a need for
adequatsupportfor teactersto improvethebreadthand
depthof theteaching/learningrocess.

Basedon the aboveliteraturereview a comprehensive
instrumentis reviewedfor the currentstudyto collect
data about W H D F lgeéddgfitigns. To support the
viewpointof W H D Fokiadtitativg aswell asqualitative
researchs alsorequiredso datahasbeencollectedto
evaluateboththe aspect.

3. Researchproblem

Online teaching which emergedas saviorof education
during the rise of pandemicbecomesssueof concern
for policy makes also. For the implementation of

futuristic planin any nationit is essentiato know the
expectations/perceptiond first pillar i.e. teachersThis

studyis anattemptto determinehe problemsandissues
pertainedo teachergluringonlineteaching.

4. Methodology

For this study, a sampleof 82 teacherswas selected.
Thesefaculty membershavebeenworking in different
colleges under the flagship of one Government
University. To conductthis studyan online surveytool
wascreatedwith the help of Google forms. This survey
was divided into five partsto collect dataand faculty
memberswere requestedto provide their inputs as
regardstheir perceptionand beliefs relatedto online
teachingThesefive differentaspectsvereasfollow: (i)
Demographicprofile of faculty members(ii) Comfort
level andtraining, (iii) Studentdearningoutcomes(iv)
Delivery of academictasks, and (v) Advantages/
disadvantageaswell asbarriersto onlineteachingThis
surveywascreatedafter an extensiveliteraturereview.
The scaleusedin this paperhasbeendevelopedy Fish
(2009).

Quantitativedatawas analyzedwith the help of non

parametrictests.To comparedifferencesin the mean
ranking of the Likert scale of responsesbetween
university faculties with ther experienceof online
teachingas a previouspositive experience previously
negativeexperienceandno experiencesf teachingthe
computationof the Kruskal Wallis testwasusedat .05
level of significance.
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4. Results

In this study, data was organzed based on the
experience®f teacherconcerningonline teaching As
perTable2, 85.4%(70)of teachersverehavingpositive
experiencesand only 4.8% (4) are having negative
experiencessregardso onlineteachingwherea®.8%
(8) were not havingary experienceof online teaching.
All of theseteacherswere teachingundergraduates
well as postgraduateclassesTo checkthe difference
betweerpositiveexperiencesiegativeexperiencesand
noonlineteachingexperienceandto comparemeansof
thee parametersthe Kruskal Wallis test has been
performed.Accordingto this test, thereare significant
means that rank the difference between the three
differentgroupsof faculties.All theresultsaregivenas
appendicesTable 3 included the meanand Standard
Deviationsof responsegivenby faculty members This
table clearly explains the experiencesof faculty
membersasregardto online teaching.Thosewho were
having positive experiencesre having highervalue of
mean4.1(.78),4.1(.94),3.9(.90),3.9(1.00)and3.4(.94)
asregardto, comfortableimplementationgonsiderself
qualified, sufficienttraining, desireto teachonline and
future plan to teach online with a low slandered
deviation. At the sametime those who were having
negative experienes comparatively have low mean
valueandhigh SD for 5 variables.

As regardto Studentd_earningOutcomesagainthose
who werehavingpositiveexperiencegareshowinghigh
value of meanas compareto thosewho were having
negativeexperiencer having no experiencesThese
values are 3.4(1.26), 2.4 (2.0), 3.2(1.05), 3.4(.94),
3.0(1.75, 3.3 (.93) for advocatefor online teaching,
equivalentto traditional, beneficial to most students,
complementdultlearning,moststudentspreferonline
andenhancestudentservicesespectivelyAs compare
to this, faculty with negativeexperienceshowsa lower
value of mean3.0(.816),2.0(1.15),2.0(.81),2.5(1.2),
1.7(.5),2.2(.95)for six variables.

Thethird criteriawasdelivery of academidask,datain
the Tablke 3 clearly showsthat positiveexperiencesead
to highvalueof meanwhereasegativeexperiencetead
to low valueof meanfor thefive variablesThesevalues
are 3.7(.99), 3.5(.87), 3.3(1.21), 3.08(1.15) and
3.47(1.09) for faculties who were having positive
experiencesor

lecture casestudiesgroupdiscussiongroupstudiesand
researchln caseof teacherdiavingnegativeexperience
values are 2.2 (.95), 2.5(.57) 2.2(.50), 2.2(.95) and
3.5(1.29).Thesevaluesarequitelow for meanandhigh
for SD.
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&URQE&phK TV No. of items
.936 16
Table 1 - Reliability Statistics.
Frequency| Per | Cumulative
cent Percent
Negativeonline 4 4.9 4.9
teachingexperience
No onlineteaching 8 9.8 14.6
experience
Positiveonline 70 85.4 100.0
teachingexperience
Total 82 100.0

Table 2 - Distributionof dataaccordingo thetype
of perceptionsDescriptivestatisticswere usedto
furtheranalyzethe datain termsof mean,SD.

5.1 QualitativeDataAnalysis

5.1.1Thecomfortleveland Implantation

Participantsvereaskedto ratetheir perceptiongelated
toonlineteachingonaLikert scaleof 1to 5. Forthefirst

parti.e. comfortlevel andtraining, they were askedto

answer these five statements Comfortable
Implementing, Consider Sdf Qualified, Sufficient
Training, and Desireto TeachSomeOnline aswell as
FuturePlansto TeachOnline. Thosewho were having
4(4.8%) negativeonline teachingand thosewho were
having 8(9.8%)no online teachingout of theseonly 2

teachersagreed that it was difficult for them to

implementonline teaching.Thosewho were having 70
(85.4%)positiveonlineteachingexperiencegutof these
only two-faced problemswhile implementingonline
teaching,56 agreedthat they were quite comfortable
while implementing online teaching. This perceived
conceptionof comfortlevel may be enhancedn the no
online teachinggroup due to the reasonthat 25% of

participantswithin thegroupconsideithemselvesisself
qualified even in case of negative online teaching
experience25% agreedhatthey wereself qualified. In

the caseof positive online teachingexperiences40%
(28) out of 70 considerthemselvesas self qualified.
Among the faculty memberswho were perceived
negative and no online teaching experience, only

1(25%), 1(12.5%)respectivelywere havingformal and
informal training, whereaghose

who were having positive online teachingexperiences
51(72.8%)agreedhattheywerehavingtrainingin one
or anotherform. Thosewho were having negativeand
no online teaching experiencesonly 4 (33%) were
havinganydesireto teachanonlinecourse At thesame
time, those who have positive online teaching
experiences48(68.5) were having a desire to teach
online programs. Those memberswho were having
positive experiences48(68.5%)cameforward with the

plan to teach online whereasnegative or no online
teaching experience squeezedthis ratio 25% only.
Responsesof faculty regarding comfort level and
training of faculty while implementingonline teaching
hasbeengivenin Table4.

5.1.2 6 W X Gli¢@Wwiyafhd Outcome

To accesperceptionsegardingheoutcomeof teaching
asregardto studentsfaculty membershavebeenasked
to rank six statementsThesestatementsvere Advocate
for OnlineTeaching, Equivalent to Traditional,
Beneficial to Most Students, Complements Adult
Learning,Most StudentsPreferOnline, and Enhances
StudentService.

Surprisingly when they were asked about the
comparisonof online andtraditional teaching,most of
themprefertraditionalteachinganddeclaredhatonline
teachings notequivalento traditionalteaching Faculty
memberswith no online teachingand negativeonline
teachingexperiencespnly 1(8.3%)agreedhatbothare
equal.Thosewhowerehavingpositiveexperiencesnly
12(17%)agreeduponthe equalityof both. This maybe
dueto poor resourceandinstitutional supportbecause
while answeringopenrendedquestionsmost of them
mentionedaboutlack of resourcesndtechnicalissues.
Not evena singlefaculty memberwith negativeand no
online teachingexperiencesagreedthat studentsprefer
online teachingas comparedto classroomteaching
where.Thosewho were having negativeandno online
teachingexperiencesnly 4(33%)respondedavorably;
whereas36(51%) advocateonline teachng. as those
with positive believes 23(32.8%) said that students
prefer online teaching. In the first subgroup, only
1(8.3%) said that online teachingenhancedstudents'
serviceswhile 32(45.7%)in the subgroupwith positive
perceptions agreed that online teaching enhanced

V W X GsEIrgodsYHerelevantdatarelateddo 6 WX GH QW V

learningandOutcomehasbeenmentionedn Table5.

5.1.3Deliveryof Academidask

Most of the Facultymemberswverein favour of online
teachingwhile discussinghesuccessf lectureandcase
study method. Those who were having positive
experiencesonsideredhe lecture methodas the best
one. Out of these43(61.4%) consideredthe lecture
method most effective while teachingonline. In this
group 36(51%) considereda casestudy an effective
method.The samefaculty membersverenotin favour
of group activities while teaching online. Teachers
having no teaching/negativexperiencesonly 3(25%)
considerlecture and casestudy methodsare effective
while teachingonline.

For resarch purposes,42(60%) agreedthat online
teachingis effective. The detaileddatarelatedto the
perceptions of teachers regarding the delivery of
Academictaskshavebeengivenin Table6.
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ltems Faculty with Faculty with Faculty with No
Positive Experiences NegativeExperiences Experiences
M (SD) M (SD) M (SD)
The comfort leveland Training
Comfortableimplementing 4.1(.78) 2.5(1.29) 3.2(1.38)
ConsiderSelf Qualified 4.1(.84) 3.2(1.25) 3.5(1.06)
Sufficient Training 3.9(.90) 3.0(1.63) 2.6(1.18)
Desireto TeachSomeOnline 3.9(1.00) 3.25(.50) 3.2(1.38)
FuturePlansto TeachOnline 3.9(.94) 2.7(.50) 2.6(1.4)
6 W X Glea@gfoutcomes
Advocatefor Online Teaching 3.4(.126) 3.0(.816) 2.6(.56)
Equivalentto Traditional 2.4(2.0) 2.0(1.15) 2.1(1.45)
Beneficialto Most Students 3.2(1.05) 2.0(.81) 2.0(1.06)
Complement@\dult Learning 3.4(.94) 2.5(1.2) 2.37(1.06)
Most StudentreferOnline 3.0(1.75) 1.7(.5) 1.8(.83)
Enhances$tudentService 3.3(.93) 2.2(.95) 1.8(1.12)
Delivery of AcademicTasks
Lecture 3.7(.99) 2.2(.95) 2.8(1.35)
CaseStudies 3.5(.87) 2.5(.57) 2.6(1.06)
GroupDiscussion 3.3(1.21) 2.2(.50) 2.3(1.5)
GroupActivities 3.08(1.15) 2.2(.95) 2.5(1.3)
Research 3.47(1.09) 3.5(1.29) 2.2(1.38)

Table 3 - Descriptivestatistics.

5.2 QualitativeDataAnalysis

For the sake of open discussion,some openended
guestionsvereincludedin thesurveyinstrumentwhich
wasrelatedio advantagegjisadvantagesndbarriersto
onlineteaching.

Therearecertainlimitations of the quantitativeanalysis,
which are beyond the control of researcher(Simon,
2011).To overcomesuchissues

a mixed approachhas beenused. Under this content
aralysisis performedwith thehelpof two techniques.e.
with the help of themes(manualmethod)andwith the
help of the secondechniqueusedfor the sameis Word
FrequencyAnalysis.

5.2.1ContentAnalysis:Themes
(Advantage®f onlineteaching)

Manual content analysis was performed as the
examinationmechanismFor this analysisadvantages,
listed by teachersare considereda unit of analysis.In
this process,the following main themesemergeas
advantagesf onlineteaching{a) Flexibility of timeand
location. (b) Safe and convenientduring this time of
Covid-19. (c) Helpful to keepthe social distance.The
majority of teachersagreedhatonline teachingis quite
flexible asregardgo time andplace Anytime,anywhere
learningis possibledue to online teaching.Teachers

thebarriersof time anddistanceregardlessf place,you
cangetto learnwhereveryou are”. When they wrote
aboutthe advantagesnajorconcernin their mind is the
safetyof studentsduring this time of pandemicandthe
said, Easyandsafe’, it keepsyousafeandsavedime”
Providea saferenvironmentcut commutingcost,can
beconductedrom anyplaceof your F R P | Riewithe
faculty membersvery beautifully expressviews while
describingthe advantagef it.

3t is the needof the hourto fill in the void createddue
to Covid-19. This hashighlightedthe positive side of

technologyto all who were againstit. Since social
distancingis the foremostconcernto be sak from the

corona.Onlineteachingcameasaboonfor bothteacher
andtaught.Moreover theteacherdaveplayedacrucial
role in creatinga positive mindsetfor all (studentsand
their parents) They havemadeit evidentto all thatwe

the teachersare alwaystherefor our studentsfo make
them sail smoothly through every storm in life be it

directly (asin thepresensituation)or indirectly lateron

in theirlife (by makingthemconfidentandstrong).

5.2.2Disadvantagesf Online Teaching

Facultymembersverealsoaskedo write disadvantages
of online teachingmajorconswhich wereemergechre
(a) networkproblem,(b) lack of faceto faceinteraction
(c) difficult to teach practical subjects. Teachers
expresseddisadvantagess Network problemis the

citedthat 3 6 W X G&heashffom D Q\Z K HFI&IRY H U \Wiggestissue.Secondthing is that studentshave less
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Comfortable Implementation StronglyDisagree | Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline Teachingexperience 1 1 1 1 0 4
25.0% 25.0% | 25.0% | 25.0% 0.0% 100.0%
No Online Teachingexperience 1 1 3 1 2 8
12.5% 12.5% | 37.5% | 12.5% 25.5% 100.0%
PositiveOnline Teachingexperience 0 2 12 33 23 70
0.0% 2.9% 17.9% | 47.1% 32.8% 100.0%
Total 2 4 16 35 25 82
2.4% 4.9% 19.5% | 42.7% 30.4% 100.0%
Consider Self Qualified StronglyDisagree | Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline Teachingexperience 0 1 2 0 1 4
0.0% 25.0% | 50.0% | 0,0% 25.0% 100.0%
No Online Teachingexperience 0 1 4 1 2 8
0.0% 12.5% | 50.0% | 12.5% 25.0% 100.0%
PositiveOnline Teachingexperience 0 3 11 28 28 70
0.0% 4.3% 15.7% | 40.0% 40.0% 100.0%
Total 0 5 17 25 31 82
0.0% 6.1% 20.7% | 35.4% 37.8% 100.0%
Sufficient Training StronglyDisagree | Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline TeachingExperience 1 0 2 0 1 4
25.0% 0.0% 50.0% | 0.0% 25.0% 100.0%
No Online Teachingexperience 1 3 3 0 1 8
12.5% 37.5% | 37.5% | 0.0% 12.5% 100.0%
PositiveOnline Teachingexperience 1 4 14 33 18 70
1.4% 5.7% 20.0% | 47.1% 25.7% 100.0%
Total 3 7 19 33 20 82
3.7% 8.5% 23.2% | 40.2% 24.3% 100.0%
Desireto TeachSomeOnline StronglyDisagree | Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline TeachingExperience 0 0 3 1 0 4
0.0% 0.0% 75.0% | 25.0% 0.0% 100.0%
No Online Teachingexperience 1 1 3 1 2 8
12.5% 12.5% | 37.5% | 12.5% 25.0% 100.0%
PositiveOnline Teachingexperience 0 8 14 24 24 70
0.0% 11.4% | 20.0% | 34.3% 34.3% 100.0%
Total 1 9 20 26 26 82
1.2% 11.0% | 24.4% | 31.7% 31.7% 100.0%
Future Planto TeachOnline StronglyDisagree | Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline Teachingexperience 0 1 3 0 0 4
0.0% 25.0% | 75.0% | 0.0% 0.0% 100.0%
No Online Teachingexperience 2 2 2 1 1 8
25.0% 25.0% | 25.0% | 12.5% 12.5% 100.0%
PositiveOnline Teachingexperience 0 6 16 26 22 70
0.0% 8.6% 22.9% | 37.1% 31.4% 100.0%
Total 2 9 21 27 23 82.0%
2.4% 11.0% | 25.6% | 32.9% 28.0% 100.0%

Table 4 - Comfortablelmplementatiorandtraining.
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Advocatefor Online Teaching StronglyDisagree| Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline Teachingexperience 0 1 2 1 0 4
0.0% 25.0% | 50.0% | 25.0% 0.0% 100.0%
No Online TeachingExperience 3 1 1 2 1 8
37.5% 12.5% | 12.5% | 25.0% 12.5% 100.0%
PositiveOnline Teachingexperience 3 9 22 24 12 70
4.3% 12.9% | 31.4% | 34.3% 17.1% 100.0%
Total 6 11 25 27 13 82
7.3% 13.4% | 30.5% | 32.9% 15.9% 100.0%
Equivalent to Traditional Teaching | StronglyDisagree| Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline Teachingexperience 2 0 2 0 0 4
50.0% 0.0% 50.0% | 0.0% 0.0% 100.0%
No Online Teachingexperience 4 1 2 0 1 8
50.0% 12.5% | 25.0% | 0.0% 12.5% 100.0%
PositiveOnline Teachingexperience 19 17 22 9 3 70
27.1% 24.3% | 31.4% | 12.9% 4.3% 100.0%
Total 25 18 26 9 4 82
30.5% 22.0% | 31.7% | 11.0% 4.9% 100.0%
Beneficialto Most Students StronglyDisagree| Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline Teachingexperience, 1 2 1 0 0 4
25.0% 50.0% | 25.0% | 0.0% 0.0% 100.0%
No Online TeachingExperience 3 3 1 1 0 8
37.5% 37.5% | 12.5% | 12.5% 0.0% 100.0%
PositiveOnline Teachingexperience 5 10 25 23 U 70
7.1% 14.3% | 35.7% | 32.9% 10.0% 100.0%
Total 9 15 27 24 7 82
11.0% 18.3% | 32.9% | 29.3% 8.5% 100.0%
ComplementAdult Learning StronglyDisagree| Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline TeachingExperience 1 1 1 1 0 4
25.0% 25.0% | 25.0% | 25.0% 0.0% 100.0%
No Online Teachingexperience 2 2 3 1 0 8
25.0% 25.0% | 37.5% | 12.5% 0.0% 100.0%
PositiveOnline TeachingExperience 4 3 26 30 7 70
5.7% 4.3% 37.1% | 42.9% 8.5% 100.0%
Total 7 6 30 32 7 82
8.5% 4.3% 42.9% | 39.0% 8.5% 100.0%
Most StudentsPrefer Online StronglyDisagree| Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline TeachingExperience 1 3 0 0 0 4
25.0% 75.0% 0.0% | 0.0% 0.0%
100.0%
No Online Teachingexperience 3 3 2 0 0 8
37.5% 37.5% | 25.0% | 0.0% 0.0%
100.0%
PositiveOnline Teachingexperience 5 16 26 19 4 70
7.1% 22.9% | 37.1% | 23.2% 5.7% 100.0%
Total 9 22 28 19 5 82
11.0% 26.8% | 34.1% | 23.2% 4.9% 100.0%
EnhancesStudentsServices StronglyDisagree| Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline Teachingexperience 1 1 2 0 0 4
25.0% 25.0% | 50.0% | 0.0% 0.0% 100.0%
No Online Teachingexperience 4 2 1 1 0 8
50.0% 25.0% | 12.5% | 12.5% 0.0% 100.0%
PositiveOnline TeachingExperience 1 12 25 25 7 70
1.4% 17.1% | 35.7% | 35.7% 11.36% 100.0%
Total 6 15 28 26 7 82
7.3% 18.3% | 34.1% | 31.7% 8.5% 100.0%

Table5 +6 W X Glelagnivgdfdoutcome.
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Lecture StronglyDisagree | Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline Teachingexperience 1 2 2 0 0 4
25.0% 50.0% | 50.0% | 0.0% 0.0% 100.0%
No Online Teachingexperience 1 3 1 2 1 8
12.5% 37.5% | 12.5% | 25.0% 12.5% 100.0%
PositiveOnline Teachingexperience 0 8 19 23 20 70
0.0% 11.4% | 27.1% | 32.9% 28.5% 100.0%
Total 2 12 22 25 21 82
2.4% 14.6% | 26.8% | 30.5% 25.6% 100.0%
CaseStudies StronglyDisagree| Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline Teachingexperience 0 2 2 0 0 4
0.0% 50.0% | 50.0% | 0.0% 0.0% 100.0%
No Online Teachingexperience 1 3 2 2 0 8
12.5% 37.5% | 25.0% | 25.0% 0.0% 100.0%
PositiveOnline Teachingexperience 0 8 26 26 10 70
0.0% 11.4% | 37.1% | 37.1% 14.2% 100.0%
Total 1 13 30 28 10 82
1.2% 15.9% | 36.6% | 34.1% 12.1% 100.0%
Group Discussion StronglyDisagree| Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline TeachingExperience 0 3 1 0 0 4
0.0% 75.0% | 25.0% | 0.0% 0.0% 100.0%
No Online Teachingexperience 3 2 1 1 1 8
37.5% 25.0% | 12.5% | 12.5% 12.5% 100.0%
PositiveOnline TeachingExperience 6 12 16 23 13 70
8.6% 17.1% | 22.9% | 32.9% 18.5% 100.0%
Total 0 3 1 0 0 4
0.0% 75.0% | 25.0% | 0.0% 0.0% 100.0%
Group Activities StronglyDisagree| Disagree| Neutral | Agree | StronglyAgree| Total
NegativeOnline Teachingexperience 1 1 2 0 0 4
25.0% 25.0% | 50.0% | 0.0% 0.0% 100.0%
No Online Teachingexperience 2 2 3 0 1 8
25.0% 25.0% | 37.5% | 0.0% 12.5% 100.0%
PositiveOnline TeachingExperience 8 11 26 17 8 70
11.4% 15.7% | 37.15 | 24.3% 11.4% 100.0%
Total 11 14 31 17 9 82
13.4% 17.1% | 37.8% | 20.7% 6.5% 100.0%
Research StronglyDisagree | Disagree| Neutral | Agree | StronglyAgree | Total
NegativeOnline Teachingexperience 0 1 1 1 1 4
0.0% 25.0% | 25.0% | 25.0% 25.0% 100.0%
No Online Teachingexperience 3 2 2 0 1 8
37.5% 25.0% | 25.0% | 0.0% 12,5% 100.0%
PositiveOnline Teachingexperience 3 12 16 27 12 70
4.3% 17.1% | 22,9% | 38.6% 17.15 100.0%
Total 6 15 19 28 14 82
7.3% 18.3% | 23.2% | 34.1% 17.0% 100.0%

Table 6 - Delivery of Academictask
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interestin online classesas comparedto offline. The
physical interaction betweena teacherand studentis
getting reducedwhich will resultin a fall in discipline

removedbecause¢hesewordsaretreatedasstopwords.
Thesewords are teaching,online, studentsand time.
Word convenientused9 times, flexible 8 times,need6

and honestylevels from student VLG H%' D V L F D GiMas better, and access 5 times, COVID, and

technical&network S U R E OH B WNnteractionand
lack of focusof VW X G Hhi@riétiohwith studentsis
limited, canmisson reactionf studentavhile teaching
so ZR X O =@Hatb know whetherthey understand
thetopicor Q R Wufther theyalsotalk aboutthehealth
issuesof online teaching,discipline, and honesty of
studentswhile attendingonlineclasses.

5.2.3Barriers to onlineteaching Word Cloud

While mentioningbarriersto online teaching,faculty
membersstrongly discussedthe following points (a)
lack of infrastructure (b) dependencentechnology (c)
Poorconnectivityandscreertiming etc.

While writing aboutsomecommonbarriersthey wrote,

3 ack of techno experience,lack of full accessto
advancedechnologylack of sufficientresourcesn the

technology 4 times. Word cloud gives a pictorial
representatiorof the different words used and also
helpful to identify prominently used words. Words
whichareusedmorefrequentlywill beshowedasbigger
in sizeascomparedo thosewordswhich wereusedas
a smallernumberof times. The most frequently used
wordsin advantagesare:convenientflexible, COVID,
need(which mayrepresenthe needof thehour).Figure
1 representshe word cloud of the advantagesf online
teachingasstatedby teachingfraternity.

The sameprocesswas adoptedto checkthe WFA of
disadvantageand barriersto online teaching.Figure 2
representtheword cloud of thedisadvantagesf online
teaching. This was also framed after removing stop
wordswhich werethe sameasin caseof advantagesf
online teaching, most frequently used words in
disadvantageswvere: network, health issue, lack of

institutionsfor the implementationof online O H D U Q L Qsbcial/faceto faceinteractionsgtc.

The majority of theteacheravho were havingnegative
online teachingexperiencesaid that *echnology;poor

networkandlack of expertisearethe major hindrances
in the implementationof online teaching.One teacher
from the languagedepartmentmentionedhat, L.ack of

techno experience,lack of full accessto advanced
technology, lack of sufficient resourcesin the

institutionsfor theimplementatiorof onlinelearning’.

5.24 WordFrequencyAnalysis(WFA)

A textualanalysisof wordshasbeenperformedwith the
help of the online portal www.wordart.com. WFA
provides the number of times a word is usedin the
V D P S Oridtf¢tureddata. This has been done to
supportmanualthematicanalysis.The output of WFA
wasalsorepresenteith theform of acloud.Somewords
which are obvious in the list of advantages/
disadvantagess well asto depict barriershave been

Covld

Fleple

JAreases

Conveniert

7\/6 ; d /”(((()55
PBetter”

Figure 1 - Advantageof Online
Teaching.
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Figure 2 - Disadvantagesef
Online Teaching.
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In caseof barriersto onlineteachingFigure 3 represents
the word cloud of the same Wordsthatwereusedmost
frequentlywere Internetand network (17 times), issue
and connection(13 times), lack, and technologywas
usedas12and8 timesrespectively.

6. Discussion

In any form of teachingeither face to face or online,

faculty will remainthe mostimportantpillar. For the

succes®f anypracticein theteaching/learningrocess,
the involvementof faculty is the mostimportantaspect
(M. Hung, 2015) Training of the faculty was not

possibledue to the suddenclosue of collegesdue to

Covid-19still whowerehavingpositiveonlineteaching
experiencess1(72.8%)agreedthat they were having
trainingin oneor anotherform.

Poor
Problem
connection

Internet:
Network

DURING

EARN

]

Figure 3 - Barriersto Online
Teaching.
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Among the faculty memberswho were perceivedas
negative and no online teaching experience, only
1(25%),1(12.5%)respectivelywere havingformal and
informal training. This depicts the importance of
training.

Learning is a continuousor neverending processas
teacherswho were having negative online teaching
experience®25% of them considerthemelves as self
qualified. This resultshowedthat facultiesarelearning
with informal methods.

Typeof theteachingexperiencépositive,negative)s a
majordecidingfactoreitherfacultyliked onlineteaching
or notasthosewho werehavingnegativeard no online
teachingexperiencesnly 4 (33%)respondediavorably,
whereas36 (51%) advocatethe online teaching At the
sametime eithertheywill teachonlinein nearfuturealso
dependaupontheir teachingexperiencedecausdhose
members who were having positive experiences
48(68.5%)cameforward with the plan to teachonline
whereasnegative or no online teaching experience
squeezedhis ratio (25%)only.

The majority of the teachersagreedthat thereis no
alternativeto classroomteaching,teacherswho were
having positive online teachingexperiencespnly 12
(17%)agreedhatboth(onlineaswell astraditional)are
equal.Facultymembersalsoagreedthatin the time of
crisis like Covid-19, online teachingactsasa blessing
and there is a need to develop more and more
infrastructurdor theimplementatiorof onlineteaching.

Online teachingsupportdelivery of academidask but
the succesf delivery dependauponthe natureof the
task,as L Vé§syto deliverthe lectureanddiscusscase
studiesin caseof onlineteachingwhereast is difficult
to performgroupactivates.

7. Limitation of the study

The presenstudyalsosufferedfrom certainlimitations,
such as size of sample,limited numberof variables,
scopeof the studyetc. Thereis a sce of future studies
for the otherdevelopingand underdevelopedountries
wheremeansandresourcesrescare.Thereis scopeto
study the other dimensionsof the higher education.
There is also a need to test the questionnaire
psychometricallyfor validity andsensitivity.

8. Conclusion

This studywasperformedo examinethe perception®f
faculty regarding online teaching. For many of the
teachers,L Vi fiegwvexperienceAs Indiais adeveloping
country and mostof the educationalnstitutionsare in
transitionface, it's not only the institutesratherfaculty
memberswere also in dilemma as regardsto online
teaching Althoughmanyof themagreedhatonlineand
traditionalmodesof teachingarenot equalstill thereis
a split betweerteachersthis split is visible asregardto

20

positiveonline teachingexperiencesndnegativeor no

online teaching experiences Respondentavho were
successfulin the implementationof online teaching
highly advocateét andconsiderit moreflexible, needof

the hour,and highly advocateonline teaching.Training

and learning by doing are also important for the

successfuimplementatiorof onlineteaching Thereis a
needto train the faculty asthosewho weretrainedwere
morecomfortablewhile implementingonlineteacling.

In acountrylike India, thereis alackof infrastructureas
most of the faculty members complaints about
infrastructure ,network problem, lack of recourseson
both ends(for teachersaaswell asstudentsResultsalso
revealedthat 100%rely on online teachingis not safe
andpossibledueto lack of recoursedutit mayactsasa
supplemenalongwith traditionalclassroonteaching.

Thereis needof hugeinvestmenin highereducatiorfor
thesucces®f online/blendedeaching/learningrocess.
Implementationof New EducationPolicy 2020is ray of
hopein thisregard.
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Abstract

The mass use of thisternet, networks and digital devices has intensified the training processes in digital literacy; however,
the risks related to the safety of users have also increased. The objective of this article is to analyze the sciectiific prod
related to dig#l security literacy, as well as to identify consolidated and emerging lines of research. To achieve this, a
systematic literature review was carried out during the 201D period, taking as sources of information the Scopus and

Web of Scienceatabased/Ve used the systematic literature review method which has been adjusted for its application in
the area of social sciences. The results indicate that most of the scientific texts have been produced in English, and that
the treatment of the subject has maeveloped from perspectives related to criteria for the protection of personal data.
Therefore, it is concluded that there is a need to develop a more solid body of scientific work that considers aspects such
as safety in social networks, skills for dadisecurity and digital intelligence.

KEYWORDS: Digital literacy, Security, SystematigteratureReview, Technology.

Dol personabndprofessional identity security in cyberspace

hitps://doi.org/10.20368/19788291 135440 (Ibarra Rius et al., 2018).

CITE AS s

Rocha Estraal, F.J.GeorgeReyes C.E., &GlassermaMorales 1.1 The concept of digital literacy

L.D. (2022).Security as an emerging dimension of Digital Lite The conceptual development of digital literacy

for education: aystematic literature reviewoumal of eLearning originates with the proposal of Gilster (1997)’ who

and Knowledge Societ¥8(2), pp.22-33. .. .

https://doi.org/10.20368/1978829/ 135440 stated that a digitally literate person was who had
sufficient skills to understand and use information from

different digital sources, as well as to solve problems

related to access and selection of infation This
1. Introduction concept has evolved due to the demands of the

interconnected worldyhereit is not enough to have the
The mass use of technologies in society has had a greatknowledge for reading, writing and understanding
influence determining thenodificationsin the way of messages, but in which it is also necessary to learn new
accessing and sharing information, and the digital cognitive mechanisms, and to s&arfilter, categorize
literacy as a set of skills to interpret information and and use pertinemformation(GZrtrudix et al., 2016), as
generate knowledge has accompaniedséhehanges well as to establish effective communication using
(Cabero & Fernindez, 2018). However, overcrowding various technological means (Bhatt & Mackenzie,
has also increased dependence on technology to carry2019), and even develop computational logical thinking
out socialization processes such as establishing (GutiZrrez et al.,@16).
synchronous/asynchronous communication, exchanging It has also been argued that it is a set of skills to know
data of various types, which has made siséicomputer how to communicate and obtain information through
networks vulnerable to suffering threats that violate their electronic tools (Shafirova, 2018), which has a close
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Informational Communicative Critical

Figure 1 - Dimensions of digital literacy.

relationship with the ability to useigital media to guarantee students own security to prevent practices
evaluate the quality of information (Shin, 2015), and that such as identity theft and unauthodzeaccess to

is expressed as the knowledge and skills shown by personal data. In this sense, Sonck et al. (2011) affirmed
individuals in digital environments effectively (Harati et  that if the digital literacy processes include components
al., 2018). Therefore, digital literacy is a complex skill related to the prevention of risk behavi@ssociated
that encompaes a diversity of awareness related to the with theuse of digital tools, users will have the ability to
knowledge of digital ecosystems, the critical use of better cop with the dangers present in a computerized
technological devices, and the analysis of the society.

information that can be obtained and produced through

them (Terreni et al., 2019). 1.2 An emerging dimension: Digital security

The issue has also provoked multiple Although the access and use of digital technologies in
reconceptualizations and research interests in recent education offers disruptive opportunities to achieve
years (Leaning, 2019), some of which aimed at petter learning and socialize knowledge, it isoal
developing proposals to identify the dimensions that associated with risks and the development of potentially
composedigital literacy. In this sense, Nichols and dangerous attitudes (Rodr'guez de Dios & lgartua,
Stornaiuolo 2019) mention computing, informational  2015).1t is not enough to handle computer devices and
and media as main dimensions, while other authors programs properly, but the ability to guarantee $ne
include critical/cognitive  skills, informational and  own security when using them is also required
communicative as their main components (Area (Tomczyk, 2019). For this reason, an emerging

Moreira, 2015; Demoiny & FerrarasStone, 2018; dimension of digital literacy is related to the prevention
Holladay, 2018; MorenoRodrguez et al, 2018;  of these risks and the ability to respond correctly to
Rodr'guez de Dios & Igartua, 2016) (see Figure 1). critical situations in the inappropriate hanglirof

In the academic field, digital literacy has gained security(Rodr'guez de Dios & Igartua, 2016; Kopecky
relevance due to the increasingly intense incorporation & Szotkowski, 2017).

of technologies in daily teaching and learning practices, Digital security is the discipline that allows the
which require e use of interactive tools based on the protection of information, through the treatment of
Internet, mobile devices, administration platforms of threats that put at risk the data that is processed, stored
knowledge, and other digital resources (Tomczyk, and transport on the Internet, it is oriented both to
2019). Faced with this situation, educational institutions  jnformation systems and to users (Ghafir et al, 2018).
have invested considerable budget to increase the Therefore, knowledge about how to deal with online
technological infrastructure to promote activities related  dangers has become one of the key literacies, to ensure
to management, research and teaching. _ that people use the Internet in a safe way it besome
In addition to the above, in recent years emphasis has increasingly important to acquire the ability to recognize
been placed on aspects related to the safety of subjectsand deal with the dangers that appear in virtual spaces
who interact in educational settings with techigiés (Kopecky & Szotkowski, 2017).

and digital environments. Digital literacy not only |n the educational fieldwell-founded fears have been
implies using agile computer programs and information  expressed about the security conflicts that may éxist
from digital networks, but also having the ability to  digital networks accessed by students (Pulak &
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WieczorekTomaszewska, 2015), such as Q3-What kinds of scientific products have been
cyberbullying, the invasion of privacy due to the published, and how is their accessibility to readers?
unethical use of personal data (Ibarra Rius et al., 2018; Q4 - What are the documents with the greatest

Shin, 2015), weaknesses in the construction of digital international impact according to the number of

idenity (Moreno Rodr'guez et al., 2018). Moreover, the citations?

emerging cyberwellness culture involves understanding Q5- What lines of research have been developed

the risks of harmful online behaviors, such as knowing around digital literacy and security?

how to protect oneself and others from actions that can Q6 - What are the lines of research that have set trends?

put the welfare of Internet users atkri®©numo et al.,
2017).

For this reason, it is necessary to expand the study
dimensions of digital literacy to know and establish
training strategies that allow people to have sufficient
skills to identify latent threats in digital interaction
scenarios. i this study, the concepts of literacy and
digital security were analyzed to establish parameters to
perform a systematic literature review that would allow
us to investigate the characteristics of scientific
production on the subject, and with this to wnthe
contemporary and emerging research trends.

2. Materials and Methods

To inquire about the relationship between digital literacy
and security in digital environments, a systematic
literature review was carried out with the purpose of
knowing thecharacteristics of scientific production on
the subject during the period 202020, and thus
identify research trends, as well as emerging exploration
areas (Garc#®e-alvo, 2017a; Stnchd&kena & Mart-
Parre—o0, 2017). The review considered the methodology
designed by Petersen et al. (2008), which has been
applied as a bibliometridescriptive study by various
authors in the area of social sciendgar{tce Gonzlez et
al., 2019 L—peMeneses et al., 2015; Ram’rez Montoya
& Garc’aPe-alvo, 2018). Figure 2uktrates the phases
through which the study was developed

2.1 Definition of research questions

Q7 - What ae the lines of research that can be
considered as emerging?

2.2 Location of scientific production

The second phase consisted of searching the scientific
production in the Scopus and Web of Scie(@&®S)
databases, since they are the main sources of peer
reviewed academic information (Delgado & Repiso,
2013). The terms used were digital literacy as the main
search element and digital safety or digital security as
contextual elements. To delimit the séarthe first filter

was applied, and the results were located in the
disciplinary area of the social sciences (social sciences
in Scopus; education scientific disciplines & social
sciences interdisciplinarin WoS). Table 1 shows the
general search string for Scopus and WoS.

2.3 Depuration of scientific production

Having defined the searching criteria, the first results
were refined.Initially, 28 documents that appeared in
both databases were excludétie rejeded documents
were the following: articles in the preprint publication
stage, without the auth name, with a corporate
author, without an abstract available, and with misprints.
Finally, a detailed reading of the summaries of the
documents was made tlinginate false positives; that is,
documents that did not address the subject of study of
this research. Table 2 shows the progression to debug the
documents.

2.4 Elaboration of the database for the SLR

In the first phase, the questions that guided the research Once the debugging was done, the next phassved

were definedsincethe intention of this paper was to
know the scientific production related tdeliacy and
digital security in education. The following questions
were proposed:

Q1- How many scientific articles related to digital
literacy and security have been published between 2010
and 20207

Q2- How is research on digital literacy and security
produced geographically and in what languages?

" . _Defini
-Selecting topic efining
ini databases
-Defining research !
i -Setting search
questions 18 S
criteria

Figure 2 - Phases to perform the systematic review.
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analyzing 106 documents. To do this, a database was
developed in Microsoft Excel software considering the
following fields: 1) author, 2) title of the publication, 3)
abstract, 4) keywords, 5) year, 6) source data (name of
the journal/book, volumeyear, article number, pages,
DO, references, publisher), 7) country, 8), language, 9)
type of document, and 10) access. Finally, each
document was assigned a sequential numerical
identifier.

-Narrowing the

results -Analyzing the

database

-Buildingdatabase
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2.5 Database analysis

The information analysis was carried out in two stages.
In the first stage, scientific production was quantified
using as criteria the number of publications per year,
language, country, type dbcumentaccess, and impact
by number of citations. To carigut the second stage,

the database was imported
software, a tool that has been used

into the VOSViewer
in various

investigations (Bornmann et al., 2016; Rodr'guez
Garc’a et al.,, 2019) to extract the summaries of the

selected documents, and with them aeaemantic

maps to delimit the research trends.

Scopus

(TITLE-ABS-KEY (digital AND literacy) AND TITLE-
ABS-KEY (digital AND security) OR TITLEABS-KEY
(digital AND safety)) AND (LIMIT-TO (PUBYEAR,
2020) OR LIMIT-TO (PUBYEAR, 2019) OR LIMIFTO
(PUBYEAR, 2018) OR LIMIFTO (PUBYEAR, 2017)
OR LIMIT-TO (PUBYEAR, 206) OR LIMIT-TO
(PUBYEAR, 2015) OR LIMIFTO (PUBYEAR, 2014)
OR LIMIT-TO (PUBYEAR, 2013) OR LIMITTO
(PUBYEAR, 2012) OR LIMIFTO (PUBYEAR, 2011)
OR LIMIT-TO (PUBYEAR, 2010)) AND (LIMITTO
(SUBJAREA, 3S0CI")) AND (EXCLUDE (SUBJAREA,
MEDI ) OR EXCLUDE (SUBJAREA, NURS)

Web of Science

((digital literacy AND (Digital security OR Digita
safety)) Refined by: WEB OF SCIENCE CATEGORIE
(EDUCATION EDUCATIONAL RESEARCH OR
COMPUTER SCIENCE INTERDISCIPLINARY]
APPLICATIONS OR COMMUNICATION OR
SOCIOLOGY OR PSYCHOLO® EDUCATIONAL
OR EDUCATION SCIENTIFIC DISCIPLINES OR
SCIENCE INFORMATION SCIENCE LIBRARY OR
SCIENCE INFORMATION SCIENCE LIBRARY OR
COMPUTER SCIENCE THEORY METHODS O
SOCIAL SCIENCES INTERDISCIPLINARY OR
COMPUTER SCIENCE INFORMATION SYSTEMS
AND [excluding] TYPES OF DOCUMENTS: (EARLY]|
ACCESS) Time period: 201R020 Indices: SCI
EXPANDED, SSCI, A & HCI, CPGE, CPCI-SSH,

BKCI-S, BKCI-SSH, ESCI.

Table 1- Original search string.

Exclusion criteria Scopug WoS| Total
Original string 184 109 | 293
Duplicates 184 81 |265
Preprints 29 11 | 225
No Author Name/Corporate Auth¢ 12 5 208
No summary 6 2 200
Editorials/misprints 3 1 196
False positives 49 41 1106
Total 85 21 |106

Table 2- Depuration of scientific production.
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3. Results

Q1 - Scientific production between 2010 and 2020

The evolution of scientific publications has increased in
recent years. In particular, in 2016, there wihigeen
published papers (12.26%); while in 20X&elve
(11.32%); in 2018seventeen16.04%), and in 2019
twenty-three (21.70%). Figure 3 shows thadachronic
trend in Scopus and ¥%. It is necessary to mention that
although the research considered publications from
2020, at the end of this project, the year had not yet
concluded, so the number of documents that addressed
the subject cannot be speeiiwith precision.

Figure 3 - Growth of scientific production in WoS and
Scopus.

Q2 - Geographical distribution and languages in
which research is produced

Figure 4 shows the geographical distribution of
scientific production, which comes largely from the
United States of America with 20 publications (18.87%),
followed by the United Kingdom with 8 (7.55%), and
Canada and Russia with 7 (6.60%). This means that
these four countries have produced more than a quarter
(39.62%) of world publications Spain is the
Iberoamerican country that has produced the most
papers with 6 (5.66%).

Figure 4 - Scientific production by country.

Table 3 lists the number of documents by language, in
which English is the most widely usédiom with a

predominance of 96 publications (90.57%), followed by
Spanish with 5 (4.72%). There are two documents in
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Russian, and one in Bosnian, Portuguese andihifan.
Regarding the impact of citations by country, the United
States of America tops the list with 218 citations
followed by the United Kingdom that counts 199,
Canada 82, Norway 40, Australia 38, and Spain with 33.
Table 4 shows the distribution bywdry, as well ashe
guotesbetween publications.

Language Total Percentage Publication No.

1,2,3,6,7,8,9, 10
11, 12, 13, 14, 15, 1€
17, 18, 19, 20. 21, 22
23, 24, 25, 29, 30, 31
32, 33, 34, 35, 36, 37
38, 39, 40, 41, 4243,

44, 45, 46, 47, 48, 4¢
50, 51, 52, 53, 54, 55

English 96 90.57% 56, 57, 58, 59, 61, 62
63, 64, 65, 66, 67, 68
69, 70, 71, 72, 73, 74
75, 76, 78, 79, 80, 82
83, 84, 85, 86, 88, 8¢
90, 91, 92, 93, 94, 9&
96, 97, 98, 99, 100
101, 102, 103, 104
105, 106.

Spanish 5 4.72% 26, 28, 77, 81

Russian 2 1.89% 5, 87

Bosnian 1 0.95% 60

Portuguese 1 0.95% 27

Ukrainian 1 0.95% 4

Table 3- Documents by language.

Q3 - Types of scientific product and access

The documents were organized as follows: journal
articles, book chapters, books, editorials, reviews, and
conference papers (international papers). In Table 5, the
distribution can be observed highlighting that the articles
in magazines have a greater diffusion with 62
publications (58.49%).

The open aass and restricted journals with the highest
number of publications were identified. The balance
regarding the type of access favors publications of the
closed or paid type with 82 (77.34%), while those in
open format are 24 (22.64%). In Table 6, the aehi
are categorized according to the restrictions for their full
text consultation.

Q4 - Documents with the greatest international
impact according to the number of citations

Table 7 shows the journals with thiggherinternational
impact in relation to the topic of literacy and digital
security. The journal with the greatest impa@lisldren
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and Societywith 191 citations corresponding to the
articleOn the rapid rise of social networking sites: New
findings and polly implications, followed by New
Media & Societywith 82 citations (22 in Scopus and 60
in WoS) linked with the publicatior®Personal data
literacies”: A critical literacies approach to enhancing
understandings of personal digital dat&he journal
Learning, Media and Technologgounts 72 citations
grouped in the articledistening to excluded young
people$ experiences of-gafety and risk(16) and
Digital literacy and informal learning environments: An
introduction (56). The besplaced Iberoamerican
magazine in the ranking RED Revista de Educaci—n a
Distancia having 60 citations for the document
Assessing the digitaafety competences of students in
Basic EducationThe data in Table 8 indicate the impact
by the author.

Country Documents Quotes
United States 20 218
United Kingdom 8 199
Canada 7 80
Russian Federation 7 14
Poland 6 4
Spain 6 33
Australia 5 38
Portugal 4 6
India 3 4
Ireland 3 18
Turkey 3 0
Italy 2 7
Malaysia 2 2
Belgium 1 9
Brazil 1 0
Bulgaria 1 0
China 1 0
Czech Republic 1 0
Denmark 1 0
Ecuador 1 6
Estonia 1 7
Germany 1 2
Iran 1 2
Kazakhstan 1 0
Nigeria 1 0
Norway 1 40
Romania 1 0
Serbia 1 0
Slovenia 1 0
South Africa 1 0
South Korea 1 8
Sri Lanka 1 0
Sweden 1 0
Thailand 1 0

Table 4- Number of citations per country/total documents.
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Document  Total Percentage Publications Access Total Percentage Publications

Articles 62 58.49% 3,4,5,6,7,9,10 Closed 82 78.30% 1,2,3,4,7,8,10, 12
11, 15, 16, 17, 20 13, 14, 15, 16, 18, 19
22,23, 24, 25,26 20. 21, 2225, 26, 27,
28, 32, 33, 34,36 28, 29, 30, 31, 32, 34
39,42, 46, 48, 49 35, 36, 37, 38, 40, 41
54, 56, 57, 60, 63 43, 44, 45, 47, 49, 50
64, 65, 67, 68, 69 51, 52, 53, 54, 55, 59
70,71,72,73,75 61, 62, 63, 64, 65, 66
76,79, 80, 81, 83 67, 68, 70, 72, 74, 76
84, 85, 87, 89, 92 78, 79, 80, 82, 83, 84
93, 94, 95, 97, 98 85, 86, 87, 88, 89, 90
99, 100, 102, 104 91, 92, 93, 94, 95, 96
106. 97, 99, 101, 102, 102

Chapters of 9 8.49% 21,35, 45,55,74 104,105, 106.

the book 82, 86, 91, 103.

Editorial 1 0.95% 62

Open 24 21.70% 5,6,9, 11, 17, 23, 24

Reviews 25 23.58% 12,13, 14, 27, 29 33, 39, 42, 46, 48, 56
31,37,40,41,43 57, 58, 60, 69, 71, 73
44, 47,51, 52,53 75, 77, 81, 98, 100.
58, 59, 61, 66, 77
78, 88, 90, 96,
105. Table 6- Documents by type of access.

Conference 9 8.49% 1,2,8,18,19, 30

documents 38, 50, 101.

Table 5- Documents by type of publication.

Number
Rank Source title of Source Impact index  H index
quotes
1 Children and Society 191 Scopus Q1 54
2 New Media & Society 82 Scopus & WoS Q1 99
3 Learning, Media and Technology 72 Scopus Q1 42
4 RED Revista de Educaci—n a Distancia 60 WoS - 19
5 Discourse Context & Media 58 Scopus & WoS Q1 16
6 Egitim Ve Bilim-Education and Science 50 Scopus & WoS Q3 18
7 Journal of Information Technology Research 47 Scopus & WoS Q3 10
8 International Journal of Ganrtgased Learning 40 WoS Q2 15
9 Computers in the Schools 39 Scopus & WoS Q2 23
10 IJERFInternational Journal of Educational Resear 37 WoS - 14
and Innovation

11 Social Media & Society 35 Scopus & WoS Q1 2.3
12 IEEE Access 21 Scopus Q1 86
13 IEEE Computer 17 Scopus Q1 161
14 Education Sciences 16 Scopus Q3 7

15 Information Technologies and Learning Tools 15 WoS - 9

16 International Communication Gazette 13 Scopus Q1 34
17 Education and Information Technologies 12 Scopus & WoS Q1 36
18 Cyberpsychology 9 Scopus Q1 19
19 Language, Learning aritechnology 8 Scopus Q1 69
20 Italian Journal of Sociology of Education 7 Scopus Q3 3

Table 7- Magazines with the greatest international impact about digital literacy and security.
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Thepersonwith the highest number of citations is Sonia
Livingstone who brings together a total of 198 citations
grouped in the article©n the rapid rise of social
networking sites: New findings and policy implications
(191) andGirls and boysexperiences of online risk and
safety(7). The Italian Luci Pangrazio has 1qdotesfor

the documents®lt § Not Like It§ Life or Death or
Whatever: Young Peopl® Understandings of Social
Media Data(6), [Personal data literacie§ A critical
literacies approach to enhancing understandings of
personal digital data(22), Beyond cybersafety: The
need to develop social media literacies in-preng29),

and Towards a schodbased 3critical data educatiori
(60). The best ranked Spanispeaking author is Ha
Garc’aValctrcel with 60 citations obtained by the
publication of the documentEvaluaci—n de las
competencias digitales sobre seguridad de los
estudiantes de Educaci—n Bifsicipowed by Mario
Grande de Prado with 3juotesfor Seguridad digital,
Ac—mee perciben los docentes en formaci-Gn2he
other hand, Tomczyk has written the largest number of
documents on the subject (5) with a total of 25 citations.

Rank  First author Docu Qta Language
ments__tions

1 Livingstone, 2 198 English
S.

2 Pangrazio, L. 4 117 English

3 Meyers, E. 1 72 English

4 Garcia, A. 1 60 Spanish

5 Velghe, F. 1 58 English

6 .ebi, A. 2 50 English

7 Rodr'guez de 2 48 English
Dios, |.

8 Costa, C. 46 English

9 Siddiq, F. 40 English

10 Grande de 1 37 Spanish
Prado, M.

11 McNicol, S. 1 37 English

12 Chatzipetrou, 1 32 English
N.

13 Sincar, M. 1 25 English

14 7TRPF]\N 25 English

15 Andersson, 2 24 English
D.

16 Heartfield, R. 1 21 English

17 Jagalur, P. 2 19 English

18 Hemerly, J. 1 17 English

19 Fraile, M. 1 16 English

20 Bondarenko, 2 16 Ukrainian

Table 8- Authors with the highest number of
citations.
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Figure 5 illustrates that most of the-cibation between
authors favors Sonia Livingston; that is, the two
documents that she hasiblished on the subject have
been cited 198 times by other authors, andited 93
times, with a binding strength of 100.

Q5 - Research lines on digital literacy and security

The analysis of the lines of research was done in two
stages, first the keywaosf the 106 selected documents
were examined, with this information it was possible to
infer what are the current trends in the study of the
subject. Table 9 shows the keywords with the most co
occurrences (number of times a term is repeated): digital
literacy (36), security (10), education and social media
(9), Internet (8) and media literacy (7). Regarding the
total link strength, Figure 6 graphically shows that
digital literacy leads the relationship of proximity of two
or more terms in the keywords.

Keyword Occurrences Ts?:ZlnlgI]?rl:
digital literacy 36 44
security 10 20
education 9 18
social media 9 18
Internet 8 21
media literacy 7

digital competence 6

digital citizenship 6 7
cybersecurity 6 14
information technology 5

Internet safety 5

literacy 5

teaching 5

students 5 10
digital storage 5 13
privacy 5 14
children 5 20
online safety 5 20
digital skills 4

personal data 4

e-learning 4

information literacy 4

youth 4 11

Table 9- Keyword occurrences and total link
strength.

In the second stage, the abstracts and in some cases
complete documents were reviewed. It was observed
that there are two lines of research: the first counts 83
documents (78.30%), and represents the most developed
research trends, and the second one,naerging line
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with 23 documents (21.70 %). Table 10 specifies the set Q7 - Emerging lines of research

of lines of research identified.

Type Line Documents Total
Trends in  Protection of 1,2,4,5,8,10,16 56
research information 17, 20, 21, 22, 24
26, 27, 28, 31, 33
37, 38, 40, 4143,
46, 47, 48, 50, 52
53, 54, 55, 60, 61
62, 63, 65, 66, 67
71, 73, 74, 76, 81
83, 85, 88, 89, 90
92, 94, 95, 96, 99
101, 102, 105, 106
Digital 6,7,25,30,35,36 12
citizenship 39, 51, 56, 77, 84
91
Media culture 9, 29, 57, 59, 69 8
75, 80, 82
Cyberbullying 3, 79, 86, 87, 97 7
100, 104
Safety in social 18, 42, 44, 45,70 6
networks and 98
gender studies
Skills for 32,49,58,78,93 6
digital security 103
Emerging Digital identity 12, 13, 14, 15, 23 5
lines
Frameworks 11, 34, 68, 72 4
Digital 19, 64
emotional
intelligence

Table 10- Research in consolidation and
emerging lines.

Figure 7 shows the strength of the link among the words
identified in the abstracts. In other wordsthie number

of times that the words appear in the articles regarding
the total of all document§.he most common terms are
technology (73), risk (43), communication (34), parent
(27), and privacy (24).

06 - Research trends

Research trends refemainly to studies related to
people$ abilities to protect their personal information in

Among the emerging lines, the following trends can be
identified: the security metrics in social networks from
the perspective of gender studies (6 documents; 5.66%),
the observation of skills to maintain digital security (6
documents; 5.66%}he analysiof digital identity and
the appropriation of digital rights (five documents;
4.72%), the development of public policies regarding
digital security and ethical attitudes in virtual
cooperation environments from the approach of various
frames of referencefqur documents; 3.77%), and
finally digital intelligence manifesting itself as the sum
of social, emotional and cognitive skills to confidently
face new school challenges (two documents; 1.89%).

4. Discussion

In this research, 106 documents published in the period
between 2010 and 2020 were recovered regarding the
link between digital literacy and digital security. The
most prolific year was 2019 with 23 papargd recently
there is a rising trend in academimguction on the
subject. The study of literacy and digital security in the
educational field has been constant, especially due to the
growing appearance of new technological tools that use
the Internet and are integrated into educational practice
(Tomczyk 2019).

The production by country is led by the United States of
America, followed by the United Kingdom, Canada and
Russia, also, their works are constantly quoted. On the
other hand, Spain has the most scientific production in
Iberoamerica, however, éir articles are rarely cited.
The above constitutes an invitation to work on lines of
research in other languages that address the issue of
digital literacy from the perspective of the construction
of strategies, methods and models that analyze the
different aspects of security in virtual spaces, especially
for non English speaking countries.

In addition, journal articles and reviews represent the
main types of documents related to the topic. Although
most of the publications are characterized as paid type
there is a trend towards open access. This is consistent
with the information opening movements that are being
developed in recent years (Gar€a-alvo, 2017b).

By analyzing the keywords, abstracts, and in some cases
the full text it was possible to idéfy variables related

to the study trends, which can guide the researchers

different virtual interaction ScenariOS, such as the use of about what are the niches of |nqu|ry for future articles.
email, password management on computer platforms, as Also, the use of VOSviewer software allows to build

well as the development of strategies to maintainreecu
Internet connections during the development of training

semantic maps to visually identify the prevailing ideas
on which theanalysis of digital literacy and security is

activities (56 documents; 52.83%). To a lesser degree, pased. By applying grouping techniques, it was possible
research has been carried out that analyzes the scope otg identify groups of publications, authors or documents

strategies to promote digital citizenship (12 documents;
11.32%), sociocultural appsohes regarding the media

in different contexts (8 documents; 7.55%), and school
practices related to cyberbullying (7 documents; 6.60%).
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(van Eck & Waltman, 2017), to know the trends in the
study of digital security.

Five lines of resarch appeared, the first was oriented to
various literacies such as digital, media and information.
The second line was focused on the educational context
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was aimed at children, seeking to promote digital skills Bhatt, I., & Mackenzie, A. (2019). Just Google it!

and online safety. The fourth was oriented on security in Digital literacy and the epistemology of ignorance.
social networkgjigital storage and privacy. The last line Teaching in Higher Educatig24(3), 302817.

was focused on online learning for students. The https://doi.org/10.1080/1356282018.1547276

foregoing coincides with the integrative nature of digital Bornmann, L., Thor, A., Marx, W.. & Schier, H.

literacy (Leaning, 2019), but at the same time, T - .
demonstrates how digital security issues are being (2016)._The_ application (.)T b|b||ometr|ps to_resear.ch
evaluation in the humanities and social sciences: An

incorporated in various areas in the last years. exploratory study using normalized Google Scholar
In the research trends show up the related to protection P y y using ogle
data for the publications of a research institute.

of information, digital citizenship, media culture and Journal of the Association for Information Science

cyberbullying. While the emerging lines of research
: . . . and Technology67 (11), 2778789.
were safety in social networks and gerstedies, skills http://dx.doi.ora/10.1002/asi.23627

for digital security, digital identity, frameworks and

digital emotional intelligence. Cabero, J., & Fernindez, B. (2018). Las tecnolog’as
digitales emergentes entran la Universidad: RA 'y
RV. RIED. Revista Iberoamericana de Educaci—n a

5. Conclusions Distancia, 212), 119138.
https://doi.org/10.5944/ried.21.2.20094

Since 2010, publications referring to digital literacy and  cgntee Gonztlez. V.: Glasserman Morales, L. D.:

security have remained constant, and they have Ram’rez Motoya M. S. (2019). Comportamiento
increased in recent years. Raskais taking place mZtrico sobre evaluaci—n de la educaci—n en
around the world, where more than half are from emprendimientolnvestigaci—n Bibliote-col—gica:

Englishspeaking countries, and publications are archivonom’a, bibliotecolog'a e informaci—n

predominantly distributed in Englidanguage journals. 33(79), 99117.
From the analysis of the documents, it can be deduced  pp./jdx. doi.org/10.22201/iibi.24488321xe.2019.79
that lately, threats relatetb the use of the Internet 57902

increasingly challenge peofe digital security;

therefore, those who use the technologies must be able Delgado, E. & Repiso, R. (2013). El impacto de las
to recognize and address potentiaks (Vitak et al., revistas de comunicaci—n: comparando Google
2018). People should be educated about the dangers of ~ Scholar Metrics, Web of Sciea y Scopus.

digital threas, and ethical behaviors and responsibility Comunicar, 414552. https://doi.org/10.3916/C41
when accessing the Internet should be encouraged and 201304

supported (N&Nan et al., 2019). N _ Demoiny, S., & FerraraStone, J. (2018ritical
It is necessary to be aware that any activity done in i a0y in elementary social studies: Juxtaposing
cyberspace must reduce the risks present in the network historical master and coumtearratives in picture

(Ibarra Rius etal., 2018). Knowledge about online books.The Social Studies, 1(), 6473.

threats is one of the key competences in the modern  puhs-//doi.org/10.1080/00377996.2018.1451981
world, and that is why it is very important to develop

digital security literacy, focused on the prevention of Garc’aPe-alvo, F. J. (2017devisi—n sistemitica de
risky behaviors and the acquisition of skills to respond literatura en losTrabajos de Final de Mister y en
to critical situations (Kopecky & Szotkowski, 2017). las Tesis DoctoralesSalamanca, Espa—a: Grupo
The practical implications of this study may be relevant GRIAL. http://doi.org/10.5281/zenodo.399302

for researchers who wish to delve into the subject. In Garc'aPe—alvo, F. J. (2017b). Mitos y realidades del

_matters of literature review, future_ resear_ch could acceso abiert&ducaton in the Knowledge Society
include other databases and focus onisgioutside the 18(1), 7-20

academic field o have. a broadgr_ panorama of this http://dx.doi.org/10.14201/eks2017181720

phenomenon, since the issue of digital security has not

received enough attention in the literature (Tomczyk, GZrtrudix, F., Gflvez, M., Said, E., & Duran, J. (2016).

2019). Alfabetizaci—n digital, competencias meditticas y
Open DataRELATEC Revista Latinoamericana de
Tecnolog’a Educativa, 18), 113121.
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Abstract

The presentstudy examinesthe moderatingrole of internet self-efficacy on the relationshipbetweenthe perceived
usefulnessperceiveccaseof use,andorganisationasupportandbehaviouraintentionof hospitalitystudentsn adopting
theMOOC coursesThis empiricalstudyis basedntheresponseBom hospitalitystudentstudyingin oneof the premier
hospitalityinstitutesin Karnatakalndia. Structuralequationmodelingand processnacroare usedto testthe proposed
hypothesesin the study. The finding suggeststhat internet self-efficacy had a moderatingeffect only between
organisationasupportandbehaviouraintention.In otherwords,studyfindingsindicatethatimprovedself-efficacy and
organisationakupportlead to hospitality studentggreaterbehaviouralintention to adopt MOOCs for their academic
accomplishmentd he studyoutcomesrehelpful for theuniversitiesthigherauthoritieformulateorganizationasupport
in technicalandinternetself-efficacyto achievemoresuccessn adgtingthe MOOC.
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1. Introduction

MOOC, anacronymfor a massiveopenonline course,
is a platform that provides unlimited open accessto
numerouscoursesvia the web. Introducedin 2008 by
Dave Cormier, this platform emergedas a popular
learningmodewith severabenefits.It alsoprovidesan
opportunityto educatethe intellectual capacitiesof an
individual at the masslevel. Additionally, MOOCscan
beusedasablendedearningprogramallowing students
accessto a wealth of information to supplement
traditional classroomteaching.However, despite the
number of advantagesMOOC offers over classroom
teaching, studies also suggest several barriers to
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adopting MOOC such as language, internet
connectivity, difficulty in using the platform, non
relevanceof content,and difficulty reachingthe rural
population,non-accreditatioretc. Oneof the significant
andoften cited drawbacksof MOOC is its dropoutrate
(Jordan2014).Studieshavealsofoundthatasubstantial
numberof MOOC usersdo notachievewhattheyintend
to do, in other words, usefulnessof the course
(Henderikx,Kreijns & Kalz, 2017).Lack of publicity,
nonrelevanceof information,lack of accessibility,and
lack of properinstructionsand supporthavebeencited
asotherbarriers(Ma & Lee,2020).Consistentvith Ma
and Lee § (2020) study, the study conductedin India
(Mohan,Upadhyaya& Pillai, 2020)hasidentified self
controlandattitudeassignificantindividual barriersto
usingMOOCs. Xing andDu (2019) havealsodisputed
thesignificanceof behaviouradlispositionsn predicting
thelikelihood of MOOCdropout.Researclindingsalso
revealtime constraintslessereffectivenesgomparedo
traditionallearning, technicalbarriersand monotonous
assomeof the barriersto low usageof MOOCsamong
businesstudentsn India (Mohan,Upadhyaya& Pillai,
2020)
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Even though MOOC has emergedas a new trend in
education the availability of hospitality coursesseems
scarceand narrow. Only limited subjectshave been
coveredwith primary contentacrossa few disciplines
suchas marketing,food and beverageaccommodation
managementandculinary. Thoughthis is a goodstart,
considering the diverse demand of the hospitality
industry, the current supply is inadequate(Tracey,
Murphy & HortonTognazzini,2016).Currently,in the
hospitality sector, MOOC is provided by edX, Khan
Academy,Alison, Udemy, InternationalFederatiorfor
IT and Travel and Tourism (IFITT), Coursera,and
Udacity, which offer coursesin core operational
department®f hospitalityandallied sectorsundertheir
platform. However, the researchabout MOOC and
related issuessuch as adequacyand effectivenessin
hospitality educationis in its initial explorationphase,
unlike other disciplines, such as data science,
managementandinformationtechnologieyBozkut &
Keskin, 2016). Therefore ,scholarsemphasizehe need
for more researchin the hospitality discipline to
investigatethe effectivenesof MOOCs (Traceyet al.,
2016).

Many theoreticalperspectivedave beendevelopedto
understanchow consumersiecice to useand adaptto
any new technology. The Technology Acceptance
Model (TAM), built on the Theoryof Reasonedction
(TRA), is one of the most popular and widely used
theoriesfor studyingvarioustechnologyrelatedfields
andcontexts Accordingto TRA, behaviouiis explained
by people§ behavioural intention (BIl), attitudes,
subjectivenorms,andbeliefs(Ajzen & Fishbein,1980).
Further,this theory arguesthat the useracceptancef
information systems mainly includes two major
componentsperceivedusefulnesgPU) and perceived
easeof use(PEOU).The PU in the contextof MOOC
adaptiorcanbedescribedastheextentto whichaperson
believesthat MOOCs can be a driving force towards
achievingacademicgoals(Chenet al., 2017). Further,
literatureon MOOCs suggestghat PU is a significant
predictor of continuing MOOCs (Alraimi, Zo &
Ciganek,2015).Meanwhile PEOUis anothetimportant
construct found to have a positive influence on
behavioralintention in the contextof mobile learning
applications (Chen, Sivo, Seilhamer,Sugar & Mao,
2013) and is believed to be a critical predictor of
behavioralintention in the adoption of MOOC (Al-
Adwan,2020).Thereforejt is reasonabléo assumehat
whenstudentgperceiveanytechnologyto beeasyto use,
they are likely to exhibit positive behavioralintention
towardsits adoption.Thus, we proposethe following
researcthypothesis:

H1: PU significantlyinfluencestheintentionto
continueusingMOOC:s.

H2: PEOUhasa significantinfluenceon the behavioral
intentionof hospitalitystudents

Generally, individuals rely on others{ opinions and
supportand encouragementvheneverthey are new to
technology.Thereforejt is expectedhatorganisational

support(0OS),suchasguidanceandvisibility of teachers
(Melicherikova& Piovarci,2016)from theteachersand
training conductedby the organisationwould resultin
higherjudgement®f Internetself-efficacy (ISE), which
would further influence the Bl of students.It is also
foundthatinfrastructureandtechnicé supportprovided
by the organisationplay a crucial role in shapingthe
perceptiorandsubsequentisageof IT in the healthcare
sector (Bhattacherjee& Hikmet, 2008). Thus, we
proposehefollowing hypothesis:

H3: Organizationasupporthasa positiveinfluenceon
thebehavioraintentionof hospitalitystudents

Drawing from the socialcognitiontheory, self-efficacy
is definedasone $ degreeof confidencen theability to

performa behaviourin the face of variousobstaclesor

challenges (Bandura, Freeman, & Lightsey, 1999).
BesidesMOOC alsofacea numberof pedagogicahnd
technologicalchallengegNormandiAtiaja & Segundo
GuerreroProenza,2016). Further,a host of literature
within the information technology adaptedISE for

predicting consumer behaviour (Mallya,

Lakshminarayanar& Payini, 2019; Sharif & Raza,
2017), and a few studieshave investigatedit in the

MOOC context.Meanwhile researchers thepasthave
successfullyadaptedSE asa moderatolin TAM (Kao

& Chien, 2017). Thus, the following hypothesesvere
proposed:

Therefore we proposehefollowing hypotheses:

H4: ISE hasa moderatingeffecton therelationship
betweerPU andBI.

H5: ISE hasa moderatingeffecton therelationship
betweerPEOUandBI.

H6: ISE hasa moderatingeffecton therelationship
betweenOSandBI.

Internet self-efficacy (ISE)

Perceived Usefulness (PU)

Perceived Ease of Use
(PEOU)

Organizational Support (OS) /

Figure 1 - Proposedresearchmodel basedon
TAM (Davis, 1989).

Behavioral Intention (BI)
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2. Materials and method

2.1 Background

This researchis conductedin one of the top-ranked
hospitality institutes in India; namely, Welcomgroup
GraduateSchool of Hotel Administration (WGSHA),
jointly run by Manipal Academyof Higher Education
(MAHE), Manipal certified asan institute of eminerce
(IoE) by UGC andITC Hotels,apartof thelTC Limited
groupof companieslt offerstwo undergraduateourses
(Bachelor of Hotel Managementand Bachelor§ in
culinary arts), two postgraduatecourses (MSc in
HospitalityandTourismandMSc DieteticsandApplied
Nutrition) andonepostgraduatdiplomain culinaryarts.
Based on UGC directives on MOOCs, WGSHA
integratesa few coursesinderthe openelectivescheme
as part of the curriculum. Studentsmay register for
courses,such as consumerbehaviour, organisational
behaviour, revenue managementor businessethics,
corporatesocialresponsibility,sustainableéourism,and
managememf humanresource®tc.,asopenelectives,
digital marketing, bartending, food and beverage
management, culinary management, hygiene and
sanitationnutrition etc.After completingthecoursethe
studentearnscredit(s)anda certificate.

2.2 Participantsdatacollectionandsampling
method

The participantsof this study were undergraduateand
postgraduatestudentsof WGSHA. An online survey
usingGoogleform wasusedto collectthedatafrom the
students.Studentswho had completedat least one
MOOC programwereconsideredit to participatdn this
survey.Thus,this studyadoptedhe purposivesampling
techniqueto collect the data. This techniqueis viewed
as appropriatein this studybecauset is expectedthat
studentswho have completed at least one MOOC
programwill be able to provide a unique and more
accurateassessmerdf use,easeof useandthe OSto
adoptMOOC. Thedatawascollectedbetweer2ndJune
to 17th June 2020. In total, 189 online survey
guestionnairesreremailedto studentsfollowed by two
moreremindersatfive daysof theinterval.Finally, 165
responseswere received, resulting in 88% of the
respons rate.

2.3 Measuringnstrument

The survey instrument had two sections. The first
sectionhaditemsrelatedto threeindependentariables,
onedependentariableandonemoderatovariable. The
independentlimensionsveremeasuredisingthescales
develped(Igbaria,1990)with necessarynodifications
specifically relevantto the adoption of MOOC. The
moderatowvariable, ISE, wasmeasuredisingfive items
(Mallya et al., 2019). Finally, the dependentwariable,
i.e., Bl, is measuredusing a scale developed by
(Venkatesh, Morris, Davis & Davis, 2003). The
respondentsvere askedto expresstheir agreemenbor

36

disagreementegardingall the statement®on a 5-point
Likert scalewherel stronglydisagreedand5 strongly
agreedThesecondsectionof the measurig instrument
capturecthe demographidetails,suchasage,gender,
andeducation.

3. Results

The numberof studentgarticipatingin this surveywas
165.0f these 144(87.3%)wereundergraduatesnd21
(12.7%) were postgraduatehospitality students.The
numberof female studentswas 50 (30.3%), male 110
(66.7%)and5 (3%) optednot to disclosetheir gender.
Theaverageageof thestudentsvas2lyears.

Consiucs| ‘mean | 5D | loaang | SOt
score score range

PU 3.72 0.99 Ofgf 0.95

PEOU 3.75 1.02 Ofgio 0.95

0s 374 | 103 | 0880 0.95

ISE N 094

BI 371 | 1o | PGP 096

Table 1 - Themean standardieviations,
Cronbaclt$ alphaandfactorloadingsof variables

3.1 Measuremeninodel

A confirmatoryfactoranalysisvasperformedusing165
samplesto assessand validate the model fit. It was
observedthat all the factors were loaded onto their
respectiveconstructsThe modelfit wasassessebased
on multiple indices. First, the chi-squareratio to the

degreeof freedomwas?2.478,which waswell within the
recommendedvalue of 3 (Hair, Black, Babin, &

Anderson, 2010). Second, the TuckerLewis index
(TLI), IncrementaFit Index (IFI), and Comparative-it

Index (CFI) wereabovethe recommendedalueof 0.9

(Bentler& Bonett,1980),i.e.,0.937,0.926and0.937,
respectively. Third, the RMSEA value exceededthe
recommendesdalueof 0.08(Browneé& Cudeck,1992).
Finally, the SRMR score was calculated,and it was
foundto be 0.0394,lessthan 0.08 asrecommendedby

(Hu & Bentler,1998), indicating the robustnes®f the
model.Besidesijt canalsobeinferredthattheconstrued
theoreticalmodelis reasonablyconsistentvith the data
set.

3.2 ConvergenaindDiscriminantValidity

The internal consistency and reliability of the
measuremenmodel and constructsin the proposed
modelweretestedusingcompositereliability (CR) and
averagevarianceextracted(AVE) scores.The value of
CR should be greaterthan 0.7 (Hair et al., 2010) to
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indicate that the items measurethe constructthat is
intendedto measurelt was found that the CR scores
were above these recommendedvalues for all the
constructs.Both convergentand discriminant values
werecalculatedusingthe AVE scorelt isrecommended
that the AVE should be greaterthan 0.5 (Hair et al.,
2010). The AVE and CR valuesof the constructsare
representedh Tablell. Theresultssuggesthatthe AVE
scoresare above the threshold value, indicating the
constructd reliability and convergentand divergent
validity.

with interactioneffectsof ISE and OS tendto exhibit a
higherlevel of Bl towardsMOOC.

6WDQG| SE) t-statistic p
387,6(:%| -0.329 0.292 -1.1279 0.260°
3(71,6(:%,| -0.0144 0.0325 | -.04413 | .06596°
267,6(:%| -0.071 0.0334 | -2.1283 | 0.0348*

*Significant at 0.05 level, ns nesignificant

Table 4 - Moderationeffectof ISE betweenVs andDV.

CR=Compositereliability, AVE= Averagevarianceextracted,valuesin bold are the
squareroot of AVE, valuesin the off-diagonalare correlationamongconstructsin the
model.

Table 2 - Testof reliability andvalidity.

3.3 Hypothesesesting

Structural equation modelling was used to test the
hypothesesproposedin the model. Each path and
associatechypothesesvere examinedusing t-statistic
and the associateg-values(Tablelll). Tablelll also
summarisegroposedhypothesesand their associated
inferences.Further, another measureof the model$§
fitness,i.e. R?value,wasfoundto be 0.784,which was
well abovethe recommendedalue of 0.5 (Hair et al.,
2010) This suggestshatall the independentonstructs
altogethemwereableto explain78.4% of the Bl of the
hospitality studentsto adoptthe MOOCSs. Further,the
structuralmodel analysisindicatesthat PU is the most
significantpositive factor of Bl for hospitality students
to adoptMOOCs, followed by PEOU. OS emergedas
thethird significantpositivepredictorof Bl.

Estimate | S.E. C.R. P
H1 Bl <--- PU 0.461 0.086 | 5.373 | 0.001***
H2 Bl <--- PE 0.236 0.087 | 2.715 0.007**
H3 Bl <--- OS 0.199 0.059 | 3.363 | 0.001***

Table 3 - Direct effect

3.4 Moderatingeffectof ISE

The moderating effect of ISE on the relationship
betweerPU,PEandOSwascalculatedisingPROCESS
macrov3.4 (Hayes,2018)with 5,000bootstrapgTable
IV). Resultssuggesthat ISE had a moderatingeffect

only betweenthe OS and Bl since the index of

moderationthat providesa formal testfor moderation
doesnot include zero (Hayes,2018) (index = -0.071,
Boot Cl = [-0.1371,0.0051]).In otherwords, students

CR AVE PU PE us Bl ISE
Coefficient | SE t p LLCI | ULCI

PU 0.951 0.830 0.911

Constant -0.1187 3800 | -.3124 | 0.7551 | -0.8691 | -.06371
PE 0.947 0.816 0.858*** 0.903

0s 0.7017 1238 | 56696 | .001** | .4573 9461
OS | 0953 | 0836 | 0730% | 0.766™ | 0914 ISE 0.6185 1240 | 4.9897 | 001 | 3737 | .8633
Bl 0.956 | 0.813 | 0.874** | 0.850%* | 0.779** | 0.902 Interaction -0711 0334 | -2.1283 | .035* -1371 | -.0051
ISE 0.942 0.764 0.712 0.803 0.696 0.756 0.874 *Significant at 0.05 level, ** 0.001 level
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Table 5 - Interactioneffectof ISE betweerOSandBl.

4. Discussionand Implications

MOOC is perceivedas the most evolutionary and
innovativeonlinelearningplatformin highereducation,
offering high-quality education from well-known
universities around the globe. Factors such as cost
efficiency of the coursesselfpacedstudy,openaccess
to educational resources,accessto value addition
courses,short duration, spot certification etc., make
MOOC popularamongthe students.Though MOOC
offers independentaccessto course content, specific
concerns have come to light, such as low
standardisationlower effectivenessand inflexibility,
which adverselyinfluence studentgdesireto enrol or
continueeducationon MOOC. Meanwhile,this online
platform is still nascentin India, especiallyin the
hospitality and tourism sector context comparedto
developedcountries.The hospitality stakeholdersnust
understandhefactorsthataffectthe Bl of thehospitality
studentsn India. Thus,this studyadaptghetechndogy
acceptancanodel to understandhe easeof use and
usefulnes®f the hospitalityprogramsandthe Bl of the
hospitality studentsto undertaketheseprograms.This
study also integratesOS as an additionalindependent
constructto TAM to examinethe Bl of hospitality
students.Additionally, the moderatingeffect of ISE
betweerindependentariablesandadependentariable
is alsoinvestigated.

Thefindingsof this studyrevealthatPU is a significant
predictor of Bl in MOOC adoption by hospitality
students.This finding is in line with previousstudies
(Luik etal., 2019;Tao, Fu, Wang,Zhang& Qu, 2019;
Tawafak,Romli, Arshah& Malik, 2020).Our findings
suggest that hospitality students find MOOCs
productiveandeffectivein theiracademigerformane
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andthatthecoursesielpedthemimprovetheiracademic
accomplishmentsThe contentof MOOC is foundto be
usefulfor improveddecisioamakingamonghospitality
students. Further, findings also suggestthat PEOU
positively influences Bl of hospitality students in

adoptingMOOCs. The findings are similar to previous
studies(Al-Adwan, 2020; Al-Emran& Teo, 2020). In

other words, hospitality studentsfind it easyto use
MOOCs and thus perceive coursesoffered on the
MOOC platform to be helpful in the context of their
academi@ctivities.

Additionally, this studyuncoversa positiverelationship
betweerDSandBI of hospitalitystudentsn thecontext
of MOOC. The supportand guidanceprovided by the
teachers, mentors and top managementof the
organisatiorarefoundto positively influencestudents]
behaviour to adopt MOOC for their academic
accomplishmentThis finding is in line with (Magid
Igbaria, Parasurama Baroudi, 1996), who suggest
that individuals are likely to exhibit favourable
behaviouin anorganisatiorwherenewtechnologiesre
widely usedandsupportedThis indicatesthat OS plays
acrucialrole in implementingandadaptingMOOCsin
an academicenvironmentIn-depthon-thejob training
and organisationencouragemenhelp build studentd
confidenceandcapabilitiegHiggins& Gulliford, 2014),
which further encouragesthem to adopt MOOC.
Meanwhile,B. O Mlahonyand G. Salmon(2014)find
thathighereducatiorinstituteshathaveprovidedaccess
to nontraditionalMOOC coursego on-campusstudents
needadditionalsupportfrom the universitiesto develop
learningskills for the successfutompletionof MOOC
programs. They further proposethat theoreticaland
liberal studiesshouldbe providedby universitiesusing
MOOCs to improve accesdor studentsin developing
countriesWhencoupledwith vocationalelementssuch
as onthejob training, internships,etc., MOOC can
provide holistic and rounded educationto students.
Finally, the findings of this study suggestthat ISE
moderatesherelationsip betweerOSandBI. Students
with low ISE need higher OS to adopt MOOCs for
academi@urposesHowever for the studentswith high

ISE, minimal supportfrom the organisatioris adequate.

Thus,hospitalityeducator@ndtrainersneedto consider
this observationandpay moreattentionto studentswith

low ISE. The possiblereasondor the positiveimpactof

perceivedusefulnessand easeof use on behavioural
intentioncanbeattributedto manyfactors.Forexample,
MOOC offersavariety of subjectslt alsoallowsyouto

learn from peersaround the world. MOOC is also
available in different languages.The integration of

MOOCs as an open elective subject(s) facilitates
studentsto opt for a subjectof their own choiceasan
electivesubjectto acquireknowledgein the areasthat
areinterestingandimportantfor them. Anotherreason
could be the adoptionof MOOCs by instructors,and
universities are building different subject$ MOOCs,
including tourismandhospitalityrelatedMOOCs (Lin,

Cantoni& Murphy, 2018).
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This study bestowsfew significantcontributionsto the
hospitality educationliterature. First, it identifies the
factorsaffectingthe adoptionof MOOCshby hospitality
studentsby integratingTAM. Second the inclusion of
OS as an additional indepement variable in TAM

contributed to a better understandingof hospitality
studentd] adoption of MOOCs. Third, this study
integratesISE as a moderatorin TAM and provides
better insights concerning MOOC adoption by
hospitalitystudentsFinally, this is the first studyin the
Indian hospitalityeducationcontextto testthe adoption
of MOOCsusingthe TAM framework.

This study has several implications for hospitality
educatorsandindustry practitioners particularlyin the

contextof MOOC adoptionfor bridging the skill gap.
This study demonstrateshat hospitality studentsfind

MOOCshelpfulin enhancingheir skill sets.Also, they
found the adoptionof MOOCsto be an easyprocess.
This is anencouragindinding for hospitalityeducators
who must encourge and recommendmore relevant
MOOC coursedo enabletheir studentdo enhanceheir

skills. Another importantfinding of useis that there
exists a positive relationship betweenthe OS and
studentgadoption of MOOC, suggestingthat verbal
persuasiongncouragemenrfrom top managemernf the

institute and module leadersplay a crucial role in

encouragindOOC adoptionby the studentsOSplays
a crucial role in creatinga conduciveenvironmentto

adopt new technology,in this case,MOOC. The top

leadershp of hospitality schoolsneedsto acceptthe

responsibilityto identify the currentandfuture needsof

thehospitalityindustryandsupportthe entireprocesof

MOOC adoption. They also needto exhibit dynamic
leadershigo motivatehospitalitystudentgo registerfor

MOOCsby identifyingdifferentcoursesvailableonthe

platform,thus,helpingto bridgeskill gaps Besidesthey
shouldalsoorganisdT trainingfor thosewith low ISE.

This is becausetudentdISE is a significantmoderator
betweenOS and MOOC adoption among hospitality
studentsFurther this studyprovidesinitial evidenceor

the moderatingrole of ISE betweenOS andbehavioral
intention amonghospitality studentsin the context of

MOOC. It confirmsthat ISE is a meaningfulconstrut

within the contextof MOOC adoption.

6. Limitations and conclusions

The presentstudy has a few limitations. First, it is
conductedusingdatafrom a single hospitalityinstitute,
sothefindingscannotbegeneralisedo alargercontext.
Further similar researchs neededisingdatafrom other
hospitality institutesin India. Second the datausedin
the studyis crosssectional.Thus,longitudinaldataare
neededo assesthefactorsthatinfluencethebehavioral
intentionof hospitalitystudentsThird, thefindings are
basedon the behavioralintention of students.Future
studiesneedto measurethe factorsthat influence the
actual behavior of hospitality students.This study is
descriptive and thus needs further investigation by
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including other stakeholders,such as module leaders,
hospitalityeducatorsandindustrypractitioners.

To summariseMOOC hasemergedasa gamechanger
in highereducationMohanetal., 2020).1t is suggested
that studentsare likely to completethe courseif it is
integratedinto the university program(El Said,2017).
Thus,hospitalityinstitutesmustfind innovativewaysto
adoptMOOCs in their academiccurriculum basedon
theindustryrequirementsBy doing so,theycanplay a
significantrolein bridgingthegapbetweenindustryand
academia.MOOC is consideredan easy means to
incorporateadditional skill sets among the students.
Thus,basedntheliteratureon MOOCsandour study$
findings,it canbeconcludedhatthelSEandOSaretwo
additionalvariableghatcanbeintegratednto the TAM.
OS is crucial becauselearners can have a more
streamlinecandsystematidearningexperiencemaking
learning more accessible, fun, meaningful and
productive Further,ISE, abeliefin one$ capabilitiesto
organizeand execute online learning, is a potentially
critical factorin the adoptionof MOOCsby hospitality
studentsThe methodandparametersisedin this study
canberepeatedn otherculturalcontexts.
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Abstract

The aim was to answerthe questionaboutthe role of time from the traumaexperiencan associationdetweenlife-
satisfaction,experiencingburnoutand posttraumatic growth. The sampleconsistedof 199 university students.The
participantswere approachedn the Internetby using university platforms, social mediaand e-mails. The study was
performedin April 2020,during the peakof Covid19.Descriptivestatistics,alfa Cronbach§, ANOVA and MANOVA
were calculatedto identify burnoutlevel, traumaticgrowth and life satisfaction.Academicburnoutindicatorswere
significant predictorsof posttraumaticgrowth in all groups,howeverdifferent areasof problemswere asseiatedin
relationto time from trauma.Pasttraumaticexperiencesndour attitudestowardthe meaningof it in our lives changes
overtime. Due to thesechangesve may differentreacton a long-last crisesand new threatsin our life, like pandemic
Covid 19. The positiveeffectof posttraumaticgrowthis not alwaysconnectedvith higherlife satisfaction
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1. Introduction

Burnoutsyndromeasa long last crisis

Employee$§ or studentpurnoutfrom therole, doesnot
occurovernight,it is a procesdasting montts or even
years.Also, the personaffectedby burnoutsyndrome
maintainssymptomsfor a long time. Cherniss(1992)
indicatesthe importanceof the momentwhen burr-in
occurs.If it affectsa group of peopleperformingwork
recently, it is not a long-term process,while if an
overwhelmedpersormperformswork for along periodof
time, it has many adverseconsequencedn addition,
Demeroutietal. (2002)notethatburnoutcarriesalong
lasting mental burden. This stateis related mostly to
individual, not environmentafactorsthat are the basis

for burnout.Thereforetheindividual canstrugglealone
with theinternalsymptomdor alongtime while looking
for remediesSomeauthorsclaimthatburnoutsyndrome
is a generalterm for various misdefinedhumancrises.
Burisch$§ theory of burnoutis basedon the theory of
action(Burisch,2002).Accordingto the authorburnout
syndromeis bestconceptualizedsa highly nonspecific
entity, the genericnamefor certaintypesof crisesthat
manifestthemselvesn a multifacetedsymptomatology
(Burisch,1993). One of the burnoutcore symptomsis
loss of autonomy,which leadsto functional disorder.
Burisch$§ (1993)assumptiongre basedon episodesf
actionthatcanbe anyindividual behaviorlasting from
severalminutesto manyyears.Action episodedorm a
pyramid in which one-episodeoverridesothers. The
distrbances of action episodes contribute to the
difficulties encounteredy the individual in achieving
personaboalsor insufficientmotivationto completethe
task.Accordingto the theoryof action,burn-out refers
to erroneouslydefinedforms of collapsein monotone
life. Burisch(1993)distinguishedour typesof disturbed
episodes of action. These include difficulties
experiencedby burnediout person on the way to
achievinggoals,thwarting the motive, nonmotivating
rewardor endresult.Accordingto theauthor,secondary
stressleadsto burn-out, which is the useof ineffective
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remedialstrategiesand, as a consequencehe loss of

autonomy.When an individual cope with secondary
stress, this affects personality development and

enhancefiumanremedialskills. On the otherhand,the

experienceof failure at every step, may affect an

increasein burnoutsymptoms.It is worth to add that

burnoutwasalsodefinedasastructural(Leiter, 1992)or

spiritual crisis ORF]J\GaR 201D in which

personal ovewhelmed is related to experiencing
psychological chronic distress induced by

ineffectivenessn undertakingactionsand burdensome
requirementsin the work environment,as well as

previousidealistic beliefs, valuesand life goals break
down =D U e&aD, 2020).Oftentimes,the processof

burnout results in negative selfconcept, negative
attitudestoward othersand variouspsychosomati@nd

mental problems i.e. depression and anxiety
(Koutsimanietal., 2019).

Burnoutandtraumaticexperiences

Experiencing traumatic event may be crucial for
psychologicaldisordersor ineffectivenessin various
areadn life atalater stagein everyplane,both family
and professionalas trauma triggers other problems
(Fatwaetal.,2014).If thephysical,mentalor behavioral
problems occur after a month with the ongoing
maladaptivereactionsandseveredistresgo a traumatic
experience (re-experiencing trauma), PostTraumatic
StressDisorderis recognized Terr, 1988; Fatwaet al.,
2014). Secondarytraumatic stress is identified by
Thomasand Wilson (2004) as part of a set of stress
situations experiencedby the individual, including
trauma and fatigue. Whether the situation will be
perceivedby a personas traumatic dependson their
resourcegWheder, 2007). According to Jenkinsand
Baird (2002), traumatic stressis similar to burnout
becaus¢heyhaveacommonground,whichis exposing
individuals to emotional involvement in social
relationshipsin studiesconductedy Galeketal. (2011)
it hasbeenshownthatthe higherthe socialsupportthat
anindividualreceivesthelowerthelevel of burnoutand
traumaticstressHowever the authorsof the studypoint
outthatnot everytype of socialsupportreceivedbrings
suchan effect. Supervisoryard family supportare the
most effective. PTSD symptomslasts for months, or
longer(Zlotnick etal.,2001),andits severitymaydiffer
from time to time. Chatardetal. (2011,p.47)statedthat
traumatic events generatedisruptive effects, because
they disrupt the capacityof the individual § meaning
systemsself-esteemandcloserelationshipgo perform
theirnormalanxiety-bufferingfunctions.Burnoutis also
often related to withdrawal and alienation and
impairmentof copingandemotionalmechanismasit is
strongly associatedwith inability to reduce negative
emotionalstatesand sustainpositive affect (Ferreiraet
al., 2019). In both abovementionegphenomenorthe
individual is more susceptibleto anxiety, intrusive
thoughts(ruminations) becameoversensitiveandavoid
others, are related to changein self and worldview

42

(AmericanPsychiatricAssociation 2013;Vandevalaet
al., 2017;Kumar, 2018). 9 v U&t al. (2020)found that
psychological capital are protective factors in both
burnout and secondey traumatic stress. Studies
analyzing the relationship betweenacademicburnout
andposttraumaticgrowth(PTGI) arerarelyundertaken.
Ying et al. (2016) in longitudinal surveys analyzed
relationshipsof PTG, resilienceandacademidurnout
in asampleof 788adolescensurvivorsof theWenchuan
earthquakeTheresultsindicatedthat studentgburnout
was negatively correlatedto PTGI, what is more
resilience moderated the longitudinal association
betweenPTG andchangesn academidurnout,with a
strorger and negativecorrelationsfor individuals with
low trait resilience.

PTSD,posttraumaticgrowthandlife-satisfaction

Theoriesof posttraumaticgrowth (PTGI) include the
concepbf interpretingtraumaashighly challengindife
events, when the individual reflects on traumatic
experienceandfind positive outcomesor makea new
senseof it as a result (Aftyka et al., 2020). PTG,
derivingbenefitsfollowing potentiallytraumaticevents,
that manifest itself as profound transformationsin
various area of life, and leadsto improve in social
relationships,finding new life paths, increasinglife
appreciation, opennessto new deepened spiritual
experiencesand enhanceawarenesf selfstrengths
(Tedeschi, Calhoun 1996, 2004), widened sense of
wisdom ard well-being (Jayawickremeet al., 2014;
Raggetetal.,2019),feelmoreempathyandcompassion,
and may look at their pastexperiencedrom a distance
(Aftyka etal., 2020).PTGis oftendefinedasaresultof
intentionalruminationprocessegonductedn orderto
integratea pastdifficulties into a previousview of the
world, ratherthan a direct outcomeof the traumatic
eventitself (Raggeret al., 2019). Satisfactionthat the
individual derives from life as well as the tasks
performedis an important factor protecting against
routine, boredomor evenin traumaticsituationsfaster
recovery As follows from studiescarriedoutby Mosher
etal. (2006) posttraumaticgrowthis synonymouswith
increasen life-satisfactionHowever,in studiesby Park
et al. (2010) a relationship between posttraumatic
growth and betteradaptationwas observed Ruini and
Vescovelli(2013)suggesthatgratitudeis animportant
predictor of satisfactionderived from the activities
performedandthusa positiveattitudetowards whatthe
individual doesin life. The literatureis inconsistenbn
the time elapsedafter trauma for growth to occur
(Linley, Joseph2004). PTGI after traumainducedby
chronic illness or disability in some studies was
significantly related to time since it was diagnosed
(positively or negatively) and some authorsdid not
observeassociationatall (SSrenseretal., 2019).Kunst
(2011) found that distressmay produceposttraumatic
growth, however only until the level of distressis
manageablafterwhichstageanindividualis lesslikely
to exhibit posttraumaticgrowth. According to PTGI
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model proposedby Tedeschiand Calhoun(2004) the
positive changeis a complex process,which rarely
occursimmediatelyaftertraumaticevent.

Thecurrentstudyconceptualframework

Thetheoreticabpproachedescribedhbore suggesthat
burnout can be viewed as a longlast educational
crisisof personabeliefs,valuesandlife goalsrelatedto
educationwhichis a graduallyprogressiverocessover
time, leadingto manyadverseconsequencegspecially
reducing the individual § ability to cope with new
burdensand to be satisfiedwith life. However,to date,
only a few studieshave exploredstudentburnout, life
satisfactionand PTGI altogetherin the contextof the
time from the traumatic experienceand situational
crises, namely pandemicCovid 19. Thus, the main
purposeof the studywasto answerthe questionabout
the role of time from the trauma experiencein
associations between life-satisfaction, experienang
burnout and posttraumatic growth. In particular we
were trying to get answerson a questionwhat is the
significancein posttraumatic growth of overlapping
crisesthatlastfor along periodof time andmay not be
severeatfirst for a person(i.e. academicburnoutwhose
symptomsescalatewith the time past)with thosethat
directly threatenthe individual and affect everyhuman
being (pandemicCovid 19 - a new threatto life and
health,howeverit is commonand can be treatedas a
phenomenorinscribedin the everydayfunctioning of
everyone),and thosethat relate to individual difficult
life experiencedrom the past(Traumaticexperiences
from the past).Basedon previousstudieswe assumed
that:(1) thelevelsof posttraumaticgrowth(PTGI), life-
satisfaction (SWLS) and academicburnout will be
differentin groupsdistinguishedby time passingfrom
trauma(2) thelongertime from traumaticexperience¢he
higher PTGl and SWLS, and the lower academic
burnout indicators; (3) higher academic burnout
indicatorswill predictlower posttraumaticgrowth,and
higherlife-satisfactiorwill predicthigherposttraumatic
growth.

2. Materials and Methods

2.1 Participants

Thesampleconsistedf 199universitystudentagedl8
to 48 years.Their meanagewasM =21.92years(SD =
5.00 years), and 84.9% of them were women. The
participantswere recruitedin severaluniversitiesfrom
different fields of studying e.g. Teaching Faculties
(44.4%), Social Sciences(15.4), Sciences(23.4%),
Humanisticsciencg8.4%), Naturalsciencg0.9%).0ne
studentdid not mark the field of the study. Most of
participants were satisfied with their academic
achievements(N=134, 62.6%). 78.4% had positive
attitudeto thefield of studyingbeforepandemigeriod,
and such positive attitude during pandemic time
sustainedthe same approach50.3%). Only 38.7%
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declaredhatonline contactwith teacherss comfortable
for them,and68.6%statedthattheylack ¥aceto face”
contactwith teachers.

2.2 Instruments

Universitystudent§ burnoutscale(USBS)is a 34-items
scalewith 4 - point Likert scale(1- strongly agree 4-
strongly disagree).The scaleis basedon SSBSscale
originally proposedfor secondaryschool studentsby
Aypay (2012).It measuresotal level of burnoutandits
sevan dimensions:Loss of interestin school (LIS),
Burnoutdueto studying(BDS), Burnoutdueto family
(BDF), Burnoutdueto doinghomework(BDH), Being
boredandtired of teachemttitudes(BTT), Needto rest
andhavefun (NRF) andIncompetencén school(ISS).
In SSBSscalethehigherscoremeanghelowerburnout.

Satisfactionwith life scale (SWLS) by Diener et al.
(1985) in polish adaptation of Jankowski (2015)
measurespecific life satisfactiondomainsand global
cognitivejudgmentsA 5-item scalewith 7-point Likert
scale(1 - strongly disagree,7 +strongly agree).The
higherthe overall scoreachievedby the individual, the
higherthelife satisfaction.

Posttraumatic growth scale (PTGI) by Tedeschiand
Calhoun(1995)in polish adaptationof 2 J L a/BNilik
and Juczy ski (2010) is 21-item scale with 6-point
Likert scale(0 tstronglydisagreep zstronglyagree).
The higher the score, the higher the intensity of the
positive changes.Inventory measures4 factors that
contributeto posttraumatic development:changesin
self-perception,changesin relationshipswith others,
greaterappreciatiorof life, andspiritualchanges.

2.3 Procedure

The participantswere approachedn the Internet by
using university platforms, social media and e-mails.
Thestudywasperformedn April 2020,duringtheatthe
peak of Covid19 casesin Poland. The responders
volunteeredor the study and receivedno paymentfor
participation. Descriptive statistics, alfa CronbactHs,
ANOVA andMANOVA werecalculatedvith the SPS
version22.0.Pearsor$ coefficientswere performedby
usingSTATISTICA 13.3PL.

2.4 EthicsConsideration

The studywasapprovedy the Ethic CommissionThe
respondentgatrticipatingin the study were informed
thatthey could resignfrom participationin the studyat
anytime andthattheywould notreceiveanybenefitsfor
participatingin the study.After thetest,the participants
could seetheir resultsandcompareit with the average
of peoplewhotook partin the study.

© ltalian e-LearningAssociation



TomaszekK., & MuchackaCymermanA.

Je-LKS, Vol. 18, No. 2 (2022)

3. Results

3.1 Comparis@ analysis

The samplewas divided into three groupsdiffer with

time periodfrom traumaticexperienceThe first group
experiencedraumain time period from 1 monthto 1

year (N=47, 23.6%), traumatic situations of these
participants mostly were connected with loosing
somebodyclose to and work and financial problems.
The mostnumerougroupwasgroup?2 with traumathat
occurredfrom 1 to 5 yearsago (90 students45.23%).
Thetypesof traumaticexperiencethatweremostoften
indicatedwerethe sameasin group1. In the lastgroup
thetime from traumaticexperiencevasover5yearsago.
In this group participantsmost often indicatedloss of

somebodyclose to and sicknessor disability as the
cause®f thetrauma(seeTab.1).

Time from thetraumaexperience

Groupl. Group2. Group3.
Typeof From Froml  Over5 Total
traumatic last to5 years sample
experiene monthto years ago (N=199)

oneyear ago (N=62)

(N=47) (N=90)

Lossof sb 20 42 16 78
closeto
Work and
financial 15 18 11 44
problem
Family
problemsor 2 12 12 26
divorce
Sicknesor
disability 5 10 19 34
Violent event
(assaulor 5 5 4 14
accident
Other 0 3 0 3

Table 1 - Thenumberandtypeof traumatic
experiencef studysample(N=199)

The descriptive statisticsfor eachof three group are
presentedin Table 2 and 3. According to oneway
ANOVA significantlyhigherposttraumaticgrowthwas
foundin groupswith longertime periodfrom traumatic
experiencggroup2, 1-5 yearsfrom trauma,andgroup
3, over 5 yearsfrom trauma)in comparisorto group 1

(trauma experiencedfrom 1 month to 1 year). The

comparison®f the level of PTGI betweengroup2 and
3 was insignificart. MANOVA results indicated
significant differencesbetweengroupsin the burnout
indicatorsandlife satisfaction(Fgue,3s4= 2.00,p = .013,
B = .081). However these differences mainly are
connectedvith higherlevel of life satisfactionin group
1 comparedto group 3. Thus hypothesisone was
partially accepted,e.g. the levels of posttraumatic
growth (PTGI) and life-satisfaction (SWLS) but not

academidurnou wasdifferentin groupsdistinguished
by time passingrom trauma.

Variable:PTGI posttraumaticgrowthtotal score

Groupl. Group2.  Group3.
Fromlast Fromlto Over5
monthto 5years years
oneyear ago ago
(N=47) (N=90) (N=62)
Alfa_ M (SD) M (SD) M (SD) F df p
56.43 64.38 67.13
.92 (21.33) (18.18) (15.38) 483 2,186 .009

Table 2 - Descriptivestatistics§yMeansand
Standardieviations)of PTGl in threetested
groups

3.2 Correlationanalysis

The longertime from traumathe higher posttraumatic
growth (Pearsor§ r = .21, p = .004), and lower life

satisfactionPearsor§r = -.22,p = .002),andthe lower
burnoutdueto teacherdpttitude(Pearsor§r = .16,p =

0.21)(Statisticscalculatedor total sample).

There were a positive significant associatia between
posttraumatic growth (PTGI) and life satisfactionin
totalsampe (r =.21,p =.004),while burnoutindicators
did not significantly correlatewith PTGI score Burnout
dueto teacherdpttitude(BDT) (Pearsor§r = -.46,p =
.002)andfeelingof incompetencélSS) (Pearsorgr = -
.38, p = .012) were significantly as®ciatedwith post
traumatic growth in the group with the shortesttime
from trauma(Group 1). Feelingof incompetencgISS)
was also significantly correlatedwith posttraumatic
growth in secondgroup with time period from trauma
experiencdrom 1 to 5 yeas, howeverthe correlations
were positive (Pearsor§ r = .24, p = .029). In second
group also life satisfactionpositively correlatedwith
PTGl total score(Pearsor§ r = .55, p < .0001).In the
third group (over 5 yearsfrom trauma)all associations
wereinsignificant.

Hencethehypothesigwo waspatrtially acceptec.g.the
longertime from traumaticexperiencehe higherPTGI
and SWLS, however only one academic burnout
indicatorwaslowere.q.BDT.

3.3 Multiple regressioranalysis

A multiple regressioranalysesvereperformedo check
if burnoutindicatorsandlife satisfactiorwerepredictors
of posttraumaticgrowth. Theregressioimodelfor total
sample was insignificant Fg172= 1.80, p = .081,
howeverlower burnoutdueto teacherattitude(8 = .21,
p = .05) andhigherlife satisfaction(§ = .22, p = .004)
were a significant predictors of PTGI. Similarly,
accordingto the results,the model for group 3 (the
longest time form trauma experience) appeared
insignificant(Fe 47 = 1.72 p = .118).Eventhoughone
variable- burnoutdueto parentsfpressurg BDF) was
significantly associatedwith the PTGI score in this
group (8 = .49, p < .01). BDF was also significant
predictorof PTGIlin group?2 (with time periodfrom 1 to
5yearsfrom traumaexperience)life satisfactiorturned
outto besucha predictoronly in the secondgroupwith
time periodfrom traumabetweenl to 5 yearsago, (8 =
.59, p < .0001).Loss of interest(LIS), burnoutdueto
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Groupl. Group2. Group3.
) Fromlastmonthto oneyear From1to5yearsago Over5 yearsago
Variables Alfa F df p
(N=47) (N=90) (N=62)
M SD M SD M SD
LIS .80 17.00 .56 16.99 .39 17.97 49 1.40 2,188 .249
BDS 81 17.07 .57 17.17 .39 17.79 49 .65 2,188 .526
BDF 79 15.19 .56 14.01 .39 15.24 .48 2,57 2,188 .079
BDH .62 12.47 41 13.57 .29 13.36 .36 2.49 2,188 .087
BDT 72 10.47 .39 10.67 .27 11.48 .33 2.53 2,188 .082
NHF a7 9.16 42 9.09 .29 9.38 .36 .20 2,188 .820
ISS .76 8.72 40 8.53 .28 8.45 .35 14 2,188 .874
USBS .92 90.07 16.38 90.02 16.94 93.92 12.64 1.28 2,190 .281
SWLS .85 25.21 .87 22.99 .60 22.21 .75 3.59 2,188 .029

Note: LIS - Lossof Interestin School;BDS - BurnoutDueto Studying;BDF - BurnoutDueto ParentsBDH - BurnoutDueto Doing
Homework;BDT - BeingBoredandTired of TeacherAttitudes;NRF - Needto RestandHaveFun;ISS- Incompetencén School;,USBS *

AcademicBurnoutTotal Score;SWLS +Life satisfaction

Table 3 - Descriptivestatistic§YMeansand Standardleviations)of testedvariablesor threegroupsdifferentin time periodfrom

traumaticexperience

studying(BDS), and burnoutdueto homework(BDH)
significantly predictedPTGI in two groupsi.e. group1
with the shortestime periodfrom traumaandgroup2,
1-5 yearsfrom trauma(8 equalfrom -1.61to 1.27).In
groupl alsoburnoutdueto W H D Fattitide\BIDT) (8
=-.69,p < .01)andin group?2 feeling of incompetence
in school(ISS) (8§ =.30, p < .05) significantly predicted
PTGI (see Tade 4). In a summary,the third study
hypothesisjn which we assumedhat higheracademic
burnout indicators will predict lower posttraumatic
growth, and higher life-satisfactionwill predict higher
posttraumaticgrowthwasalsoonly partially accepted.

Groupl. Group2. Group3.
Fromlast Frompl to5 Overg Total
monthto yearsago yearsago (Ssmfgleg)
oneyear ¢ 4 =
P (N=90) (N=62)
Variables § § § §
LIS 1.27" -.55" -.01 .07
BDS -1.61" 76" .25 .07
BDF -.20 -22 49" .01
BDH .83 =31 -.08 -.08
BDT -.69" -.08 -.35 =21
NHF .24 -.20 -.14 .09
ISS -.20 .30 12 .01
SWLS -.08 59" -.20 22"
F(df), p Fs,34) Fs73) Fs.47) F172)
=5.48, =941, =1.72, =1.80,
p<.0001  p<.0001  p=.118  p=081
R? "5 .56/.46 .51/.45 .23/.10 .08/.03

Note: LIS - Lossof Interestin School;BDS - BurnoutDueto
Studying;BDF - BurnoutDueto ParentsBDH - BurnoutDueto
Doing Homework;BDT - BeingBoredandTired of Teacher
Attitudes;NRF - Needto RestandHaveFun;ISS - Incompetencén
School;SWLS +Life satisfaction

"p<.05;"p<.01;"" p<.001

Table 4 - Predictorsof posttraumaticgrowth +
resultsof regressioranalysisfor threegroupswith
differenttime periodfrom traumaticexperiences
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4. Discussionand Conclusions

The primary purposeof this study wasto examinethe
relationshippetweeracademidurnout ife satisfaction,
andposttraumaticgrowthin the contextof time passing
from trauma.

Our findings were partly in accordancewith the first

hypothesisasthe highestposttraumaticgrowth (PTGI)

was discoveredin groupwith the shortesttime period
from traumatic experience. Only life satisfaction
significantlydiffers groupswith thelowestSWLSscore
in the samplewith the longesttime periodfrom trauma.
The findings confirmed that time pastafter traumatic
experiencess relatedto higher posttraumaticgrowth,

and surprisingly with lower life-satisfaction,and only

one burnoutindicator - lower burnoutdueto teachers]
attitude.In particular,whenconsideringiime pastfrom

traumatic situation, posttraumatic growth (PTG)

significantlycorrelatedwith higherlife satisfactioronly

in a group with mediumtime from trauma(group 2),

while suchassociationsglid notappeain therestgroups.
PTGl alsocorrelatedwvith severaindicatorsof burnout:
in group1 with higherburnoutdueto teacherdpattitude
(BDT) andhigherfeelingof incompetencé schooland
in group2 with lowerfeelingof incompetencé school.
In group 3 burnout was not associatedwith PTGI.

Thereforetheseconchypothesiavasalsoonly partially

confirmed.

Finally, we also did not fully confirm the third
hypothesisThe regressioranalysisrevealedthat apart
from the insignificanceof the modelfor total sample,
higherlife satisfactiorandhigherburnoutdueto family
pressure were significant predictors of PTGI.
Interestingly, higher life satisfaction significantly
predictedPTGI, but only in group with mediumtime
from traumatic situation (group 2). According to the
results academicburnout indicators were significant
predictors of posttraumatic growth in all groups,
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howeverdifferentareasof problemswereassociatedn
relationto time from trauma Additionally, themodelfor
group 3 wasinsignificant(with significantburnoutdue
to family pressureas predictorof PTGI). In particular,
someburnoutvariablesplayeda differentrole in PTGI
over time e.g. loss of interest, and burnout due to
homework were positively associatedwith PTGI in
group 1 (higher level of this burnout symptoms
predictedlower posttraumaticgrowth) and negatively
in group 2 (lower levels of thesevariablespredicted
lower posttraumaticgrowth). Similarly, burnoutdueto
studyingwasnegativelyrelatedto PTGl in group 1 and
positively in group 2. Burnout due to family pressure
was negatively connectedto PTGI in group 2 and
positively in group 3. Theseresultsmay suggestthat
overtime the meaningof thelong lastproblems/chronic
stresssymptomschangesWhenwe considerour crises
connectedvith educationin a perspectiveof traumatic
experienceand the meaningof it in our life, we may
underestimateor overestimatethesecrises. Similarly,
conclusionvasmadeby Raggetetal. (2019),who stated
that growth and stress after critical incidents are
independentrom eachotherandcanco-exist.

As a summary, our studies indicated that academic
burnoutmay be relatedto higherposttraumaticgrowth
becausewe may minimize everyday overwhelming
problems(suchaslack of interestof university classes)
in a perspectiveof our difficult experiencesbut over
time this effect startsto decreaseEven thoughsome
difficulties andeducatiorstressesnay be sodisturbing
thatthey suppres®TGI at first (duty to studying),yet
with thetime they startto dominatein our view of self,
sensef actions,andtheassessments thesurrounding
social world. This may later reveal as a lower life
satisfaction, because over time we feel more
overwhelmedwith the current crisis and may less
positive interpretthe meaningof traumaticpastevent.
Despite the fact, that many models of PTGI and
empiricalresultssuggesthatwell-beingis significantly
relatedto changesnducedby post traumaticgrowth,
not all studiesconfirmedsuchrelationse.g.Hall et al.
(2010) found no correlationsbetweenPTGI and well-
being, even though they controlled several
psychologicabbndsociodemographicharacteristicef
participants such as: age, sex, ethnicity, education,
religiosity, degreeof terroiism exposure self-efficacy,
nonterrorism stressful life events, and loss of
psychosociahndeconomicaesourcesin thelight of our
results,suchlack of connectionsnaybeassociateavith
the passingof time from trauma.Our findings suggest
that posiive changeafter traumafrom the past, and
experiencindonglastcrisesarenotassociatedvith each
other, after longer period of time from traumatic
situation. Thus, the longer time from traumais not
connectedvith theweakersymptomsf longlastcrises,
suchasburnout.Interestingly,longertime period from
traumatic experiencewas not related to higher life
satisfactionwhatsuggestshatpositivegrowthmaynot
protect us from new and common threats.This may
occur as we possibly interpretthe new difficulties in
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negativeway, asanothetburdenwe haveto facein life,
whichin turn maydecreaseur life satisfaction.

Ourfindingsshouldalsobeinterpretedn thelight of the
psychologicaland social costsof the pandemicCovid
19. Specifically,thethreatassociateavith the pandemic
led to prolongedexposureo distressfearof contagion,
and social isolation. Metaanalysis of past studies
pointed out that psychologicaleffects related to the
pandemicwere separationfrom loved ones, loss of
freedom, uncertainty about the advancementf the
diseaseandthefeelingof helplessnesslepressionand
arisein suicides(Saladinoet al., 2020). The Covid 19
pandemianay alsoincreasea feeling of fragility of life
andone$ mortality. Hence,anxiey aboutthe senseof
one$ existencenvhich normally stayson a latentlevelis
updatedandcurrentcrisescauseusto startnoticingthe
current recent problems but also past difficult
experiencesn a negativelight. This statemayforce an
individual to redefinethe meaningof life, evenif the
pasttraumawasworkedthrough.Moreover,our results
partially confirm that changesn the core beliefsabout
selfandthe world causedy trauma,arealsorelatedto
changesn the cognitive aspectof well-being, namely
life satisfaction.This effect may be connectedto the
person§ inability to experiencesatisfactionin the same
way (or onthesameevel) asbeforethetraumaticevent.
Traumatransformspeople$ feelings, but also factors
thataretakeninto accountwhenwe evaluateour lives.
People with trauma are also more prone to highly
challenging life circumstances, which turn into
fluctuationin life satisfactionThe overlappingof long-
term (i.e. burnaut syndrome)and situational crises
(global health crises causedby Covid 19), combined
with the activationof pasttraumaticexperiencesseems
to causeconsiderabldlifficulties in maintainingpositive
life satisfactionPastandcurrentthreatsto corebeliefs
and self-senseactivate both intrusive and deliberate
ruminationrelatedto traumaticexperience(Triplett et
al.,, 2011). Such subsequent deliberate thinking
concentratesnter alia on finding the meaningof both
life andtheeventandultimatelyproducingarevisedife
narrative (Calhoun et al., 2010) and therefore may
productchangesn life satisfactiorandgrowth. Triplett
et al. (2011) statedthat challengesto the assumptive
world serveas a departurepoint for eventualgrowth.
The authorsfoundthat the associatiorbetweengrowth
andlife satisfactioris weak,howeverin thisrelationthe
presenceof meaningin life plays a significant role.
Therefore posttraumatigrowthwill not necessarilyoe
stronglyassociateavith currentievelsof life satisfaction
in asimpleway. Thisregularitywasalsoobservedn our
study. Abovementioned findings should also be
consideredin the light of type of PTGI. Boals et al.
(2019)distinguishedactualand perceivedgrowth after
trauma. They revealed that perceived PTGI is not
significantly relatedto eitheractual PTG or perceived
generalgrowth. Furthermore in their studies,higher
levels of perceivedPTG were significantly relatedto
increasesin distressand higher levels of avoidance
coping.Ourresuts partially confirm suchregularity,and
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the suggestiorthat perceivedPTG may be more of a
copingprocesghanan accuraterecall of posttraumatic
change (Boals et al., 2019), as in our studies the
directionsof connectionsbetweenPTGI and burnout
indicatorsdiffer asthe overtime or lostits significance.

Our study revealedthat positive effect of growth after
traumaticexperiencas the strongestn longerperiodof
time, however group with medium (2-5 years after
trauma)andthe longest(over 5 yearg were similar in
PTGI. It thereforeseemsthatPTGIl occursandincrease
but only up to somepoint, andthenpersiston this level
despitethe passagef time. In addition,life satisfaction
was the lowestin group with the longesttime period
from trauma Hence,jt is possiblethatwe areenhanced
butonly onthetypeof situationghatareconnectedvith
pasttrauma,howeverit not preparesasfor newthreats
and seemsnot to be connectedwith crises that we
experienced for a long period of time. The
aforementionedregularity is partially confirmed by
aXV]F]\ & Al.O2012), who specifiedthat post +
traumaticgrowth may act as a palliative responseo a
life threatwhenit occursshortlyafteratrauma(chronic
or terminal iliness diagnosis).However in the long
perspectivePTGI may be linked to more profound
positivelife changeslt is alsoworth to addthat results
of longitudinal studiesthat measuredgrowth showed
thatthe highestrateof growthoccurredirom 2 weeksto
6 monthsaftertheassaul{Ulloa etal., 2016).

Pasttraumaticexperiencesndour attitudestowardthe
meaningof it in our lives changesover time. Due to
these changeswe may different react on a long-last
crises(burnoutsymptoms)and new threatsin our life,
like pandemicCovid 19. The positive effect of post
traumaticgrowth is not always connectedwith higher
life satisfaction.Over time, this effect decreasesand
when the new difficult situation that treats our life
appearst maydiminishour life satisfaction.
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Abstract

Therearemanyinterventiongntroducedby OpenUniversity Malaysiain supportingts learnergo successfly complete
the programmethat they have enrolledin. An exampleis the useof personalitytraits dimensionsto predictlearnersO
Lifelong Learningskills dimension.The researchwas carriedout using a surveyinstrumentwhich measure$84 items
within six dimensionsncludingthefive dimensionsasedon the Big Five PersonalityTraitsandthe Lifelong Learning
skills. The samplefor this study was takenfrom the populationof first semestetearnersduring the Septembe£019
semesterAll newlearnersareenrolledin oneof thecompulsorycoursesOUMH1603:LearningSkills for 21stCentury.
Datawascollectedonlineusingthe SurveyMonkeyplatformwithin amonthduration.411outof 2546(16.14%)esponses
wereobtained Thedataanalysiswvascaried out basen descriptivestatisticsandstructuralequatiormodelingby using
SPSSandAMOS software. Thefindingsindicatethatall dimensionshavehigh Cronbach@slpha scoregmorethan0.8)
which meanghatall dimensionsrereliable.In addition,Opennesto ExperienceConscientiousnesfgreeablenessnd

EmotionalStability showedpositivecorrelationswith the Lifelong Learningskills dimensionTheinstrumentsedin this
studyis ableto supportsystemandproposestrategiegor improvinglearnersQifelong Learningskills.
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1. Introduction

In theyear2000,0penUniversity Malaysia(OUM) was
establishedsthe premierOpenandDistancel earning
(ODL) privateinstitutionin Malaysia.The goalsof the
university include promotion of Lifelong Learning
(LLL) andincreasethe numberof knowledgeworkers
as a strategic move towards becominga developed
nation. Its philosophyof educationdiffers from many
otherpublic and private universitiesasit embraesthe
openeducationphilosophyandsupportsa largelearner
population of working adults. These learners have
diverse entry qualifications and face multifaceted
challengesAs suchflexible educationaffordedby the
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openeducationphilosophyis extremelycrucial. In line

with the vision of OUM of becomingthe top flexible

learningproviderin thecountry,initiativescarriedout at
the universityarededicatedowardsensuringthatall of

its programmesire developecdaccordingto the national
quality asswance framework (the Malaysian
Qualification Frameworkor MQF) andthe regulations
set by the Malaysian Quality Agency (MQA). Its

missionis to widenthe accesgo quality educationand
provideLLL opportunitiedy leveragingontechnology,
adopting flexible mode of learning, and providing a

conducive and engaging learning environmentat a

competitiveand affordable cost. Anyone interestedto

theirfurtherstudyalsohasthe opportunityto enroll with

OUM through its Oopen entryQ admission with

Accreditation of Prior Experiential Learning (APEL)

Centre.

OUM offers both Blended Learning and Online
Learning. Both modes are largely based on self
managedearning using eModule (a selfinstructional
learning module) developedby OUMOsCentre for
InstructionDesgnandTechnology(CiDT). Delivery of
the programmess managedy the Centrefor Learning
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Technology(CLT) aswell asthe Centrefor Teaching
and Learning Management (CTLM). The former
leverageshe use of technologyto createa conducive
and engaginglearning environmentfor OUM learners
known as myINSPIRE (a moodlebased learning
platform) that is located on a customized learner
managementsystem (MyLMS). myINSPIRE is a
learningsystenthathoste-modulesforum,live forums,
additional learning resource and assessments.
Meanwhile, CTLM administersteachingand learning
supportfor learnersoy managinghemanpowesupport
and other resources:e-tutors and faceto-face tutors.
eTutorssupportlearnersvia asynchronougorum and
synchronouslive forum sesions, while faceto-face
tutorssupportlearnersvia faceto-facetutorial sessions
at the universityOswell-distributed learning centres.
Learnersat OUM arealsosupportedy otherproviders
suchasthe Digital Library andthe Centrefor Learner
Affairs (CLA); all support services are integrated
throughMyLMS.

The presenceof an online learning environmentthat
allowsfor amuchmoreflexible learningenvironments

better suited to adult learners. Transition to a

predominantlyonline learningenvironmat is a natural
movefor OUM giventhatmostadultsin Malaysiahave
acceptabldevel of digital literacy (T Subramanianet

al.,2019).Thisis anevenmorepressingheedin aworld

wherephysicalsocialdistancingis a newnormbrought
aboutby the COVID-19 pandemic.Paststudieshave
often deliberatedthe issue of perceivedisolation that
online learnerdaceevenbeforethe pandemiqCroft et

al., 2010).This issueis further emphasizedgincemany
are returning to the world of educationafter a long

absace. Theselearnersneedsupport. Thereare many
initiatives that have beencarriedout to createa better
understandingof OUM learners,and improving the
curriculumin orderto achievethe targetedoutcome of

the programmeoffered. The Centreof Reseach and
Innovation (CRI) at OUM hasbeentestingthe use of

personalitytraitsto understanddUM learnersbetterfor

sometime andhassuccessfullydeveloped simpleand
a reliabletool. This study reportsthe centreOsffort to

usethe profile to alsoexgore the relationshipbetween
thetraitsidentifiedandtheLLL skill thatOUM hopego

fosteramongits learnersLLL is alsooneof thetargeted
learningoutcomesn all OUM programmes.

2. Literature review

In 1987, psychologists, Costa and McCrae had
introduced Big Five Personality Traits model in
identifying personality dimensionsof human being
which is now widely usedby many otherresearchers.
The five dimensionsidentified by Costaand McCrae
are: Opennessto Experience, Conscientiousness,
Extravergon, AgreeablenesgndNeuroticism.In 1992,
CostaandMcCraehadelaboratedhe representationf
basicdimension®f personalityusingthefive factorson
the basis of four lines of reasoningand evidence.
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Through the years the items were improved and
amendedo suitthe needof the studyandtherelevance
of thesedimensionswvere highlightedagainby McCrae
andCostain 2004.In 2016,Cubeletal. hadreportedhe

relationshipbetweerthe Big Five PersonalityTraitsand
Productivity. A person's productvity was shown
partially influencedby the Big Five PersonalityTraits.

The use of the Big Five PersonalityTraits to predict
dimensions such as academic performance, job

performanceand life satisfactionwas also proven by

Lounsburyetal. in 2005.The Covid-19 pandemicalso
seesthe use of the Big Five Personality Traits in

predicting anxiety and depression(Nikcevic et al.,

2021). Another interestingrelation that was explored
was betweenentrepreneuriapersonalityand the Big

Five PersonalityTraits by Luetneret al. (2014). Study
alsoindicatethat the Big Five PersonalityTraits have
positiveinfluencein academigerformancg2011).

Academic performanceat OUM refersto successful
completion of the programmesundertakenthat are
marked by the achiexementof the targetedlearning
outcomes of the programmes enrolled. Learning
outcomesn all OUM programmearedesignedisingthe
domains outlined in the Malaysian Qualification
Framework(MQF). The eight domainsunderthe first
MQF versionare: (i) Knowledge, (ii) PracticalSkills,
(i) Social Skills and Responsibilities,(iv) Values,
Attitude and Professionalism,(v) Communication,
Leadershipand TeamSkills, (vi) ProblemSolving and
Scientific Skills, (vii) Information Managementand
Lifelong Learning Skills, and (viii) Managerialand
EntrepreneuriaBkills (MQA, 2010). Domainssuchas
Knowledge PracticalSkills, ProblemSolving Skills and
Scientific Skills are measuredthrough well-designed
assessmemhethodswithin the courseghe studentsare
enrolled-in. Meanwhile, learners@evelopmenin four
otherdomains{i) Values,Attitude andProfessionalism,
(i) Communicationl eadershipand Team Skills, (iii)
InformationManagemenandLifelong LearningSkills,
and (iv) Managerial and EntrepreneurialSkills are
developed through generic university courses: (i)
ProfessionakEthics,(ii) Introductionto Communication
(i) Learning Skills for Openand DistancelLearners,
Basic Concept of Information Technology, (iv)
Principles of Management(v) Entrepreneursp, and
(vi) Thinking Skills and ProblemSolving. The domain
undersocialskills andresponsibilitiesarebuilt into the
hiddencurriculumthroughinteractionsin forums, live
forums and tutorial sessionsResponsibilityis a facet
that has been clearly identified under the
Conscientiousness dimension.  Thus,  highly
conscientiousnedearnersare likely to be responsible
learnersLikewise,goodsocialskills canbe reflectedin
themeasuref the AgreeablenesdimensionTherefore,
it is possiblethata well-tested_earnerProfiling System
couldbeusedastool to depictthe strengthof learnersn
terms of the soft-skills targetedunder selectedMQF
domains.The domainsunder MQF 2.0 differ slightly
from those analysedearlier with the introduction of
numeacy and digital literacy. The Learning Skills for
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Open and DistanceLearnerscoursehas beenrevised
recently to improve its curriculum and to introduce
learnersto Numeracy,Digital Literacy, 4C (Creative
Thinking, Critical Thinking, CommunicatiorSkills and
Collaborative Skills), Global Citizenship and the
Environment.

The plausibility of LLL skills to serve as important
indicatorsfor the performanceof an adult learnerare
exploredin this study.LLL canbe definedasan on
going learningprocesghata personcould engagewith
no agebarrierandcanoccurin anyformat(formal, non
formal or informal). It is often self-initiated, but there
areseveralunderlyingfactorsthatcouldbring aboutthe
intentionto embarkon continuoudearning.LLL skills
can be influencedby few importantelementssuchas
self-directednessSelf-directnesss anintrinsic element.
It is also a facet that has beenidentified under the
ConscientiousnesimensionHighly conscientiousness
learnersarelikely to be self-directal in managingheir
learningprocessSuchlearnersarealsolikely to persist
in completing their studies and thus successfuy
retainedwithin the university. The correlationbetween
personality characteristics and retention is also
suggesteth the study by Frydenberd2007).LLL skills
are also dependenbon extrinsic elementssuch as the
learningenvironmentMourtos (2003) emphasizedhe
needfor studentgo beorganizedn embracing_LL. As
such the design element of the online learning
environmentan be gearedowardsthe developmenof
LLL skills.

Theaim of this studyis to developanonlineevaluation
tool to identify the profiles of OUM learnersusingtheir
personality traits and to understandhow thesetraits
influenceskills suchasLLL skills.

The objectivesof this studyareto:
I developa learnemrofile systemfor OUM,;
ITidentify thegeneralprofile of OUM learners;
Il determine the correlation between the learner
profiling andLLL skills.

3. Methodology

This study uses a survey instrument which was
developedhroughreviewof previousstudiesanditems
that were developed based on the conceptual
understandingf the previousstudies.The items have
beenamended,and improved through severalcycles
beforetheitemswere determinedit for purposeof the
currentstudy. Six dimensionswere exploredincluding
theBig Five Personalityl raits(Openness Experience,
Conscientiousnessk:xtraversion, Agreeablenessand
Emotional Stability) and the LLL set of skills.

Neurotism was renamedas Emotional Stebility as
suggestedy OOConnof1951). The items underLLL

arelargelyadoptedromthe2003work by Mourtos.The
guantitativemethodadoptedin this study is a useful
approachto describethe group of learnersas the
responsescan be obtained much more efficiently
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through online mechanism.The survey instrument
comprisesof LearnerOklentity Numberand 34 items
that were groupedunderthe six dimensionsOpenness
to Experience, Conscientiousness, Extraversion,
AgreeablenessEmotional Stability, and LLL skills.
Learnersvereaskedo respondo theitemsusingafive-
point Likert type scale, 1: Strongly disagree; 2:
Disagree3: Neutral;4: Agree;and5: Stronglyagree.
The populationof this studyis all first semestelearners
in September2019 intake (Cohort 193). The online
survey was carried out through an announcement
containingthe link to the SurveyMonkey URL which
was embeddedn the LearningSkills for 21stCentury
(OUMH1603)coursewhichis a compulsorycoursefor
all first semestelearnersLearnersavererequestedo fill
upthesurveyquestionsA total of threeremindersvere
sentto atotal populationof 2546learnersDatacleaning
resultedin a total of 411 response$16.1%).The data
were analyzedusing the StatisticalPackagefor Socid
Science¢SPSS)ersion22andAMOS Version25.The
analysis performed includes Descriptive Statistics
(mean and standard deviation) of each items and
dimensions.Meanwhile the relation betweenthe LLL
skills andthe five personalitytraits were testedusing
StructuralEquationModeling (SEM).

4. Findings

Thefinding in Tablel showsthedataobtainedrom the
411learnersThe highestmeanvaluewasobservedor
Opennesso Experiencewith scoreof 4.30(sd= 0.68).
This is followed by constructConscietiousnesgmean
= 4.21,sd = 0.71), Agreeablenesémean= 4.21,sd =
0.70), LLL skills (mean = 3.90, sd = 0.73), and
Extraversionlmean= 3.79,sd = 0.87). Meanwhile,the
lowestconstructis Emotional Stability with mean3.44
(sd=0.92).

Dimensions Mean Mean o e o
(s.d)  Ranking Alpha(CA) Ranking
Tome a1 oms
Conscientiousness (g?i) 2 0.857 4
Extraversion (gg% 3 0.831 5
Agreeableness (g%) 2 0.906 1
EmotionalStability (ggg) 4 0.876 2
LLL skills (g:gg) nia 0.908 n/a

Table 1 - Summarydimensionf Learner
Profiling andranking.

It can be concludedthat OUM learnershave shown
higher level of opennesgo experienceconscientious
andagreeablenes3.hey haveshownmoderatdevel of
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Constructs Items Mean g;%?;?gg
Opennes$o | amalwayslooking for newexperiences 4.37 .695
Experience | view challengingsituationsasanopportunityto grow andlearn 4.36 .661
Creativeideasinspireme 4.27 .692
| like totry newthings 4.30 .661
| like to find newwaysof doingthings 4.20 .690
Conscientiousness| | makecarefuljudgemenbeforemakinganyconclusion 4.19 723
| think first beforel actuponsomething 4.14 726
| alwaysfind thesourceto aproblem 4.14 .685
| checkmy work thoroughlybeforesubmitting 4.29 717
| amdeterminedo completemy taskwell 4.28 .687
Extraversion | find it easyto getcloseto people 3.74 .894
| like thecompanyof others 3.77 .835
| like groupactivities 3.84 .889
| like talking to people 3.83 .837
| love brightcolours 3.77 .919
Agreeableness | amalwayspolite to people 4.15 751
| amconsideratandkind towardspeople 4.19 .682
| like to cooperatavith people 4.16 .700
| like helpingothers 4.29 671
| amsupportiveof others 4.24 .709
EmotionalStability | | amfreeof worries 3.24 .994
| usuallyfeelrelaxed 3.44 .907
| remaincalmin mosttensesituation 3.52 .906
| amnotaffectedby moods 3.40 .925
| amanemotionallystableperson 3.62 .854
LLL skills | enjoylearningnewthingson my own 4.11 .699
I amwilling to readnewmaterialson my own 4.02 737
| canassesthe quality of theinformationthatis available 3.91 .740
| cananalysenew contentpatternsaskkey questionsandsynthesizenewconcepts 3.77 744
| canreasorby inferring, predictingandinquiring 3.72 .699
| reflectuponmy learningprocess 3.88 .676
| evaluatemy achievementf thetargetedearningoutcomes 3.94 .683
| useContinuingProfessionaDevelopmen{CPD)activitiesto improvemy work 3.75 .827
| amkeenon sharingmy knowledgeandskills towardsthedevelopmenbf bestpracticesatwork] ~ 4.07 719

Table 2- Details item of Learner Profiling survey

LLL skillsandExtraversiorbutlow scoresn Emotional
Stability. The findings alsoindicatethatall dimensions
havea high CronbachO&lpha scores(more than 0.8)
which meanghatall itemsin theconstructsrereliable.
Furtherexplorationsontheconstructsverediscussedh
the Exploratory Factor Analysis (EFA) and
Corfirmatory FactorAnalysis(CFA) section.

In measuringthe suitability of the datafor EFA and
CFA, the KaiserMeyerOlkin (KMO) and BartlettOs
Testwasconductegrior totheanalysisKMO measures
thesamplingadequacyor eachconstructandfor overall
model. Findingin Table3 showsthatthe samplesizeis
adequatasindicatedby the KMO valuethatis closeto
1 (0.937).The datais alsosuitablefor reductionsince
theresultis significantin Bartlett'stestof sphericity.

In extracting the factors in EFA, the Principal
ComponenfAnalysismethodwasused.Thefactorsthen
wererotatedby VarimaxRotation.Thefindingsin Table
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4 showsthatthereare7 extractectonstructandthetotal

variance from the Initial Eigenvaluesexplains that
40.03% in constuct 1 (Opennessto Experience)
followed by 8.01%in construct2 (EmotionalStability),

6.11% in construct 3 (Agreeableness)4.38% in

construct 4 (LLL), 3.63% in construct 5

(Conscientiousness), 3.25% in  construct 6

(Extraversionjand 2.98%in the last constructof LLL.

Theconstrucfor LLL skills wasfoundto bedividedinto

two distinctconstructsFor the continuationof analysis
in CFA by performing SEM method,both constructs
wereretainedunderthe sameconstruct.

KaiserMeyerOlkin Measureof Samging Adequacy. .937
Bartlet@® Testof Sphericity Approx.Chi-Squart  8985.592

df 561

Sig. .000

Table 3 - KMO andBartlettOFest.
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Figurel presentshe SEMfor LLL skills againsthebig
five traits: Opennesso ExperienceConscientiousness,

ExtraversionAgreeablenessndEmotionalStability.

FurtheranalysisonthemodelingbetweertheLLL skills
andall five dimensionghatwereevaluatedevealedhat
thereis asignificantrelationshipbetweerthe LLL skills
and Opennesgo Experience(p-value = 0.025<0.05),
betweenthe LLL skills and Conscientiousnesgp-

value<0.05)petweertheLLL skills andAgreeableness
(p-value = 0.05), and betweenthe LLL skills and

Emotional Stability (p-value <0.05). Meanwhile the

0.05.

relationshipbetweerthe Extraversionconstructandthe
LLL skills is not significant asthe p-value= 0.918>

Table6 summarizeshe scoreof the modelandlevel of
acceptancéor eachfitnessindex basedon the level of

Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums oBquared Loadings
Total | % of Variance| Cumulative %| Total | % of Variance | Cumulative % | Total | % of Variance | Cumulative %

1 13.609 40.026 40.026 13.609 40.026 40.026 3.854 11.334 11.334

2 2.724 8.011 48.037 2.724 8.011 48.037 3.743 11.008 22.342

3 2.077 6.109 54.146 2.077 6.109 54.146 3.686) 10.841 33.183

4 1.490 4.383 58.529 1.490 4.383 58.529 3.509 10.320 43.503

5 1.235 3.633 62.162 1.235 3.633 62.162 3.024 8.894 52.397

6 1.105 3.250 65.412 1.105 3.250 65.412 2.838 8.348 60.745

7 1.013 2.978 68.390 1.013 2.978 68.390 2.599 7.645 68.390

Table 4- Total Variance ExplainedExtraction Method: Principal Component Analysis

Figure 1- SEM for LLL skills against 5 big traits

Estimate | S.E. | C.R. P Label
LIFELONG |<---| OPEN 129 .057 | 2.244|.025| Significant
LIFELONG |<---| CONS .337 .066 | 5.105 | *** Significant
LIFELONG | <---| EXTR .006 .055 | .102 |.918| Not Significant
LIFELONG |<---| AGRE 110 .056 | 1.962|.050| Significant
LIFELONG | <---| EMOT .165 .049 | 3.361 | *** Significant

Table 5- The regression weight for every path estimate in Figure 1

Model/Fitness Index  GFlI CFI RMSEA

Default model score|  0.848 0.915 0.059

Level of acceptancg > 0.90 >0.90 <0.08
Comments Moderate | Satisfactory| Satisfactory

Table 6- Summary Fitness Indexes for the model in Figure 1.
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acceptancsuggestedy Awang (2012).In conclusion,
the model shows a satisfactory score for RMSEA
(0.059<0.08)and CFI (0.915>0.90),and a moderate
scorefor GFI (0.848<0.90).

Findingsin this study suggestthat learnerswith high
degreeof Opennesgo Experience Conscientiousness,
Agreeablenessand Emotional Stability are likely to
havegoodLLL skills. This finding seemsto echothe
ideamootedby Riggio (2008)thatthe Extraversiortrait
may not matter.

5. Discussion

This study provessuccessfutlevelopmenbf anonline
evaluationtool that can measurethe five personality
traitsthatwerebasedn the Big Five PersonalityT raits
developed by Costa and McCrae. The developed
instrumentis basedon 25 itemswasintegrata with 9

items within the LLL skills dimension,resultingin a
total of 34 items. The instrumentdevelopedfor this
studywastestedandis foundto beareliableinstrument
for the identification of learnerOgersonality traits.
Severconstructsverefound insteadf six throughEFA,

and confirmedthroughCFA. The LLL skills fell into

two distinctconstructsThus, it is necessaryor the set
of LLL Skills to be reviewed again in order to

understandhem better. A study by Solmazin 2017
suggestshatLLL skills candividedinto four constructs:
motivation, perseverance, curiosity, and self

regulations.The instrumenttestedleanstowards self

regulation,and motivation. It is necessaryo maintain
the numberof itemsto a minimum as paststudieshave
shown that increasingthe number of items and the
longer responsetime causelearnersto lose interest
affectingthe validity of theirresponses.

Findingsin this studyalsodepictthe overallpersonality
traitsof OUM learnersThegoodnewsis thattheyhave
a high degreeof opennesso experienceconscientious
andagreeablenedzetweert.3to 4.2mearnvalues.They
also seemto have moderatelevel of LLL skills and
Extraversionwith a meanbetween3.8 and 3.9. This
study suggestshat perhap<effort is neededto improve
the learning environment by analyzing the design
elementof the presenbnline learningenvironmentan
be gearedtowards encouragingthe learnersto be
organized in their learning process and therefore
enhanceheir LLL skills (Mourtos, 2003). As an open
university, OUM is concernedwith the level of LLL
skillsamongnewlearners.

However, the lowest mean among all constructare
Emotionalstabilityat 3.44. Therearetwo concerndere.
One,thelow level of emotionalstability hasa negatie
impact of learners@QLL skills. Second,the level of
emotionalstability itself is a concern.A good level of
emotionalstability suggestsmaturity and potential to
persistin their programmeThisis a new patternfound
amidstthe studiedcohort. Is this a trend amongOUM
learnerswvho belongto the 25to 35 agegroup?If thisis
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so, it is of greatconcernandthereis a needcreatethe
necessarysupport. The importance of e-counselling
servicethatthe university offersto its learnersis even
more importtant now than before. This relation was
exploredandshownto havepositiveimpactin a recent
studyby Martin andKuboja(2022).

This study also showsthat all construct(Opennesgo

Experience ConscientiousnessAgreeableness,and
Emotional Stability) have significantinfluenceson the
LLL skills except for Extraversion. This has been
suggestedy RiggioandReichard2008).Themoderate
level of the extraversiortrait is not a concernasit does
not relateto the LLL skills. Neverthelessthis prompts
us to reconsiderthe designstrategieshat are usedin

designingmaterials,coursesjearningenvironmentand
othersystemsThis studyalsofoundthat OUM learners
havehigh degrean threeoutfour traitsthathavestrong
relation with LLL skills. Learnes generally have
positive traits in  Openness to Experience
Conscientiousnessand AgreeablenessLearnerswill

havegoodchanceof masteringheLLL skills aslongas
theyaresupportedhroughgoodcounselingservice As

suchCRl is exploringtheoptionof continuingthis study
by establishinga new project through a collaborative
effort betweerCLA andOUMOsxpertsin psychology.

This study can also be extendedto explore how the
personalitytraits are linked with the revised domain
underMQF 2.0. Corceptualunderstandingf the traits
may suggest few links suchas: (i) the Conscientious
trait could havea strongpositiveinfluenceon the facet
of responsibilities (one of the MQA programme
outcomes)(ii) the Opennesto Experienceouldhavea
posiive influenceontheexpectegrogrammeoutcomes
suchasproblemsolvingandscientificskills; and(iii) the
Conscientioudraits could also havepositive influence
on expected programme outcomes such as values,
attitude and professionalism,as well as managerial
skills. A desiredprogrammeoutcomecould also have
positive correlationswith more than one personality
trait. Thesehypothesegan be testedby extendingthis
study.Learnerprofiling instrumentusedaspretestand
posttest could potentially serve as a tool to provide
indirect measureof learners@chievemenif the 215
Centurysoft skills. The relation betweenthe Big Five
PersonalityTraits andthe 215 Century Soft Skills that
are also known asthe Life CareerSkills asidentified
underP21 Frameworkmust be exploredfirst. The list
includesFlexibility & Adaptability, Initiative and Self
Direction,Social& CrossculturalSkills, Productivity&
Accountability,aswell asLeadership& Responsibility.
The overlapbetweenthesesetof skills and LLL skills
mustbeidentified.

6. Conclusion
This study presentsthe continuouswork carried out

towardsrefinemenbf theinstrumentwhichmeasureahe
profile of learnersbasedon the Big Five Personality
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Traits. A set of items measuringLLL skills amag
learnersvasincorporatednto thedevelopednstrument.
OUM learnerdrom the 193-cohortshowedhigh degree
of Opennessto Experience Conscientiousnessand
Agreeablenessmoderatedegreeof Extraversionand
LLL skills; and a low degreeof Emotional Sability.
Positive correlations between four out of the five
personalitytraitsandthe LLL skills wereestablishedn
this study. It appearsthat the importance of the
Extraversiontraits among learners might have been

overemphasized.earnemwith high degreeof Openness

to Experience Conscientiousnes#\greeablenessand
Emotional Stability would also be likely to have good
LLL skills. The instrumentcould be usedto identify
learnerswho may not possesgshe traits to becomea
successfulLLL skills, for example those with low
degree of emotional stability. A specially designed
counselingprogrammethat could potentially improve
learnerOsemotional stability must be introduced.
Meanwhile, the design of the online learning
environmentcanbe improvedtowards encouraginghe
learnersto be organizedin their learning processand
enhanceheirLLL skills.

Acknowledgements

This work was supportedby the Open University
Malaysia under OUM Institutional ResearchGrant
(GrantCode:OUM-IR-2013002).

References

Awang,Z. (2012).StructuralEquationModelling
usingAMOSGraphic ShahAlam: Universiti
TeknologiMARA (UiTM Press).

Croft, N., Dalton,A., andGrant,M. (2010).
Overcominglsolationin Distancelearning:
Building a LearningCommunitythroughTime and
Space.Journalfor Educationin the Built
Environment5:1, 27-64,
https://doi.org/10.11120/jebe.2010.05010027

Cubel,M., NuevoChiqueroA., Sanchez”agess.,
andVidal-FernandezM. (2016).Do Personality
Traits Affect Productivity?Evidencefrom the
Labaatory. TheEconomiclournal 126592),654Db
681. http://www.jstor.org/stable/24738158

Frydenberg,. (2007).Persistencen University
ContinuingEducationOnline ClassesThe
InternationalReviewof Researchn Openand
DistributedLearning,8(3).

Komarraju,M., Steven].Karau,S.J.,SchmeckR. R.,
andAvdic, A, (2011).TheBig Five personality
traits,learningstyles,andacademi@chievement.
Personalityand Individual Differences51(4),472-
477 .https://doi.org/10.1016/j.paid.2011.04.019

56

Lounsbury,J.W.,SaudargaR.A., Gibson,andLeong
F.T. (2005).An Investigationof BroadandNarrow
PersonalityTraitsin Relationto Generaland
DomainSpecificLife Satisfactiorof College
StudentsResearclin Higher Education,46(6),
707-729.https://da.org/10.1007/s1116004-4140
6

Leutner,F., Ahmetoglu,G., Akhtar, R.,andChamorre
PremusizT. (2014).Therelationshipbetweerthe
entrepreneurigbersonalityandthe Big Five
personalitytraits. Personalityand Individual
Differencesf3,58-63.
https//doi.org/10.1016/j.paid.2014.01.042

Martin, Y. R., andKuboja,J. M. (2022).Effect of
GuidanceandCounselingon Students@motional
Stability: A Caseof HigherLearninginstitutionsin
Arusha,TanzaniaEastAfrican Journal of
Educationand SocialSciences3(1),94-101,
https://doi.org/10.46606/eajess2022v03i01.0151

MalaysiaQualificationAgency(2010).Malaysian
QualificationFramework. MQA: KualaLumpur.

McCrae,R.R.,andCosta,P.T.(1987).Validationof
the Five-FactorModel of PersonalityAcross
Instrumentsand ObserversJournal of Personality
and SocialPsychology52(1),81-90.

McCrae,R.R.,andCosta,P.T.(1992).FourWaysFive
FactorsareBasic.Personalityand Individual
Differences]13(6),653665.

McCrae,R.R.,andCosta,P.T.(2004).A Contemplated
Revisionof the NEO Five-Factorinventory.
PergamonPersonalityandIndividual Differences.

Mourtos,N. J.,(2003).Defining, Teachingand
Assessind.ifelong LearningSkills. Papemresented
at33Y ASEE/IEEEFrontiersin Education
ConferenceRetrievedrom

http://citeseerx.ist.psu.edu/viewdoc/download?doi=

10.1.1.501.8223&rep=repl&type=pdf

Niksevic,A. V., Marino, C., Kolubinski, D. C., Leach,
D., SpadaM. M. (2021).Modellingthe
contributionof the Big Five personalitytraits,
healthanxiety,andCOVID-19 psychological
distresgo generalise@nxietyanddepressive
symptomsduringthe COVID-19 pandemicJournal
of Affective Disorders279,578584.

0OConnoi. (1951).NeuroticismandEmotional
Instabilityin High-GradeMale Defectives.
J.Neurol.NeurosurgPsychiat.,14,226-230.
Retrievedrom
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC499
522/pdf/jnnpsyc0031Q074.pdf

Riggio,R. E. & ReichardR. J. (2008).Theemotional
andsocialintelligencesf effectiveleadershipan
emotionalandsocialskills approachJournal of
ManagerialPsychology23(2). 169185

© ltaliane-LearningAssociation



Learning profiling: a study on... Je-LKS, Vol. 18, No. 2 (2022)

RothmannS., & CoetzerE. (2003).TheBig Five EducationalResearclb(6), 939946,
PersonalityDimensionsaandJobPerformanceSA https:/doi.org/10.13189/ujer.2017.05060
‘ég?rl%azf(;gfsisjfg?;?{cgg logy29(1). T Subramani_amT., Suhaimi,N. A. D, Latif , L. A,

- ' ' Abu Kassim,Z., andFadzil, M. (2019).MOOCs

SolmazD. Y. (2017).RelationshipbetweerLifelong ReadinessThe Scenarian Malaysia.The
LearningLevelsandInformationLiteracy Skills in InternationaReviewof Researclin Openand
TeacheCandidatesUniversalJournalof DistributedLearning,20(3).

https://ai.org/10.19173/irrodl.v20i3.3913

57 © ltalian e-LearningAssociation



JOURNAL OF E-LEARNING AND KNOWLEDGE SOCIETY
Vol. 18, No. 2 (2022), pp.58-69

(GXFDWGR®DQLQW X ®HFOQW FMHFI R U PSDUHFH. FWLR Q
SUHGLPWWR®GVR U DWWBRFQRY HU RUHEZY LHZV

ChakaChaka?!

aUniversityof SouthAfrica, Dep. of EnglishStudies+Pretoria (SouthAfrica)
(submitted:1/11/2021; accepted30/8/2022 published:31/8/2022

Abstract

This overview study setout to compareand synthesisehe findings of review studiesconductedon predictingstudent
academigerformancgSAP)in highereducdion usingeducationatiatamining (EDM) methodsEDM algorithms,and

EDM toolsfrom 2013to Septembe021.It conductednultiple searche$or suitableandrelevantpeerreviewedarticles
ontwo onlinesearchenginespn nineonline databasesndon two onlineacademicsocialnetworks.It, then,selected33

eligible articlesfrom 2,500articles.Someof thefindingsof this overviewstudyareworthmentioning.First,only 3 studies
explicitly statedtheir precisesamplesizes,andonly 5 studiesexplicitly mentionedtheir subjectareaswith mathsand

scienceandcomputerscienceandengineeringasthe four mostmentionedsubjectareas Second 20 review studieshad

purposegelatedto eitherEDM techniquesEDM methodsEDM models,or EDM algorithmsemployedto predictSAP

and studentsuccessn the higher educationsector.Third, there are six commonly usedtypologiesof input variables
reportedby 33 review studies,of which studentdemographicsvasthe mostcommonlyutilised variablefor predicting
SAP. Fourthandlast, sevencommonEDM algorithmsemployedfor predictingSAP wereidentified, of which Decision
Treeemergedothasthemostusedalgorithmandasthealgorithmwith the highestpredictionaccuracyratefor predicting
SAP.

KEYWORDS: Overview,StudentAcademicPerformanceEducationaDataMining, Methods Algorithms
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reviews (Alban & Mauricio, 2019; Liz-Dom’nguezet
al., 2019;Namoun& Alshangqiti, 2021; Papamitsiol&
Economides2014); systematiaeviews (Agrusti et al.,
2019;Alamri & Alharbi, 2021;Aydogdu,2020;L—pez
Zambranoet al., 2021; Zulkifli et al., 2019); review
synthesegAldowahetal., 2019);0r surveys(Alturki et
al., 2020; Ganesh& Christy, 2015; Jindal & Borah,
2013). While these review study types are not
exhaustive theyrepresena broadspectrunmof thetypes
of review studiesthat the current paperwas able to
locate.

1. Introduction

The last few years have withessedan exponential
increasein review studiesexploring educationaldata
mining (EDM) methods, algorithms, and tools for
predicting student academic performance (SAP)

(Khasanah2018;Saaetal., 2019; Shahirietal., 2015).
This is the casefor diverse disciplinary fields, even
thoughfields suchascomputerscienceandengineering
seemto haveconductedmore suchstudiesthan others
(Ashenafi, 2017). Most EDM review studies on
predicting SAP have beenconductedas either reviews
(Ameenetal.,2019;Cuietal.,2019;Del R’0 & Insuasti,

! correspondinguthor- email: chakachaka8@gmail.com
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2. Contextualising issues

This paperusesan overview of reviewsin the same
senseasareviewof reviews.In anoverviewof reviews
(hereafer an overview or an overview study), review
studiesor aspectdfeaturingin review studiesbecome
key units or foci of analysisas opposedto aspectsof
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primarystudiegPolaninetal.,2016).Therearedifferent
termsusedto referto areviewof reviews Thesenclude
review of reviews, secondorder review, umbrella
review,tertiaryreview,metametaanalysis synthesiof
metaanalysis, synthesis of systematic reviews,
summaryof systematiaeviews,or systematiceviewof
systematiceviews(Grant& Booth,2009;Moonsamyet
al., 2021, Pieperet al., 2012). Theseterms constitute
typologies of overviews. Thesetypologiesreflect the
roles played by the respective overviews and the
purposesheseoverviewsaremeantto serve.

Benefitsof utilising overvievs are:

X retrieving, identifying, assessing and
integrating findings from several review
studiedeveragingpreviousresearchsyntheses;

X aggregatinghe evidenceprovidedby multiple
reviewsor contrastingmultiple treatmentson
the sametopic; and

X identifying a gapin existingreviews(Pieperet
al.,2012;Polaninetal., 2016).

3. Literature review related to predicting
student academicperformance using EDM
technigues

Student academic performance (SAP) is a crucial
construct employed to determine student academic
successt different educationallevels (Khannaet al.,
2016; Papadogiannist al., 2020; Shahiriet al., 2015).
Eventhoughit hasmultiple definitions,at a basiclevel,
SAP is the performancethat studentsdisplay in their
academic tasks (e.g., assignments, tests and

utilisedto predict SAP by mostscholars(Alturki etal.,
2020;Khasanah2018).Thesesuperordinatéactorsare
furthercategorisedhto specificsubordinatéactorswith
the former serving as input variablesor performance
features,and with the latter servingas outputvariables
or performancemetrics[18]. Nonethelessattimesthere
areoverlapsbetweenhe superordinat@ndsubordinate
factors as certain scholars tend to conflate them
(Alyahyan& '+ 0 W H2(020;Ashenafi,2017;Hellaset
al.,2018;Kumaré& Salal,2019).

Moreover certainmethodgor tasks)suchasassociation
rule mining, clustering classificationandregressiorare
used for building models for predicting SAP. Such
methodsareattimesreferredto astechniquegAldowah
etal., 2019;Hellasetal., 2018),while Saaetal. (2019)

call them EDM approachesln this way, classification
tends to be the predominantly used method.
Furthermorethereare algorithmsthat are employedto

predictSAP.AmongthemareArtificial NeuralNetwork

(ANN), BayesianNetwork (BN), DecisionTree (DT),

K-Nearest Neighbours (K-NN), K-Means; Naeve
BayesiarclassifiersNeuralNetwork(NN), andSupport
Vector Machine (SVM) (Alamri & Alharbi, 2021,

Ashenafi,2017;L—peZambrancetal., 2021;Namoun
& Alshanqiti,2021).

In certaininstancesthesealgorithmsarereferredto as
EDM techniques(Ashenafi, 2017), or as tasksor as
methodg(Alturki etal., 2020).The choiceof prediction
algorithms is determinedby SAP outcomesto be
predicted Forinstanceglassificatiomalgorithmssuchas
DT, NN and NB classifiersare commonly used for
predicting a binary outcomelike pass/failat a certain
degree of probability (Alamri & Alharbi, 2021;
Ashenafi,2017;Shabhirietal., 2015).By contrastSVM

examinations).It is often reflectedin VW X GpaQ W V fndlinearregressiorare often employedfor predicting

cumulative grade point average(CGPA)/gradepoint

numericalscores(Ashenafi,2017). Furthermore,some

average(GPA) in a previoussemesteandin V W X G H Q @f thgtools belongingto softwareprogrammesuchas

expectedGPA in the existing semesterlf the term

performanceis disaggegatedfrom the phrasestudent
academic performance it embodiesachievementin

relationto assignmentandcoursescontinuougprogress
in programmes, and a successful completion of

programmes(Hellas et al., 2018; Khasanah,2018).

Moreover,it entailspersistenceretention,progression,
wastageandsucces®r progres§{Hamoudetal., 2017).
In this sense SAP shouldbe seenin the sameway as
studentacademicachievemen(Alyahyanet al., 2020).
However, SAP is a complex construct,and in this

regard, there are multiple factors that impact on and

affect it. These include the historical academic
performanceand the sociceconomic backgroundof

students.

In this context, some of the factors (also known as
attributes) employed to predict SAP are: academic
factors (historical and current); studentdemographics;
sociaeconomicdactors;psychologicafactors;student
e-learning activities; studentenvironments;and extra
curricular activities (Kumar & Salal, 2019). The
superordinatéactorslistedin the precaling setareoften
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WEKA, RapidMiner, MATLAB, KNIME, Apache
Mahout, Rattle GUI are usedfor predicting SAP. Of
these, WEKA appearsto be the frequently usedtool
(Alyahyan & '« 0 W H 2pR0; Alturki et al., 2020;
Khasanah2018;Kumaré& Salal,2019).

4. Purposeof the study

Thepurposeof this papemwasto compareandsynthesise
findings of review studiesconductedn predictingSAP
in higher educationthrough utilising EDM methods,
algorithms andtoolsfrom 2013to Septembe021.The
majorfocuswason review studiesrelatedto the higher
education sector. The following served as research
questiongRQs)for this study:

X RQ1:Whatarethe primary purposef the review
studiesinvestigatedn this overview?

RQ2:Whatcommoninput (predictor)andcommon
output (target) variablesdo thesereview studies
employto predictSAP?
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X RQ3: What common educational data mining
(EDM) techniquegor methods)andalgorithmsdo
theyemployin predictingSAP?

X RQ4: What algorithms are reportedto have the
highestpredictionaccuracyfor SAP?

X RQ5: What commonEDM tools do thesestudies
employin predicthg SAP?

X RQ6: What are the key results of thesereview
studies?

5. Literature searchstrategy

The searchstrategy for relevantreview studieswas
conductednline from March2020to Septembep021,
and startedby locating searchengines,databasesand
academicsocial networking sites. Subsequentlytwo
online searchengines(Google and Bing), nine online
databases (Google Scholar, Microsoft Academic,
SemanticScholar,IEEE Xplore, ERIC, ScienceDirect,
Emerald; JSTOR, SpringerLink), and two online
academic social networks (ResearchGate and
Academia.edu),were identified (Figure 1). Search
strings were arrangedinto super and substrings in
keepingwith the major areaof focus of the overview:
predicting SAP through using EDM methods,
algorithms,andtools. Thesesearchstringsconsistedf
the following keywords: predicting studentacademic

performance; educational data mining techniques;
educationaldata mining algorithms; and educational
datamining softwaretools. To ensurethata wide range
of review studies on the major focus area of this

overview was coveredin all the searchcombinations,
two commonlyusedBooleanoperators AND and OR,

togetherwith parentheseand double quotationmarks
(where necessary),were employed in the search
strategy Examplesf thesesearclcombinationsvereas
follows:

x predictingstudentacademigerformancéAND
educational data mining techniques AND
educational data mining algorithms AND
educationatiatamining softwaretools

x predicting studentacademicperformanceOR
educational data mining techniques OR
educational data mining algorithms OR
educationatlatamining softwaretools.

In certaininstancesthe word, techniqueswasreplaced
with methods and tasks The aforesaid keyword
combinations,togetherwith their relevant iterations,
were queriedin the three searchengines,in the nine
online databasesndin thetwo online academicsocial
networking sites mentioned earlier. Moreover,
dependency and snowball search strategies were
employedbasedon the bibliographiesof the journal
articles obtainedfrom the three setsof online search
platforms.

e Google (n=740)
Bing (n=7580)

ERIC (n = 70)

Identification

Emerald (n=20)
JSTOR (n=10)

Articles identified by searching 3 sets of online platforms n = 2,500

Google Scholar (n=310)
Microsoft Academic (n = 140)
Semantic Scholar (n = 80)
IEEE Xplore (n = 30)

ScienceDirect (n = 180)
SpringerLink (n = 60)

ResearchGate n = 40
Academia.edun =20

Irrelevant articles (n = 910)
Duplicates removed (n = 730)

Not meeting the 2013-June 2020
period (n = 600

Articles excluded after abstract and

keyword review (n = 200)

oL

=

-

H

E Articles retained after title review
(n=260)

£

3 Articles assessed for eligibility (n =

o 70) (full text)

(=]

Articles excluded after reviewing

their contents and foci (n = 40)

Included

Articles included (n = 33)

Figure 1 - ThePRISMA flow chartandthe online searctplatforms.
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5.1 Eligibility criteriaandselectionof studies

The criteriafor including andexcludingreview studies
areaslisted below. Theywereformulatedto respondo
themajorfocusareaof the currentoverview.

X review studies focusing on predicting SAP
using EDM methods (techniquesor tasks),
algorithmsandtools;

focuson highereducation;

review studies published between2013 and
SeptembeR021;

X review studies published in peerreviewed
journals and by (internationally) recognised
conferenceorganisations;

X mention of a specific years/durationcovered
(e.g.,2010to 2015);and

X reviewstudiespublishedn English.

Review studies were identified and selected by
following afour-phaseselectiorprocessnformedby the
PRISMA approachasillustratedin Figurel. One of the
key aspectof this approachs to ascertairthatthereis
clarity and transparencyin the searchand selection
processefMoheretal., 2009).Thefirst phasdnvolved
screeningarticles,which were obtainedfrom the three
sets of online search platforms by querying a
combinationof searchstrings mentionedearlier. This
phaseyielded2,500articles. The secondohaseentailed
screeningthesearticles by reviewing their titles. This
resultedin 260 articles being retained.Thereafterthe
third phasewas conductedduring which 200irrelevant
andduplicatearticleswereeliminatedby reviewingtheir
abstracts and keywords. In the fourth phase, 30
irrelevant articles were identified and excludedafter
review their contentsandfoci, resultingin 33 full-text
articles judged as relevant being retained from 40
articles.These33 articlesservedasthe major sourceof
datasetsfor the currentoverview.

5.2 Dataextractioncodingandinter-raterreliability

Datasets,basedon the purposeandon the majorfocus
areaof the overview, were extractedfrom 33 full-text
articlesmentionedabove.A coding schemeconsisting
of categoriedasedon 14 specificfeaturesof the major
focusarea(Appendix A) was develope. Examplesof

these categoriesare: total sample size; purpose of

review; input variables; output variables; and EDM

techniques Ratersusedthis coding schemeto extract
datafrom the 33 articles,codethem,andmatchthemto

eachof thesecategoriesTo ensuredataextractionand
datacodingconsistencythreeratersextractecandcoded
data.Thecodingprotocolusedwasbasedon Miles and
+ X E H U DY inter-rater reliability (IRR), which

employsthefollowing formula:

NAHE=>EHEPU
L JOP>AKB=CNAAIAJPO

In keepingwith this formula,thethreeratershadamean
IRR of 77% agreementor all the datathey had coded
for the 14 categories. An IRR of 77% agreemenis
deemedo be sufficiently reliable (Miles & Huberman,
1994).

5.3 Dataanalysis

Two relatedandcomplimentantechniquesvereusedto

analysadatasets.contentanalysisandthematicanalysis.
The choice of these two analytic approacheswas
informedby thetypesof datasetsextractedrom the 33

articles.Contentanalysidentitselfwell to quantitatively
representingcategoriesand themesextractedfrom the

data, while thematic analysis was employed to

qualitatively present these categories and themes
(Vaismoradi& Snelgrove2019).

6. Findings

hefindings presentedn this sectionof theovervieware
groundedon the data extractedfrom the 33 full-text
articlesand are informed by the mannerin which the
extracted data were codified as highlighted in the
relevant section above. Additionally, the findings
respondo the six researclyuestionstatedearlier.

6.1 A Panoramiwiew of thethirty-threereview
studies

Of the 33reviewstudiesnvestigated9 weresystematic
reviews;8 werereviews;5 were sydematicreviews;4
were surveys;3 were literaturereviews;andthe last 4
were a metaanalysis,a critical review, a comparative
analysisanda reviewandsynthesisapiece(Figure 2).
In all, therewere nine different typesof reviews,with
systematiaeviewsasa typology constitutingthe most
of thesereviewstudies.

Meta-analysis [
Critical review [N
Comparative analysis [N
Review and synthesis [
Surveys
Literature reviews [
Systematic literature reviews [INNNENEGEREN
Systematic reviews 9.
Reviews | 8

4 6

o

o
[
o

Figure 2 - Typesof reviewstudiesreviewed

Additionally, these33 review studieshadtheir authors
from diversealbeit,in somecasesthesamecountriesof
origin. For instance,on the one hand, as depictedin
Figure 3, 6 reviewswere written by authorsbasedin
India, while 4 studiesand 3 studieswere written by
authorsfrom SaudiArabia and Spain,respectively.On
the other hand, 2 reviews had authorsfrom Greece,

JQI>ANB-CNAAIAAI®EGO=CNAAIAIJP Qalaysia,ltaly, and Germany,each.The remaining12
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reviewswerewritten by authorsfrom eithersingle,dual,
or multiple countries.

7

Figure 3- $ X W Kdrdlraiew V W X Eouhirié$of origin.

Even though the 33 review studies were published
between2013and Septembe021,the aggregatdime

duration covered by these studies spanned?29 years
(19922021) (Table 1). The study with the longest
duration(longesttime span)is review study 31, which

covereda 28-yearduration(1992November2020)(see
Figure 4 and Appendix A). This study contrastswith

reviewstudy11,whosedurationis 3 years(20072010).
The studythathadthe mostarticlesis review study 16,

whichreviewed402articles Its conversas reviewstudy
13, which focusedonly on 6 articles.

0 5 10 15 20 25
u NMSSs = MVSSs u MPSSs u NMSAs

MVSAS u MPSAs SCD=3Yrs{11) = LCD =28 Yrs(31)

FAs=6(13) MAs =402 (16}
Note: NMSSs (20) = not mentioning sample sizes; MVSSs (9) = mentioning vague
sample sizes; MPSSs (3) = mentioning precise sample sizes; NMSAs (23) = not mentioning subject areas;
MVSAs (5) = mentioning vague subject areas; MPSAs (5) = mentioning precise subject areas; SCD =
shortest coverage duration; LCD = longest coverage duration; FAs = review study with fewer articles;
MAs = review study with most articles

Figure 4 - Reviewstudieswith mostandleastarticles,and
with longestand shortestcoverageduration, and studies
mentioningand not mentioning subjectareasand sample
sizes

Thereare5 studieshatmentionedprecisesubjectareas,
with naturalsciencegmathsandscience andcomputer
science and engineering mentioned by 4 studies.
Similarly, 5 studies mentionedvague subject areas,
while 23 studiesdid not mentiontheir subjectareasin

this case,3 studiesprovidedprecisesamplesizes,and
collectively, their sample sizes totalled 46,695
participants Nine studiesprovidedvaguesamplesizes,
with 20 havingnot statedtheir samplesizes.

6.2 Purpose®f thereviewstudies

As illustrated in Figure 5, 20 review studies had
purposedocusingon EDM techniquesEDM methods,
EDM models,or EDM algorithmsusedto predict SAP
andstudensuccesi highereducationOf thesereview

studies, 15 explicity mentioned SAP or
academic/studengerformancen their purposeswith 3
of themmentioningboth SAP and dropoutprediction.
Of the remaining5 studies, 3 referred to predictive
models,while 2 referredto predictingstudentsuccess.
The remaining10 review studieshadtheir purposeson
reviewingor surveyingEDM techniquesandtools,and
2 hadtheir purposen studentdropoutprediction.The
other remaining review study did not mention its
purpose.

Note: EDM = educational data mining; SAP = student academic performance;
SS = student success; SP = student performance

Figure 5 - Aspectsidentifiable from the purposesof the
reviewstudies.

6.3 Commoninput (predictor)variablesand
commonoutput(predictedariablesemployedas
reportedby reviewstudies

Six typologiesof input (predictor)variablesemergedas
the mostcommontypologiesof input variablesusedfor

predictingSAP by the reviewedstudies.Theseare pre-

university academic factors; university academic
factors; student demographics; family factors;
psychologicalfactas; and studente-learningactivities
(Table 2). Of these collective factors, student
demographicsappearsin 30 review studies. It is

followed by both university academic factors and

psychological factors. High school backgroundand
admission scores rank as the most common pre-

university academic factors employed, whereas
graduatiompercentagés reportedasthecommonlyused
aggregatedattributefor universityacademidactors.For

studentdemographicsgenderandagearethe two most
commonattributesreportedto have beenused,while

family is the commonattribute reportedto have been
employedfor family factors.The commonattributesfor

psychologicafactorsaresurveysandparticipation,and

studentdiscussionposts/onlinediscussionforums are

the commonly used factor for student e-learning
activities.

As regardghecommonoutputvariablespothuniversity
academicfactors and pre-university academicfactors
emergedas the two frequently used attributes under
thesetypesof SAP predictorvariables(Table3).
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RS1. To surveyresearchrendsof EDM tools,technigues educationabutcomes.

RS?2. To provideanoverviewof currentknowledgeof LA andEDM.

RS3. To surveythe mostrecentstudieson EDM practicesandtechniques.

RS4 To provideanoverviewof DM techniquesisedto predictstudentperformanceandto establish
) predictionalgorithmsthatcanidentify the mostimportantattributesin studentdata.

RS5 To exploreEDM methodsandmodelsfor improvingacademigerformancend institutional
) effectiveness.

RS6 To surveyliteraturein EDM in highereducatiorandto focuson applyingEMD to predict
) academigerformance.

RS7 To exploretheapplicationareasandtechniquesf EDM, andfactorsaffectingstudentacademic
) performance.

RSS To establisthow performanceredictionstudieshaveevolvedfrom thoseusingtraditionaldatato
) thoseutilising sophisticatediata.

RSO. To surveydifferentDA techniqueshathavebeenusedto predictstudentperformancend

progress.

RS10. To determinehe existingstateof researcton predictingstudentacademigerformance.

RS11. N/M

RS12 To presenareviewworksin which DM techniquesvereusedto solveeducationaproblemsand

) to providea classificationassociate with them.
RS13. To offer amethodologicabystematiaeviewof empiricalLA researchn medicaleducatiorandto

provideanoverviewof the commonlyusedmethods.

RS14. To identify studiesusingEDM techniquedo predictuniversitydropout.

RS15. To providea systematigeview of universitystudentdropoutpredictionthroughDM technigues.
RS16. To shedlight on specificlearningproblemsnot yet addressedly previousreviews.

To presentacomprehensiveeviewof studiesdealingwith SAP anddropoutpredictionsNB: Not

RS17.
framedasa goal, purposeor goal).
RS18 To reviewmethodologicatomponent®f predictivemodelsdevelopedandimplementedn LA
) applicationsn HE.
To try to comprehend few literary works on academigerformanceredictionof engineering
RS19. : L
studentawith thefocuson gradepredictions.
RS20 To find the mostcritical factorsaffectingthe studentfperformanceaisedby moststudies;andto
’ find the mostusedalgorithmandtheaccuracyof DM algorithms.
RS21 To provideanoverviewof the currentstateof researclactivity regardingpredictiveanalyticsin

HE.

To identify the characteristicef the MOOCsusedfor prediction;to describethe prediction

RS22. outcomesto classifythe predictionfeaturesto determinghetechniquesisedto predictthe

variablesandto identify the metricsusedto evaluatethe predictivemodels.

RS23 To identify themostcommonlystudiedfactorsthataffectthe V W X Godr@Wianfieindthe most
) commonDM techniguesppliedto identify thesefactors.

RS24. To identify the predictivemethoddor V W X Gakla@amig®rformancen HE.

RS25 To reviewthelatesttrendsin predicting V W X Godrfpidangien highereducation.

RS26. To provideguidelinesfor educatorswvilling to applyDM techniquego predictstudentsuccess.

RS27. To conducta comprehensiveeviewof EDM studiesin Turkey.

RS28 To iden_tify and presenresearckpuinshedov_ertheIast_fi\_/e years(_20152019)in relationto

assessing/ W X Gadagamig®rformancaisingdatamining techniques.

RS29 To investigateexplainablenodelsof studentperformanceredictionfrom 2015to 2020.

RS30 To find the mostusedalgorithmby researcher thefield of supervisednachingearningin the

periodof 2010-2020.

RS31 To provideanoverviewof the currentstateof researchin EDM.

RS32 To obtainthe mosteffectiveEDM approachessedto identify studentshatmay underperformin

computeprogramming.

To createa comprehensivenderstandingf thelandscap®f academigerformanceredictionby

focusingon the attainmenbf learningoutcomes.

RS33

Table 1 - Purposesf individual reviewstudies.
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Preuniversityacademic
factors

High schoolfinal grade(11); high schoolbackground?2, 4); distancehigh school,
entranceexam(9, 32); pre-courseperformanceschoolperformanceg10); high
schooltype, high schooldepartmenthigh schoolgrade admissia score(17, 29,
32); linguistic featuresextractedrom collegeadmissiorapplicationessay$18, 19,
25); teachingmedium,classsize,schoolreputation(20, (21); CGPA(23); GPA,
assessmerf26) (n = 16)

Universityacademic
factors

Internalassessmentmdexternalassessment§GPA (4); endof-semesteexam,
GPA, assignmentattendanceynit test,graduationgraduatiorpercentag¢s, 25, 28,
29,32, 33); pass/fail exactscore(8); mid-termmarks,lab testgrade scholarshig9,
10); dropoutor not(11); behaviourin certaincourseg12,15); VW X GsEIQ W V
assessmentaskcomplexityevaluation(16, 17); enrolment(18, 19); sessionainarks
(20); notes(24); achievemenscoreg26) (n = 18)

Studentdemographics

Studentdemographic¢4, 10,21, 28, 32); gender(5, 9, 10,11,17,19, 20,24, 25,
26);age(10,17,20,23,24,25, 26); race, marital status nationality (17, 18, 22, 25,
27); languageprigin, educationabackground24, 26, 32) (n = 30)

Family factors

Family background,S D U HeQ2atof(5) or | D W keduofidh,| D W KoEEUpfNon,
P R W Keduddtigrand P R W Kolddugatfon(11, 25); family (9, 10); (19); support
(20); numberof siblings, V W X Gokaced¥ residenceg23); (26) (n=9)

Psychologicafactors

Psychometridactors(4); self-confidencejnterest,courseanddegreeambition,
participation(9, 32, 33); engagemenpersonality tasktime, motivation,self-
regulation(10); learningstrategiesurvey,LMS questionnaire§l3); (15); student
preferencesplanningstrategiessatsfaction(16); stressmanagementjrst
generatioriearner learningstyle (17); attitudeandsocicemotionalsurveys,
teachingquality andstyle (18); weight(20); studenteffort, classroontharacteristics
(21);(22); L Q V W Ukkidwiedyehfid¢larity, courseevaluationsurveys,VW X G H
environmen{23); learningtime (24); studybehavior(25, 32); scaleq26) (n =18)

Studente-learning
activities

Discussiorposts/onlinadiscussiorforums(2, 3, 33); log data(10); VW X LM W
datausage,V W X Gado@sdlarafo andtime usagg13, 29); studentactivity data
from LMSs (18, 28); platformuse(22); messagehatlogs, frequencyof course
clicks (23); (25); navigationdata(26) (n = 12)

Table 2 - Common(input) predictorvariablesemployedasreportedby review studies.

Preuniversityacademic

Admissionexamgrade(6); academidackgroundpre-postenrolmentfactors(7) (n

factors =2)
Universityacademic Coursegrade GPA, pass/failcourse semesteryear,dropout or not, scholarsip (6,
factors 30,31, 33); CGPA,GPA, classattendancesessionamarks final grade,course

content(7); coursegrade/scoregexam/postestgrade coursegraderange pass/fail,
programme/modulgraduation/retentiorGPA,assignmenperformancéde.g.,
grade timeto completion) courseretention/dropoutknowledgegain, numberof
coursegassedr failed (10, 30, 31, 33); risk of failing a course dropoutrisk, grade
predictionandgraduatiorrate(21, 30, 33); scoregrediction(22) (n = 13)

Table 3 - Commonoutputvariablesemployedasreportedby reviewstudies.

6.4 CommonEDM methodsmployedasreportedoy

Classification 1,2,3,4,5,6,7,9,11,12,16,

reviewstudies

There are seven commonly used EDM methodsfor
predicting SAP as reportedby the reviewed studies
(Table 4). Of these,the most commonly used EMD
methodis classificationwhichis reportedoy 16 review
studieslt is followed by clusteringwhichis reportecby
14 reviewstudies Both regressiorandassociationules
arerankedthird andfourth, respectivelyNasveBayesis
the leastcommonlyusedasit is referencecby only 7

reviewstudies.

21,23,24,25& 26(n=16)

Clustering 1,2,3,56,7,9,12,16,23, 24,
25,26& 27(n=14)

Regression 2,4,5,6,7,9,16,21,22,24,25
& 26(n=12)

Associatiorrule(s) | 1,2,3,5,6,7,9,12,15,16 & 26
(n=11)

DecisionTree(s) 12,14,15,17,18,19,20,22 &

(DT(s) 25(n=9)

SupportVector 14,15,17,18,19,20,22& 25

Machine(SVM) (n=8)

NaeveBayes(NB) | 15,17,18,19,20,22,25(n=7)

Table 4 - CommonEDM methodsemployedas reportedby review

studies.
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6.5 CommonEDM algorithms(classifiers)and
commonEDM softwaretoolsemployedasreported
by reviewstudies

Pertainingto the commonlyusedEDM algorithmsfor
predicting SAP, there are sevenalgorithmsreferenced
by thereviewedstudies(Table5). Of thesesevenEDM
algorithms DT is themostcommonlyusedalgorithmas
it is mentionedand cited by 24 review studies.lt is
followed by SVM (n =20),ANN (n=19),NB (n = 15),
andK-NN (n=13),respectivelyNasveBayesclassifiers
is the least commonly used EMD algorithm for
predictingSAP.HoweverwhenBayesiartlassifiersare
clusteredtogether they emergeas the mostfrequently
utilised EDM algorithms as reported by 28 review
studies.

DT 3,4,5,7,8,9,10,11,12,14,15,17,
(DecisionTree) | 18,19,20,22,23,25,27,29,30,31,
32& 33(n=24)

SVM 4,5,7,8,9,14,15,17,18,19,21, 22,
23,24,27,28,29,30,31& 33
(n=20)

ANN 4,5,7,8,9,11,14,15,17,18,19,21,

(Artificial neural | 22,23,27,28,30,32& 33(n=19)

networks)

NB 3,4,7,9,10,14,15,17,18,19,21,

(NasveBayes) 22,29,31& 32(n=15)

K-NN 4,5,7,9,15,17,18,21,23,24,26,

(K-Nearest 30& 31(n=13)

Neighbour)

BN (Bayesian 5,8,11,14,26,28,31& 33(n=8)

network)

NaeveBayes 8,23,24,27& 32(n=5)

classifiers

Algorithm(s) DT (n=7)

reportecto have

the highest

predictionrate

Table 5- CommonEDM algorithms(classifiersemployed
asreportedby reviewstudies.

Sevenof thereview studiesreportedon andmentioned
the EDM techniquesor algorithms with the highest
studentperformancepredictionaccuracyrate. Of these
studies,DT is reportedto havethe highestprediction
accuracyrate by four studies (a 100% and a 99%

predicationaccuracyrate by onestudy). It is followed

by NaeveBayes which hasa mixed predictionaccuracy
rate: two studiesrate it as having a high prediction
accuracyrate,oneof which ratesit to havea prediction
accuracyrate of 100%), whereastwo studiesrateit as
havingalow predictionaccuracyrate (a 76% prediction
accuracyratein onestudy).

In this context threeEDM softwaretoolsarereportedo
be frequently used for predicting SAP. These are
WEKA, SPSSndRapidMinerwith WEKA asthemost
commonlyusedof thethreeEDM softwaretools (Table
6).
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WEKA 1,3,6,14,15,20,25,27& 28
(n=9)

SPSS 5,6,14,15,25& 27 (n=6)

RapidMiner 4,14,20,25& 27(n=5)

Table 6 - CommonEDM softwaretools as reported by
reviewstudies.

7.Discussion

In this section, the discussion of the findings is
structuredn responseo thesix researclyuestion®f the
study. As pointed out above, 33 review studies
constitutedthe focal point of the presentoverview.
Exceptfor four studiestherest(n = 29) werereviewsof
different typologies: systematic reviews (n = 9);
classicalreviews (n =8 systematicreviews (n = 5);
surveys (n = 4); andliteraturereviews(n =3). In their
review of reviews, Kim et al. (2018) investigated
qualitativereviews(narrativeandthematicreviews)and
quantitative reviews (systematic and metaanalysis
reviews)aspartof thearticles(n = 171)includedin their
studyon hospitalityandtourism.

Concerning subject areas, maths and science, and
computerscienceand engineeringfeaturedamongthe
subjectareasmentionedby 5 studies.In this case,3

studiesmentionedsamplesizesthat togethertotalled

46,695participants A review of reviewsin a different
but relatedareathat offers subjectareason which its

reviewsfocusedis Kim etal. (2018).0f the 13 reviews
thisoverviewreviewed gconomicandfinance(n = 29),

customembehaviourn = 24), and marketing(n =22) are
reportedasthetop threesubjectareasnentionedby the
reviewedstudies respectively.The overview mentions
that samplesizesof its 171 reviews rangedfrom less
than 10 to more than 10,000,with systematicreviews
havingthehighestsamplesizesIn thecurrentoverview,
the 3 reviewsthatmentionedspecificsamplesizeswere
a systematiditerature,a literaturereview, anda meta

analysis(seeFigure4 andAppendixA).

Pertainingto the purpose®f the 33 reviews,it emerged
that the purposesof 20 reviewshadto do with either
EDM techniquesEDM methodsEDM models.or EDM
algorithmsutilisedto predictSAPandstudensuccesin
higher education.By contrast, of the remaining 13
studies,10 reviewedor surveyedEDM techniqus and
tools,wherea focusedon studentdropoutprediction.
A studythat had purposeqor objectives)asone of its
focal points of analysisis Khanna et D O (016)
systematicreview, which had reviewed 13 articles.
Among the purposesof the 13 articles it analysed,
educationadatamining (EDM) methodsor techniques
employedfor predicting studentperformancefeatured
prominentlyin the purposef 10 of thesearticles.The
other study, Papamitsiouand (FR QR P L(Z0H4Y 1
systematicliterature review of 40 articles, had six
purposespf which predictionof studentperformance
was the secondmost common purposeafter student
behavioumodelling.
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Of the six typologiesof input variablesreportedio have
been used by the 33 review studies, student
demograpits emergedas the most commonly used
input variablefor predictingSAP, with bothgenderand
ageasthe mostcommonattributes It wasfollowed by
both university academicfactors and psychological
factors, with graduationrate, and both surveysand
participationasthe mostcommonattributesfor eachof

algorithms NasveBayesiarclassifiershadthefrequency
of 13 (38.2%),followed by SVM with the frequencyof
8 (23.5%).DT hadthefrequencyof 4 (11.8%).In terms
of the studentperformanceprediction accuracy,only
nine review studies stated EDM techniques or
algorithms that had such a prediction accuracy.DT
emergedas the EDM algorithm that had the highest
student performance prediction accuracy rate as

thesetwo collectivefactors,respectivelyln . KD V D Q D K fnentionedby 6 of the 9 studieswhile NasveBayeshad

(2018) review of 10 articles, student personal
informationandfamily informationwerethe two most
popularcollectivefactorsusedwith gendemand age,and
father educationand mother education,as their most
commonattributes,in eachcase.Preuniversity (high
school results) and university (GPA and assessment
grades)factors and studentdemographicggenderand
age) are the most influential factors reported in
Alyahyanand '« 0 W H J(RQ2D)iteraturereviewof 19
articles. For output variables, both pre-university
academidactorsand university academidactorswere
the two frequently employed cluster of factors with
referenceo thesetypesof SAP predictorvariables.

As characterisedh the findings section,the four most
commonlyusedmethodswvereclassification clustering,
regression,and associationrules, respectively,while
Naeve Bayeswas the least utilised method. Similarly,
both classfication and clustering were the most
popularly used EDM methods in Papamitsiouand
(F R Q R P [2G14)¥yktematiditeraturereview, while
regression was the third most used method.
Classification was found to have been the most

mixed prediction accuracy rates. In Ganesh and
& KU L V(201%)Vsurvey, DT generated the most
consistenpredictionresultsasopposedo NasveBayes,
J48andJRip.

Lastly, pertainingto EDM softwaretoolsfor predicting
SAP,WEKA emergedisthemostcommonlyemployed
tool, followed by both SPSSand RapidMiner. WEKA

wassimilarly foundto beanEDM softwaretool usedby
15 of the 20 papergeventhoughin oneinstancet was
used in tandem with RapidMiner), while both
RapidMinerand Matlab were eachusedby 3 papersin

Kumaret D O(20A8)review.In thesamebreath WEKA

appearedn 14 articles,followed by SPSSn =9) andR

(n=8)andRapidMiner(n = 5) in Agrustiet D O(2919)
in systematiaeviewof 73 articles.

8. Conclusions,limitations and further
research

The purposeof this ovewiew was to compareand
synthesisehe findings of review studiesconductedon

popularly usedEDM methodin Ganeshand & K U LVW\ﬁr dicting SAP in higher education using EDM

(2015)surveyof 10 articles,with associatiorrulesand
clusteringas the secondand third mostusedmethods,
successivelyAgain, classificationwas found to be the
top-mostutilised EDM method(n = 40) by Del R'o and
, Q V X D2R0¥6)réiéw studyof 56 articles.

In relationto the sevenEDM algorithmsidentifiedfrom
the33reviewstudies DecisionTree(DT) wasfoundto
be the most commonly employedfor predicting SAP,
with Support Vector Machine (SVM) and Artificial
NeuralNetwork (ANN) beingthe secondandthird most
usedalgorithms,respectivelywhile NasveBayes(NB)
wasthe leastusedalgorithm.Nonethelessasa cluster,
Bayesianclassifierswere the most frequently utilised,
overall. Onereview studythatfound DT to be the most
usedEDM algorithmis Cuiet D O(2919)reviewof 121
articles. It was referencedby 46 of these articles,
followed by NasveBayes(n= 32), SVM (n = 26), and
neuralnetworks(NN) andmulti-layerperceptror{MLP)
(n=26).Similarly, DT hadafrequencyof 49asopposed
to two of its nearestlgorithms Bayesiarclassifiery(f =
36)andNN (f = 29)in Agrustiet D O(29A0)systematic
reviewof 73 studies.

In anotherscenarioDT andNasveBayesianclassifiers
(ascategorieshadthefrequencie®f 35 (24.8%)and14
(9.9%) out of the total number of 141 algorithms
identified from 34 articles in Saa et D O (049)
systematiceview.However,whenviewedasindividual
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methodsalgorithms,andtoolsfrom 2013to September
2021. For subject areas, maths and science, and

computerscienceand engineemg were cited by the

review studiesthat explicitly mentionedtheir fields of

study. Humanitiesand social sciencessubjectsdid not

feature in any of these review studies. Concerning
samplesize,only 3 studiesexplicitly statedtheir precise
samplesizes of which thetotal numberwas46,695.

Amongthe EDM methodsusedfor predictingSAP, four
emergedas the most commonly used: classification,
clustering, regression, and association rules.
Classificatiorwasthe mostcommonlyusedof the four
methodsNawe Bayeswastheleastutilised method.Of
thesevercommonlyusedeEDM algorithmsidentifiedby
the 33 review studiesfor predictingSAP, DT wasthe
most commonly employed,followed by both Support
Vector Machine(SVM) and Artificial Neural Network
(ANN) respectivelywith NasveBayes(NB) astheleast
usedalgorithm.Neverthelessasa clusterof algorithms,
Bayesian classifiers were the predominantly used
algorithms.Moreover,DT wasan EDM algorithmthat
was reportedas havingthe highestpredictionaccuracy
ratefor predictingSAP. With respecto EDM software
tools, WEKA was the most commonly utilised tool,
followed by both SPSSandRapidMiner.

Finally, it is critical that future reviews on predicting
SAP usingEDM methodsalgorithms,andtools should
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avoidthe pitfalls identified aboveandthosehighlighted
elsewherein this overview. Most importantly, more
overview studiesare neededto build on the current
overview study with a view to comparing and
synthesisinghe differentaspectf existingandfuture
review studiesfocusingon predictingSAP using EDM
methodsalgorithms andtools.
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Abstract

Audiovisual cognitive artifacts in all their forms are increasingly used in flipped, blended, MOOCs and conventional
teaching and learning processes. During the health emergency due to th€8¥%RBandemic, they were in many cases,

in schools and univeitges, the only response to the need to follow up on training processes, which were compulsorily
remote, becoming the educational megaxr excellenceThis work concerns the use of educational technologies,
specifically two audiovisual didactic texts, dad out in compliance with international multimedia design standards, to
support conventional fae®-face didactic activities, in the field of professional health training (Laboratory for the
simulation of radigpharmacy activities, at the University Bérrara, Italy). It is functional research to verify, on the one
hand, the reinforcement of declarative knowledge (through a questionnaire administered in person immediately after the
videos had been viewed) and, on the other hand, the perception ofeittevefiess of the educational resources used
(through a questionnaire administered online one week after the video had been viewed) for the reinforcement of
procedural knowledge. All the instruments were administered to the entire group of studenitsgatiendegree course

for medical radiographers (21 subjects), divided into two groups: the first group consisting of 11 subjects who still had to
carry out the practical internship period; the second group consisting of 10 subjects who had alreadgdctimeplet
internship. The final objective is twofold(1) to contribute to the research area of vitbesed learning aimed at
experimentally verifying the design principles underlying multimedia learr(@ygto verify the application of this
methodology witin laboratory teaching of medical degree courses and the health professions in ordeetuoztienal

needsn terms of improvinghe learning processes of complex manual procedures

KEYWORDS: Instructional Video, Video and Medicine, Subjective Shotltivhedia Learning.

contribute to learningThere is much evidence today
por that shows how these textmn have a significant
hitps://doi.org/10.20368/1978529/1135705 impact on learning, provided that they are carried out in
CITEAS accordance with precise theoretical paradigms (Sweller
Ganino, G., La vecchia, L., Salani, L., & Uccelll L. (2022). et al, 1998; 2019; Clark & Lyons, 2010; Mayer, 2009)
Technologies for improving laboratory learning in healthcare . . U
professions: the case of instructional vidémurnal of eLearning and accompanied by the overall plannirighe training
and Knowledg&ociety 18(2), 70-77. interventon (Laurillard, 2012; Rivoltella, 2021)n
https://doi.org/10.20368/1978829/135705 particular, the audiovisual text defined as an

SHGXFDWLRQDO YLGHR™ VHHPV WR EH

laboratory teaching aimed at learning procedural

1. Introduction knowledge. In practice, the outcome of the viewing can
have a significant impact on the student's ability to

The work is part of the strand of international research ~ solve problems or to carry out an orderly set of

according to which theise of educational videos that operations- professional skills and abilities to be

comply with instructional design standards can performed to achieve a particular purpose.

! corresponding autheremail: giovanni.ganino@unife.it
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The scope of the application is that of the health
professons. Laboratory activities, especially in
professional healthare courses, aim to provide
practical skills. In our specific case, thmedical
radiology health techniciamust be able to carry out
interventions that require the use of sources of ionizing
radiation, both artificial and natural, of thermal,
ultrasonic and magnetic resonance energies as well as
interventions for physical or dosimetric protectionism.
In this sense, the main objective of the teaching module
FDOOHG 3/DERUDWRU\ R Uaditv KH
SKDUPDF\ DFWLYLWLHV’
out, is to integrate theoretical knowledge and practical
knowledge, thus promoting the development of skills
and abilities in students.

In view of the above, a training activity based on the
use of the educational video was developed, designed
and produced according teecommendations of
multimedia design referring ta series of now classic
studies on cognitive theories of multimedia and
integrated learninffom the latest scientific evidence in
the area of videdased learningThe first ones argue
and show how multimedia learning depends on
optimizing the information presented in relation to the
IXQFWLRQLQJ PHFKDQLVPV aril
cognitive processes (Sweller, 1998; Sweltdr al.,
1998; 2019; Clark & Lyons, 2010; Mayer, 2009, 2014;
Clark & Mayer, 2016).This means that mental effort
must be pushed toward an active reasoning process
based on the operations of selecting relewaaming
information, organizing it in coherent mental
representations, and then integrating it with the mental
representations already possesdadrelation to this
field of research there are various international studies
(Ibrahim et al.,2012 Brame, 2016; Clark & Mayer,
2016 according to which the enhancement of the
educational content through video or multimedia
presentations improves learning processes, as long as
they are made with the intention of reducing the
extraneous cognitive load,dreasing the relevant one,
and managing the intrinsic one.

In addition to this, a newesearcharea appears
particularly promisingn the field of the design of the
didactic videarelating tothe complementary use of the
double point of view of the camerabjective or third
person, subjective or first person. Such use would lead
to an increase in the activation of the neural system
(Mirror neuron theory) and positive effects on the
learning processes: greater involvement and

improvement of the processesf storing and
subsequently retrieving information (Garland &
Sanchez, 2013; Jannin et al, 2017); greater

effectiveness in remembering and putting into practice
processes observed in subjective terms thanks to
psychological selfeference factors (Bugaisket al.,
2015) and incarnation/personification (embodiment
theory) according to which one learns with the body as
well as with the mind (Robbins & Aydele, 2009). The
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subjective point of view creates a state of-selérence
(the student refers what heéstees to him/herself) and
of identification in what is being observed and therefore
a higher propensity to deep learning. This plausible
simulation of the media learning experience makes it
easier to implement the observed procedure (transfer).

The scietific objective of our work is to highlight how
visual artifacts, when resulting from the conjugation
between didactic theories and design theories, can
increase the effectiveness of teaching actions, facilitate

Wk B@é@sﬁ%{ bifpfacticaixperiential kowledge and
LQ ZKLFKmAkK Hudént

ofb\aviake f!ﬁ@r%‘drhihbcf)rocesses.

2. Materials and methods

2.1 Research settings

The research is the result of a multidisciplinary
collaboration In fact, the work group consists of
teachers from different areas pedagogists with
experience in technologies and disciplinary experts of
the degree course considergdnitedby the awareness
that in formal teachindearning contexts it is necessary

vV W&f@%r‘@e@p{y\qful p%@g}%@ﬁolutions, that is, such

as to contemplate the dimensions of effectiveness, of
project research and of critical reflection on what is
being done during and at the end of the course. Thus, a
training unit was designed focusiong the educational
video as a tool. In fact, many studies indicate that
audiovisual texts can improve learning when they
reproduce the task to be carried out and especially when
the task requires the acquisition of motor procedures
(Arguel & Jamet, 2009)in our case it was a gquestion

of showing the activity that is carried out in the radio
pharmacy of a nuclear medicine, that is, the preparation
of radiopharmaceuticals dfechnetiurr@9m(obtained

by means of kits available in freedeéed formulations)

ard the relative quality control.

The training unit was then the subject of a qualitative
hermeneutical survey aimed at detecting the point of
view of students regarding the effectiveness and

XVHIXOQHVY RI WKH S HGXFDWLRQDO Y

2.2 Research steps

The research was divided into a series of steps. First of
all, the creation of two videos on technical issues related
to the production of Technetium ragiharmaceuticals,
which represent the most widely used radio
pharmaceuticals for singlghoton nuclea medical
diagnostics. Specifically, the firstElution of the
“Mol°™Tc generator GXUDWLRQ
illustrating the process which starts from the acceptance
of a portable T€9m generator to its elution, the second,
9"Tc-HDP: Producton and control of radie
pharmaceutical quality G XUDWLRQ 1T -

of illustrating the steps necessary for the production and
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quality control of Technetium radipharmaceuticals
REWDLQHG 3E\ D NLW’

The videos were produced by the multimeédizoratory
of the University of Ferrara, as mentioned,
compliance with the internationaécommendatioron
the principles underlying multimedia learning, now
recognized as valid by the scientific community in terms
of structure (modular and indicatiorf precise
objectives for a single step), duration (short),
presence/absence of the teacher (in relation to cognitive
load), complementary use of visual and sound
messages, attention towards the technical aspects to
guarantee good audio and video qualiByame, 2016;
Clark & Mayer, 2016; Mayer, 2014In addition to the

use of these principles, the design of the two artifacts
provided for an important use in quantitative terms of a
mode of communication that is proving its effectiveness
in learning procedural knowledge typical of the health
education cosidered: use of perspective in subjective
or first person, according to the mirror neuron theory,
and considering the psychological factors of self
reference (Bugaiska et al., 2015) and of incarnation
(Embodiment Theory) according to which learning
takes place through the body as well as the mind
(Robbins& Aydele, 2009).

in

Questionnaires

Two questionnaireswere then preparedthe first
(questionnaire A), composed of 16 multipesponse
items, to checkhat thecontentsof the videoswere
understood and sted (declarative knowledge the
second (questionnaire B), composed of Likert scale,
Yes/No, multiplechoice and opernded questions, to
record the perception of students in relation to the
effectiveness and usefulness of the two educational
videos. Quesbnnaire B, in particular, was structured in

4 sections related to the following dimensions:

1. the impact that the two videos had in terms of
clarity of the message, duration, degree of
involvement, perceived difficulties due to the
speed of presentation tfe educational message,
the structure of the video;

2. the usefulness of the pmeternship video to
systematize/reinforce the theoretical knowledge
acquired during the teaching part, to better deal
with the practical work in the hot lab, to identify
the fundamental steps on which to focus in the
laboratory activity;

3. usefulness of the positernship video to
systematize/reinforce the theoretical knowledge
acquired during the teaching part, to mentally
retrace the steps and procedures of the activity of
radio-pharmaceutical training and to consolidate
what was learned during the training;

4. personal views on the role of the video in terms of
remembering/memorizing the illustrated
steps/procedures, communicative and didactic
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aspects (duration, how to accete resource,
preferences on the presence/absence of the teacher
in the video, presence of a soundtrack).

Once the two questionnaires had been drawn up, they

were subjected to screening (fiest) by experts on the

subject and to a group of subjects waétharacteristics
similar to those of our survey. This made it possible to
refine and reformulate some of the questions, in fact
improving them.

It was then administered to the whole group of students

(21 subjects) split into two groups:

1. the first group (grop 1), composed of 11 subjects
who still had to carry out the period of practical
professional training,at the Radiepharmacy
facility of the Nuclear Medicine Service of the
FerraraUniversity Hospital Trust;

2. the second group (group 2) composed ten

subjects who had already performed the internship.
This choice was dictated by reasons related to the
pandemic. For safety reasons, the internship was to be
carried out during specific weeks established by the
University and this resulted in a substantial
PLVDOLJQPHQW LQ WHUPV RI
participants, who could not all be present at the same
time in the classroom at the time of projecting the
video. It should be noted that in preparing
34 XHV WL R QtReDredgdichgioup took this data
into account by providing different sections for the two
groups

Data collection

The data collection included the administration of the
two videos on 30 March 2021 to group 1, which had
already completed the period afagtical professional
training and on 6 April to group 2, which had not yet
completed the period of practical professional training.
However, one of the subjects in group 2 did not attend
due to being in isolation.

The projection took place, for both gr@jpnside a
classroom; the viewing was preceded by a brief
introduction, by the teacher whose laboratory was
being used, in order to specify in detail the educational
objective of the twaudiovisual textsAt the same time

the subjects were informed thedter the viewing a test
would be administered on the contents conveyed by the
videos themselves. The single video was viewed twice
in a row, with a short pause between each time. The
break was used for the teacher to answer the questions
asked by the grqu

After the second viewing, questionnaire A was
administered on the educational content, while
guestionnaire B was administered online one week after
the video had been viewed (group 1 from 7 to 22 April;
group 2 from 13 to 28 April).
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3. Results

3.1 Questionnaire A on declarative knowledge

Group 1 and 2

The knowledge acquired in relation to the predefined
training objective was evaluated through questionnaire
A. The evaluation criteria are as follows: correct

answer: 2 points; wrong answer: 0 points; no answer: 0
points.

The performancef all the studets (21 subjects) was
more than satisfactorilowever, it should be noted that
there was no significant difference between the two
groups. The critical analysis of the results referring to
guestionnaire A, which does not show any great
differences between hé two groups, and the
comparison with the students in the classroom
immediately after completion, highlighted the limit of
the verification tool used due to the teacher's lack of
familiarity with this new type of training tool delivered.

3.2 QuestionnairdB on the usefulness of the video
artifact

Below are the results of the questionnaire divided into
groups: preand postinternship.

Group 1 preinternship

The results of the first part of the questionnaire are very
encouraging and, although referring Bosmall group,
confirm the quality of the educational choice made. In
guestion No. 1, which asked students to evaluate the
clarity of the two messages conveyed by the videos for
learning purposes] subjects indicated the maximum
value of the scale (5 gdient scale)3 the value of 4
only onesubject indicated the neutral value of 3.

For all subjects the length of the films (question 2) was
appropriate and none of them had any difficulty in

following them(as mentioned, the duration of the two

instruments was respectived{2" and 11'20")

High results also emerged with respect to the degree of
LQYROYHPHQW 7ZR VXEMHFWYV IH
films, eight 3 LQYROYHG’
indifference/neutrality to this emotiorabgnitive
aspect.

Ten members of the group were then able to identify
with the figure of the operator, one instead only at
times; likewise, ten imagined themselves carrying out
the actions described and narratedh®s/videos, while
one did not.

The results of the second part of the questionnaire are
also encouraging: the usefulness of the videos, both for
tackling the internship and to support the preparation
for the laboratory activities, was acknowledged by the
majority of the group. Specifically, in order to
systematize the knowledghitve subjects considered the
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HGXFDWLRQDO YLGHR WRRXOVWRKEBH 3Y|
DQG RQH VXEMHFW 3IDLUO\ XVHIXO’

An identical configuration of responses was obtained
regardng the perception of the effectiveness of the
video in offering the possibility to discriminate between
the fundamental steps of the activities represented, thus
allowing a greater focus to be made on them at the time
of the internship.

The data in partiree of the questionnaire appear to be
entirely consistent with the abov&he whole group
considered the video to be effective before the
internship and also during it.

As far as the request for suggestions is concerned, in
general, the subjects did notpress themselves much,
however, the few data obtained are interesting: two
subjects proposed liberalizing access, on a dedicated
channel or institutional platform, to the two artifacts, so
that they can be seen, according to requirements, during
the couse of the internship; one subject, in expressing
his appreciation for the educational initiative, suggested
considering future video productions contemplating
greater intervention (talking head) of the teachers of the

FRXUVH LQ DGGLWLRQODWLYH) YROBBIL

Group 2 posinternship

From a preliminary analysis, the results of the subjects
who viewed the videos after carrying out the internship
seem to be in line with those of their colleagues in
group 1 (preinternship).

In question 1, on thevaluation of the clarity of the two
messages conveyed by the video texts, the results were
very high: Three subjects indicated the maximum value
on the scale, five the value of 4, and one the value of 3.

All the subjects considered the duration of the two
videos appropriate in relation to their understanding of
the content transmitted by them (question 2).

The degree of involvement by the group of post

internship students also highlighted very high results:
Two subjects reported the maximum value and six
reported the value of 4, only one student assigned a low

VPG ¥SYROYHG  LQ WKH
ZKLOH RQO\ R QEFght stedentspugrecable-to idantfyghemselves in the

ILJIXUH RI WKH RSHUDWRU DQG
of the group imagined themselves performing the
actions described bjé¢ two video texts, only 1 did not
feel this sensation. In particular, five recognized
themselves in the production of ragibarmaceuticals
by a kit, three in the quality control of radio
pharmaceuticals by a kit, one did not respond.

Only one out of ninesubjects had some difficulty in
following the procedural information transmitted
through the two videos.

The results of the second part of the questionnaire
appear to be the same as in Group 1: the usefulness of
the videos, in order to deal with the intship activity,

and to support preparation for the laboratory activities,
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was recognized by the majority of the group. Regarding
the usefulness of the video to systematize and
strengthen the theoretical knowledge acquired during
the teaching part, three lgects considered the

consistent with the affirmain of numerous researchers
who indicate the audiovisual resource as the preferred
resource by university students (Carmichaelal,
2018; Ramloganet al, 2014; Mitra et al., 2010),

HGXFDWLRQDO YLGHRYV 3YHU\ XV H Dindicates how useful it is for learning to have tools that

IRXU VXEMHFWY FRQVLGHUHG WKH
scale), two expressed an average judgement (3 points
on the Likert scale).

The educational video tool also appearedaaibeful

for mentally revising the steps and procedures of the
practical training in a hot lab: on the Likert scale at 5
levels (not at all 1, very 5) three students responded
3YHU\" IRXU JDYH D VFRUH RI
gave an average score®

The two videos were also very useful for consolidating

the actions and the specific procedures seen during the
internship: on the Bevel Likert scale (not at all 1, very

can keep attention active, while avoiding the perception

of excessive cognitive codthe degree of involvement,
ZKLFK DSSHDUHG WR EH 3YHU\ KLJK”
the subjects involved, also shows how the video texts
used to support experiential, laboratory type didactics,
particularly for the learning of procedural knowledge,
determine greater participation in probkased

I

W KERWIRY ResepsesHRASI & Paikela\gOtanks to the

possibilities to learn by seeing experts work in the field
as well as by following the procedures and operations
in detail (Ramlogan et al., 2014; Cooper & Higgins,
2015). According to one approach, supported by

iovisual communjcation. gan reduce the cognitive
ILYH VXEMHFWV UHVSRQGHG °¥ F@?ﬂ% neceaisﬁagl]glrll meﬂﬁﬂ]qoqﬁ;ntally recall real

and two subjects an aage score, equal to 3.

For group 2, the data in part 3 of the questionnaire also
appear to be entirely consistent with the above. Almost
all subjects believe that it is more effective for learning
to view the films before the internship (seven students),
only two during the internship, and none after.

The most remembered video passages appear to be the
Tc-99m elution process by three subjects, and the
quality control by another three subjects. The comment
of one of the three subjects with reference toThe

VLWXDWLRQV RU WR SHUIRUP D 3PHQW
order to give concrete meaning to the processes,
especially in STEM subjects (Castidonso et al,

2018).

100% of our subjects considered the video duration
appropriate to the content transmitted, confirming what
is already recognized by international research, that is,
the greater functionality of short videos compared to
longer ones (Carmichael et al., 20P8& Hong, 2016).
$ 3VKRUW ximhé Qrdéd€ 1415 minutesdis in

P HOXWLRQ SURFHVV LV SDUW LFX®RdhkQLhghd@V(BIshE I Rd5; Gid<dial.

video allows you to see an otherwise invisible step

2014), results in lower rates of abandonment of online

ZKHQ DWWHQGLQJ WKH ODERUDWR kburkdg, for dk&n¥le QAtkellet al., 2018, in Wanget

As regards the request for suggestions, the main
indication points towards the use of the two freedm
educational video resources, to promote customization
and sellearning.

4. Discussion

The results in terms of reinforcing declarative
knowledge and usefulness with respect to procedural
knowledge, by our sample, confirms that compliance
with the standrds identified by international research
in terms of the design of educational audiovisual texts
results in positive outcomes on learning.

While working with a small group of studer{&l), the
UHVXOWY UHLQIRUFH RXU LGHD R
reinforcing the choices made in terms of the strategy
used to promote skills and abilities. They provide a
clear indication of the need to transform/revitalize the
teaching paradigm, based on verbal and written
language, into a learning paradigm, integratedHay t

use of new digital languages and focusing on the
student, in line with indications from international
research.

As we have seen, the involvement generated by the two
video artifacts was high, and this, in addition to being
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al, 2020), and encourages the desire to use video

educational resources for future learning (Giannatos

al., 2016). Data on the analysis of millions of video

sessions within MOOCs on mathematics and other

scientific subjects showed a maximum average

involvement tine of 6 minutes, regardless of the length

of the video (Guo et al., 2014Qther research shows

that very long videos result in mental wandering effects

(low concentration) linked to difficulties in retaining

the information received (Risket al, 2012).In the

enjoyment of the videos administered to our two groups

we found no difference in perception, in terms of

differentiated involvement according to the different

GXUDWLRQ RI WKH DUWLIDFWYV 1 DQ
" WKH VHFRQG 7Molchhspigt®iaghy1)XV WR W

The student tion, i il stapdardized
baglﬁeteﬁ%ﬁ %g%\eﬂr})l'n% Qﬁ%ﬁerﬁ% l%c%o?g internal

to the video (design factors) and external (overall
design of the training intervention or the teaching unit).
In our casehe use of the resource in the classroom, in
the presence of the teacher, may have had a beneficial
effect despite the longer duration of the second video.
(2) A duration exceeding the identified attention
threshold can be better managed through the
application of the principles of segmentation (Mayer,
2009) and modularity; in fact, this prevents overloading
the working memory and has a beneficial effect on the
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involvement, attention and motivation of the students
(Ljubojevic et al.2014, in Altinpulluck egl., 2020).

A cognitive process without sustained attention that
facilitates the selection of incoming perceptive

information and limits the amount of external stimuli,

makes it more difficult to achieve effective learning.

The video is an effective resrce in terms of learning
manual procedures by virtue of the use of the multiple

described in the video, confirm, on the one hand, the
effectiveness of the mechanism described above and,
on the other, the success of the design choices we made
during he design of the instruments: more than 90%
experienced the feeling of imagination compared to the
personal performance of the actions/procedures
described in the videos

The video passages most remembered by the students

SRLQW RI YLHZ RI WKH IXQFWLR Q DWerethepliePdm elyign proqgss amalimeqnirot. It

the phenomena of magnification or underlining, and the
simplification and organization of the observed events.
Many canplex procedures do not take place from a
single point of view, but require changes in space and
changes in focus on the areas where manual
intervention takes placélVe like to recall that the
ability to learn procedural movements from observation
is due b the effectiveness of our mirror neuron system
and a relative neurophysiological circuit that is
activated when someone is performing an action, but
also observing another person performing the same
action as the othgPelligrino et al., 1992; Rizzolai&
Craighero, 2004Rizzolatti & Sinigaglia, 2008).This
learning mechanism, which is functional not only to
imitation but also to memory and understanding, points
towards the use of video in higlsk vocational
training, such as that in the medical fi¢Bbucheix et

al., 2018).

Alongside the mirror neuron theorythe studies on
viewing manual procedures according to a dynamic and
subjective perspectivehould be mentione@@anninet

al, 2017; Garland & Sanchez, 2013; De Koning &
Tabbers, 2011)In these cases psychological factors,
called selfreference factorsanplay an important role

in promoting the memory of the observed processes
(Bugaiskaet al, 2015).Not only that, according to the
theory of incarnationpersonification (embodiment
theory), it is believed that peopleanlearn with their
body as well as with their mind (Robbins & Aydele,
2009) the firstperson perspective creates a state of
selfreference (what observers see refers to themselves)
that establishes a stronger link between g¢hago
observe and what they obsertieerebyincreasing the
propensity towards deep learning.

In our case, this phenomenon was experienced®%y 8
of the subjects, 14 % sometimes felt this sensation, less
than 5% did not experience any senslentification.

It can therefore be inferred that the learning of manual
procedures is essentially based on alternation between

is also interesting to note the comment made by a
subjectin referencetotheTc P HOXWLRQ SURFHV\
video shows a step that would otherwise be impossible

to see even by being present during the process in a hot
ODE’" 7KH¥Hphakiaé Gow video images can be
fundamental for knowledge of what is really difficult to

see in physical reality.

5. Conclusions

In conclusion, the survey revealed how audiovisual
texts can have a significant impact on learning provided
they are cardd out in accordance with precise
communicativeeducational paradigms.

The data obtained, although referring to a small group,
confirm that the use of the firgierson perspective in
educational videos that are functional to learning skills
and proceduradknowledge is of extreme interest in the
health professions (Thomson et al., 2017; Fukuta &
Morgan, 2018). Moreover, the results indicate possible
routes to be followed to bring educational innovation
into teaching interventions that have their own figare
the laboratory activity.

For this reasonwe believe that the improvement and
application of this communicativeducational
methodology within laboratory teaching in the medical
and health field can respond to qualitative needs
(improving the learningprocesses of complex manual
procedures) and logistical needs (the number of
students in the medical/health area has risen
considerably in many lItalian universities, making it
difficult for them to attend practical and laboratory
activities). We also believthat all university education
can benefit from the contribution of digital educational
resources to address the challenges of the- post
pandemic era.

3ZDWFKLQJ WKH LQVWUXFWRU" DQNO®SXWWLQJ ZKDW KDV EHHQ

REVHUYHG LQWR SUDFWLFH
points of view, objectie and subjective, and the
simplification-organization of the observed events
determine a plausible simulation of the media learning
experience which more easily determines the learning
(in terms of transfer) of complex manual procedures.

The responses tifie subjects in reporting the ability to
imagine themselves performing the operations
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7KH DOWHUQDWLRQ RI
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Abstract

Softskills arebecomingincreasinglyimportantin theworkplace.Due to their interpersonahatureandexperientiaface
to-facereality, they are often toutedas nearlyimpossibleto developonline; our studyfinds that an increasingbody of
literatureis offering evidenceandsolutionsto overcomempedimentsandpromotedigital technologiesisein soft skills
training. This review aimsto performa stateof the art on the researchon digital solutionsfor soft skills trainingusinga
systematiaeviewof literature.

A systematiditeraturereview following the PRISMA statementvas conductedn the ISI Web of Sciencewherefrom
109originally collectedpapers37 paperswereheldinto consideratiorfor thein-depthanalysis.

This paperaimsat bringing clarity for both researctandpracticeto facilitate and promotemoreeffective online training
initiativesaswell asinnovativesolutionsfor trainingin differentareas.

In recentyears,the global economyhas beenfacing structural changes rapidly evolving into the world of digital
transformationThe unpredictabilityof the natureandpaceof the changewill makeit crucialthatindividualsin groups,
organizationsand societiesalike developskills for dealingwith all kinds of situatiors, especiallysoft skills and in
particularemotionaland social competenciesin this work we look into the literaturein a systematiovay in orderto
understandhetypesof competencemostaddressednostcommonlyusedtechniquesandpositiveandnegaive results
of thetraining,in orderto give the readera clearunderstandin@f the stateof the art in digital training practicedor soft

skills.
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1. Introduction

Personal transversal competencesthat characterize
relationshipsbetweenpeople alsoknown assoft skills
(Cimatti, 2016),haveamajorimpacton humanbehavior
when dealingwith others,including in the workplace
(Ahmedetal.,2012) Thereseemgo besomeconsensus
on the needfor highereducationinstitutions(HEISs), to
focus the developmentof soft skills as well as
disciplinaryknowledge(Scheckhetal., 2017) especially
becausehey both essentialfor careerperspectivesas
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well aspersonaldevelopmen{Rasipuram& Jayagopi,
2020)

While the term 3V N Ln@a@refer to 3 W Klbility of

performingsomethingZ H @G&lowko, 2018) theterm

3V R MW L énmpasseshe ability of people to

communicatewith eachother and work well together
(AndrewsandHigson2008),socialaptitudes)anguage
and communicationcapabilities,friendlinessand other
characteristics that are typical of interpersonal
relationshipgCimatti, 2016) Hard skills by opposition
areperceivedasthetechnicakkills thatinvolve working

with equipmentdataor evensoftware(Laker& Powell,

2011)

Both hardandsoft skills are significantin termsof the
requirementsto becomeemployablein W R G Bhd¢rV
market (Asonitou, 2015) Soft skills like motivation,
social skills and othersare believedto be crucial for
future leaders(Marques,2013) while critical thinking,
leadershipor problemsolving cancontributepositively
to the market, organizationsand socety in general
(Asonitou,2015)

Softskills alsomakea differencein timesof crises.The

COVID19 outbreakand further consequencesf the

pandenic have organizationsadapting (even more)
rapidly and rethinking their strategy(Schneideret al.,

2020) This paradigmshifting reality is boundto keep
evolving in a societyfacing challengesderiving from

globalization and climate change such as further

pandemics terrorist attacks, extremeweatherevents,
technologicalrevolutions, etc. To deal with constant
changeand crises, the areaof soft skills is boundto

becomeavenmoreof apriority, consideringts potential
benefitsin termsof S H R Spgeffbfmancedealingwith

disturbing and unexpectedohenomenandividually as
well asin groups,organizationsandsocieties.

Contemporarycrises challengesinclude realizing that
the evolutioninto the digital erais inevitable,including
in traininganddevelopingsoft skills.

The use of technologiesfor developingcompetencies
can foster the democratizatiorin the improvementof
softskills in locationswherethereis alack of trainingof
people,often dueto situationsof povertyor scarcityof
resourcessituationsof political and social instability
(includingarmedconflicts),andto providesolutionsfor
more vulnerable populations such as refugeesand
migrants.Further,in situationsof global crisis like the
COVID19 pandemic,the online training of soft skills
may also have a positive impact in organizations
worldwide.

Since the scientific productionand paperpublicatins

have been rising exponentially, we propose that
literature review studies in which the literature is

analyzedin a systematiovay havean addedrelevance
not only to gatherwhat we already know about the

existing literature but also to ensurethat the existing

contentis asleastbhiasedaspossible.

Thus, this paperaimsat bringing clarity andcreatinga
panoramicview on the state of the art of soft skill
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developmentsingdigital technologiesWe will begin
by presentingour method, including the choice of

databaseBooleanequationsandinclusionandselection
criteria, followed by the presentationanddiscussiorof

resultsandwe will concludethis paperwith remarkson

the main findings, how they may apply andinfluence
theory and practice,as well as study limitations and
futureresearch.

2. Materials and Methods

A consistent systematic review and metaanalysis
should follow re-established and standardized
procedureslike the Preferred Reporting Items for
Systematic reviews and MetaAnalyses (PRISMA)
statemenfMoheretal.,2009)whichis themethodology
we optedfor.

The PRISMA statementwas originally designedto
evaluatethe effects of health interventions,but the
systemis applicableto otherinterventions(Pageet al.,
2021).PRISMA includesa structurefor searchingand
selectingpapergo beconsidere@ndhowto systematize
the contentof eachanalyzeddocument.

Startingwith thesearctof papersasystematiditerature
searchwas performedto identify relevantstudiesthat
identifiedsoftskills anddigital trainingprogramsonthe

ISI Webof Sciencedatabasavith thekey phrases® 6 R | W
6NLOONMIDLORQGEG X FD VEAARQLIL WD O
2 Q O LThelsearchof all thesephraseswasconducted

at the 37RSLEH OB dreover, three types of
documentsvereconsideredArticles, Early Accessand
Review.

2.1 StudySelection

Inclusion and exclusioncriteria of papersin this study
are presentedn Figure 3.The selectionof studiesfor
eligibility and data extractionwas undertakerby two
independentreviewers, accordingly to the Cochrane
& R O O D E Rr&chrivne Rigtifingvan Tulder et al.,
2003. Any disagreemente/eresolvedwith the help of
athird reviewer,expertin thefield.

3. Results

A total of 109 studies,were originally identified from
the databaseesearchSincea singledatabasevasused
for data collection (ISI Web of Science) it was not
necessaryo proceedwith duplicateremovals.in a first
instance all the 109 abstractsvere read and analyzed
usingthe SPIDERtool, which is to saythat after being
readthecontentof theabstractvasplacedn atablethat
identified Sample, Phenomenonof Interest, Design,
Evaluation, Researchtype. The SPIDER tool is an
alternativeto the morecommonlyusedPICOor PICOS
formulation for defining key elementsof a review
questionknownfor beingmoresuitedto qualitativeand
mixed methodsstudiesand more commonly usedin
© Italian e-LearningAssociation
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social sciences(Cook, Smith and Booth, 2012) This
step resultedin the elimination of 39 papers,due to
inadequate sample or field (e.g. digital rectal
examinationin oncologicdiagnostic) After, thefull -text
analysis,a total of 37 studieswere included in this
systematiaeviewof literature.

Beforelooking into the full textanalysisauthorsfound
it useful to analyzethe bibliometric data of the total
sample(109 papers).

Figure 1 representshe numberof publicationsperyear
of the 109articlesidentified onthe IS| Webof Science.

Figure 1 - Numberof publicationsperyear.

By analyzingthe graphic,we canobservehow thereis

anincreasef interestin thethemeof onlinetraining for

softskills whichsupportgherelevancef ourstudy.Our
datacollectionwasconductedn Augustof 2020soit is

understandablthatthe numberof publicationsperyear
in 2020is slightly lower thanin the previousyearand
we canforecastt will probablybe higherthanprevious
yearby the endof thecivil year.

Figure2 refersto thetype of studythatwaspublishedn
this area since 2000. The majority of studies are
qualitative (72%), only 16% of the studies are
guantitativeand12% of the studiesaremixed method.

Figure 2 - Typeof study.

Resultsshowthatmoststudiesarequalitativeincluding
systematiaeviewsand literature narrativeswhich may
suggesthattheresearclis trying to conceptuallyclarify
the field in order to make more informed empirical
decisions.

The PRISMA diagram(Figure 3) (Moher et al., 2009)
facilitatedthe organizationof a clearsystematiaeview
of literature. After the screeningphase,a rigorous
eligibility assessmentwvas conductedusing a set of
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inclusion and exclusion criteria to achievethe final
number of studies that would be included in our
gualitativeanalysis.

] [ Identification ]

Screening

(

)

Engibility

) (

Included

(

Figure 3 - PRISMA 2009Flow diagram

After analyzingthe full text of the 37-paperselection,
andsystematizinghe informationin atable,five major
thematicareasand study typeswere identified (Figure
4), although some studies fell into more than one
category.

Pedagogical
Models and
Strategies

Digital
technologies
for soft skills
Literature

Case studies Course

and specific
experiences

Modalities

Comparisons

Figure 4 - Thematicareasandstudytypesfound
in the systematiditeraturereview.

The category 3 8dagogical models and strategies
identifies studiesthat refer to the acquisition of soft
skills with digital technologiesn educationakontexts
for the arts,humanities or computersciencesandeven
in teachingrelatedto softwareengineeringThey refer
to instanceswhere soft skill developmentwith digital
technologieshappenedas a secondaryoutcomefrom
other specific contents.This group includes13 papers
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addressinghemesn activesoft skills teaching/learning
methodologies(including gamebasedlearning, case
basedearning,role-play and collaborativelearning,as
well assimulations)

Course modalities studies (8 papers) assesshow
differentonline training methodologiesnay be usedto
developthesetypesof competenciesncludingMassive
OpenOnline Courseg(MOOCSs) blendedlearningand
hybrid models. Some outstandingresultsinclude the
confirmation that MOOCs may be appliedin several
areas,;suchas medicaleducationprograms(for health
professionals).engineering,programming, marketing.
In termsof blendedearningmodds, studiesaremostly
related to education, especially considering the
educationmodel of Europeanuniversities.The studies
relatedto hybrid models,theseare mainly focusedon
education for the developmentof skills for future
professionals(specialiss in IT and in the field of
theology).

Comparisorstudieq8 papersfocusboththedifferences
on outcomeand implementationof online vs faceto-
face courses(4 papers)as well as the differencesin
learningandtraining hardvs soft skills (4 papers).

Casestudiesand specific experiencereporting studies
(15 papers) detail specific experiences in
underdevelopedountries (2 papers),referring issues
like the effective use of social networks for more
collaborative learning in underdevelopedcountries;
higher education (9 papers); experiences in
organizationg3 papers)namelyin the areaof services,
peacemissionsandevenin the areaof theologyarealso
dealtwith.

Literature Reviews(4 papers)composethe last set of
studieswe found.

4. Discussionand Conclusions

The digital transformation and digital training
technologieshave the potential to exert a positive
influencein themanagemerdecisionto developpeople
sincethey createa largerflexibility of whereandwhen
the training may take place (Mahajan,Gupta& Singh,
2019; IbanezCarrasco et al, 2020; Rasipuram &
Jayagopi2020)

4.1 PedagogicaModels

Our literature review revealedthat there seemsto be
evidencethatsupportgheefficacy of soft skills training
in a digital environment via several strategiesand
methodologiesincluding gamebasedlearning (GBL)

(e.g. Garciaet al, 2020) casebasedinstruction (CBI)

(e.g. Lyons & Bandura,2020) massiveopen online
courses (MOOCS) (e.g. Mahajan, Gupta & Singh,
2019) blendedleaming and hybrid modelsof learning
(e.g.IbanezCarrasceetal, 2020) whichwe will present
next.

GameBasedLearning(GBL) is a pedagogicamethod
that uses games (digital and non-digital) to support
VW X G HkQowidtifie acquisition and cognitive
developnentthat hasshowngoodresultsin the areaof

software engineeringtraining and shows promise in

other areaslike developingcompetenciesin project
managemeniGarciaet al., 2020) GBL hasa modality
called 3J D PM D Rrv which gamesare createdand
learningbecomes metapartof the processtself which

has beenfound to be suitable both for businessand
learningprocesseshesearetoutedto developsoftskills

such as communicationand collaborationas well as
contributefor teachingin other areaslike technology,
arts and mathematicsfor example(Merilainen et al.,

2020) The potentialof GBL seemsto go beyondthe
educationapromiseandmightbe usedin otherrealtlife

contexts(Garciaet al., 2020) such as peacekeeping
missions (Holohan & Holohan, 2019). Despite role-

playing being consideredthe most effective tool for

buildingthe necessargoftskills in thisarea,t canbring

a lot of additionalcostsand logistic problems.Virtual

trainingin role-playingcouldbethebestoptionto create
universal training digitally for promoting real world

interaction;it offersthe possibilty to reachpeoplefrom

awider setof backgroundsgulturesandgendersandto

develop skills such as communication,collaboration,
social and cultural skills (Holohan& Holohan, 2019)

with possibilitiesof applicability in severaldisciplines
(SchSfeetal., 2004)

Thesemethodsbendit from the fact thatthey represent
an authentic(evenif simulated)context;studentsplay
the game by applying knowledge and developing
competencieswhich createsa parallel between the
perspectivesand solutionsof casestudiesin situations
of reallife (Jonasser011) Thislearningmethodoffers
a wide variety of optionsin termsof solutions,asthere
is usually no one single solution: similarly to reatlife
contexts,discussionand collaborationare requiredto
find the bestoption(Lyons & Bandura2020)

CaseBasedinstruction(CBI), the pedagogicamethod
of using group casestudiesto developcompetencies,
encompasseseveralphasessuch as recognizingthe
problem, framing the problem, searchag for
alternativesdevelopinga plan of actionandevaluating
progresswvhich requiresoft skills in orderto do a better
job (e.g.leadershipcommunicationg¢ollaborationgtc),
which are therebystimulatedand developedLyons &
Bandura2020)

4.2.Coursemodalities

Massive Open Online Courses(MOOCSs) have been
increasingover the yearsmostly due to the growing
usng of the internet. They are as the name refers
Massivedueto the largenumberof participantgwhich
canbevirtually unlimited), Openbecausé¢heyareoften
openracceszoursegwith freecostandnorequirements
neededin orderto enroll the course),Online (via the
internet)and Courses(sincetheir structurerangefrom
the learning objectives to the learning assessment)
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(Mahajanet al., 2019) 02 2 & fr'Way be considered
relevantespeciallyin distancdearningeducationsince
they are consideredo be flexible andeasyto accessn
comparisonwith the more traditional methodswhich
might be costly andunpractical(Mahajanet al., 2019)
0 2 2 & BRowpromisein promotingcreativity(Cinque,
2017; Mahajan et al., 2019; Poce et al., 2017) and
improving soft-skills like communicatiorandproblem
solvingwhich arehighly valuedfor employerqCinque,
2017) 022 & fMquire individuals to selfregulate
(Cinque, 2017) the lack of this elementcan lead to
decreasednotivation by the studentsandhigh dropout
rates (Mahajanet al., 2019; Poceet al., 2017) High
dropout rates have given rise to questionsabout the
quality of the methoditself (Stracke,2017)ashavethe
factthattheyareusuallytaughtin the Englishlanguage
which may be a barrierto somepossibleparticipants,
and the fact that thesemostly seemto be createdfor
higher educationstudentswhich meansthat 022 & TV
tend to focus the developmenif employability skills
and not many others (Cinque, 2017; Mahajanet al.,
2019)

MOOCs seemto be effective in developingskills in
areas like marketing, engineering and computer
programmingMahajanetal., 2019)andpresentgood
option in areassuchas health carewherethe needto
continuallyimprovetheirknowledges fundamentahnd
provide learning opportunitiesfor on the job teachers
development{Mahajanet al., 2019; Poceet al., 2017)
Soft skills might benefit from this approachdue to
differentelementsvhich mighthdp aninstructorcreate
aspaceto inspireandoffer intellectualchallengeto any
level of participation(Cinque,2017;Pcceetal., 2017)

Blendedlearningis often confusedwith hybrid models,
butis differentsincein they conjugatefaceto-faceand
online methodologiesn separatenomentswhereasn
the hybrid approachclassesare simultaneouslyonline
and face to face (Roberts,2019) Blended learning
seemdo preferablefor educationapurposesinceit is
taughtin a flexible environment,allowing studentsto
choosethe methodthat suits them best (Pisoni, 2019;
Roberts,2019) By comparingtwo groupsof students
(onewith hybridmodelandotherwith justa facetoface
approach)Glazunoveet al. (2020) referredthat hybrid
modelscan be usefulin terms of the developmenbf
crucial competencesfor future IT Professionals,
including hardandsoft skills.

4.3.ComparisonStudies

When comparing faceto-face vs online modalities
studiesfound that the online methodsare perceivedas
beneficialsincethey can be conductedworldwide in a
massive or nonmassive scale. The main downside
encounteredn termsof the online modalitiesis dueto
the difficulty in termsof perceivingthe behaviorof the
participantswhich in a faceto-face environments not
considereda problem (Wisshak & Hochholdinger,
2020)
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Regarding the reflections of hard vs soft skills
development,the soft skills trainers tend to easily
managerelationshipsjnteractions and communication
within agroupin amoretransparentvay thanhardskills
learnersin termsof educationsoft skills trainersseem
to have more skills in terms of learneractivating
methodswhich enhanceghe ability to work well in a
group(Rasipuran®& Jayagopi2020)

4.4. Casestudiesand specific experiencereporting
studies

The fact that a large numberof studiesin our sample
(N=9) referto learningexperience# highereducation,
revealsakeeninterestn acontextthatis associategvith
pedagogicalinnovation and excellence,which may
indicatethatthe online developmenbf soft skills is ata
bloomingstageandwill likely becomemorepopularin
highereducatia aswell asorganizationsvherestudies
havealreadybegun,initial studiesin both contextsare
showingpromise(e.g.Rashid 2015) Theadvantagesf
e-learningstemfrom the greatereaseof diversification
of learnersin different contexts,but alsoincludebeing
abledo interactwith more organizationsandpeopleof
interest, as reportedby IbanezCarrascoet al (2020),
whereablendedapproactio training HIV researcherm
Canadanlsoallowedthemto contactonlinewith persons
living with HIV, leadersin the field, and a variety of
stakeholders (including nonprofit staff and
policymakers) * a feat that would be much more
challengingin a purelyfaceto-faceapproacrandhasa
clear impact in gaining insight and empathy with
differentperspectives

It seemglearthatalthoughthe vastmajority of studies
of learningin a digital environmentareappliedto hard
sciences, their application in different fields like
theology and social sciencesin order to promote
creativity and to develop soft skills is inevitable
(Roberts2019) The casestudiesfoundin ourresearch
detail strategiesand programswheredigital approaches
ontheir own or in ablendedapproachshowpromisein
the developmat of creativity via design thinking
(Vasileva, 2018) and other 3OLIWNL OliReV~
communicationskills, teamworkand leadershipskills,
languageskills in readingand writing andinformation
literacy (Rhodes Danaher& Kranov,2018).Programs
havealsousedthedigital learningapproactasastrategy
for increasingstudentengagementMiller, 2018) and
academicuccesgRashid,2015)

4.5. LiteratureReviews

Thefactthatliteraturereviewtype of studiesconstitutes
a significant portion of the studieswe found seemsto
indicateclearlythatthefield is searchindor conceptual
clarity and defining its own identity. The subjectsof
thesestudiesspanfrom the narrow andtechnical(e.g.
the use of open badgesas a strategyfor motivation
[Virkus, 2019]) to wider more conceptualapproaches
(e.g. the use of gamebasedlearningto develop soft
skills [Garciaetal, 2020]) andtheyfocusboththe more
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traditional entities of learning but also focus the
challengedroughtaboutby digital workplacesandthe
digital trainingthatcanbe associatedvith them(Lyons
& Bandura2020).

Thesestudiesndicatethatthemethodologyusedntends
to ensure more accurateresearchelicited by clear
conceptualizationselatingto differenttypesof learning
methodologies. The literature review methodology
allows the researcherso have a broaderview of the
existing methodsand types of learning reported by

previousresearcher§Garciaet al., 2020; Rasipuram%

Jayagopi2020)andbringsnewinsightsinto the stateof

the art, aswell as providesimportantcluesfor future
research

4.6 Conclusions

The main purposeof this literature review was to
investigatehestateof theartin thetrainingof soft skills
usingdigital solutions.

The results of this study show that severaltypes of
methodscanbe usedto developtechnicalandsoft skills
online in a wide rangeof areasAlthough mostof the
studies were conductedfor the educationalcontext,
thesefindings canbe alsovaluablefor organizationgo
implement.

This paper addressedsome of the main findings
regarding the efficacy of different methods and
approachesor developingsoft skills digitally asstated
in the literature.Consideringthe different perspectives
of online training of soft skills sofar, 0 2 2 & fcdnbe
consideredone of most usedtools sincethey are less
costy for users and are suitable for largescale
educationapurposesGamebasedearningseemsgo be
useful in creating contextswhere skills are put into
practice (e.g., management and programming
simulations)andthereforeconsideredpromisingin the
training of soft skills. Otherapproachesuchas hybrid
modelsblendedearningandcasebasednstructionalso
seemto presentpositive resultsin termsof soft skills
developmentfrom differentangles.

In all it seemsclearthatin the digital context(similarly
to faceto-facetraining)activemethodologieseento be
the key to develop soft skills efficiently; the key
apparentlybeingto maximze the opportunitiesoffered
by the different contexts (digital and faceto-face),
insteadof trying to simply overcomethe faults of each
one meaning that these two approachesrepresent
different learning paradigmsand should be treatedas
suchin everystepof thetraining,from conceptualization
to deliveryandassessmengtc.

Wefoundthattheliteratureseemsgo bein aratherinitial

stage wherea lot of theoreticalwork is conductedand
very few large scale, quantitative works have been
published.In the future this seemsto an important
avenudor researchespeciallyfor 0 2 2 & fwhichhave
a large body of usersto beginwith, studiesshouldbe
conductedn orderto apply this methodto otherfields
ratherthanjusteducationPoceetal.,2017) In termsof
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the blendedlearningapproacha frameworkshouldbe
developedo gatherthe quality of this method(Pisoni,
2019)

In sum, the training and developmenbf soft skills is
becomingincreasinglyimportantin highereducatioras
well asthe organizationatontext,andthe useof digital
technologiesraininghasbecomewidespradduringthe
pandemic, which merely accelerateda worldwide
tendencyin education.Despitetraditionally soft skills
requiring a faceto-face context, tools and
methodologiesare being developedto bridge this gap
andcreateeffectivesolutions Thiswill provideuserghe
opportunityto developthesecompetencieeemotelyand
in a more flexible manner,which canbe animportant
assetin the disseminationof these crucial contents
throughoutthe world, including both developedand
developingcountriesaswell asvulnerablepopulations,
whetherin a crisis situationor not. Thus,this canbe an
effective and sustainablesolution for training and
developingS RS X O BM{$kRL V
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