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Factors Influencing the Adoption of COVID-19 Preventive Behaviors in Chile
Reprinted from: Sustainability 2021, 13, 5331, doi:10.3390/su13105331 . . . . . . . . . . . . . . . . 167

v
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Building on Strategic eLearning Initiatives of Hybrid Graduate Education a Case Study
Approach: MHEI-ME Erasmus+ Project
Reprinted from: Sustainability 2021, 13, 7675, doi:10.3390/su13147675 . . . . . . . . . . . . . . . . 251

vi



About the Editors

Miltiadis D. Lytras is an expert in advanced computer science and management, an editor,

lecturer, and research consultant, with extensive experience in academia and the business sector in

Europe and Asia. He is a Research Professor at Deree College, The American College of Greece,

and a Distinguished Scientist at the King Abdulaziz University of Jeddah, Saudi Arabia. He is a

world-class expert in the fields of cognitive computing, information systems, technology-enabled

innovation, social networks, computers in human behavior, and knowledge management.

Abdulrahman Housawi is a practicing Nephrologist and Transplant Physician at King Fahad

Specialist Hospital, Dammam (KFSH-D), the Director of Privatization Affairs at the Ministry of

Health (MoH), and the Chief Officer for Planning and Organizational Excellence at the Saudi

Commission for Health Specialties (SCFHS). He joined the faculty at Umm Al-Qura University

in 2006 as an Assistant Professor in the Department of Medicine. In 2008, he joined King Fahad

Specialist Hospital, Dammam (KFSHD), where he participated in the establishing team of the

Multi-Organ Transplant Center (MOTC). He was the founding Chairman of the Kidney/Pancreas

Transplant (KPTx) Department. In addition, he led a project for establishing the MOTC Registry and

MOTC Information System at KFSH-D. He was the Director of Academic Affairs Administration

(2008–2013) and the Director of Training Administration (2013–2014). He was a member of KFSH-D’s

Center for Health Research’s establishing team and its Research Steering Committee (2009–2015).

Currently, he is responsible for the development and implementation of the Saudi Commission’s

strategy, including its transformation to a data-driven organization (2016–present).

Basim Alsaywid is a Pediatric Urology Surgeon with extensive clinical experience and an

extensive research output. He is the current Research and Education Skills Director at the Saudi

National Institute of Health. He also directs the Research and Development Department at the Saudi

Commission for Health Specialties (SCFHS) within the Planning and Organizational Excellence

Administration division of the Saudi Commission for Health Specialties, Riyadh, Saudi Arabia.

Other affiliations related to his professional and educational practice include King Abdulaziz

Medical City, Ministry of National Guard, Jeddah, Saudi Arabia and College of Medicine, King Saud

Bin Abdulaziz University for Health Sciences, Ministry of National Guard, Jeddah, Saudi Arabia.

vii





ix 

Preface to “Training, Education and Research in 
COVID-19 Times: Innovative Methodological 
Approaches, Best Practices, and Case Studies” 

Being a global pandemic, COVID-19 posed a major challenge in all aspects of life, 
including how graduate training of healthcare practitioners is conducted. In Saudi Arabia, there 
were over 14,000 graduate health professional trainees in different stages of their training in 
various specialties distributed in many healthcare facilities across the country. The vast 
geographical distribution and the diversity of health specialties training programs and activities 
have remarkably magnified the challenge posed by the pandemic. However, recently the 
SCFHS has implemented a health training governance reform that granted more autonomy to 
accredited training facilities in supervising training activities according to preset policies. This 
autonomy was crucial for mitigating various risks imposed by the pandemic, especially during 
the extended periods of strict lockdown. 

The challenges faced during this period were numerous. However, several common 
themes constituted most of the challenges and warranted significant focus and deliberate 
attention to mitigate. First, trainees' safety and wellness were the primary concern for all those 
involved in the immediate supervision and oversight of training processes in all programs. 
During the early phase of the pandemic, uncertainty was a common denominator in a 
multitude of professional circumstances; training was not an exception. As a result of the 
uncertainty related to the extent of the disease virulence and spread early on, coupled with the 
variability in the preparedness of many health organizations for combating such a devastating 
public health catastrophe, hospital and training supervisors reacted quite variably. Trainees and 
training supervisors from different programs raised concerns about their state of health. 
Second, training continuity was severely threatened as many hospitals were overwhelmed with 
the increasing numbers of COVID-19 cases; some hospitals have been converted completely to 
accommodate the growing numbers of COVID-19 cases. As a result, many trainees were either 
forced to practice in training rotations that were not initially scheduled for, were transferred to 
other training locations, or were forced to withhold their training till further notice. The lucky 
ones whose training rotations continued faced various logistical difficulties and distractions 
from issues related to the pandemic. Third, as the pandemic progressed, training quality 
emerged as a central concern because of the limitation of oversight over training that resulted 
from training interruptions, unplanned training structural and content update, and redirecting 
resources to combat the pandemic and its consequences. Trainees in surgical specialties had 
their training interrupted due to the sensation or limitation in the elective and subacute 
surgeries during the pandemic. 

These challenges called for immediate interventions to mitigate and control the risks 
posed by this devastating crisis. The response came from different levels of training governance 
entities at the Saudi commission, including its executive leadership scientific counselors and 
committees, and supervisor training bodies in training institutions around the country, all 
joining forces to address the crisis systematically and collaboratively. Their motto focused on a 
common goal of sailing together through this rampant storm to alleviate his impact and 



minimize future consequences on training outcomes. As a result, several initiatives were 
designed and implemented was successful immediate and short-term outcomes. In addition, 
plans were put together to monitor and address long-term outcomes related to disturbances 
inflicted by the pandemic on the healthcare system. Long term impacts of this crisis on training 
outcomes are the main challenge that is still uncertain and, therefore, unaddressed. Therefore, 
in the long run, coalitions of training leadership must continue to manage this challenge as an 
integral component of their activities. They also need to restructure the training system to 
continuously evaluate the pandemic's long-term effects and adjust the training system 
accordingly to achieve the best outcomes. 

Lessons learned from this experience: 

The importance of planning, anticipating risks, and sitting proper controls minimize 
unpredictable crises;  
Navigating through a major crisis such as COVID-19 requires thoughtful, innovative, and 
compassionate leadership; 
Frequent and effective communication is invaluable to manage crises and promptly adapt 
as circumstances change properly; 
Strong data analytics infrastructure has been proven to be a critical component of 
successful crisis management plans.  

Despite all the difficulties mentioned above and the challenges caused by this pandemic, 
there was a silver lining of opportunities for innovation and transformation in the graduate 
health training systems. A key example is the effective utilization of available and emerging 
technologies in training (e.g., webinars and teleconferencing). Undoubtedly, this accelerated 
adoption of technology has created an ample window of opportunity for the successful digital 
transformation of health training environments and practices.  

Finally, navigating through the tough COVID-19 challenges was exhausting, but 
perseverance, hope, and foresight will eventually make us stronger and more agile. 

 
Abdulrahman Housawi 

  



Foreword: Integrating experiences, lessons learnt 
and know-how in Training, Education, and 
Research for Post-COVID-19 Times 

As a global pandemic, COVID-19 has posed a major challenge in all aspects of life, 
including how graduate training of healthcare practitioners is conducted. In Saudi Arabia, over 
14,000 graduate health professional trainees are in different stages of their training in various 
specialties distributed in many healthcare facilities across the country. The vast geographical 
distribution and the diversity of health specialty training programs and activities have 
remarkably magnified the challenge posed by the pandemic. Among other roles, the Saudi 
Commission for Health Specialties (SCFHS) is the country's regulatory organization responsible 
for governing health professionals' training and accreditation and graduate health training. 
Given its complex mandate and wide stakeholders base, the commission plays an integral role 
in the healthcare ecosystem.  

Over the past three years, the SCFHS has implemented a health training governance 
reform that granted more autonomy to accredited training facilities in supervising training 
activities according to preset policies. This autonomy was crucial for mitigating various risks 
imposed by the pandemic, especially during the extended periods of strict lockdown. 

The challenges faced during this period were numerous. However, several common 
themes constituted most of the challenges and warranted significant focus and deliberate 
attention to mitigate. First, trainees' safety and wellness were the primary concern for all those 
involved in the immediate supervision and oversight of training processes in all programs. 
During the early phase of the pandemic, uncertainty was a common denominator in a 
multitude of professional circumstances; training was not an exception. As a result of the 
uncertainty related to the extent of the disease virulence and spread early on, coupled with the 
variability in the preparedness of many health organizations for combating such a devastating 
public health catastrophe, hospital and training supervisors reacted quite variably. Trainees and 
training supervisors from different programs raised concerns about their state of health. 
Second, training continuity was severely threatened, as many hospitals were overwhelmed with 
the increasing numbers of COVID-19 cases; some hospitals have been converted completely to 
accommodate the growing numbers of COVID-19 cases. As a result, many trainees were either 
forced to practice in training rotations that were not initially scheduled for, were transferred to 
other training locations, or were forced to withhold their training until further notice. The lucky 
ones whose training rotations continued faced various logistical difficulties and distractions 
from issues related to the pandemic. Third, as the pandemic progressed, training quality 
emerged as a central concern because of the limitation of oversight over training that resulted 
from training interruptions, unplanned training structural and content update, and redirecting 
resources to combat the pandemic and its consequences. Trainees in surgical specialties had 
their training interrupted due to the cessation or limitation in the elective and subacute 
surgeries during the pandemic. 



These challenges called for immediate interventions to mitigate and control the risks 
posed by this devastating crisis. The response came from different levels of training governance 
entities at the Saudi commission, including its executive leadership scientific counselors and 
committees, and supervisor training bodies in training institutions around the country, all 
joining forces to address the crisis systematically and collaboratively. Their motto focused on a 
common goal of sailing together through this rampant storm to alleviate its impact and to 
minimize future consequences on training outcomes. As a result, several initiatives were 
designed and implemented to successfully achieve immediate and short-term outcomes. In 
addition, plans were put together to monitor and address long-term outcomes related to 
disturbances inflicted by the pandemic on the healthcare system. Long-term impacts of this 
crisis on training outcomes represent the main challenge that is still uncertain and, therefore, 
unaddressed. Therefore, in the long run, coalitions of training leadership must continue to 
manage this challenge as an integral component of their activities. They also need to restructure 
the training system to continuously evaluate the pandemic's long-term effects and adjust the 
training system accordingly to achieve the best outcomes. 

Lessons learned from this experience: 

• The importance of planning, anticipating risks, and sitting proper controls minimize 
unpredictable crises; 

• Navigating through a major crisis such as COVID-19 requires thoughtful, innovative, and 
compassionate leadership; 

• Frequent and effective communication is invaluable to manage crises and promptly adapt 
as circumstances change properly; 

• Strong data analytics infrastructure has been proven to be a critical component of 
successful crisis management plans. 

Despite all the difficulties mentioned above and the challenges caused by this pandemic, 
there was a silver lining of opportunities for innovation and transformation in the graduate 
health training systems. A key example is the effective utilization of available and emerging 
technologies in training (e.g., webinars and teleconferencing). Undoubtedly, this accelerated 
adoption of technology has created an ample window of opportunity for the successful digital 
transformation of health training environments and practices. 

Finally, navigating through the tough COVID-19 challenges was exhausting, but 
perseverance, hope, and foresight will eventually make us stronger and more agile. 

Guest Editors 
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1. Editorial

The recent pandemic of COVID-19 challenges the delivery of training and education
worldwide. In parallel, research in the times of COVID-19 has become more demanding in
terms of research methodologies and the delivery of sound scientific contributions. In this
Special Issue, we analyze the diversified training, education, and research context in the
times of the COVID-19 pandemic.

The preparedness of the educational systems for a rapid shift in the delivery mode of
the training was challenged by the diverse aspects of the COVID19 pandemic. Within this
multifaced context new innovative methodologies, frameworks and approaches seem to
provide a bold response to the global need for timely, high-quality education, training, and
research on a remote and distant basis [1–6].

The widespread nature of the phenomenon proved to initiate global actions and local
strategies. Our special issue communicates not only different approaches but also com-
municates the key lessons learnt. We believe that the know-how and the best practices
cultivated during the COVID-19 period will lead future interventions in similar circum-
stances. From this point of view, a continuous quest of resilience and sustainability in
training and education is a great gain from the pandemic. On the other hand, the psycho-
logical aspects and the impact on the behavior of trainees and trainers, as well as academics
and researchers, need to be analyzed further. The short-, medium-, and long-term impact
of COVID-19 on educational practices and delivery will require more time to be fully
understood.

Our intention is to promote the scientific debate for the key implications of the mod-
ified online mode of delivery as well as the components of strategies and policies that
enhance the social value and the social impact of training, education, and research. Our
intended contribution is multifold:

• To promote recent sound research on effective training, education, and research
strategies and methodologies.

• To contribute to the body of knowledge by promoting sound methodological ap-
proaches for effective training, education, and research in COVID-19 times.

• To communicate best practices and key lessons learned related to training, education,
and research in the COVID-19 period.

• To invite relevant scientific debate from diverse communities from different domains
of human activity including medical training and research, business training and
education, information systems and computer sciences education, etc.

• To contribute to the discipline of training and education by synthesizing complemen-
tary approaches, limitations, and key findings.

Sustainability 2021, 13, 9650. https://doi.org/10.3390/su13179650 https://www.mdpi.com/journal/sustainability
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Topics covered in the twelve accepted papers of our Special Issue include but are not
limited to the following:

• Training strategies in the COVID-19 period.
• Effective technology for enhanced learning interventions in the COVID-19 period.
• Transforming education from an off-line to an on-line paradigm in the COVID-19

period.
• Research excellence and strategies in the COVID-19 period.
• Enhancing the skills, competencies, and knowledge of trainees in the COVID-19

period.
• Engagement, interaction, and active training and learning in the COVID-19 period.
• Higher education best practices for delivering top-quality education in the COVID-19

period.
• Case studies in medical training and research.
• Business training and education.
• Information systems and computer sciences education.
• Strategic frameworks for training, education, and research efficiency in COVID-19

times.
• Key performance indicators and learning analytics for measuring the effectiveness of

online training in the times of COVID-19.
• Integration of academia and industry for training, education, and research.
• Social networks research for enhanced training, education, and research in COVID-19

times.
• Quality initiatives for effective training, education, and research in COVID-19 times.

Some of the key conclusions of our special issue debate are summarized as follows:

• COVID-19 challenged all the educational systems worldwide and also forced a radical
adoption of the digital transformation of education.

• Several lessons learnt from the adopted educational process emphasize in a bold way
the need for collaboration among diverse stakeholders in the training, education,
policy making, and research communities.

• The various technological means and the new generation of learning management
tools and online lectures prove their capacity to support, in the long term and in the
post-COVID era, a new era of blended learning in academia [7–9]. This trend will
require additional research related to the equivalent of online training and the capacity
of faculty to support this multidimensional role of the online tutor.

• COVID-19 proves the impact of diverse psychological factors on the efficiency of
training, education, and research. From this point of view, additional research needs
to focus on the design of sustainable counseling and psychological support of trainees
and trainers during times of crisis.

• In terms of policy making and possible adjustment at the strategic planning of edu-
cational, training, and research management in times of crisis, it is evident that new
flexible procedures for time management, significant rewards and incentives for skills
and competencies management, and allocation of required resources to the various
stakeholder are a few of the measures that need to be considered.

• One of the most important challenges in the post-COVID time is to capitalize on the
know-how gained and to design sustainable policies, processes, and socio-technical
systems capable of supporting education, training, and research in crisis times of the
future.

• Last but not least, the research production about the phenomenon of COVID-19 should
initiate a scientific debate on how local contributions can be integrated with similar
ones in the global context in order to promote the idea of a global scientific collective
action.
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2. List of Contributions

A more focused overview of the collection of articles published in our special issue is
summarized below:

1. Factors Influencing Students’ Behavior and Attitude towards Online Education during
COVID-19

2. Residents’ Training in COVID-19 Pandemic Times: An Integrated Survey of Educa-
tional Process, Institutional Support, Anxiety and Depression

3. A Progressive Model for Quality Benchmarks of Trainees’ Satisfaction in Medical
Education: Towards Strategic Enhancement of Residency Training Programs at Saudi
Commission for Health Specialties (SCFHS)

4. University Students’ Perception, Evaluation, and Spaces of Distance Learning dur-
ing the COVID-19 Pandemic in Austria: What Can We Learn for Post-Pandemic
Educational Futures?

5. Multilevel Antecedents of Organizational Speed: The Exemplary Case of a Small
Italian R&D Organization

6. Impact of COVID-19 on the Educational Process in Saudi Arabia: A Technology–
Organization–Environment Framework

7. Factors Influencing the Adoption of COVID-19 Preventive Behaviors in Chile
8. The Effectiveness of Online Education during COVID-19 Pandemic—A Comparative

Analysis between the Perceptions of Academic Students and High School Students
from Romania

9. Conducting Population Health Research during the COVID-19 Pandemic: Impacts
and Recommendations

10. The Critical Factors of Student Performance in MOOCs for Sustainable Education: A
Case of Chinese Universities

11. Cyber-Physical System of Psychophysiological Support of Professional Self-Realization
in Professions of the ‘Man-Nature’ Type in the Formation of Specialists for Sustainable
Development

12. Building on Strategic eLearning Initiatives of Hybrid Graduate Education a Case
Study Approach: MHEI-ME Erasmus + Project
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Abstract: Universities around the world have faced a new pandemic, forcing the closure of campuses
that are now conducting educational activities on online platforms. The paper presents a survey about
students behavior and attitudes towards online education in the pandemic period from the Technical
University of Cluj Napoca, Romania. A group of 300 students participated. The questionnaire was
structured in four parts to determine student’s individual characteristics, student’s needs, students’
knowledge in using virtual platforms and students’ quality preferences for online education. The
students said that online education in a pandemic situation is beneficial for 78% of them. A total
of 41.7% percent of students appreciated the teachers’ teaching skills and the quality of online
courses since the beginning of the pandemic, and 18.7% percent of the students appreciated the
additional online materials for study to support their education. However, students found online
education stressful, but preferred online assessment for evaluation. This pandemic has led to the
new stage of Education 4.0, online education, and the need to harmonize methods of education with
the requirements of new generations.

Keywords: digital education; management change; student behavior; student attitude

1. Introduction

The concept of education has changed dramatically over the last few years, with
many questions being raised as to what the best mode of instruction is with the advent of
technology and the Internet. The waves of the evolution of education in history begin in the
1780s, with the first wave concerning the individual context of learning and memorization,
known as Education 1. The second wave of mass learning appears around the 1900s,
known as Education 2. The Internet that allows learning known as Education 3, begin
from the 1970s, and has the addition of computers, but only as an interface with students
which produces knowledge. Distance learning was first introduced in the 18th century
in parallel with the postal service, but it did not pick up steam until communications
technology evolved in the 1990s [1]. If we look in time at the stages of the evolution of
education, we can see that from a traditional system that focused on books and teaching on
the blackboard, over time the use of technology induced a new stage known as Education
4.0, when the computer and the Internet changed the concept of education and the new
digital generation offered more possibilities for education.

The future belongs to Education 4.0, as a part of the evolution of education but
with a very high impact of digital technology. Empowering education to improve inno-
vation, the transition to the new stage requires the development and harmonization of
education systems by employing the new relationship that must be established: student-
teacher-technology = smart education and the use of e-education (online, electronic tools).
Zhu et al. [2] are supporters of smart education for an environment in which students work
as close as possible to reality, which is the reason the education system must combine reality
with the virtual world. Zhu et al. [2] and Hartono et al. [3], set out the needs for hybrid
education and the term smart learning for students to adapt education to the digital age.
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The pandemic contributed to the faster transition to towards the new stage of Educa-
tion 4.0. Under the imposed conditions, the use of online education was the tool to save
and implement digitalization as a beneficial alternative. Education has changed, and online
learning is the next big transformation, as Frecker and Bieniarz [1] suggest. One of these
advantages is the diversity of educational possibilities and the multiple ways of placing the
content. There is also great diversity in terms of assessment, with the teacher having the
opportunity to place continuous or summative assessment tests. An assessment by Bond
and Lockee [4] and Jackson [5] identifies online needs and considers online professional
development courses mandatory in online teaching for higher education faculties. In terms
of the impact upon students, it was beneficial to take into consideration their interests
and the desire for teachers to post more online courses for the future (Elzainy et al. [6]).
Since 2016, a vision for higher education has been designed [7]: a concept put forward
by McGee et al. [8], who stress that the training of instructors for online teaching and the
preparation of online teaching faculties must also be taken into account. The vision went
further, and Rhode and Krishnamurthi [9] developed the concept of self paced training
for academic person. During the pandemic, Iwai [10] researched the effects of virtual
classroom learning through adaptive learning and virtual reality by use of technology,
considering the satisfaction and improvement of skills of the staff and students.

If we take a look in recent time to the evolution concept of online education, we can
identify different shapes in the authors’ visions, as presented in Table 1.

Table 1. Authors different shapes of online education.

Author Year Shape

Dandara, O. [11] 2013 electronic platforms, a means of modernizing
educational technologies

Allen and Seaman [12] 2017 digital learning compass: distance education
Espiritu and Budhrani [13] 2019 showed the importance of e-learning as a culture
Dhawan, S [14] 2020 a panacea in the time of COVID-19 crisis

Jæger and Blaabæk [15] 2020 importance of library because of inequality in
learning opportunities during COVID-19

Following the European Commission’s public consultation [16] in 2020 to develop an
action plan for the digitalization of education at EU level, it has been shown that there are
still students who have not used distance and online learning tools, but who before the
crisis were willing to improve their digital skills.

The idea of improvement and specialization in the field of online education was
brought up in the paper by Schmidt et al. [17], and also involvement in blended learning.
According to recent studies of Mishra et al. [18] and Bojovic et al. [19], the effects of
education during the COVID-19 crisis led to the need for a rapid transition to distance
learning. Moskal et al. [20], Moore et al. [21], and Mohr and Shelton [22] established that
online education also presents good opportunities for good practices that are necessary
for professional development. Based on the action plan of the European Commission
for the action of digital education and teaching in higher education [16], the theme of
online courses was addressed by Baran and Correia [23] and Baran et al. [24]. At the
same time, Espiritu and Budhrani [13] showed the importance of e-learning as a culture.
Brinthapt et al. [25] and Elliot et al. [26] considered online learning important for the
professional development of staff, following a strategy in [7,16]. The sustainability of online
learning is an opportunity, because it is a flexible option that allows the development and
improvement of skills.

Along with current digital tools, wider access to the Internet offers different people
the opportunity to access higher education. In addition, we can also reduce the carbon
footprint by reducing travel and provide a more personalized learning.
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2. Literature Review

2.1. Online Learning and Education

The use of the Internet and state-of-the-art technologies to obtain information for fast
communication has become extremely important in the communication and promotion
strategy of any university [27]. Communication in the university environment is one of the
basic elements on which the student-teacher-university relationship is built. The motivation
to approach the communication made by universities starts from the premise that most
of the times the students’ performances in the learning process and in the integration of
the university environment are determined by the way in which the information is made
by the universities. Moreover, the COVID-19 pandemic has demonstrated the usefulness
of these platforms, as more and more schools move to the red scenario, which means that
virtually the entire educational process moves to the online system on educational teaching
and learning platforms.

Electronic platforms have a number of advantages over traditional teaching
(Elzainy et al. [6]), exploring the impact of e-learning and assessments on students and
having observed important changes in improving student’s technological skills during the
pandemic period. Martin et al. [27] noted the use of traditional assessments to assess the
students and course templates, and the processes of quality assurance and surveys, learning
analyses and intermediate assessments. Timely response and feedback, availability and
regular presence and communication were some of the facilitation strategies used by the
award-winning instructors.

The use of educational platforms has allowed finding solutions in the imposed sit-
uation and innovating teaching methods and tools in various fields such as geography
by Cazacu [28], and medicine by Chatterjee and Chakraborty [29] and Elzainv et al. [6].
Additionally, the use of information and communication with the help of technology has
been useful in the medical field, as noted by Grishchenko [30] and Hasan and Bao [31].

The quality of the platform used in the educational process has a favorable effect on
the performance of students in online education (Ionescu et al. [32]). According to [33], we
can consider that in 2020 the sustainability of online learning offers professionals a flexible
option in accordance with their schedule, contact with university staff and platforms
for advice and information. Others, such as Singh et al. [34] present the importance of
platforms in education but in the same time Diaz and Walsh [35] became advocates for
telesimulation based education during COVID-19.

Becker et al. [36] sustain that electronic platforms allow the storage and management
of an unlimited number of courses, as well as the storage and management of an unlimited
volume of content within a course.

The use of online educational platforms has become a necessity and has spread rapidly
since 2020, being the only tools that could be used during the break for online teaching. The
influence of smart learning was presented by Budharani et al. [37], and Bojovic et al. [19],
like an education in times of crisis: rapid transition to distance learning. However, the
use of these educational platforms also has disadvantages, among which we mention:
it requires experience in the field of computer use, both by teachers and students, and
involves high design and maintenance costs.

The environment in which the students carry out their activity must be as close as
possible to reality, which is why it is between the real and the virtual world, and why the
educational system must combine reality and the virtual world. Zhu et al. [1]. Martin et and
Bolliger [38] agree with the term smart learning to adapt to the digital age Hartono et al. [3],
establish the needs for the smart hybrid education.

The COVID-19 crisis has brought to light digital inequalities among students, which
is a major risk factor for social vulnerability. Additionally, the inequalities were identified
in the research by Beaunoyer et al. [39], because not all students have the same social
conditions or lifestyle, and not all have access to the internet or have high-performance
digital equipment or have the necessary skills.
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Following the study by Jæger and Blaabæk [13], we notice that another inequality is
the learning opportunity during and after COVID-19. They highlighted the importance of
the library in the learning process, because the backgrounds of students and families are
different, as are education and income of the parents.

Based on the action plan proposed by the European Commission for digital education
for the period 2021–2027 [16], Zhu and Liu [40], and Hasan and Bao [31] mention that in
the pandemic context the innovation in the educational field allowed the identification of
the niche elements in digital and post digital education.

The European pandemic COVID-19 has led nationally to the development and taking
of rapid and effective measures that have caused significant disruption to education
systems, training for both students and teachers but also educators, who at the same time
had to adapt to online courses, as Ursan et al. [41] observed.

2.2. Online Education and Teachers

Universities and teachers were not completely taken aback by online courses and
activities, and Windes and Lesht [42] highlighted the effects of the online courses and their
impact on education.

There are currently few studies on the effectiveness of online courses, the teacher-
student relationship, and the effectiveness of online assessments. Among those who
approached the new topic were Chakraborty et al. [43] and Aguilera-Hermida [44], who
noticed that students believe that online education helped them to continue their training
and studies during the pandemic with digital platforms, but at the same time to have access
to faculty libraries.

Online education for teachers requires time to identify and build the platforms and ma-
terials needed, according to Hodges et al. [45]. Bojovic et al. [19] and Chakraborty et al. [43]
noted that teachers still lack confidence on online assessment techniques. Aguilera- Her-
mida [44], argues that teachers’ experience can also be closely related with the students’
learning experiences. In his opinion, Chakraborty et al. [43] students prefer face-to-face
interaction with teachers because teachers do not trust online assessment techniques.

Si et al. [46] stressed the importance of online teaching skills of teachers but also of
students who were not prepared for online courses. Teaching platforms have a number of
advantages, including real-time access to education but also to the resources placed on these
platforms, but also a number of obvious disadvantages, such as the necessary experience
and the appropriate means that can involve considerable costs. Lundsford et al. [47],
Martin and Bolliger [38] in their research establish the connection between students and
professor and the importance of adaptation of methods and strategies in the online learning
environment, and also student’s involvement [48].

At the same time, the teachers were unprepared for the online activities, and the
students also felt unprepared. However, the online platforms allowed at the same time the
monitoring of the activities, by visualizing the frequency of the entries and establishing
the result of the activities, allowing evaluations on the course but also the efficient final
evaluation. The influence of the pandemic after Carroll and Conboy [49], led to new
practices that emerged under the pressure of the pandemic ‘’big bang” introduction of
technology and ‘’tech driven” practices. Based on the interviews, Martin et al. [27] found
that online instructors create the reverse method through a design taking into account the
needs of students.

Polly et al. [50] examined the barriers in the use of digital technologies and the
necessary support for academics staff. The barriers identified were the time required to
learn new technologies and the time required to learn how to use them in the teaching
process. Another factor would be the conflict between the focus on teaching and other
service responsibilities, including research. The entire teaching and learning methodology
must be transferred online, requiring a systematic reorganization of the learning process
through the computer.
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The pandemic period provided the opportunity for universities to identify the optimal
solutions and to adapt the educational act by opting for the best solution in the given
situation. The educational act can be influenced by other factors, such as the communication
between students and teachers, identified by Coman et al. [51] or the emotions in the use of
digitalization and twitter addiction during the blockade imposed by COVID-19, not only
in India, as pointed out by Arora et al. [52].

Perception depending on the field of specialization and the student-teacher relation-
ship were addressed by Trammell and LaForge [53] in their paper, but also the continuous
changes necessary for the faculty in the future development of faculties was noted by Stark
and Smith [54]. Sheffield et al. [55] instead explored teachers’ competencies and attitudes
regarding online courses and adapting to students’ needs, also Schmidt et al. [17], Trust and
Krutka [56] and Rhode et al. [57] identifying what is needed to improve teaching activities
and their personalized adaptation.

Other factors were analyzed by Ionescu et al. [32] from three perspectives—teachers,
students and parents—which led to the identification of possible psychological effects on
students, resulting from the corroboration of social isolation with the online continuation
of the educational process.

Electronic platforms have a number of advantages over traditional teaching. One
of these advantages is the diversity of educational possibilities and the multiple ways of
placing the content. There is also great diversity in terms of assessment, with the teacher
having the opportunity to place continuous or summative assessment tests. On assessments
used in faculties, Martin et al. [27,38] noted the use of traditional assessments to assess
students, course templates and the process of quality assurance and surveys, learning
analyzes and intermediate assessments. Timely response and feedback, availability and
regular presence and communication were some of the facilitation strategies used by the
award-winning instructors. Aguilera-Hermida [44] pointed out that at the same time not
only the faculty, but also the students and administrators faced unexpected situations
with repercussions in the teaching and learning processes. Some online educational tools
facilitate teacher-student collaborative learning as argued by Chakraborty et al. [43] and
Adhikary et al. [58]. Important issues are the lack of access to a printer and consumables
needed to print worksheets or materials received, children being left alone at home; stress
generated by the risk of illness and unemployment.

We can observe that COVID-19 in fact give a push for the acceleration of digitalization
in universities all over the world, with researchers trying to identify and diagnose the
new provocation, such as Arora et al. [52] in India, Ionescu et al. [32] in Romania, Bo-
jovic et al. [19] in Serbia, Skulmoski and Rey [59] in Germany, as well in the Philippines by
Toquero and Talidong [60], in China by Zhang et al. [61] and Islam et al. [62] in Bangadesh.

2.3. Students Behavior and Attitude toward Online Education

Since 1986 when the first Technology Acceptance Model (TAM) appeared to identify
the factors that affect students behavior and intention to use technology, in time the model
was improved and new factors and a more complex investigation was developed, such as
in Table 2.

However, today’s generations of students were born and started school in the age of
the Internet and online browsers, the Google search engine and social media platforms.
The digital world is part of the lives of young students, from their first years of life, and
online education, through digital applications, is a language of learning that they have
been using for a long time.

The means of information used in the university environment are in the process of
reconfiguration and development. In the near future, the means of access to information
transmitted by universities will be multimedia, mobile and miniaturized.
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Table 2. Factors influencing student’s behavior to use technology.

Authors Factors Results

Davis [63] 1993
“Perceived Usefulness” and “Perceived Ease of Use”
are the two key factors that affect an individual’s
intention to use a technology

to investigate the impact of technology
on user behavior

Liu et al. [64] 2010
namely Online Course Design, User-interface
Design, Previous Online Learning Experience, and
Perceived Interaction

to investigate the impact of technology
on user behavior

Al Kurdi et al. [65] 2020

involved E-learning Computer Self-Efficacy, Social
Influence, Enjoyment, System Interactivity,
Computer Anxiety, Technical support, Perceived
Usefulness, Perceived Ease of Use, Attitude, and
Behavioral Intention to Use e-learning

a suitable theoretical tool to comprehend
the acceptance of e-learning by users

Al Kurdi et al. [66] 2020

“social influence, perceived enjoyment, self-efficacy
perceived usefulness, and perceived ease of use” are
the strongest and most important predictors in the a
virtual E-learning atmosphere intention of and
students towards E-learning systems

to improve ongoing interests and
activities of university students in a
virtual E-learning atmosphere

Mailizar et al. [67] 2020

The model consists of six constructs: system quality,
e-learning experience, perceived ease of use,
perceived usefulness, attitude toward use, and
behavioral intention.

to improve the understanding of
students’ intention to adopt e-learning.

More and more universities are adopting coherent strategies for integrating tech-
nology into the educational process and the media used in both internal and external
communication tend to migrate to online. Student’s opinion regarding the digital learn-
ing and the impact in their daily life was investigated by Martin et al. [27], Bao [68] and
Chakraborty et al. [43], but also, they take in consideration the student’s opinion about
online education in the pandemic period.

The transition to online education and students’ intention to use online education was
a challenge during the pandemic, and the studies provided information that will underpin
future strategies for developing education and improving the quality of online education
use and involvement of both actors involved in the system—students and teachers.

There is a wide range of factors that have been taken into account in order to identify
student behavior and attitudes, as shown in Table 3.

Table 3. Online education factors influencing the student’s behavior and attitude.

Authors Year Factors

Lee, J.W. [69] 2010 online support service quality, online learning acceptance, and student satisfaction

Hung and Jeng [70] 2013 age, online teaching experience, implications of the findings were discussed the lecturer’s
competence, the lecturer’s attitude towards learning, and the nature of the subject

Hatabu et al. [71] 2020
knowledge’s attitude and practices,
the frequency and activities of information acquisition, the correct explanation of the
information and willingness to collect anxiety information

Adil Zia [72] 2020 attitude, curriculum, motivation and technology training
Alzahrani et al. [73] 2021 service quality, information quality and self-efficacy, satisfaction

Yunus et al. [74] 2021 the effort expectation, the performance expectation, social influence and facilitating conditions
in using the online education

Studies on e-learning and the impact on students were conducted recently in 2020 by
Bao [68], Islam et al. [62], Essadek and Rabeyron [75] and Paea et al. [76] showing that the
new impact of online education among students has fostered depression and anxiety in
the pandemic period. Cao et al. [77], suggested that the mental health of college students
should be monitored during epidemics because of the pressure and stress. Mishra et al. [18]
found that due to the limiting of travel, i.e., the academic exchange programs of students
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and staff between universities, there was also a deterioration of academic research actions
and activities in education.

Students’ behavior and attitudes toward online education and the use of digital
platforms during the pandemic have led many researchers to conduct new studies to
identify the new environment and these factors.

3. Materials and Methods

The pandemic did not find the university and teachers totally unprepared, because a
platform (edu.utcluj.ro) was created long before for the students from the low frequency
system, where the courses, seminar materials and other information necessary for those
who work and attend the faculty were posted. The platform was also for full-time students
to be able to send homework proposed by teachers or for teacher-student information.

During the pandemic, the platform was improved, and another one, the Knowledge
Base (kb.cunbm.utcluj.ro) platform was created, allowing the students from the economic
specialization to access them and to build the teacher-student bridge.

In addition to the digital platform for seminars, homework, additional materials,
systematic or periodic evaluation, some teachers have chosen other teaching tools, such as
ZOOM or Microsoft Team, for a more attentive and beneficial communication. In this way
digital technology has brought a plus to the educational act.

The transition from the traditional classroom teaching system to online education,
keeping to the schedule, was made gradually at the beginning, and the courses were held
online and with face-to-face seminars, but with the lockdown during the pandemic every-
thing moved to the total online system. The academic staff put in practice Hrastinski [78]
and Flora Amiti [79] suggestions, by keeping the teaching systems but using actual modern
digital tools, all three modes of online learning: asynchronous, synchronous and hybrid.

The questionnaire was applied between October–November 2020 when the pan-
demic restriction allowed students’ to participate in specific situations in activities at the
university. The sample of 300 respondents consisted of graduate students in the final grades
and master students from the department of economics, because they could compare the
two methods of education before and during the pandemic. The items were established to
determine the factors which are influencing the students behavior and attitudes concerning
online education.

The study wanted to identify students’ behavior and their attitudes in the new context
of online education. The structure of the questionnaire and factors influencing their
behavior are presented in Table 4.

In order to obtain the necessary data, the target group was selected on a voluntary
basis, and the period was targeted respectively when students chose their place, the period
of the internship or the coordinators of the license or dissertation.

All students voluntarily consented and confirmed their participation in the study after
being previously informed of the purpose of the study.

The study allowed the analysis of the behavior and association with student’s attitude
towards online education.

The first part of questionnaire tried to identify the socio-demographic characteristics
of the respondents, three questions were used regarding gender, age and education level.
The education level includes two categories: bachelor and master students. The age groups
were established between 18–26 years old, 26–32 age, 32–38 age and 38–42 age.

The second part of the questionnaires were focused on students behavior related
to their needs: time spend using online education tools. Additionally, the questionnaire
establishes and identifies the frequency of hours of consumption of virtual tools used in
education, which was measured by asking respondents: ”How often do you enter weekly
online?”. For the response categories for their time spent online, read Supplementary
Materials (1 h, 10 h, more than 10 h) and the emphasis they put on the quality of courses
and how this affects students behavior.
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Table 4. Questionnaire structure.

Questions Items Factor

1 Age I1
Individual
Characteristic

2 Gender I2

3 Education level I3

4 How many hours are you spending weekly online? H

Needs
5 Do you find digital learning and platforms useful? U

6 How many hours do you devote to individual study? S

14 How often you enter online F

8 What kind of examination do you prefer (online) E1

Knowledge

9 What kind of examination do you prefer (writing) E2

10 What kind of examination do you prefer (test) E3

11 What kind of examination do you prefer synthesis E4

12 What kind of examination do you prefer portfolio E5

7 Do you read the specialty materials? R

Quality13 How you appreciate the online courses quality Q

15 How do you consider the learning activity QE1

In the third section of the questionnaire, students’ knowledge was established, to
determine students culture on virtual media, their abilities to use the modern tools, the
benefits of education online, how important for students their education is, and their
orientation between the traditional and new types of education. The answer categories for
the open question about type of examination preferred by students offered the respondents
the possibility of stating their favorite one. The key element was the item regarding the
final evaluation of their activity, respectively the way of conducting the final evaluation
exam. They were able to choose from several types of assessment so as to see which type
of assessment is considered the most optimal assessment of their knowledge. Regarding
the students preferences type of examination, it was possible to choose between online,
writing, multiple choice test, syntheses and portfolio. A Likert scale was used for the study,
starting from a score of 1 representing the student disagreement—“Not at all‘’ and up to a
score of 5—“Very well”, representing the student’s strong agreement.

The last part of the questionnaire included three questions that identify students
satisfaction about the quality of online courses, the quality of learning activity on the
pandemic period and the quality of specialty materials. From research the article wanted to
obtain and know students interaction with the professor through an online platform quality
with the item “How you appreciate the online courses quality”, how useful online education
iswas identified with the item “Do you find digital learning and teaching platforms useful?”

3.1. Sample and Measurement Tool

To determine the factors that influence students’ behavior and attitudes during the
pandemic due to the use of online education, a statistical analysis was performed using
SPSS software applied to the given database, as well as the independent simple t tests and
hypothesis testing. The proposed model and the correlations between the items of the
questionnaire were made using the solutions of the Lisrel 8.7 program.

3.2. Purpose of the Study

The study presents the following four factors that influence students behavior that
were taken into consideration:

1. Student’s individual characteristics (age, gender, education level);
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2. Student’s needs: frequency of entering the online platform (F), hours spent on the
virtual platform (H), hours to study and learn from materials proposed by teach-
ers (S), and how useful are digital platforms for their needs and for their better
understanding (U);

3. Student’s knowledge regarding the type of knowledge, evaluation portfolio, synthe-
ses, test, written examination and online examination (E1, E2, E3, E4 and E5);

4. Student’s perception about quality of online education: courses quality (Q), education
and learning quality (QE1) and quality of materials presented and information (R).

The research model from Figure 1 is based on the research objectives and hypothesis.

Figure 1. Research model to examine the students behavior and attitude. Source: by author.

The hypotheses tested on the attitude of students in the present study are:

Hypothesis 1 (H1). Students preferences have a significant effect on their attitudes towards their
online education.
Hypothesis 2 (H2). Students preferences have a significant effect on their attitudes towards needs.
Hypothesis 3 (H3). Students preferences have a significant effect on their attitudes towards
knowledge.
Hypothesis 4 (H4). Attitudes of students concerning their needs of evaluation has a significant
effect on their behavior.
Hypothesis 5 (H5). Attitudes of students towards online education have a significant effect on
their behavior.

Taking into consideration Saraçli et al. [80] and Gumus et al. [81], the Cronbach’s
alpha were calculated as a quality instrument to analyze the items. The total Cronbach’s
alpha value of scale was calculated as 0.72 which is statistically one of the indicators that
shows that the reliability of the scale.

With α value in interval 0.8 ≤ α ≥ 0.7 interval following the statistical rule [82,83] we
can consider acceptable and good enough the model. After reliability analysis, exploratory
factor analysis (EFA) was applied over the four factors: Individual characteristics of
students, Needs, Knowledge and Quality.

The root mean square error (RMEA) of approximation value was 0.63: normed fit
index (NFI) was 0.93, non-normed fit index (NNFI) was 0.96, comparative fit index (CFI)
was 0.90, goodness of fit index (GFI) was 0.90 and adjusted goodness of fit index (AGFI)
was equal to 0.88. If we compare the goodness of fit, the model is in acceptable fitness.

Using the Schermelleh-Engel and Moosbrugger structural model [84], the next step
was to compare with the program solution, and for the structural equation model we
obtained the values shown in Table 5.
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Table 5. Structural equation model fit.

Criteria Acceptable Fitness Model

RMSEA 0.05 ≤ RMSEA ≤ 0.10 0.63
NFI 0.90 ≤ NFI ≤ 0.95 0.93
NNFI 0.95 ≤ NNFI ≤ 0.97 0.96
CFI 0.95 ≤ CFI ≤ 0.97 0.90
GFI 0.90 ≤ GFI ≤ 0.95 0.90
AGFI 0.85 ≤ AGFI ≤ 0.90 0.88

Source: adaptation after Schermelleh-Engel and Moosbrugger [84].

4. Results

Based on the data obtained by applying the questionnaires following the data analysis,
we can draw the following results regarding the factors that influence the behavior and
attitude of students towards online courses. For the first part of questionnaire regarding the
students characteristic in an equal percentage there are from master’s and bachelor’s degree.
The target group was made up of 56.66% females and 43.34% males, aged between (18–26)
(66.33%), ages (26–32) (17%), ages (32–38) (11.34%) and ages (38–42) (5.33%) (Table 6).

Table 6. Distribution according to respondents education by age and gender.

Age Cumulative
Percent18–26 26–32 32–38 38–42

Gender
female 29 13.33 9 5.33 56.66

male 37.33 3.67 2.34 0 43.34

Total 66.33 17 11.34 5.33 100

Education license master
22.33 13.67 8.67 5.33 50

44 3.33 2.67 0 50

Total 66.33 17 11.34 5.33 100

Regarding students attitude about online education, 43.3% of respondents consider
that being face-to-face and physical presence in amphitheaters is beneficial, and only 33%
of students considered that online education is better. A total of 23% of respondents
considered that online education can be an annexes or complementary education together
with face-to-face lectures to improve education.

At the same time 41.7% of students believe that the pandemic situation has led to
improved teachers’ skills through new teaching methods and techniques adapted to the
online environment since the beginning of the pandemic, and 34.7% of respondents consider
satisfactory the new tools used by professors in their online lectures. However, 23.7% of
students consider online courses, seminars and evaluation as the only beneficial solution
in the pandemic situation created.

Regarding the items about the reading materials from platforms and online education
tools used by professors, such as slideshows, notes, problem solving, student’s perception is
positive at 63.3%, feeling that the volume of information is adequate and is available online.

Another barometer that come to support the students’ behavior is regarding the
attention paid to the additional materials, we found that professors use different platforms
such as ZOOM, Knowledge Base, together with classical tools such as Power-Point and
Prezi to follow, which make sessions more interactive, as appreciated by the students.
At the same time, some courses of specialization require supporting quality interaction
(Singh et al. [34]).

Table 7 presents that 58.66% of respondents spend weekly between 1–10 h on the
platforms, and 24.7% more than 20 h.
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Table 7. Time spend by students online.

Female Male Cumulative Percent

How many hours are you
spending weekly online

Non 14 36 16.67
1–10 h 98 78 58.66
10–20 h 58 16 24.67

Total 170 130 100

As a result, 49.3% percent of students read additional materials proposed by teachers
if the information provided through online courses is sufficient, which shows that students
are aware of the situation and the new context. A total of 16.7% percent of students do
not actually participate in online courses when they are scheduled, due to the fact that
they either work or cannot access the Internet with connection problems, but have access
to the information on the platforms appreciating this in online courses. A total of 56.66%
of female respondents are more active on platforms in comparison with males at 43.33%,
maybe because they are more curious and conscientious.

Factors Influencing Students Behavior

In Table 8, we can see the correlation between respondent’s age and their needs and
preferences regarding the type of evaluation.

Table 8. Correlation between respondents age and examination needs.

Age Cumulative
Percent18–26 26–32 32–38 38–42

What kind of examination do you prefer

Portfolio 19 5 2 0 8.67
Synthesis 17 4 3 1 8.33
Test (multiple choice) 71 20 15 9 38.33
Written exam 17 1 2 3 7.67
On-line exam 65 20 10 2 32.33
Total 189 50 32 15 95.33

The students prefer the grid test in a percentage of 38.33%, online assessment in a
percentage of 32.33%, and portfolios in a percentage of 8.67%. We can conclude that the
student’s behavior was influenced by the pandemic isolation and also the communication,
they prefer the short answer, i.e., fast communication which does not involve too much of
their participation.

The results present a young generation accustomed to the Internet and who prefer
online examination for 28.3% and verification in the form of tests for 30.33%. For a
generation known as native to the digital life, which grow up with new technology the
Internet, it is part of their everyday life, so the impact of online education was something
normal. For the mature generation, the new technology is a problem because they do not
have the necessary skills to use the latest generation technology.

From the gender point of view, the results from Table 9 show a highest percent of
feminine preferences for online examination at 17% and a preference for multiple choice
tests evaluation at 23.33%.

For male respondents, the preferences are 15.33% for online and multiple choice tests
and 4% for synthesis and written exam for evaluation. We can conclude that students
attitude towards digital platforms and online education influence their behavior in the
function of individual characteristics of age, gender and their abilities and skills with the
new technology generation.
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Table 9. Correlation between respondent’s gender and kind of examination.

Gender
Cumulative Percent

Female Male

What kind of examination do you prefer
On-line exam 51 46 32.33
Written exam 11 12 7.67
Test (multiple choice) 70 45 38.33
Synthesis 13 12 8.33
Portfolio 16 10 8.67

Total 161 125 95.33

5. Discussion

5.1. Variables Correlation

To determine the correlation between the variables and to obtain the degree to which
online education influences students’ behavior, the classification and regression tree (CRT)
analysis was used.

Figure 2 shows the classification of students’ behavior regarding the information
they obtain using supplementary materials for a better understanding of the information
received but also the benefits of online education.

Even if the courses and seminars took place online, the teaching staff followed the
same steps of the traditional system, with the recommendation of some additional materials
for the students.

A total of 18.7% of students apply these additional materials for a good understanding
or for information. For a percentage, the technology was a form of rescue in the pandemic
situation, for 18% of students this was out of curiosity, and 63.3% do not apply because
they consider that they receive enough information based on the assessment and materials
on the platform provided by the teacher.

The online courses are considered beneficial by 41.3% of the students, appreciated
especially by the working segment, as they have part time jobs, due to the flexibility of the
program and the possibility to access the information when they have time.

On the other hand, 64.7% of those who are pursuing a bachelor’s degree appreciate
this type of course, but for those at the master’s level, 39.3% find it as beneficial.

The data of this exploratory study highlights the fact that students go through a
process of adaptation and learning, constituting an indirect but favorable argument.

Figure 3 represents the classification for students’ behavior using online education.
It is a weekly or daily routine for 24.7% of respondents to spend more than 10 h on the
platform, and 58.7% of students are spending between 1–10 h daily.

Additionally, 26% of students are male and 32.7 % are female. Taking into account
the time spent by students online on educational platforms, we notice that a percentage of
57.8% of students spend between 11–0 h per week, of which 43.2% are at the bachelor’s
level and 56.8% are at the master’s level, we note that they use the information on the
platforms put on display by the teachers.

The highest value was obtained for undergraduate students who spend more than
10 h on the university platform, respectively for the field of management and economics,
at 24.4%.
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Figure 2. Classification for student’s behavior using supplementary materials. Source: By author.

17



Sustainability 2021, 13, 7469

Figure 3. Classification for student’s behavior using online education.

5.2. Correlations between Items

Using the database obtained from the 15 items of questionnaries from SPSS using
the Lisrel 8.7 program, four groups of students with similar profiles regarding the online
education were identified.

The model take into consideration the students characteristics (gender, age, education
level), how the students are involved in diferent activities for a better asimilation of
information and their knowledge from different activities in their culture (U, S, H, F),
student needs for evaluation (E1, E2, E3, E4 and E5) and student quality satisfaction about
online education (R, Q, QE1). The program solution for the students behavior model is
presented in Figure 4.

Students behavior using online education during the pandemic period gives us the
following correlations.

The highest positive value of 0.89 was obtained for the correlation between Individual
characteristics and students Knowledge. The results represent students from the Baia Mare
faculty, the future managers and economists or entrepreneurs, having strong knowledge of
the online education and of how they are evaluated.
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Another strong relation, of 0.07 value, was between students Needs and Quality of
education, in our case online education, so the student involvement and virtual approach
is necessary and beneficial by accessing the materials provided by teachers on platforms so
that the educational process does not lose quality.

Figure 4. Factors influencing students’ behavior using online education.

By using the online platform, from the Quality characteristic point of view, the reading
(R), of supplementary and speciality materials obtained the strongest value of 0.78.

Additionally for Individual charactersitics of students the level of education EDU
obtained the bigest value of 0.47,that means the students are informed and enjoy use of the
platforms and being involved in online education, with the finalization on specialization.

For Needs, the highest value of 0.12 was obtained by the number of hours spent by
students online (H), followed by the frequency (F) with which they access the platform,
with a value of 0.03.

For Knowledge, the highest value of 0.07 was obtained by evauation using mulitple
choice test and the lowest by written examination, with a value of −0.9.

In conclusion, between students individual characteristics and students knowledge’s
using digital platforms, there is a strongest correlation and the quality of educational
process, it is not influenced by the individual characteristics. Student’s attitudes towards
online education is influenced by their needs and the platform quality improves student’s
knowledge and behavior.
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5.3. Conventional Students Cluster

In order to be able to study students’ behavior regarding the online education, a cluster
analysis was also performed, this time taking into account the order of their preferences.
The sample of 300 students was subjected to a k mean and hierarchical grouping, we
proceeded to identify four groups of students with similar educational profiles. According
to the features of the adult students (Table 10) four clusters were identified: Needs of
students (characterized by online benefits, and individual study of specific materials),
students Knowledge (characterized by the hours spent weekly online) Quality for students
(characterized by quality of materials and speciality materials,), students Preference for
evaluation (characterized by different types of online evaluation, multiple choice, portfolio
and written version).

Table 10. Students conventional clusters.

Items Clusters Number of Students

Gender

Needs 73
Education level

Do you consider beneficial online education

Do you study supplementary material propose
by teachers

Age
Knowledge 73

How many hours are you spending weekly online

Do you read the specialty materials for a better
understanding Quality 32

What kind of examination do you prefer Preferences 122

Cluster 1: for 73 students Needs of online education and supplementary materials
posted on the platform by the teachers are important, expressing their attitude to spend
time and hours to collect the information.

Cluster 2: for 73 respondents Knowledge is important, the number of hours spent
online or on platforms depended on the information and their connection with teachers
and participate in different activities. Age confirms once again student’s responsibilities
for their professional preparation and skills impact in using new technology.

Cluster 3: Quality obtained the lowest value for using additional materials. The
low value shows that teachers provide enough information through online courses and
materials posted on platforms. The university’s own platform and for each specialization
allows students access at any time to have access to information.

Cluster 4: the highest value, for 122 students, was obtained in terms of the cluster
for the student Preferences for the final evaluation, during examination or periodical
evaluation. Among the verification options proposed: online, multiple choice, test and
written verification, students have shown that assessment is very important for them in
the time of pandemic also.

6. Conclusions

The article presents the results obtained following the application of questionnaires
applied to identify student’s behavior and attitudes towards online education during the
COVID-19 pandemic.

Based on the literature, the results were able to create a student profile model and
establish the factors which influence student’s behavior and attitudes concerning online
education. Online education has been a great challenge for both teachers and students. At
present, education is still in a period of adaptation, of identifying the factors that influence
the educational act for an as yet unexplained period. The COVID-19 pandemic brought for
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the first time the widespread adoption of online education around the world, making it a
necessity in difficult times.

The four factors taken into consideration for the model were the individual char-
acteristics specific to each student, the students’ knowledge, the students’ needs and
the preferences for the quality of online education influencing the students’ behavior
and attitude.

The student’s behavior is influenced by their attitude regarding their needs and quality
digital education. The students’ preferences for quality platforms and materials in the
changes of this period confirm the hypothesis and the model.

Students’ have represented that teachers are those who adapt and reformulate their
habits, making them closer to students through the digital environments of the future,
even if there is further physical distance, which contributes to a categorical evolution of
university education.

The feedback of the questionnaire confirms that there is a strong connection between
student’s needs and the quality of education and the teaching process that influences the
student’s behavior, and not only in the pandemic period [3,4,11].

The results confirm that the students’ obtained knowledge by using online education
during this pandemic, which is a useful lesson for future demands, confirming other
researcher’s results [43,48,77].

The study identified students’ needs, and this data suggests that it is not very realistic
to start from the assumption that switching to teaching exclusively online can be done
easily. The study identifies and confirms also that there are some inequalities regarding
Internet access (no telephone signal, or do not have a computer/laptop/tablet/mobile
phone, as well as a fairly low level of digital skills) [8,18]. Students have begun to notice
that it is possible to put in more effort and have more time to attend courses through online
digital tools, even if they are in isolation, at home.

Additionally, the individual characteristics presented similar preferences regarding
the digital education and needs, as the correlation between individual characteristics and
needs was confirmed [37,38,40].

The data obtained on the basis of statistical observations can highlight the attitude
towards the use of a mixture of educational tools to ensure a new orientation towards a
new vision for the future of Education 4.0, that changes their behavior towards online
education not only in crises or pandemics (Table 11).

Table 11. The transfer to Education 4.0.

PAST FUTURE

Traditional Digital
Schedule Flexible program
Staying in university Staying at home
Input focus Output focus
Face to Face Communication tools
Focus on knowledge Adaptive learning
Present information Share information
Classroom Virtual Classroom
Medium condition Comfort environment
Rigidity Flexibility
Presentation centered Student centered
Socialization Isolation

The study also confirmed that students prefer online education, but cannot replace
the classic face-to-face method. However, students believe that there are opportunities for
improvement and easing of the educational process.

The study can be a provocation for teachers to adapt teaching methods and techniques
for online education using the new digital generation to use new technical methods such
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as inverted class, case studies and playing games which can be used for online technology,
such as virtual platforms [39,41,42].

A SWOT Analyze of Online Education

As a final conclusion, a SWOT analyses has been made, with the following conclusion:
The study captured, as a last dimension, the students’ opinions regarding the present

educational context, a unique context for both teachers and students.
Thus, the mood that the students declare is a good one, they are connected to the

information about the current situation, and they consider that the return to previous inter-
actions will occur relatively quickly, but at the same time, they declare a low involvement
in community volunteering activities.

It is natural, in conditions of uncertainty, for the decision to involve the community of
whether to carry on the alternative, limiting the risk.

A strong element reported by students was that the use of digital resources in learning
is perceived as a positive thing; also, media tools are preferred by the Facebook generation
of students.

A signal is the new profile of the outlined student in the new educational context and
the students’ perception consists in the following weak elements:

• The topics and tasks proposed to the students following the courses and seminars are
several;

• Teachers tend to monitor the student’s progress;
• There is final and ongoing evaluation for the continuity of the learning process;
• The transfer of educational activities in the online environment rather negatively

affects only the seminar activities;
• The teacher and student no longer interact enough;
• Total transfer to virtualization of activities.

The most important perceived disadvantages of transferring educational activities
in the online environment are related to the long time spent in front of the computer to
participate in teaching activities and to solve the tasks received, and the perceived excessive
volume of homework and tasks. The s perceived as non-problematic can be listed as: the
ease of use of digital tools and platforms, but also the accessibility of teaching and learning
resources provided by teachers.

An opportunity for generations of students is that the Internet and online browsers,
the Google search engine and social media platforms are the environment in which their
generation was born and raised. The digital world is part of the lives of young students,
and online education, through digital applications, is a language of learning that they have
been using for a long time.

We can also mention that students have started to notice that it is possible to put more
effort and have a longer time to participate in courses and applications through online
digital tools, even if they are in isolation, at home.

This study was conducted in the Technical University Cluj Napoca, Romania, and
the model and results can be used by other universities to identify students behavior and
attitudes toward online learning and methods which can be used in future activities or
other pandemic situations.
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Abstract: In late December of 2019, the outbreak of coronavirus disease (COVID-19) was first reported
in the city of Wuhan, the capital of Hubei province in China, and was declared a pandemic by the
World Health Organization in March 2020. Globally, as of 8 July 2020, there have been 11,669,259
confirmed cases of COVID-19, including 539,906 deaths. In Saudi Arabia, the confirmed cases
have already reached 223,327, with 161,096 patients confirmed to have recovered, and 2100 deaths.
This study aims to determine the effect of the COVID-19 pandemic on the training programs of
the Saudi Commission for Health Specialties (SCFHS) and assess trainees’ mental health status
(i.e., anxiety and depression). Trainee evaluations on training programs were also sought in order
to obtain insights for strategic planning necessary for curricular modifications or improvements to
address the clinical learning needs of trainees during this pandemic. The main contribution of our
work is an investigation of the incidence of depression and anxiety regarding COVID-19 within
the community of residents and fellows. Furthermore, we elaborate on key responsive actions
towards the enhancement of the mental health of trainees. Last but not least, we propose the Saudi
Commission for Health Specialties (SCFHS) Model for Residents’ Mental Health Enhancement during
the COVID-19 Pandemic, which consists of five integrative value layers for medical education and
training, namely: the knowledge creation process and innovation; technological capabilities for
personalized medicine and patient-centric healthcare with a social impact; innovative applications of
technology-enhanced learning and web-based active learning approaches for medical training and
education; residents’ wellbeing and the impact of COVID-19 in strategic layers. In our future work,
we intend to enhance the proposed framework with studies on trainee satisfaction and the efficiency
of different technology-enhanced learning platforms for medical education.

Keywords: medical training; residents training; quality; COVID-19; medical education assurance;
training; accreditation; satisfaction; governance; Saudi Commission for Health Specialties; framework;
best practices; healthcare
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1. Introduction

The spread of the COVID-19 pandemic has had a significant impact on diverse aspects of
medical training worldwide. Several researchers worldwide claim the need to enhance medical
training programs and comprehensive continuing medical education with an emphasis on skills
and competencies development [1]. Furthermore, the suspension of medical education and clinical
attachments of students [2] due to COVID-19, in several cases [2], poses critical questions about
the delivery of medical training at a top-quality level. Additionally, various psychological factors,
including stress, anxiety and burnout, are extensively discussed in research studies [3] emphasizing the
need for integrated psychological intervention programs for the support of physicians and medical staff.
We aim to move towards prevention, alleviation, and treatment of the increased psychological load.

Since the emergence and pandemic spread of highly contagious COVID-19, the pace of medical
education and training programs has drastically changed. The Saudi government, with the collaboration
of health agencies worldwide, imposed new policies and measures to contain and mitigate the spread
of infection to individuals and communities. This has limited medical students’ and trainees’ roles in
the clinical environment, and their opportunities to gain new experiences.

Within this new, demanding context, several complimentary aspects of medical education and
training should be reconsidered. On one hand, aspects related to human factors and psychological
pressure of residents and fellows as well as healthcare workers and senior medical staff have a
direct impact on the training process. On the other hand, the need to support training with
technology-enhanced learning methods and active learning strategies becomes a necessity that
requires strategic support. Finally, training institutions for medical trainees have often served also as
COVID-19 hospitals, and this adds to the complexity of the phenomenon.

In our research, we focus on the phenomenon of the medical training during COVID-19 times and
we emphasize the analysis of the psychological factors that have an impact on the quality and efficiency
of medical training. For the purpose of our research, we delivered an integrated survey in the Saudi
Commission for the Health Specialties with a focus on training programs of fellows and residents.

The Saudi Commission for Health Specialties (SCFHS) is a government agency that regulates
health care-related practices and accreditation at all levels in Saudi Arabia. This is home to over
160 residency programs with more than 15,000 residents. There are over 600 institutions accredited by
SCFHS as training centers and all trainees, including residents and fellows, are designated in a clinical
area corresponding to their chosen specialty. In accordance with the precautionary health measures
recommended by the competent authorities to prevent the spread of the emerging COVID-19, SCFHS
endorsed a bundle of initiatives which were directed to support the residents and fellows. Firstly, a 24/7
hotline was established to offer psychological support through Da’em to all trainees and practitioners.

The health academy’s programs, which are set up in training centers in universities, hospitals,
and medical centers, are suspended until further notice. Thus, SCFHS ensured that virtual education is
fully activated for this category of trainees through the educational platforms in place to ensure the
continuation of the educational process. Moreover, the first part the exam for all trainees at all levels,
including the final written exam, was postponed. Accordingly, failure in those exams, whether the first
part or the final exam, is not counted as an attempt among the limited number of possible attempts.
Additionally, SCFHS extended the period of personal interviews for new candidates and applicants to
all training programs.

Other helpful decisions included exempting residents and fellows from administrative fees to
register in electronic exams for the current training year, converting the promotion test to become
part of the continuous evaluation aimed at giving feedback and not attributing success or failure to
the programs that were decided by the Scientific Council to have a promotion test. Furthermore,
the possibility was introduced to carry over two weeks of leave to the next year for those trainees
who did not have the opportunity to take parts of their annual leave this year in accordance with the
regulations governing this, and the re-training of the training year within the maximum duration of
the program was not counted.
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The previously mentioned actions are timely responses to the COVID-19 pandemic. It is extremely
important to investigate (with a scientific approach) the capacity of these actions to support the mental
health of trainees and also to investigate which plans it is necessary to support.

Our research paper is organized as follows. In Section 2, we provide a summary of our critical
literature review on the domain with an emphasis on studies undertaken during the COVID-19
pandemic related to residents training. In Section 3, we discuss our research methodology. The key
results of our analysis are presented in Section 4; in Section 5 we constructively interpret the key
findings and we proposed a methodological framework for well-being and training quality in residents
training’ programs. Finally, in Section 6, we provide our conclusions and future research directions.

2. Critical Literature Review

The COVID-19 pandemic, beyond its health determinants, has had a variety of indirect implications
on society, sustainable health strategies, and medical training and policy making. It also poses critical
challenges for the digital transformation of health and for the adoption of emerging and streamline
technologies for new value-adding medical services. In the abundant recent literature on the COVID-19
pandemic, our study is linked to diverse research areas. Our special interest and our research
problem are related to the impact of the COVID-19 pandemic on medical training and its subsequent
psychological implications for trainees. In this context, the assessment of psychological pressure
among health experts is a key priority for the justification of responsive actions and the updating of
policies relates to the psychological support of doctors [4,5]. Mental health, well-being, and quality
of life of residents and fellows in medical training programs is another significant component of
sustainable health.

The analysis of the impact of COVID-19 on residents’ health during the COVID-19 pandemic in a
recent study [6] provides interesting insights. Twenty-nine residents that participated in the relevant
study emphasized that social isolation due to a colleague’s inability to engage in outdoor activities
and social gatherings provide significant psychological pressure on their personalities. Furthermore,
they expressed their concern about the impact of COVID-19 on the quality and mode of their didactic
education as well as on their clinical rotations.

In another recent study in Saudi Arabia [7], researchers investigated the issue of mental health
among healthcare providers during the COVID-19 pandemic. Some of their key findings are also
related to the objectives of this research. The respondents in the survey from a variety of health
specialties at a high level had depressive disorders which ranged from mild (24.9%), moderate (14.5%),
and moderately severe (10%) to severe (5.8%). Half of the sample had generalized anxiety disorder
(51.4%), which ranged from mild (25.1%) and moderate (11%) to severe (15.3%). In our study, we intend
to investigate the anxiety and depression rates in residents and fellows of medical training programs
in Saudi Arabia and also to understand which are the determinants of the COVID-19 pandemic that
have a direct association with psychological factors of trainees.

In a closely related study [8], researchers analyzed the psychological status of healthcare workers
during the COVID-19 pandemic. In this interesting research, authors tried to combine and to understand
the association of depressive behavior and anxiety of 745 healthcare workers from 15 hospitals. The main
finding of the research is that almost half of the respondents faced depression and anxiety symptoms
(56.3% had depressive symptoms, while 46.7% had anxiety symptoms). The main factors investigated
and confirmed for causal effect with depression are age, residency status, department, stigmatization,
and living in a conflict zone. Anxiety symptoms were found to be linked with characteristics of
healthcare workers like age, department, years of experience, working hours per week, internal
displacement, stigmatization, living in a conflict zone, and verbal abuse. In our study, we focus also
on determinant factors of depression and anxiety and we also want to investigate to what extent
the training institutions of residents, the educational process, and the mode of education during
the COVID-19 pandemic are related to psychological factors. One of the greatest concerns of the
respondents (n = 73; response rate—73.7%) was the decline in operative exposure. Another significant
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finding of this research is that residents are more worried and concerned about the health of their
loved ones than about their own risk and exposure of contracting COVID-19 [9].

In another study in Singapore [10] with 122 participants (frontline healthcare workers), the main
finding was increased level of anxiety and depression during the COVID-19 pandemic. The key aspects
of increased depression rate were associated with factors such as physical exhaustion, loss of appetite,
poor sleep quality and the use of a sedative.

Similar findings also appear in a study among 906 healthcare staff from 5 hospitals in India and
Singapore [11]. Increased anxiety and severe depression among participants were associated with
various factors. Almost 17% of the healthcare workers showed moderate to very severe symptoms.
Out of the 906 healthcare workers who participated in the survey, almost 14% showed moderate to
very-severe depression and almost 11% moderate to extremely severe anxiety.

Studies in other countries like the USA [12] investigate the mental health toll on healthcare staff.
The stark findings also reveal increased levels of anxiety and depression among the participants in a
large sample (n = 657).

Numerous other studies [13–18] provide interesting insights for the multidimensional
psychological pressure of COVID-19 to healthcare workers, residents, fellows and medical staff.
In the complimentary scientific approaches that are deployed and beyond the various research
tools that are deployed, there is a systematic argument for the association between COVID-19 and
depression, anxiety, and stress of participants in the surveys. Cross-sectional studies and focused group
studies in China [13,14] investigated and monitored the evolution of the COVID-19 pandemic and its
association with psychological factors of health specialists. Other studies [15] focused on symptoms
of posttraumatic stress, anxiety, depression, levels of resilience and burnout in Spain with significant
findings that are closely related to the overall trend of the impact of the COVID-19 pandemic on the
mental health of healthcare staff. Other interesting studies focus on issues like job satisfaction and the
health conditions of medical staff [16–18] during the pandemic.

Medical education has faced many interruptions throughout history. As a result, the quality of
training has been negatively affected. For example, some medical schools shortened their medical
programs by several years to cover the acute need of doctors during the World War [19].

A heavy burden is placed on society and health care systems to provide treatment to a continuously
increasing number of COVID-19 patients and to afford extensive measures to contain or limit the
individual and community transmission of infection. It is almost 10 months since the cluster of
patients confirmed with COVID-19 disease was reported in Wuhan, China [20]. Several countries have
effectively managed the COVID-19 health crisis situation; however, others are still battling due to
the increasing number of cases and limitations caused by lack of treatment resources and facilities.
Currently, there are ongoing clinical trials for the treatment and prevention of COVID-19 that serve as
the hope for people to overcome this pandemic crisis.

Health care workers are at greater risk of acquiring the infection because they are directly engaged
in the diagnosis, treatment, and care for patients with COVID-19. In the United States, it was reported
that redeployment of residents increased by 11% and almost 50% in states with higher incidences
of COVID-19 and 70% exposure to patients who tested positive for COVID-19, which is similar to
this study (i.e., 72.77%) [21]. In a single tertiary center study in Wuhan, China, the infection rates of
first-line and non-first-line health care workers were shown to be 0.5% and 1.45%, respectively [22].

The current COVID-19 pandemic is similar to other historical events that posed major challenges
to the global health system. Postgraduate medical trainees (residents and fellows) had to reduce
their routine clinical and surgical practice due to the increasing number of COVID-19 patients [23].
Non-urgent surgeries are postponed, and outpatients’ appointments have been cancelled or transformed
into telehealth clinics. To limit the exposure to the COVID-19 virus, some trainees have been placed on
standby. All these changes will affect their skills and reduce their learning opportunities to achieve
competency in their fields of specialties [24].
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This pandemic is also affecting the accreditation system. As the impact of COVID-19 differs
from one region to another, the Accreditation Council for Graduate Medical Education (ACGME)
allocated three stages and each training program will function in one of them during the period of the
COVID-19 pandemic:

• Stage 1—the workflow will continue as usual with no changes in requirements.
• Stage 2 will be implemented according to the increase in clinical demands, and some residents

may be shifted to COVID-19 patient care duties. In this stage, the impact on education will be
acknowledged by suspending accreditation and self-study activities. Residents will be supervised
by via telemedicine. Virtual lectures and journal clubs are allowed. Fellows will function by
attending the same working hours as previously. The decision of graduation requirements will be
left to the program director.

• Stage 3 is considered high Pandemic Emergency Status. All educational activities are suspended,
and care for COVID-19 patients is prioritized [25].

On 9 March 2020, the ACGME also postponed all scheduled accreditation visits [26]. The American
Board of Radiology has delayed the board certification exam to September. Such interruption in
graduation and credentialing might delay the onboarding time for new residents [27]. Radiology
and otolaryngology training programs in the USA suggested additional didactic sessions to fulfill the
minimum requirement for graduation [28,29].

Many residency training programs have designed innovative online platforms to bridge the
educational gap during the COVID-19 era [25,30–33]. Chick R.C. proposed innovative solutions for
continuing the academic education for surgical residents that do not require large group meetings [25].
Solutions are summarized in Table 1.

Table 1. Innovative solutions for continuing the academic education (summary from other
research contributions).

Solution Aim

Flipped online classroom model
Provide learners with educational material in the
form of a prerecorded videos that they can watch

anytime remotely before the conference

Novel social-media-based platform Discussion of surgical topics, daily exposure to
practice questions

Weekly academic conferences/webinars via
teleconference Live online lectures

Tele-clinics Keep trainees involved with outpatients’ clinical
activities

Surgical videos Self-review of surgeries

Similarly, Schwartz et al. strongly [30] recommended the use of videoconferencing and tele-clinics
to maintain residents’ education. Stambough et al. [31] reported on orthopedic surgical education by
using online meetings, journal clubs, and a surgical videos database such as cadaver, bone-substitute
simulations, and the Orthopedic Video Theater. Similarly, in Singapore, cadaver is reported as
an intelligent sourcing for self-directed learning in orthopedics. Another study reported that a
virtual reality (VR) procedure improves the residents’ surgical skills when transferred to the real
world [32]. Vargo et al. reported on the experience of urology residents in virtual conference teaching
of high-priority robotic cases [33].

Research activity has been disrupted too. To ensure the continuation of residency research
programs, research mentors encourage residents to work from home and develop research projects
during their offdays by meeting remotely [28,34]. Crosby et al. reported on the Southern Otolaryngology
Department at the Illinois University School of Medicine holding a weekly virtual research meeting for
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all residents to review the projects’ updates in depth [28]. In-parallel, radiology programs in North
America encourage research mentors and their residents to have continuing meetings to discuss their
projects during the pandemic, including methodology, statistical analysis, funding, and reshaping the
project into publishable material [34].

The COVID-19 pandemic caused an increased burden on the mental wellness of trainees [34].
Previous studies on Ebola and SARS show a severe emotional distress during the outbreaks [35].
Changes related to the COVID-19 pandemic have led to an unprecedented impact on residents’
education and may contribute to resident burnout. One of the greatest challenges for programs at this
time is to maintain the well-being of residents in the face of uncertainty, stress, and anxiety. Recently,
ACGME emphasized the role of program directors to maintain a high-quality educational environment
which directly affect residents’ well-being [36]. The American College of Radiology recently conducted
webinars, podcasts and released fitness apps as recourses for residents’ self-care and well-being [36].
Khallafallah reported on a neurosurgical resident who had concerns about not achieving the surgical
milestones and the future of their training [37]. In the USA, about 54.4% of residents and fellows
have shown at least one symptom of burnout in the form of depersonalization, emotional exhaustion,
or reduced senses of accomplishment [38].

The literature summarized in this section highlights a multifaceted research problem. In this
context, several diverse variables are interconnected, including the mental health, the quality of
educational programs, as well as the variety of technology-enhanced learning tools capable of enhancing
the educational process. In the next section, we provide an overview of our research methodology.

3. Research Methodology

The key methodological approach for our research is based on an integrated strategy. The focus
is on the detailed analysis of the impact of COVID-19 on psychological factors of residents and the
impact of COVID-19 on the educational process and performance. In Figure 1, we summarize the key
aspects of our methodology.

 

Figure 1. The research approaches.

This research study is part of a greater systematic research in the Saudi Health Commission for
Health Specialties. Our main aim is to understand the self-experience of residents in training programs
during the pandemic. For this reason, the training institution and the educational process are set as
targets in our analysis and provide meaningful pillars in our research tool. The understanding of how
COVID-19 was perceived from residents during their training and their service to hospitals is a key
development for enhanced decision making. As explained later, we constructed a survey emphasizing
complementary aspects of daily professional practice and training activities of residents. In the third
component of our research approach, we intend to analyze the psychological effect of COVID-19 on
residents with a key emphasis to be placed on two critical factors, namely depression and anxiety.
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Our research utilizes a population-based cross-sectional study conducted among trainees from
various training centers affiliated with the Saudi Health Commission for Health Specialties (SCFHS).
The survey questionnaire was distributed online to 14,000 trainees (i.e., residents and fellows).
Consequently, participants who completely filled out the questionnaire will be included in the analysis.

This study used a self-designed questionnaire composed of four parts:

1. Socio-demographic characteristics of the participants.
2. Participants’ evaluation on the training program during the COVID-19 pandemic. The result

of training program evaluation was used as supplementary data to support the discussion of
study findings.

3. Assessment of participants’ mental health status (i.e., anxiety and depression) utilizing the
Generalized Anxiety Scale (GAD-7) [39] and Patient Health Questionnaire depression module
(PHQ-9) [40].

4. Determining factors of anxiety and depression of participants.

GAD-7 is a seven-item anxiety scale use for screening and assessing severity of general anxiety
disorder. This had good reliability with sensitivity of 89% and specificity of 82% [27]. Severity score
is calculated by assigning scores of 0, 1, 2, and 3 to the response categories “not at all”, “several
days”, “more than half the days”, and “nearly every day”, respectively. The total score for the seven
items ranges from 0 to 21. The obtained score of 0–4 correspond to minimal anxiety, 5–9 mild anxiety,
10–14 moderate anxiety and 15–21 severe anxiety.

PHQ-9 on the other hand is a nine-item depression scale with good reliability (i.e., sensitivity of 88%
and a specificity of 88%) and considered as a valid measure of depression severity [28]. PHQ-9 scoring
is calculated by assigning scores of 0, 1, 2, 3 to the response categories “not at all,” “several days,” “more
than half the days,” and “nearly every day”, respectively. The total score for the nine items ranges from
0 to 27. The obtained score of 0–4 corresponds to minimal depression, 5–9 to mild depression, 10–14 to
moderate depression; 15–29 relates to moderately severe depression and 20–27 to severe depression.

In Figure 2, we provide a more detailed overview of the research design of our study. In Appendix A,
we also provide the full questionnaire designed for the purpose of our research. The components of
our research tool are summarized as follows:

 

Figure 2. The research model of COVID-19 impact on training.
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Educational process: The analysis of the COVID-19 impact on the medical educational process of
residents is a key priority in our research. We are interested in understanding how the pandemic posed
changes to the educational activities during the COVID-19 pandemic and to interpret them in the
discussion and conclusions of our research. In addition, we aim to understand how the distraction of the
daily educational routine practice posed psychological pressure to residents and fellows. Another key
aspect of our research analysis is related to supervisors’ contribution to residents’ perceptions of the
quality of education in the context of COVID-19. Finally, we are interested in understanding the
difficulties of residents to deal with their training and professional activity during the COVID-19
pandemic. The analysis of the key findings in the discussion section informs the scientific dialogue
for the required actions towards the enhancement of the educational process during the COVID-19
outbreak. Below we summarize the key focus of the educational process analysis of our research:

• Educational activities during the COVID-19 pandemic.
• Distraction of daily routine practice.
• Supervisor’ support during the COVID-19 pandemic.
• Difficulties.

Training Institution: In this variable we emphasize on the significant value components of the
training institution capability to support residents during the COVID-19 pandemic. One of the most
important concerns and research targets is to analyze the perception of residents regarding the measures
provided to them for personal safety and protection. We are very much interested in this aspect as
we do believe there is also an association with the psychological pressure of residents in training
institutions that also serve as hospitals for COVID-19. Another dimension is related to the realization
of residents’ involvement in managing patients with COVID-19 as well as practical aspects of the
support provided to them by the institution. This includes PPE equipment and logistics transportation
during quarantine. In addition, the provision of psychological support from the training institution to
residents is the focus of our research, since we want to understand the ways it is implemented, and its
efficiency as valued by the residents themselves.

• Measures provided for safety and protection (0–10).
• Residents involvement in managing patients with COVID-19.
• PPE equipment provision from institution.
• Logistics transportation during quarantine.
• Provision of psychological support.

Self-experience: We are very much interested in understanding residents’ self-experience with
COVID-19 in their training institutions. Several complementary aspects of the phenomenon include
but are not limited to the following: the analysis of residents’ involvement and service in hospitals
that serve patients with COVID-19, and the measurement of the population of residents’ that had
direct contact with COVID-19 patients and their service in regular COVID-19 units. In addition,
we investigate the number of residents that diagnosed with COVID-19. The self-experience component
in our research tool also provides significant insights regarding the psychological impact of COVID-19
upon residents. In the discussion and conclusions of our research, we elaborate on the key findings
and we make significant recommendations.

• Hospital and COVID-19 service.
• Direct contact with a patient with COVID-19.
• Regular management of COVID-19 patients.
• Diagnosed with COVID-19.

The third pillar of our research approach focuses on the depression and anxiety of residents
as it is imposed by the various aspects of the pandemic and the special interconnections with the
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educational process and the training institution. These two aspects are set as key priorities and key
research objectives of our research. We intend to analyze the impact of the pandemic on the anxiety
and depression of residents and to recommend actions for an integrative support of residents in
their training and professional conduct. We understand from the beginning that this is an ambitious
objective given the limitations of our study that are discussed in the relevant sections.

Depression: For the analysis of Depression, as we already discussed, we used PHQ-9 which is
based on a nine-item depression scale with good reliability. We believe that during the COVID-19
pandemic, such a scale provides a good measurement for the estimation of depression provided by the
COVID-19 pandemic. It would be also significant through research to integrate into such scales specific
items related to the interaction of residents or medical staffwith COVID-19. In the discussion of the
key findings of our research we provide our insights relating to this direction. The key components of
this scale include the following factors.

• Interest or pleasure in doing things.
• Feeling down, depressed, or hopeless.
• Difficulty falling or staying asleep or sleeping too much.
• Feeling tired or little energy.
• Poor appetite or overeating.
• Feeling bad about yourself.
• Limited concentration.
• Moving or speaking too slowly.
• Thoughts of hurting yourself.
• Connection of depression with environment.

Anxiety: For the analysis of anxiety, we adopted the Generalized Anxiety Scale (GAD-7) which
includes five measures. It is extremely important in our research to measure anxiety and to categorize
our sample into the mild, moderate, and severe clusters. We also need to interpret, to the best possible
degree, how these aspects are interconnected to COVID-19 or they are also related to the training
and professional conduct of residents. We understand that this is an ambitious effort given the
limitations, but we will try to provide our key interpretation in the discussion and conclusions section.
The following are some of the key components of the GAD-7 scale for anxiety measurement:

• Feeling nervous, anxious or on edge.
• Not being able to stop or control worrying.
• Worrying too much about different things.
• Trouble relaxing.
• Being so restless that is hard to sit still.
• Becoming easily annoyed or irritable.
• Feeling afraid, as if something awful might happen.

The research objectives of our study are summarized as follows:

• Research Objective 1: What are the key implications of the COVID-19 pandemic on the training
and educational process of residents in KSA?

• Research Objective 2: What are the key perceptions of residents regarding the support from
training institutions during the COVID-19 pandemic?

• Research Objective 3: What are the key aspects of psychological pressure including depression
and anxiety of residents in KSA during the COVID-19 pandemic?

• Research Objective 4: What are the key implications of this study for future recommendations
towards best practices of training, psychological support, and technology-enhanced learning of
residents’ medical training?
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Data analysis was conducted using a statistical analysis Statistical Package for the Social Sciences,
version 21.0 (SPSS, version 21.0; Chicago, IL, USA). Descriptive statistics (frequencies and percentages)
were used to describe the participants’ socio-demographics, determining factors of anxiety and
depression and trainees’ evaluation on training programs. Forward stepwise multinomial regression
analysis was then configured to use selection criterion obtained from demographic variables and
determining factors to identify the odds of anxiety and depression among participants. The level of
statistical significance was set to p < 0.05.

In the next section we summarize the key facts from our analysis.

4. Analysis and Main Findings

In the previous section, we presented the key aspects of our research methodology. In this section,
we provide the basic aspects of our analysis. We organize our presentation according to the relevance of
the three methodological pillars, namely, Demographics, Educational Process, and Training Institution
and Psychological Factors, and we focused on the anxiety and depression of residents.

The survey questionnaire was distributed online to 14,000 trainees (i.e., residents and fellows).
Of the 160 medical specialty training programs in 600 local and international training centers affiliated by
Saudi Commission for Health Specialties, 1985 trainees participated in the survey and 1528 completed
the GAD-7 anxiety and PHQ-9 depression questionnaires and were included in final data analysis.
In Tables 2 and 3 below, we present the key demographic data for our participants.

Table 2. Trainee evaluation of services provided during the COVID-19 pandemic.

Items Mean Standard Deviation

1. How happy are you with the measures provided by your
institution for your own safety and protection during the
COVID-19 pandemic?

4.39 3226

2. How supportive is your supervisor during the
COVID-19 pandemic?

4.26 3484

3. How would you rate the institution’s provided
psychological support?

3.16 2756

4. How would you rate the Da’em program provided by SCFHS? 1.46 2369

5. How would you rate the curriculum educational experience
during the COVID-19 pandemic?

3.59 3184

4.1. Demographics

The trainees’ mean age was 29.4, they were mostly male (see Figure 3, below), married (see Figure 4,
below), and had no children (see Figure 5, below).

Concerning the number of children, most of the respondents had no children (58.2%) while 33.8%
had 1 to 2 children, 7.3% three to four children and 0.7% had more than four children.

Some more facts about the marital status of participants in our survey are summarized as follows:

• Single (living with your parents): 32.9%.
• Single (living alone): 12.2%.
• Married (living with your family): 40.6%.
• Married (living alone): 12.3%.
• Unspecified: 2.0%.
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Table 3. A summary of key findings of the statistical analysis

Items Anxiety Depression

Residents Level 1 less likely to have mild and
moderate anxiety

Residents Level 2 less likely to have mild anxiety less likely to have mild (and moderate
depression

Residents Level 3 less likely to have moderate
anxiety

Residents Level 4 more likely to have moderate and
severe anxiety

Residents Level 5 - are more likely to have severe
depression

Residents Level 6 -

Fellows Level 1 -

Fellows Level 2 - less likely to have moderate
depression

Fellows Level 3 -

Trainees provided with enough PPE less likely to have mild, moderate,
and severe anxiety

Those who regularly managing
COVID-19 patients

more likely to have moderate and
severe anxiety more likely to have severe depression

Those who had direct contact with
COVID-19 patients

more likely to have moderately severe
depression

Those who were provided with
transportations logistics to training

center

less likely to have moderate
depression and severe depression

Males
less likely to have mild depression,

moderate severe and severe
depression

 

Figure 3. Demographics: Gender.
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Figure 4. Demographics: Marital status.

 
Figure 5. Demographics: Number of children.

The number of trainees in the residency training program is higher than those in the fellowship
training program (see Figure 6 below).
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Figure 6. Demographics: Training program type (Resident/Fellow).

The number of trainees in the residency training program is higher (1385, 90.6%) than that in
the fellowship training program (143, 9.4%). In Figure 6, more data on the allocation of respondents
to different residency or fellow programs are provided. In the next section, we focus on the second
pillar of our methodological approach, which is related to the educational process and training
institution components.

4.2. Educational Process and Training Institution

Two of the most significant research objectives of the research, as presented in Section 3 above,
are related to the understanding of the key implications of the COVID-19 pandemic on the training
and educational process of residents and fellows in KSA as well as an analysis of the residents’ key
perceptions of the training institution’s support during the COVID-19 pandemic.

In Figure 7, we provide a basic analysis related to the trainee’s evaluation of the services provided
to them during the COVID-19 outbreak from the training institution. The overall attitude is not
satisfactory. In the scale of 0 to 10 (0 = not supportive at all 10 = completely supportive), the average
score and the standard deviation points to several possible enhancements, as we will discuss in the
conclusion. As it is summarized in Table 2, there is a limited satisfaction in terms of the measures
provided by training institutions’ regard for safety and protection during the COVID-19 pandemic.
The low mean of 4.39 out of 10 is indicative of residents and fellows feeling somehow unprotected,
or at least, expecting higher protection. In the same overview, the psychological support service during
the COVID-19 outbreak launched for this purpose (Da’em in Saudi) was poorly rated (mean 1.46) by
trainees. This is a very significant finding that poses many questions for its future development and its
redesign. We will comment on this key finding in the discussion section. Furthermore, the support
provided by supervisors was also rated neutrally (mean 4.26). Another critical aspect for the mode of
training during the COVID-19 pandemic is the perception of trainees of the rating of the curriculum
educational experience, which received a mean of 3.59.

The synthesis of the various findings of our analysis is that residents and fellows felt a
multidimensional pressure in their educational process during the COVID-19 outbreak. Given the fact
that many of them also served hospitals with COVID-19 patients, this adds to the complexity of the
phenomenon, especially in the context of psychological pressure. It is extremely important for our
study to further investigate the psychological pressure of trainees in the form of anxiety and depression.
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Figure 7. Trainee evaluation of services provided during the COVID-19 pandemic.

In the next section, we emphasize the study of the psychological pressure on trainees during the
COVID-19 pandemic.

4.3. Psychological Factors: Depression and Anxiety

Some of the data presented in the previous section highlight the psychological pressure on
residents and fellows during the COVID-19 pandemic. It is important before we present the key
findings related to the assessment of participants’ mental health status (i.e., anxiety and depression)
utilizing the Generalized Anxiety Scale (GAD-7) and Patient Health Questionnaire depression module
(PHQ-9) to investigate more facts about the psychological pressure on trainees.

In Figure 8 below, we provide a summary of the opinions of trainees with key aspects of their
interaction and self-experience during the COVID-19 pandemic. A first interpretation of the key
findings is provided below.

Most trainees have been in direct contact with a patient with COVID-19 at their training hospital
(73%). This is a significant finding which also highlights the key contribution of residents and fellows
to the management of the pandemic crisis. It is extremely important to investigate, through our
methodological tools (GAD-7 and PHQ-9 scales), the impact of this fact on the anxiety and depression
of trainees. Additionally, almost half of the trainees (53%) regularly managed patients with COVID-19.
This exposure can also contribute to the psychological pressure of trainees. Given the fact that the
educational process and the educational activities still take place with variations it is interesting to
investigate the situation further. Six percent (6%) of the trainees have been diagnosed with COVID-19
due to their service to the training institution.

On the other hand, respondents provided useful insights into the institution’s support during the
COVID-19 pandemic. Special training for a pandemic crisis was offered to 36% of the respondents.
It is quite surprising that the remaining sixty four percent (64%) received no special training in such a
demanding situation. Almost half of the respondents (49%) stated that they received enough Personal
Protective Equipment (PPE). Unfortunately, the other half of the respondents claim that they did not
receive enough protective equipment, and this is one more key finding. We will comment on these
findings in our discussion section.
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Figure 8. Determining factors for trainee’s anxiety and depression during the COVID-19 pandemic.

The training institution facilitates the logistic transportation of 62% of the trainees during the
COVID-19 pandemic and also, at a much lower rate (21%), provides psychological support, if needed,
to residents who are managing patients with COVID-19. Surprisingly, only 9% of trainees applied for
psychological support through the Da’em program for psychological support initiated by the SCFHS.
This is also unsatisfactory and in the discussion page we elaborate further with some propositions.
Most of the residents (58%) still have educational activities during the COVID-19 pandemic and almost
all of them (93%) agree that the COVID-19 pandemic negatively distracts their daily routine practice.
While all the previous aspects of increased psychological pressure are evident, the majority of trainees
(58%) believe that residents should be included in managing patients with COVID-19.

The median scores of trainees’ anxiety and depression were 3.00 (1.00, 4.00) and 3.00 (1, 5.00).
Of the 1528 trainees, 201 (13.2%) have minimal anxiety, and 408 (26.7%), 375 (24.5%), and 544 (35.6%)
have mild, moderate, and severe anxiety, respectively (see Figure 9, below). This is a stark finding of
our research. It appears that the COVID-19 pandemic has increased the levels of anxiety over time.

From a decision-making point of view, it is extremely important to investigate ways to support the
residents and fellows in this context, since anxiety has an impact on their efficiency and decision-making
capability. In our discussion section, we elaborate further on this issue.

The findings related to the depression level of trainees are summarized in Figure 10. Given the
fact that we do not have comparative studies about the depression rates that were recorded before
COVID-19, the findings show a rather increased depression rate among trainees. The fact that almost
one tenth of the full sample have minimal depression is an indication that the COVID-19 pandemic has
put more pressure on trainees.

Some more data on the analysis of depression with the use of PHQ-9 scale are provided below.
In our sample, 152 respondents (9.9%) have minimal depression and 358 (23.4%), 373 (24.4%), 341 (22.3%)
and 304 (19.9%) have mild, moderate, moderate severe and severe depression, respectively.
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Figure 9. Anxiety in trainees based on Generalized Anxiety Scale (GAD-7) scale during the
COVID-19 pandemic.

 

Figure 10. Depression in trainees based on Patient Health Questionnaire depression module (PHQ-9)
scale during the COVID-19 pandmeic.

To further investigate the correlation between trainee’s anxiety and trainee’s depression,
we deployed relevant statistics tests. This is directly related to the intention of our research objective to
understand how the COVID-19 pandemic had an impact on trainee’s mental health, as stated in our
research methodology section.

Using Pearson correlation analysis, the correlation coefficient between trainees’ anxiety score and
depression score was 0.791 (p < 0.00), which indicates that trainees’ anxiety and depression are highly
positively correlated with the COVID-19 pandemic.

This is a significant finding of our research. While someone can associate COVID-19 with
psychological pressure on trainees and medical staff, it is a bold finding in such a big sample
(1528 respondents) to approximate the depression and anxiety rates.
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We intend soon to measure the same variables again with an enhanced research instrument in
order also to understand the causal effect of COVID-19 depression and anxiety of residents and fellows.

In order to further investigate the connections of anxiety and depression, we deployed further
statistics, including the Odds Ratio (OR) that quantifies the strength of the association between two
events. Additionally, we deployed multinomial regression analysis utilizing a forward stepwise
approach to automatically select criterion or variables of trainees’ anxiety and depression. Two models
were established (anxiety and depression, Tables 3, A1 and A2 in Appendix A). Below are some of the
key findings.

Using minimal anxiety as a baseline data:

• Level 2 trainees of a residency training program are less likely to have mild anxiety (OR 0.547;
CI 95% 0.338–0.887, p = 0.014).

• Level 1 trainees of a fellowship training program are less likely to have mild (OR 0.451; CI 95%
0.212–0.957, p = 0.038) and moderate anxiety (OR 0.323; CI 95% 0.137–0.764, p = 0.010).

• Level 3 trainees of a fellowship training program are less likely to have moderate anxiety (OR 0.094;
CI 95% 0.010–0.853, p = 0.036).

• Males are less likely to have mild (OR 0.520; CI 95% 0.352–0.770, p = 0.001), moderate (OR 0.445;
CI 95% 0.299–0.662, p = 0.000) and severe anxiety (OR 0.325; CI 95% 0.222–0.477, p = 0.000).

• Trainees provided with enough PPE are less likely to have mild (OR 0.511; CI 95% 0.353–0.742,
p = 0.000), moderate (OR 0.481; CI 95% 0.329–0.702, p = 0.000) and severe anxiety (OR 0.353;
CI 95% 0.245–0.509, p = 0.000).

• Level 4 trainees of a residency training program are more likely to have moderate (OR 2.101;
CI 95% 1.142–3.865, p = 0.017) and severe anxiety (OR 2.484; CI 95% 1.365–4.519, p = 0.003).

• Those who regularly managing COVID-19 patients are more likely to have moderate (OR 1.771;
CI 95% 1.218–2.576, p = 0.003) and severe anxiety (OR 2.626; CI 95% 1.829–3.772, p = 0.000).
Complete results are shown in Appendix A.

Using minimal depression as a baseline data:

• Males are less likely to have mild depression (OR 0.631; CI 95% 0.402–0.990, p = 0.045), moderate
severe (OR 0.398; CI 95% 0.252–0.629, p = 0.000) and severe depression (OR 0.379; CI 95%
0.237–0.607, p = 0.000).

• Level 2 trainees of a residency training program are less likely to have mild (OR 0.465; CI 95%
0.264–0.819, p = 0.008) and moderate depression (OR 0.460; CI 95% 0.261–0.809, p = 0.007).

• Level 2 trainees of a fellowship training program are less likely to have moderate depression
(OR 0.314; CI 95% 0.118–0.833, p = 0.020).

• Level 5 trainees of a residency training program are more likely to have severe depression
(OR 10.746; CI 95% 1.313–87.968, p = 0.027).

• Trainees that have been in direct contact with COVID-19 patient are more likely to have moderately
severe depression (OR 2.441; CI 95% 1.418–4.201, p = 0.001).

• Those who are regularly managing COVID-19 patients are more likely to have severe depression
(OR 2.253; CI 95% 1.346–3.771, p = 0.002).

• However, those trainees that are provided with transportation are less like to have moderate
(OR 0.575; CI 95% 0.361–0.914, p = 0.019) depression and severe depression (OR 0.464; CI 95%
0.287–0.749, p = 0.002). Complete results are shown in Tables A1 and A2 in Appendix A with
reference also to statistically significant results.

In Figures 11–13 below, for reference purposes we summarize some observations related to the
anxiety in various groups without all of them to be statistically significantly. These findings require
further investigation, and further discussion is provided in the section below.
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Figure 11. Anxiety of trainees based on GAD-7 scale during the COVID-19 pandemic.

 

Figure 12. Depression in trainees based on PHQ-9 scale during the COVID-19 pandemic.

The analysis in this section is not exhaustive. It refers mostly to the three research objectives of
our study. Various limitations of our study that will be explained in the relevant section pose some
methodological questions. For example, no previous study has measured the degrees of anxiety and
depression. However, the scientific approach followed in this study permits us to discuss in the next
section the significant findings and also the key interpretations of our research for decision making.
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Figure 13. Depression in Trainees based on PHQ-9 scale during the COVID-19 pandemic.

5. Discussion, Limitations, and Interpretation of Our Research

The analysis of the previous section provided useful insights into the impact of the COVID-19
pandemic in the training programs and in the professional service of residents and fellows. In this
section, we will elaborate upon the key findings and their implications. We will also try to go beyond
the numbers and the statistics to interpret the key findings.

It is important before providing the key discussion to refer to some significant limitations of
our research.

5.1. Limitations

In this research study, we investigate diverse and complicated research variables that also provide
a challenging research context for COVID-19. Our focus on the training programs and the institutional
support to residents and fellows of medical training programs in times of COVID-19 is by itself a
very demanding context. Furthermore, we face an inability to compare our findings with the times
before COVID-19. There is no relevant or existing research for residents and fellows in Saudi Arabia.
Thus, we have a limited capability to compare the anxiety or depression rates with the situation before
COVID-19. However, our research collected significant, trusted, and accurate data from a large sample
of residents and fellows in KSA.

One more limitation of our research study is that we decided in this study not to include facts
or detailed data on learning interventions during the COVID-19 pandemic in residents’ training
programs. We did this on purpose since we plan another integrated study on the matter of how
technology-enhanced learning supports revised educational strategies during the COVID-19 pandemic.

One more significant limitation of our study is also that, since we wanted to secure a great
participation from respondents, we did not include many cause and effect questions. Thus, for some
facts revealed by our study, we cannot provide concrete interpretations without making significant
assumptions. However, we prefer to communicate facts, and our interpretations will be based solely on
these facts. For example, the various levels of depression and anxiety are presented as facts, without an
effort to explain why the X or the Y subgroup of residents or fellows in medical training programs
communicates this attitude or feeling. This will be our objective in future research focusing on the
causal effect of psychological pressure. We do believe though that the accurate, trusted data that
respondents provided allowed us to make significant propositions and interpretations. For example,
it is significant to reveal that the non-provision of PPE equipment is associated with increased anxiety
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and depression and, thus, the institutions should take care of this in a transparent way as a responsive
action to the impact of COVID-19.

The last limitation of our study is the comparability of findings with other similar studies abroad.
We do believe though that the findings and their interpretations that are discussed in the next sections
are a contribution that can be valued by researchers and institutions worldwide.

5.2. Discussion, Key Findings and Interpretation

We will organize the discussion in this section regarding our four research objectives

• Combined Discussion on Research Objective 1: What are the key implications of the COVID-19
pandemic on the training and educational process of residents in KSA and Research Objective 2:
What are the key perceptions of residents regarding the training institution support during the
COVID-19 pandemic?

In Figure 7, we provided a basic analysis related to the trainee’s evaluation of the services provided
to them during the COVID-19 pandemic from the training institution. The overall attitude is not
satisfactory. On a scale of 0 to 10 (0 = not supportive at all 10 = completely supportive), the average
score and the standard deviation show a rather unsatisfactory attitude of trainees regarding support
by their training institution.

These are the key findings:

• Residents claim limited satisfaction for the measures provided by their training institution for
their own safety and protection during the COVID-19 pandemic. The low mean of 4.39 out of 10
is indicative that residents and fellows felt somehow unprotected or at least they were expecting
higher protection.

• The psychological support service during the COVID-19 pandemic launched for this purpose
(Da’em in Saudi) was poorly rated (mean 1.46) by trainees. This is a very significant finding that
poses many questions for its future development and its redesign. We will comment on this key
finding in the discussion section.

• The support provided by supervisors was also rated neutrally (mean 4.26).
• The perception of trainees for the rating of the curriculum educational experience received a mean

of 3.59.
• Special training for a pandemic crisis was offered to 36% of the respondents. It is quite surprising

that the remaining 64% received no special training in such a demanding situation.
• Almost half of the respondents (49%) stated that they received enough Personal Protective

Equipment (PPE). Unfortunately, the other half of the respondents claim that they did not receive
enough protective equipment.

• The training institution facilitated the logistic transportation of 62% of the trainees during the
COVID-19 pandemic.

• At a much lower rate (21%), the institution provided psychological support, if needed, to residents
who were managing patients with COVID-19.

• Surprisingly, only 9% of trainees applied for psychological support through the Da’em program
for psychological support initiated by the SCFHS.

• Most of the residents (58%) still have educational activities during the COVID-19 pandemic.
• Almost all of them (93%) agreed that the COVID-19 pandemic negatively distracted them from

their daily routine practice.

This detailed picture of the perception of residents towards support by their training institution
should initiate a dialogue and reflective actions. One of the key measurements should be the
enhancement of PPE provision to residents and fellows. Furthermore, the low evaluation of the
curriculum educational experience should set new directions for technology-enhanced learning
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and development of active learning engagements of residents. In this direction, new forms of
virtual and augmented reality and simulation labs can also be exploited. In a future research study,
we intend to discuss the experimentation with various technology-enhanced learning tools. The limited
psychological support to trainees as well as the limited use of the Da’em service, a platform for
psychological support initiated by the SCFHS, proves that (in this context) a lot more work and effort
is needed. The platform for Da’em provided integrated services for support, but it seems that residents
do not use it. Thus, a new awareness and communication campaign is needed to promote to trainees
the value and the capacity of the new digital channel for psychological support. Moreover, the rather
limited registration of trainees to Da’em proves that a new campaign for this is required. This is a key
finding of our study. In order for the sophisticated digital platform to be efficient, the development of
a learning curve is required from users, and, sometimes, psychological barriers do not allow targeted
users to deploy the services. Thus, it is necessary to investigate the main reasons for the limited use of
the Da’em platform soon.

Supervisors also must put more effort into supporting residents and trainees, especially in the
context of COVID-19. We assume that supervisors also have increased workload and psychological
pressure, so a new future survey must also target the population of supervisors in residents’ programs.
Technology can also support the supervisors with sophisticated services. Technology-enhanced
supervision must be the focus of recommendations.

Finally, the distraction of the educational process must be seen as a key challenge for SCFCS.

• Research Objective 3: What are the key aspects of psychological pressure including depression
and anxiety of residents in KSA during the COVID-19 pandemic?

The key aspects of the psychological pressure on residents and fellows are summarized as follows.
There is a continuous distraction from the educational process and limited support by supervisors,
or, at least, support is not provided at a preferable level. Trainees offer their services to hospitals
with COVID-19 patients and have direct contact with them while the provision of PPE equipment is,
according to them, not satisfactory. Our research also revealed a direct association between COVID-19
times and significant rates of anxiety and depression. The relevant rates of anxiety and depression are
significant and can initiate an integrated discussion for the relief of trainees. Towards this direction,
several actions can be implemented, including:

• Hiring of more medical staff during the pandemic.
• Release of working time for research and rehabilitation.
• Access to technology-enhanced services for psychological support and recreation.
• Enhancement of social community engagement of trainees and building of optimistic faith for the

future and their role in the pandemic.
• Increase in rewards and appreciation for their services during the pandemic.
• Access to sophisticated active learning engagement resources.
• Provision of virtual and augmented reality labs and simulation platforms.

The previous list is not exhaustive but contributes to a strategic plan for the enhancement of the
psychology of trainees. One of the most important findings of our research is that trainees’ anxiety
and depression are highly positively correlated with the COVID-19 pandemic.

Some additional key findings of our research based on significant statistics are summarized in
Table 3 below.

Some key implications from this sophisticated analysis of depression and anxiety rates,
though quite simplistic, are as follows.

• Women should be provided with additional support.
• The provision of transportation logistics to trainees seems to be a catalyst for depression. This may

have a psychological connection with the feeling of caring. Maybe residents feel that the institution
is caring for them and this has a good impact on their psychology.
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• The provision of PPE equipment to trainees seems to be a key catalyst for the elimination of anxiety.
This is a bold recommendation of our research that all the medical staff should be provided with
sufficient and efficient PPE equipment during COVID-19 times and there must be a transparent
procedure for the management of this equipment.

• Special and continuous psychological support must be provided to all the residents and fellows
that regularly manage COVID-19 patients or have direct contact with COVID-19 patients. From our
analysis, it is evident that these two categories show moderate severe and severe rates of depression
and anxiety. Special programs for their support and recreation and reward must be designed and
this is a high-level recommendation for policy making that has emerged from our research.

In this study, however, for almost one-quarter of residents and fellows that had a direct contact with
patients who tested positive for COVID-19, 7% of those acquired the disease, which is approximately
4 to 14-fold higher as compared to a latter study [41]. This infection rate among the trainees must
be investigated to provide insights for strategic planning on improving COVID-19 transmission
management practices among trainees. In addition, 41.8% of resident physicians and fellows in this
study argued that they should not be included in managing patients with COVID-19. This indicates
the fear and anxiety of trainees associated with managing patients with COVID-19.

Nonetheless, frontline healthcare workers were indeed at a higher risk of symptoms of depression
and anxiety. As this study shows, 98% and 90% of the trainees have anxiety and depression, ranging from
mild to severe cases, respectively. Level 4 and 5 residents, those with direct contact and continuous
management of patients with COVID-19, and females were found in this study as the groups that
have a greater risk for severe anxiety and depression. One of the variables identified in this study
is similar to the study done in Italy that found that being exposed to patients with COVID-19 was
associated with symptoms of depression. These identified vulnerable groups need prompt attention,
psychological guidance, and management necessary to help them overcome difficulties during this
COVID-19 crisis and to prevent significant functionality problems that might affect their training
path. The Saudi Commission for Health Specialties are very keen to provide support for trainees,
and launched the Da’em program. This program particularly aims to improve the productivity and
reduce the risk of psychological and professional burnout among trainees. Despite the high percentages
of trainees with anxiety and depression in this study, only 141 or 9.22% applied for the program and
rated the program at 3.60/10 (i.e., 0 = very poor to 10 = excellent). Although training centers also
provided psychological support to trainees, trainees rated the service at 6.15/10 (i.e., 0 = very poor to
10 = excellent). Supervisor support to trainees during the COVID-19 pandemic was also evaluated
and rated at 4.26/10 (i.e., 0 = very poor to 10 = excellent). Finally, trainees evaluated the curriculum
educational experience during the COVID-19 pandemic at 3.59/10 (i.e., 0 = very poor to 10 = excellent).
This indicates that the training program, curriculum delivery, psychological support, and guidance
among trainees are unsatisfactory, need to be addressed, and require further improvement.

Providing trainees with necessary support such as transportation during curfews and lockdowns,
continuous educational activities, and most importantly an adequate supply of protective personal
equipment (PPE) were found in this study to be the significant factors that reduce risk of anxiety and
depression among trainees. However, in the evaluation questionnaires about safety and protection
measures provided to trainees by the training centers, trainees’ evaluations were based on their
happiness level, which was rated at 4.39/10 (0 = not happy at all to 10 = very happy). This indicates
that the measures provided by the training centers are still unsatisfactory.

5.3. Implications of Our Research Recommendations

In this section, we are elaborating upon the last research objective of our research which is
summarized as follows: Research Objective 4: What are the key implications of this study for future
recommendations towards best practices of training, psychological support, and technology-enhanced learning
for medical training residents?
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The highly demanding COVID-19 pandemic challenges not only the way of delivering education,
but also the integrated strategies for the management of the human capital in times of emergency and
crisis. In the recent literature, various aspects of the phenomenon have been addressed, including
psychological factors, social dynamics, and technological capability. The overload in the health systems
worldwide is also flagging the capacity of modern management theories and applied systems for
monitoring and control of resources to deliver the promised social value. The analysis of our survey
provided interesting insights into the impact of COVID-19 on the training of residents. In this section,
we communicate our interpretation of this survey in terms of an integrated approach for residents’
training during the pandemic crisis.

In Figure 14, we communicate a high-level abstraction of our strategic approach at SCFHS
and the intended integrative residents’ training approach for the near future while COVID-19 is
still spreading. In fact, five distinct pillars are collaborating towards the efficiency of the health
services, medical training, and quality of life and wellbeing for residents and supervisors during the
COVID-19 pandemic.

Figure 14. The SCFHS Model for Residents’ Mental Health Enhancement during the
COVID-19 Pandemic.

At the lower level, knowledge creation process and innovation serves as the scientific and applied
medicine domain enabler for knowledge dissemination and applications. Key issues like knowledge
creation, integration, and innovation can be integrated into training programs and educational curricula.

Technological capabilities for personalized medicine and patient-centric healthcare with social
impact, in layer 2, refer to medical technology integration, including platforms, services and value
integrators in the health domain. Various consideration and strategic decisions at this level have an
impact on the readiness of the health system to manage the current time of crisis with COVID-19.

In the context of the quality of medical training and innovation, the third layer is related to
innovative applications of technology-enhanced learning and web-based active learning approaches
for medical training and education. In the strategic agenda of this layer, we are dealing with strategies
and services for Technology-Enhanced Medical Training (TEME), modes and platforms for TEME,
with training strategies for online learning and integrators for learning capabilities within daily
medical practices.

Finally, residents’ well-being and the impact of COVID-19 is the upper strategic layer with various
health and psychological issues involved including stress, anxiety, and depression management,
strategies and actions for well-being and work-life balance. We intend to present in a future research
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paper some more detailed findings on factors integrated into this model with an emphasis placed on
satisfaction of trainees and effectiveness of distance and online learning for clinical and surgical training.

Within such a demanding context, there are various complementary facets of the research
phenomenon which need further investigation.

• Impact of the COVID-19 pandemic on residency training. For example, Amparore et al. [42] focus
on urology residency training in Italy. Their key findings are quite interesting. For example,
almost 97% of the participants reported that their surgical exposure was reduced due to the
pandemic. They also recommend that continuing to revise steadily using webinars, podcasts,
prerecorded sessions, and social media is a key way to maintain high-quality medical education.
This key proposition leads directly to the new significant aspect of the literature. Finally, they also
propose that routine activities such as journal clubs and departmental teaching should be facilitated
through webinars if possible. In a similar study, Vargo et al. [33] studied the impact of COVID-19
in resident urology training in Cleveland. The findings are quite similar since the COVID-19
pandemic has resulted in reduced surgical volume and has disrupted established urology residency
program curriculums nationwide. The authors propose a new framework based on a revised
curriculum with emphasis on daily virtual learning as a key means of collaboration between
faculty and residents. They also conclude that tele-medicine will be a key area for the near future.

• Innovative applications of technology-enhanced learning and active learning approaches for
the support of medical education during COVID-19 times. For example, Tomlinson et al. [43]
discuss in a recent research study the innovations in neurosurgical education during the COVID-19
pandemic and they question if it is time to reexamine the current neurosurgical training models.
One of the bold findings of their research is the rapid increase in web traffic in relation to
medical training resources and the adoption of emerging technologies, including virtual reality.
The adoption of medical educational content on the internet by residency programs has supported
a fair continuation of the curriculum despite the variety and complexity of barriers. Their key
message is that the medical education community is currently eagerly awaiting significant
enhancement in medical simulation software and virtual and augmented reality industry in order
to have access to sophisticated tools that provide readiness to face similar crises in the future.

• Quality of Life and Wellbeing for residents and faculty. The aspect of well-being for residents
and medical staff is a very delicate matter. The increased anxiety, technostress and human factors
require significant research and support. Chong et al. [44] in their recent research study, focus on
this dimension. In our research, we have a special interest in understanding the degrees of anxiety
and depression of residents. We also intend to interpret the findings and to present an integrated
framework for supporting residents.

• Knowledge Creation Processes and Learning Excellence. The knowledge creation in COVID-19
times as a responsive action to the pandemic requires enhancement and integration of the training
and learning initiatives. Naeve et al. [45] describe efficient knowledge creation modes based on
Nonaka’s model of knowledge creation, and set a basis for parametrizing the technology-enhanced
learning support of residents’ education.

• Capabilities of Emerging Technologies. In recent years, the evolution of streamline and emerging
technologies including artificial intelligence, virtual and augmented reality, medical big data and
analytics, data warehouses, image processing, and cloud computing, has resulted in a brand-new
era of capabilities of exploitation in the health specialties. Spruit and Lytras [46] integrated
various aspects of data science for the healthcare domain towards patient-centric healthcare and
personalized medicine. These also challenge the domain of medical education and there is an
extremely significant need to study and understand how any of these technologies offer added
value for residents during COVID-19 times. This is another aspect of our ongoing research in
the Saudi Commission for the Health Specialties (SCFHS). The Quality Initiative, as described by
Housawi et al. [47] in a recent study, targets the understanding of key performance indicators in
residents’ programs in Saudi Arabia and proposes an integrated framework for sustainable medical
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education and trainees satisfaction [48]. Also, issues related to the use of ICTs, mobile learning
and social media to enhance learning for special needs should be considered in the future [49].

As a summary of strategic implications of our research, here are some key suggestions (see also
Figure 15 below):

 

Figure 15. Strategic implications and recommendations.

Policymaking

• Hiring of more medical staff during the pandemic;
• Release of working time for research and rehabilitation;
• Access to technology-enhanced services for psychological support and recreation.

Self-experience

• Enhancement of social community engagement of trainees and building of optimistic faith for the
future and their role in the pandemic;

• Increase in rewards and appreciation for their services during pandemic.

Psychological Support

• Technology-enhanced channels for psychological support.

Educational process

• Active learning engagement;
• Technology-enhanced learning;
• Enhancement of supervisor’ support during the COVID-19 pandemic;

51



Sustainability 2020, 12, 10530

• Provision of virtual and augmented reality labs and simulation platform.

Training Institution

• Improved provision of measures for safety and protection;
• Transparent and continuous PPE equipment provision from institution;
• Provision of logistics transportation during quarantine;
• Provision of psychological support.

6. Conclusions

In conclusion, residents and fellows are a group that is vulnerable to COVID-19 infection, with a
high proportion also experiencing significant moderate to severe anxiety and depression, merely due
to dissatisfaction with training programs and curriculum delivery that was undeniably affected by the
COVID-19 pandemic. Dissatisfaction regarding the provided safety and protection measures has a
great impact on their mental status. The individual trainees experiencing moderate to severe anxiety
must be identified and provided with prompt attention, support and psychological management.
This study also suggests a need for improvement in the psychological support provided by training
centers to trainees, promote trainees’ awareness of the available psychological services, such as the
Da’em program and its benefits, and provide additional service initiatives to improve trainee’s safety
and protection regarding COVID-19. Most importantly, training centers should identify and manage
the factors associated with the high infection rate of COVID-19 among trainees.

The key findings of our research can be a starting point for the strategic consultation and crafting
of new strategies. In the future, we will communicate the key findings of two complimentary research
studies. One is related to the job satisfaction of trainees and the other one explores the efficiency of
various technology-enhanced learning methods during the COVID-19 pandemic.
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Abstract: The latest developments in Sustainable Health focus on the provision of high quality
medical training to health specialists, with a special focus on human factors. The need to promote
effective Training Programs also reflects the job satisfaction needs of trainees. The objective of this
study is to evaluate the trainees’ satisfaction with the quality of Training Programs and assess the
degree of achievement based on the defined parameters to provide baseline data based on which
strategies for improvement can be formulated. Our study was conducted in Saudi Arabia and our
targeted population was residents in medical programs supervised by the Saudi Commission for the
Health Specialties (SCFHS). The trainees’ response rate to the online survey was 27% (3696/13,688)
and the key aspects of job satisfaction investigated include: Satisfaction with Academic Activities
in the Center; Satisfaction with the Residents and Colleagues in the Center; Satisfaction with the
Administrative Components in the Center; Satisfaction with the Training Programs; Satisfaction
with the Specialty; Satisfaction with the Training Center; Satisfaction with the SCFHS. The main
contribution of our work is a benchmark model for job satisfaction that can be used as a managerial
tool for the enhancement of medical education with reference to the satisfaction of trainees. We analyze
the key aspects and components of training satisfaction and we introduce our progressive model
for Trainees’ Satisfaction in Medical Training. In future work, we intend to enhance the proposed
framework with a set of key performance indicators as well as with a focused cause and effect focused
survey on factors related to the key benchmark of this study.

Keywords: job satisfaction; sustainable health; medical training; accreditation; satisfaction; health
governance; Saudi Commission for Health Specialties; smart healthcare
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1. Introduction

Medical education contributes significantly to the vision for Sustainability in Health. In our times,
with the COVID-19 pandemic wide-spreading worldwide, the necessity to empower health experts with
knowledge, skills, and competencies is a key priority for the management of healthcare. Furthermore,
the increase in the positive motivation of health specialists and their willingness to promote their social
role and the impact of their professional conduct is associated with various psychological factors like
burnout or job satisfaction. The development of high-skilled experts with mental health and increased
satisfaction from their work must be set as a key objective towards achieving Sustainable Health.

From a managerial point of view, Sustainable Health also requires the design, implementation,
and continuous monitoring of benchmarks and Key Performance Indicators (KPIs) capable of offering
a trusted, sustainable, and reliable set of measurements for performance monitoring.

Within this context, the assessment of medical Training Programs and the evaluation of their
added value must be a strategic initiative for empowerment and sustainability. The development of
medical competence through training and education is a bold action. Our research study is focusing on
Residency Training Programs in the Kingdom of the Saudi Arabia supervised by the Saudi Commission
for the Health Specialties.

Residency or postgraduate training is a stage of graduate medical education. Residents are trainees
who are enrolled in programs recognized by the Saudi Commission for Health Sciences (SCFHS) and are
fulfilling the requirements for primary discipline certification or a certification of special competence.
A resident refers to a qualified physician, podiatrist, dentist, optometrist, veterinarian, or pharmacist
who practices medicine, usually in a hospital or clinic, under the direct or indirect supervision of a
senior clinician registered in that specialty such as an attending physician or consultant.

In Section 2, we provide a thorough critical literature review on the concept of Job Satisfaction and
we present various research studies that contribute to our research problem specification. The SCFHS
has a main responsibility to deliver high quality Training Programs to approximately 18,000 health
specialists in the Kingdom of Saudi Arabia. It also supervises numerous training centers and academic
programs with a critical objective to deliver value to the Health System and to the Society of the
Kingdom. This value-driven strategy of SCFHS has an impact on all the activities undertaken by
the institution.

In total, 1200 programs are conducted across Saudi Arabia and other countries in the Gulf region
covering 79 health specialties [1]. One of the key strategic aims of the SCFHS is also to design,
implement, and monitor a quality assurance system for the execution of all its Training Programs
and also to access the efficiency of this system to enhance the update of strategies and policies.
In this context, the SCFHS also supervises the quality of the implementation of residency medical
Training Programs.

Trainees’ satisfaction is a multidimensional concept that has been associated with environmental
factors and is predicted by intrinsic (personal growth and perceived ability to work) and extrinsic
(perceived social support) forms of motivation. The objective of this study is to evaluate the trainees’
satisfaction level and to investigate its association with various features, including the quality of
Training Programs.

The study of the trainees’ satisfaction is part of a multi-dimensional research strategy in the Saudi
Commission of Health Specialties. The SCFHS is deploying a value-driven strategy for the integration
of research-based evidence to the quality of its Training Programs. It also collects and processes
significant data related to the various Training Programs and their evaluations towards enhanced
decision making. Various data are related to key aspects of the residents’ perceptions related to the
quality of the Training Program and institutions, as well as the self-assessments by the trainees of
various psychological aspects of their educational and professional activities.

A continuous quality assurance strategy is in place focusing on different complementary aspects
of medical training. In a recent study, we introduced the SCFHS Framework for Sustainable Medical
Education and we introduced 23 integrated Key Performance Indicators for Implementing an Innovative
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Approach to Advance the Quality of Training Programs at the Saudi Commission for Health Specialties.
Other strategic goals include the measurement of the effectiveness of online-training strategies,
as well as the deep understanding and interpretation of human factors involved in medical education.
For examples, recently we delivered research on the impact of the COVID-19 pandemic on the anxiety
and depression of residents in medical Training Programs.

In Figure 1 below, we summarize some of the key aspects of our research problem. The main
motivation of our research is the direct association of four integrative pillars in training and professional
life of residents. According to the literature that is presented below, the image of physicians has
two critical components: the continuous development, and the seeking of life-work balance of
the trainee/resident. Thus, the training satisfaction remains a core aspect of efficiency of Training
Programs. The intention of our research is to analyze how specific aspects of trainee satisfaction lead
to inefficiencies in medical Training Programs and their impact based on international benchmarks
and our research approach.

Furthermore, we also focused on psychological factors, including the burnout syndrome of
residents, as a key variable for the understanding of trainees’ satisfaction. Our ultimate objective is to
analyze and to propose enhancements on organizational good practices, and to lead innovative plans
and strategies for the beneficiaries of Training Programs of the SCFHS.

As the image of physicians has always been associated with high levels of professionalism, it is
notable that values, behavior, and relationships are the main factors that sustain this image in the eyes
of people. These factors can be maintained by continuous development and the seeking of a life-work
balance of the practitioner. Maintenance of this balance can lead to satisfaction [2].

Studies reported that trainee satisfaction has a major impact on their knowledge enhancement and
outcomes of care. Also, this directly affects their education and maintenance of good organizational
practices [3].

In a study conducted to measure the satisfaction of UK junior doctors (medical post graduate
students), factors of “appropriate workload (sufficient to learn but not oppressive to educational
opportunities and to wellbeing), good supervision of practice (clinical supervision) and the receipt
of timely, good quality feedback” were found to be correlated with trainee satisfaction. Moreover,
assignment of an appropriate workload was found to the most crucial factor affecting the satisfaction
of trainees, followed by the remaining factors prospectively. A high level of dissatisfaction was
reported by junior doctors assigned to work in environments with a high workload and this led to the
appearance of burnout symptoms in many cases [3,4]. According to [5], burnout syndrome (BS) is
a set of psychological symptoms resulting from the interaction between chronic occupational stress
and individual factors. The syndrome is characterized by emotional exhaustion, depersonalization,
and reduced personal achievement [5]. Emotional exhaustion (EE) indicates the feelings of burden and
the weakening of emotional resources; depersonalization (DP) entails responding to others, such as
associates and patients, in a cynical and isolated way; reduced personal accomplishment (PA) occurs
when the subject feels less competent in his/her role. These factors validate the importance of addressing
the problem of burnout as fast as it occurs at all levels (training, education, and practice). As discussed
in relevant literature, addressing of the problem can be defined into four main actions: distinguish its
existence, address its prevalence and strength, and then perform the preventive and treatment strategy,
this should then be followed by periodic measurement of all implemented strategies’ effectiveness [6].

This article is organized as follows: In Section 2, we provide an overview of our critical constructive
review on the key aspects of our research phenomenon.

Then in Section 3, we summarize our research methodology and we communicate our research
objectives. In Section 4, we provide analysis of the results and the key findings of our research.
In Section 5, we discuss the contribution and the implications of our work towards Sustainable
Health. We also in parallel build our key theoretical contribution, the progressive model for Trainees’
Satisfaction in Medical Education for Sustainable Health. Finally, in Section 6, we provide they key
conclusions and future research directions.
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Figure 1. Research problem aspects.

2. Critical Literature Review on Trainee Satisfaction in Training Programs

The recent literature on medical training and healthcare workers research deals extensively with
human and psychological factors of trainees, residents, and healthcare workers overall. Various recent
studies explain the phenomenon and provide useful insights for our research. Trainee satisfaction
appears to be a well discussed human soft factor in diverse studies on medical training. It is also a
key variable in broader studies in other research and professional domains. According to literature,
several integrated studies focus on the analysis of job satisfaction, professional burnout, the work
environment, and health issues. Also, the recent pandemic of COVID-19 has led to new research on
the further impact of the pandemic on the traditional human factors of healthcare workers, doctors,
and residents. In Table 1, below, we provide an overview of 13 recent studies on the phenomenon.

Table 1. An overview of recent literature on job satisfaction and human factors in health specialties research.

Reference Authorship
Key Emphasis

Job
Satisfaction

Professional
Burnout

Healthcare
Workers COVID-19 Work

Environment Health

[7] Alsubaie et al. x Not reported X Not reported x Not reported

[8] Chen et al. x Not reported X Not reported x x

[9] Bawakid et al. x x X Not reported Not reported x

[10] Zhang SX et al. X x Not reported Not reported

[11] Leskovic et al. x x X x Not reported Not reported

[12] Soto–Rubio et al. x x X x Not reported x

[13] Aoyagi et al. x (willingness
to work) Not reported X x (pandemic) Not reported Not reported

[14] Liu et al. x Not reported X (doctors) Not reported X (hospital) Not reported

[15] Platis et al. x Not reported X(nurses) Not reported X (job
performance) x

[16] Chao et al. x x Not reported Not reported x x

[17] Maissiat et al. x x Not reported x x

[18] Pandey et al. x x x

[19] Labrague et al. x x x x

In Table 2 below, we provide the overview of various research studies related to our research
problem. A brief discussion and elaboration on the key aspects of our research problem that is anchored
in the selected studies is provided in the next few paragraphs.

Alsubaiea and Isouard [7] provide a meta-research analysis of four studies related to job satisfaction,
and retention of Saudi nursing staff. The previous four studies involved 2362 nurses in Saudi Arabia,
with a rather good rate of job satisfaction but limited job retention. In our research, we need to
investigate the value adding components of residents in Training Programs supervised by the SCFHS.
We also intend to develop a set of benchmarks for the relevant components of job satisfaction.
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Table 2. Connection of our research to recent research on job satisfaction and relevant human factors.

Literature Review

Author(s) Title of Article Key Contribution Impact on Our Research Model

[7]

Job Satisfaction and
Retention of Nursing

Staff in Saudi
Hospitals.

This paper reviews the research
conducted on job satisfaction,
and the retention of Saudi
nursing staff.

We are interested in setting up benchmarks
for the added value components of job
satisfaction of residents in Training
Programs supervised by the SCFHS.

[8]

Job Satisfaction
Analysis in Rural

China: A Qualitative
Study of Doctors in a
Township Hospital.

The goal was to understand the
level of job satisfaction of
doctors and to make
recommendations for
improvements.

In our research study, we want to
understand the main picture of the job
satisfaction phenomenon in the large
population of residents in Saudi Arabia and
to reveal some key positive and negative
relationships of job satisfaction with specific
factors. As a responsive action, our research
also aims to provide key recommendations
for improvement. We are also very much
interested in developing a reliable
mechanism to monitor the evolution of job
satisfaction on residency medical programs.

[9]

Professional
Satisfaction of Family
Physicians Working in

Primary Healthcare
Centers: A

Comparison of Two
Saudi Regions.

The objectives of this study are
to assess the level of professional
satisfaction and to compare and
identify the factors potentially
associated with professional
satisfaction/dissatisfaction
among FPs in two regions.

In our research study, we need to
understand the basic “cause and effect”
relationships between job satisfaction and
aspects of the psychological load of
residents including aspects of the Training
Program and educational activities, as well
as the impact of burnout on satisfaction.

[10]

At the Height of the
Storm: Healthcare

Staff’s Health
Conditions and Job

Satisfaction and Their
Associated Predictors
during the Epidemic

Peak of Covid-19.

This study helps to identify the
healthcare staff in need to enable
more targeted help,
as healthcare staff in many
countries are facing peaks in
their COVID-19 cases.

In our research study, we are also interested
in analyzing the psychological factors that
affect job satisfaction. We also in parallel
run a complimentary study that focuses on
the analysis of depression and anxiety in the
context of the professional and educational
activities of the residents in training centers.

[11]

Burnout and job
satisfaction of

healthcare workers in
Slovenian nursing

homes in rural areas
during the COVID-19

pandemic.

This study aims to analyze job
satisfaction and burnout levels
of healthcare professionals
working in Slovenian nursing
homes in rural areas during the
COVID-19 pandemic, and make
a comparison with the results of
the same services in 2013.

These findings also anchor our research in
the relevant literature. As we explained, a
key priority in our research to reveal
hermeneutic factors for the job satisfaction
of residents.

[12]

Effect of Emotional
Intelligence and

Psychosocial Risks on
Burnout, Job
Satisfaction,

and Nurses’ Health
during the COVID-19

Pandemic.

The present study aimed to
analyze the effect of
psychosocial risks and
emotional intelligence on nurses’
health, well-being, burnout
level, and job satisfaction during
the rise and main peak of the
COVID-19 pandemic in Spain.

This is one more interesting anchor for our
study. We are interested in understanding
which aspects of mental capabilities and
skills of residents can work against
psychological pressure and dissatisfaction
based on the professional and academic
conduct of residents.
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Table 2. Cont.

Literature Review

Author(s) Title of Article Key Contribution Impact on Our Research Model

[13]

Healthcare workers’
willingness to work
during an influenza

pandemic: a systematic
review and

meta-analysis

Meta-analyses of specific factors
showed that for male Healthcare
workers (HCWs), physicians,
and nurses, full-time
employment, perceived
personal safety, awareness of
pandemic risk and clinical
knowledge of influenza
pandemics, role-specific
knowledge, pandemic response
training, and confidence in
personal skills were statistically
significantly associated with
increased willingness to work.

In our research, we need to understand the
motivation of residents to perform
effectively as trainees and also to
understand how job satisfaction is
associated with specific motivational
factors.

[14]

Cross-sectional survey
on job satisfaction and
its associated factors

among doctors in
tertiary public

hospitals in Shanghai,
China

The results of the logistic
regression analysis suggested
that doctors’ job satisfaction was
related to their professional title,
types of patients that doctors
treated or expected to treat,
as well as their work stress.

In our research, the focus is on the study of
job satisfaction of residents and this
differentiates our work from many other
related works. Our survey is one of the first
covering such a major population of
residents.

[15]

Relation between job
satisfaction and job

performance in
healthcare services,
Procedia-Social and
Behavioral Sciences

In this work, authors try to
analyze the relationship
between job satisfaction and job
performance.

We do not intend to study the possible
association of job satisfaction of trainees
with job performance. This could be a
direction for future research.

[16]

Workplace stress (WS),
job satisfaction, job

performance,
and turnover intention

(TI) of health care
workers in rural

Taiwan.

The results showed that WS had
a positive effect on both TI and
job performance (JP) but had a
negative effect on satisfaction. JS
did improve performance.

In future research, we would like to further
study the factor of workplace stress, as it is
related to job satisfaction of residents.

[17]

Work context, job
satisfaction,

and suffering in
primary health care

To evaluate the work context,
job satisfaction, and suffering
from the perspective of workers
in primary health care.

We are interested in understanding how
special aspects of the training institutions of
trainees and special aspects of the Training
Program affect the job satisfaction of
residents.

[18]

Donning the mask:
effects of emotional
labour strategies on

burnout and job
satisfaction in

community healthcare.

This study brings forth the
neglected issues of emotions and
their implications for these
healthcare workers in low and
middle-income countries who
are a vital link that delivers
healthcare to weaker sections of
the society.

In future research, we would also like to
investigate the income and rewards
parameter’s impact on job satisfaction.

[19]

Fear of COVID-19,
psychological distress,
work satisfaction and

turnover intention
among frontline

nurses.

To examine the relative
influence of fear of COVID-19
on nurses’ psychological
distress, work satisfaction,
and intent to leave their
organisation and the profession.

We are interested in revealing key
psychological barriers affecting the job
satisfaction of residents.

Chen et al. [8] conducted a study on 39 doctors from five township hospitals in Guangxi Zhuang,
China. The goal was to understand the level of job satisfaction of doctors and to make recommendations
for improvements. The key findings of their research highlight that job satisfaction is associated with
numerous factors including working conditions, financial rewards, and the doctor’s relationships with
patients. As a key policy making proposition, the study suggests that the increasing of income and
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fringe benefits of healthcare workers will have a positive impact on job satisfaction. Additionally,
enhanced training and more opportunities for continuous improvement are set as key reflective actions
against unsatisfactory conditions. In our research study, we want to obtain a rich picture of the
phenomenon in the large population of residents in Saudi Arabia and to reveal some key positive and
negative relationships of job satisfaction with specific factors. As a responsive action, our research
also aims to provide key recommendation for improvement. We are also very much interested in
developing a trusted way and mechanism to monitor the evolution of job satisfaction on residency
medical programs.

In another recent study in KSA (Kingdom of Saudi Arabia), Bawakid et al. [9] conducted a study
with 237 Family Physicians (FPs) working in primary healthcare centers under the Ministry of Health
in two regions (Jeddah and the Eastern region). In the key findings of their research, it was evident that
more than half of the FPs were satisfied in terms of their professional conduct. The majority though
had a perception of being inferior to other specialties. As a bold recommendation, the relevant study
proposed that the enhancement of self-esteem as well as the continuous support and improvement
of the working environment, would limit stress and improve the health and psychological loads of
physicians. In our research study, we need to understand the basic “cause and effect” relationships
between job satisfaction and aspects of the psychological load of residents, including aspects of the
Training Program and educational activities as well as the impact of burnout on satisfaction.

Zhang [10] conducted a recent research study with a sample of 304 healthcare staff (doctors,
nurses, radiologists, technicians, etc.) in China during COVID-19 with an emphasis on the revealing
of psychological pressure on their professional conduct and job satisfaction including through stress,
anxiety, and depression. In the key findings of this research, it was found that a significant portion of this
staff faced high levels of anxiety (28.0%), depression (30.6%), and distress (20.1%). Several demographics
and factors related to the provision of personal protection equipment were associated negatively with
job satisfaction. In our research study, we are also interested in analyzing the psychological factors that
affect job satisfaction. We also in parallel run a complimentary study that focuses on the analysis of
depression and anxiety in the context of the professional and educational activities of the residents in
training centers.

In their study that conducted in Spring 2013 (n = 556) and Spring 2020 at the peak of the pandemic
in Eastern Europe (n = 781) in Slovenia, Leskovic et al. [11] concluded that the COVID-19 pandemic
significantly increased the burnout syndrome faced by nursing homes healthcare workers in Slovenian
rural areas. In their study, they also dealt with job satisfaction and they proved that there is a
direct association a predicting capability for the burnout syndrome. Additionally, they observed a
negative correlation between job satisfaction in 2020 and feelings of emotional exhaustion and personal
accomplishment in both 2013 and 2020. These findings also anchor our research in the relevant
literature. As we explained, it is a key priority in our research to reveal hermeneutic factors for the job
satisfaction of residents.

Soto–Rubio et al. [12] delivers integrated research in Spain that involved 125 nurses. In their
key findings, they emphasize that emotional intelligence serves as a positive favorable effect on job
satisfaction. This is one more interesting anchor for our study. We are also interested in understanding
which aspects of the mental capabilities and skills of residents can work against psychological pressure
and dissatisfaction stemming from the professional and academic conduct of residents.

Aoyagi et al. [13] performed a meta-analysis and narrative synthesis of available research and
found out that respondents’ willingness to work ranged from 23.1% to 95.8%, depending on their
work context. A variety of factors determine an increased willingness to work and these include
full-time employment, perceived personal safety, awareness of pandemic risk and clinical knowledge of
influenza pandemics, role-specific knowledge, pandemic response training, and confidence in personal
skills. In our research, we need to understand the motivation of residents to perform effectively as
trainees and to understand how job satisfaction is associated with specific motivational factors.
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Liu et al. [14]’s study of job satisfaction through a survey of 897 doctors from 11 tertiary public
hospitals in Shanghai, China revealed that 64.8% of participants were dissatisfied with their jobs.
A variety of factors were determined to have a direct relationship with dissatisfaction including
professional title, the types of patients that doctors treated or expected to treat, as well as their work
stress. In our research, the main interest is on the study of job satisfaction of residents and this
differentiates our work from many other related works. Our survey is one of the first covering such a
major population of residents.

Various other research studies contribute also to the domain of knowledge of job satisfaction
and healthcare workers, nurses, physicians, licensed professionals, and social health activists of
frontline nurses [15–19]. For example, in [15] a list of factors for the job satisfaction of nurses
includes the following components: (satisfaction from the manager; satisfaction from the management
administration; satisfaction with the ways of working; satisfaction of recognition; satisfactory
working hours; satisfactory working security; self-satisfaction towards productivity; self-satisfaction of
initiatives; self-satisfaction of working; self-satisfaction of quality improvements). Last but not least,
a recent study during the COVID-19 pandemic [19] proved that COVID-19 has an increased impact
on the level of fear that is also associated with decreased job satisfaction and increased psychological
distress, among other implications.

Some further aspects for the anchors of our study to the literature are discussed in the next
paragraphs. These provide some more directions for the design of our research tools and the key
objectives of our research.

In a global systematic review study focused on the correlation between residents’ burnout rate
and their specialty, the highest prevalence of burnout was found to be among residents of radiology,
neurology, and general surgery. In contrast, residents with the specialties of psychiatry, oncology,
and family medicine were found to have the lowest level of burnout. Also, the same study reported
the highest levels of burnout being experienced among males and older residents [20].

The presence of life-work balance and meaning in work were found to be associated with lower
levels or the absence of burnout and was associated with career satisfaction among residents [21]. In a
study of the prevalence of burnout among pediatric residents, burnout found to have a negative impact
on the medical knowledge quality of care and professional conduct [22].

Studies reported higher levels of depression among medical students when compared to the
normal population; recommendations to focus on students’ psychological well-being and faculty
support were raised. In the same vein, the advantages of including well-being as a curriculum area
in addition to skills of stress management was highlighted [23]. A systematic review focused on
identifying factors affecting psychological well-being listed sleep, resilience, residents’ independence,
building competence, and enhanced social relatedness as the main factors influencing residents’
well-being and requiring further focus and research [24].

Psychological well-being featured in a study focused on measuring the burnout among 2nd year
U.S. residents and regret towards career choices; the study found that a higher prevalence of burnout
existed among the population associated with regret towards their career choices. Furthermore,
the study recommended further research on this topic [25].

The effect of burnout is not limited to the medical trainee only; it also affects patients under
treatment and the community. It plays a role in medical error as well as patient dissatisfaction.
Studies urge prompt intervention; such interventions might be as simple as the limitation of working
hours and mindfulness training [26].

In a national level study, physicians’ burnout, exhaustion, and work unit safety were found to
be associated with major medical errors, and prompt intervention was requested to minimize the
medical error through addressing physicians’ well-being and unit safety, as well by the assessment
and modification of workload and alleviating the exhaustion of medical trainees and physicians [27].
Some studies found that self-blame is higher in female residents, which leads to resident distress [28].
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A systematic review analysis conducted on the effect on different interventions on the level
of trainees burnout and emotional exhaustion found that the limitation of working hours to the
Accreditation Council for Graduate Medical Education (ACGME) work hour limits were associated
with improvements in avoiding emotional exhaustion and burnout [29].

Physician wellness has a great significant impact on patient satisfaction, long-term physician
satisfaction, and increased physician productivity. Therefore, medical educators, academic leaders,
and researchers are focusing on the initiative of ‘improving trainee well-being’ or on satisfaction and
analyzing burnout [26].

Management and dealing with the health professional practice requires stamina, good health,
appropriate knowledge and skills, and the ability to respond positively to challenging experiences.
Doctors needs to have good psychological and physical health to perform according to good practices
and not to burn out. A recent study introduced the psychological concept of Resilience, which relates
to the long-term ability of individuals to survive in and thrive on adversity; this concept is rarely used
in medical practice but proved to increase the psychological stamina and interaction of individuals,
which in turn showed significant impacts on the reduction of dissatisfaction and burnout. More research
is highly recommended to be performed on this topic and the implementation of resilience assistance
for medical trainees and practitioners [2].

The performance of prospective observational studies is highly recommended by the literature;
the conducting of such studies using validated international scales will provide a clear assessment
of the affected population over time (trainees), which will measure the prevalence of the burnout
syndrome and associated factors at each level (education, intern, resident, or practice). This will help
in building both prevention and treatment strategies and increase their effectiveness [30]. Within this
context, our research study is timely and responds to a key requirement for resilient healthcare [31,32].
It is critical to monitor variations in trainees’ satisfaction and burnout rates in the short and long term
in order to be capable of recognizing the effect of novel didactical approaches in Training Programs
and in best practices [33–36].

Lastly, such investments in the wellness of physicians is an ethical responsibility that needs to be
upheld by the medical community to assure good practices are conducted by future generations of
practitioners [37–49].

From this point of view, our research delivers this ethical responsibility and provides significant
findings that can be exploited towards the enhancement of well-being, quality of life, and images of
the residents in Training Programs. It is also a bold initiative for promoting the health specialties
community’s involvement in the recognition of performance in all the aspects of health practices
and training.

In summary, the contribution of the critical literature review to the specification of our research
problem can be summarized as follows:

• We are interested in setting up benchmarks to indicate the added value components of job
satisfaction of residents in Training Programs supervised by the SCFHS.

• We want to obtain a comprehensive picture of the burnout phenomenon in a large population
of residents in Saudi Arabia and to reveal some key positive and negative relationships of job
satisfaction with specific factors.

• As a responsive action, our research also aims to provide key recommendations for improvement.
• We intend to develop a trusted mechanism to monitor the evolution of job satisfaction during

residency medical programs.
• We want to understand the basic “cause and effect” relationships between job satisfaction and

aspects of the psychological load of residents, including aspects of the Training Program and
educational activities as well as the impact of burnout on satisfaction.

• We focus on the analysis of the psychological factors that affect job satisfaction. We also in parallel
run a complimentary study that studies the rates and impact of depression and anxiety in the
context of the professional and educational activities of the residents in training centers.
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• We are also interested in understanding which aspects of mental capabilities and skills of residents
can work against psychological pressure and dissatisfaction based on the professional and
academic conduct of residents.

• We do not intend to study the possible association of the job satisfaction of trainees with job
performance. This can be a direction for future research.

• We are interested in understanding how special aspects of the training institutions of trainees and
special aspects of Training Programs affect the job satisfaction of residents.

• In future research we would also like to investigate the income and rewards parameter and how it
affects job satisfaction.

In the next section, we provide our research methodology strategy and we outline our
research objectives.

3. Methods

The previous critical literature review revealed several complementary aspects of the research area
in the wider literature. The focus of our research is on factors that enhance trainees’ satisfaction in post
graduate medical Training Programs. We are very interested in analyzing, understanding, and interpreting
perceptions from trainees of the quality of their residency programs. Our methodological approach is
integrated into a greater research context. The SCFHS has launched the Quality Initiative, within which a
multidimensional framework for quality assurance has been introduced. The core part of this framework
is a set of 23 Key Performance Indicators (KPIs) that can be exploited as a significant managerial tool for
enhanced decision making. In this research paper, we emphasize the perceptions of residents in postgraduate
medical Training Programs as they refer to their job satisfaction. We also intend to add additional aspects for
our Quality Assessment framework with an emphasis on KPIs related to job satisfaction.

Trainees’ satisfaction in residents Training Programs is a key factor for the measurement of
efficiency. In our approach, we integrate several value components of the trainees’ satisfaction and we
investigate the attitude of residents and fellows in the SCFHS’s medical Training Programs.

The seven components of trainees’ satisfaction under investigation in our research are summarized
below (see Table 3, below):

Q1: Satisfaction with Academic Activities in the Training Center. This is a critical aspect of our
study on residents’ satisfaction. We are interested in analyzing and interpreting the degree of
satisfaction of trainees related to the academic activities and learning strategies of their training
center. The ultimate objective of our integrated research involving the SCFHS is to develop
reflective strategies and actions towards improvement of the quality of Training Programs offered
by the SCFHS.

Q2: Satisfaction with the Residents and Colleagues in the Training Center. This component is
related to the collegiality and the professional social interaction of trainees with other parties
in their training centers. It is important to investigate how trainees perceive the quality of their
interaction with other residents and colleagues in the training center. We understand that several
psychological and behavioral factors determine this relationship, but we intend to study its
overall measure.

Q3: Satisfaction with the Administrative Components in the Training Center. We focus on the key
aspects of interactions of residents with their administration and the execution of administrative
tasks integrated in their training. We are interested in understanding the overall satisfaction and
how to interpret it to provide significant and meaningful recommendations.

Q4: Satisfaction with the Training Program. The overall perception and evaluation of the Training
Program by the trainees provides a holistic, subjective measure for the quality of education.
We are interested in monitoring this rate over time and this study serves as a benchmark for
future studies and initiatives related to the enhancement of the quality of Training Programs.
It is also associated with our effort to update, and to enhance a compact set of Key Performance
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Indicators (KPIs) associated to the Quality Initiative in SCFHS. A full set of these KPIs can be
found in our recent previous publication.

Q5: Satisfaction with the Specialty. The perception of residents and fellows towards their specialty
and their internal association of different levels of satisfaction is another factor under investigation
in our research study.

Q6: Satisfaction with the Training Center. The perception of trainees towards their training center is
also an important area for understanding possible barriers, difficulties, and quality evaluations for
residents. This quantifiable measure can also be used for strategic actions towards improvements.

Q7: Satisfaction with the SCFHS. Trainees in their daily interaction with the Training Program in the
training center also indirectly interact with the SCFHS as a supervising and accreditation body.
It is extremely important to reveal how this relationship is valued by the residents and also how
it informs reflective actions for the enhancement of the overall quality.

In Figure 2, below we summarize the core components of the job satisfaction as we approached
them with our methodological tool. Namely, seven core components of job satisfaction were set in the
center of our focus.

Figure 2. The research focus on job satisfaction.

Table 3. Core components of Job Satisfaction of Trainees in Residency Programs.

Q1 Satisfaction with Academic Activities in the Center

Q2 Satisfaction with the Residents and Colleagues in the Center

Q3 Satisfaction with the Administrative Components in the Center

Q4 Satisfaction with the Training Program

Q5 Satisfaction with the Speciality

Q6 Satisfaction with the Training Center

Q7 Satisfaction with the SCFHS

Our research has four critical key objectives:
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Research Question 1: Which are the core components of job satisfaction in residency medical Training
Programs as perceived by the trainees?

Research Question 2: Which are the current benchmarks of job satisfaction in the residency program
supervised by the Saudi Commission for the Health Specialties?

Research Question 3: Which are the key recommendations for the enhancement of residency Training
Programs for enhanced trainee satisfaction?

Research Question 4: How can we interpret the main perceptions of trainees’ job satisfaction in terms
of measurable, trusted, and reliable Key Performance Indicators for promoting
the quality of post graduate medical Training Programs?

The key aspects of our research approach are summarized as follows:
This is an analytical, prospective, cross-sectional study design that represents the trainees’ job

satisfaction towards Training Programs supervised by the SCFHS in 2018. A self-administered,
semi-structured questionnaire survey with both open and close ended questions was distributed to
trainees through an online link.

The validation process of the questionnaire included assessing its content validity, which was
performed by content experts, after its face validity was assessed by a medical educationist who found
that the survey fulfilled the objectives of the study and that the flow of questions followed a logical
sequence. To test the reliability of the questionnaire, a pilot study was conducted on 40 participants.

The survey questionnaires for residents were developed by the PGMT Quality Indicator Committee
(QIC) to produce an error-free measure of the quality of care, based on characteristics of best practice
such as validity, reliability, and transparency. The questionnaire comprised items and included
domains pertaining to the training center evaluation, research and simulation training, personal issues,
residency program evaluation, and recommendations.

In total, there were 13,688 residents working in different specialties throughout Saudi Arabia,
of which only 3442 (25.14%) agreed to participate in the online survey. The trainers were excluded from
the survey owing to time constraints. A total of 41 questions represented the indicators of the quality of
Training Programs, which were validated by experts and QIC panels for clarity and content relevance.

The questionnaire comprised six sections (see Figure 3):

• The first section comprised eight questions on demographic characteristics
• The second section comprised 14 questions on trainees’ educational activities
• The third section comprised three questions on satisfaction with the Training Program
• The fourth section comprised eight questions on perceptions and personal experience
• The fifth and sixth sections comprised three and five questions on research participation and

satisfaction with SCFHS, respectively.

The Key Performance Indicators Working Group is responsible for collecting and analyzing
data annually and ensuring that the indicators remain precise and appropriate. This goes against
Toussaint et al.’s suggestion of releasing quarterly reports [22]. After respondents’ data were collected
and entered into Microsoft Excel, they were rechecked to ensure there were no typos or blank/empty
data cells. The statistical program SPSS version 24 was used for online data analysis. A test was
considered significant if the p-value < 0.05.
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Figure 3. The structure of our research questionnaire.

In the next section, we provide a systematic overview of key findings organized into five distinct
areas of interest:

• In Section 4.1, we present the key demographics of our study
• In Section 4.2, we present the key findings related to the Overall Job Satisfaction of trainees in

residency programs
• In Section 4.3, we summarize the key aspects of core components of trainees’ satisfaction per their

discipline and gender
• In Section 4.4, we discuss the findings related to job satisfaction associated to the Training Center

of the residents
• In Section 4.5, we elaborate on the key perceptions of residents for their job satisfaction associated

to the Training Program they participated in
• Last but not least, in Section 4.6 we present some key aspects of the impact of burnout and sexual

harassment on trainees’ satisfaction.

In Section 5, we provide a thorough discussion of key findings and their implications. We also
discuss the limitations of our study, as well as key recommendations related to sustainable health.

4. Results

The trainees’ response rate to the online survey was 27% (3696/13,688) which is satisfactory and
represents a significant sample for our interpretations and key findings. This section is organized as
follows. First, we present the key demographics of our research. Then we emphasize the presentation
of the overall job satisfaction of residents per their discipline, residency type, and gender. After this
overall analysis, we emphasize key aspects affecting the perceptions of trainees towards the Training
Program and the training institution. Finally, we discuss the important factors affecting burnout and
other psychological aspects of trainees’ satisfaction.

4.1. Demographics of Our Survey

There were 1932 (52.3%) male respondents (see Figure 4, below), and the majority (91.9%) were
Saudi nationals.
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Figure 4. Demographics: Gender.

Concerning the discipline, as seen in Figure 5 below, the vast majority, almost 9 out of 10 respondents
belong to the Medicine discipline (90.9%) while the second largest representative discipline is Dentistry
with 5.9% (see Tables 4 and 5 below).

Table 4. Respondents per Discipline.

Discipline Count Percentage

Pharmacy 35 0.9%

Applied Health
Sciences 21 0.6%

Dentistry 217 5.9%

Medicine 3361 90.9%

Nursing 62 1.7%

3696 100.0%

Table 5. Respondents per Residency Type.

Type Count Percentage

F1 26 0.7%

F2 145 3.9%

F3 34 0.9%

R1 459 12.4%

R2 1270 34.4%

R3 860 23.3%

R4 709 19.2%

R5 182 4.9%

R6 11 0.3%

3696 100.0%
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Figure 5. Demographics: Disciplines of respondents.

Almost third of the residents (1270 or 34.4%) were working in the R2 level, while 860 (23.3%) were
working in the R3 level (see Figure 6 below).

Figure 6. Demographics: Type of residency of respondents.

More than one-third (40.4%) of the trainees were in the Central Region of Saudi Arabia and
approximately one-third (34.5%) were in the Western Region. The highest proportion of trainees
(39.6%) were working in Riyadh City and 20.1% were working in Jeddah.
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4.2. Analysis of Overall Job Satisfaction

One of the key objectives of our research was to develop a benchmark for the measurement of
the job satisfaction of trainees in residency programs in the Kingdom of the Saudi Arabia. From this
point of view, our work is novel and provides a snapshot for the measurement of trainees’ satisfaction
in this given period. This metric is significant and allows further developments related to its
constitutional factors.

In Figure 7 below, we provide the overall trainees’ satisfaction per discipline. The absolute rate for
Medicine is 58.6%, a number which allows for significant improvement and sets an initial benchmark
for the Training Programs of the SCFHS. From a decision-making point of view, an update of the
integrate strategy for the integration of quality in residency programs is required. We intend to discuss
this first significant finding of our research further in the Discussion and Implications of our research
study section. The overall satisfaction for Pharmacy, is quite like the one related to Medicine and it
equals 58.8% (see Table 6, below).

Table 6. Overall Trainees’ Satisfaction per discipline.

Discipline Overall Trainees’ Satisfaction

Pharmacy 58.8

Applied Health Sciences 69.6

Dentistry 56.6

Medicine 58.6

Nursing 61.7

Average 58.6

The highest satisfaction rate is for the Applied Health Science trainees, at almost 70%, while the
lowest is related to Dentistry at 56.6%. The first interpretation for this finding is that it can be used as
a benchmark for the ongoing and future monitoring of trainees’ satisfaction in the near future and
also that the especially for the Medicine specialty, there is significant space for improvement. In the
Discussion section, we provide our key recommendations.

Figure 7. Overall Trainees’ Satisfaction per discipline.
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Another interesting finding of our research is summarized in Figure 8 below, which is related to
the overall satisfaction per residency type. It seems that fellows in residency programs have 8% greater
satisfaction than junior and senior residents.

Figure 8. Overall Trainees’ Satisfaction per residency type.

4.3. Analysis Trainees’ Satisfaction Core Components

As discussed in the Research methodology section, one the key objectives of our survey is to
understand the perception of trainees in residency medical programs related to seven core aspects of
satisfaction including:

Q1: Academic Activities
Q2: Residents and Colleagues
Q3: Administrative Components
Q4: Training Program
Q5: Specialty
Q6: Training Center
Q7: SCFHS.

In Figures 9 and 10 below, we provide the key findings per Gender. The female participants
rate showed high satisfaction gained from their interaction and co-existence with other residents
and colleagues in the center (76.6%). They also appreciate the administrative components in the
center at a fairly high rate (64.5%) and they are satisfied with their specialty at a good rate (62.1%).
Their perceptions of their Training Center and the Training Program at the center are also rather fair
(53.3% and 56.8%, respectively). It seems that there is lots of room for improvement for their academic
activities in the center, as well as their interactions and integration with the SCFHS (41% and 47.8%)
((see Table 7, below).

Male participants in our survey have similar attitudes to the seven components with some minor
differentiations. They rate their overall satisfaction (+1.5%), their satisfaction related to administration
in the Training Center (+1.7%), and to academic activities in the center (+1.2%) a bit higher. They are
happier with their specialty (+4.3%) and also they value their relation with the SCFHS (+2.4%) more
highly. Similarly to females, males seem to need further developments and enhancement in their
academic activities in the center.

75



Sustainability 2020, 12, 10186

Table 7. Job Satisfaction overview by core components (Q1–Q7).

Q1:
Academic

Activities in
the Center

Q2: Residents
and

Colleagues in
the Center

Q3:
Administrative
Components
in the Center

Q4:
Training

Program in
the Center

Q5:
Specialty

Q6:
Training
Center

Q7:
SCFHS

Overall

Female 41.0 76.6 64.5 56.8 62.1 53.3 47.8 57.8

Male 42.2 76.0 66.2 59.1 66.4 51.7 50.2 59.3

Difference 1.2 −0.6 1.7 2.3 4.3 −1.6 2.4 1.5

The rather low degree of satisfaction of residents related to the academic activities in the training
institution must initiate a debate on a strategic plan for quality enhancement. Various ideas and
approaches can be integrated. Some ideas are related to:

• Access to trusted online academic content
• Teamwork and active learning strategies
• Extensive use of robotics, Artificial intelligence tools, virtual and augmented reality labs,

and simulation labs
• Extensive research enhancement initiatives for the support of residents in the research domain
• Applied research-based training and learning
• Technology enhanced learning interventions
• Integration of academic activities with the healthcare industry
• Enhancement of the relation of residents with academic supervisors
• Psychological support and relief of burnout rates. A more balanced work-life-study approach

In the discussion section, we elaborate further on this key finding of our research. We also comment
on our future research for a more sophisticated analysis of these core components of satisfaction.

In Figure 11 below, we add one more level of analysis concerning the core components of trainees’
satisfaction. We summarize the values for the seven core components of residents’ satisfaction
per different discipline. In the attached table, we also highlight some significant findings for
further discussion.

Figure 9. Analysis of Trainees’ Satisfaction per Gender (combined).
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Figure 10. Analysis of Trainees’ Satisfaction variations per Gender.

In the Pharmacy and Dentistry disciplines, there is a rather low satisfaction of residents towards
their Training Center. The absolute rates (38.6% and 43.2%, respectively) require further study and
investigation. Obviously, some aspects of the training centers do not satisfy residents.

As the key finding for most of our sample, the Medicine discipline residents are not satisfied with
their academic activities in the Training Center. Their rate of 41.6% is a bit higher from the relevant
rate for the Dentistry specialty, which is 38.9%. One of the key propositions of our study is that the
Academic activities should be reconsidered and we should also initiate this satisfaction component as
an absolute KPI for the quality of the Training Programs offered by the SCFHS.

Residents in Applied Health Sciences seem to be enthusiastic towards their Training Program in
the center, with an extremely high rate of 94.1%. They also seem the happiest in terms of their specialty
(94.1%) (see Table 8, below).

All the other findings follow the same trends and patterns of male and female participant averages.
It seems from all the different disciplines that there is a need for focused strategic actions targeted
towards:

• The multidimensional enhancement of the academic activities in the training center. For this
purpose, we intend to initiate a new survey of the required actions and the suggestions of
administrators and trainees.

• The cultivation of a trusted relationship between the residents and the SCFHS. It is necessary to
update communication channels and to increase the awareness of residents to provide added
value and increase its contribution to their careers.

• The enhancement of the Training Centers and a continuous improvement process and strategy
over time. It is a recommendation to use the benchmarks of this study as a managerial tool for
enhancing satisfaction rates over time for the next 5 years by 5–10% per year. This is a bold
requirement that needs further investigation, planning, and implementation.

• The development of an institution-wide initiative for the enhancement of the Training Centers in
all their aspects. In the next section of our survey, we provide numerous additional qualitative
features of the perceptions of the residents towards their Training Center. We do believe that one
of the bold findings of our research is related to the average perceptions of respondents towards
the Training Center and the academic activities. These two aspects jointly summarize the core
components for the residents’ experiences and behavior.
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Figure 11. Analysis of Trainees’ Satisfaction per Discipline (combined).

4.4. Special Analysis of Trainees’ Satisfaction Related to Training Center

Our research study is one of the first efforts worldwide to identify, measure, and interpret the
satisfaction of trainees in residency medical programs for the enhancement in their quality and their
impacts. It is linked to the Sustainability and Health debate because it promotes a scientific debate for
the constitutional value adding components in medical training. In the discussion section, we provide
thorough case for the connection and the implications of our research for the Sustainable Health domain.

In this section, we elaborate further in the perceptions of our respondents for their satisfaction
towards the Training Program and the Training Center. In Figure 12, we provide a high-level abstraction
for the satisfaction rate of residents for 120 different Training Centers without uncovering the identity
of each center. The picture provided in this figure is interesting. There are Training Centers that are
perceived highly by residents, which provide high satisfaction and happiness. From the other side,
residents also provide rather low satisfaction rates for numerous other Training Centers. The overall
rate of satisfaction of trainees for all the Training Centers is approximately 55%. This is another
interesting benchmark that our research study reveals.

It is necessary to study the findings of Figure 12 further. The SCFHS must have a continuous
improvement process to understand in depth the causal factors for the low evaluation of specific
training centers indicated by the respondents of our survey. We do understand that the current survey
provides a snapshot of a given moment, but the overall findings have validity and require interpretation
and revision of policies, as well as actions for enhanced decision making. In the next section, we try to
provide more data and facts indicating the perceptions and attitudes of trainees towards their Training
Center and program. We recommend a new run of a similar surveys in due time to understand how
some reflective actions and recommendations had an impact on overall quality and satisfaction levels.

In Figure 13, we also provide the top Training Centers in terms of residents’ satisfaction.
We understand the limitations of our study, which will also be discussed in Section 5 of this paper, but we
also consider that the ratings of such a large sample in our study provide trustworthy approximations
of quality and satisfaction.
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Figure 12. Overall Trainees’ Satisfaction per Training Center.

Figure 13. Perception of residents towards the quality of the Training Centers.

The concluding comment for the attitudes of residents related to the Training Centers is that
overall residents feel that more value can be delivered in the academic program, as well as in the
integration with the services and supervision of the SCFHS. In the next section, we provide additional
key data and facts related to the disposition of trainees with the Training Program. Last but not least,
we also provide some sensitive data related to burnout rates and sexual harassment figures.

4.5. Special Analysis of Trainees’ Satisfaction Related to the Training Program

The fourth value component and interpretive factor for the overall job satisfaction of trainees in our
methodological approach is related to the training program. The analysis of the key findings is presented
in this section. Overall, there is some appreciation from the residents for their Training Programs.
According to our collected data, 16.5% of trainees are satisfied with their current Training Programs,
while almost 50% request improvements or have neutral attitudes. This is a significant finding.
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We do believe that a thorough strategic initiative for the enhancement of Training Programs must be
undertaken by the SCFHS and the other bodies that are involved in these programs. Some additional
facts that are presented below provide directions for this enhancement.

Regarding the satisfaction rate of the trainees, 34.7% believe the programs are good, 16.5% believe
that they can be improved, and 2.7% think they are useless (see Figure 14 below). One fourth of
respondents also provided neutral perceptions, which highlights that currently there is a lot of space
for enhancements in the Training Programs for residents. From this short overview of the satisfaction
with Training Programs, it is highly recommended to use the current benchmarks the Useful as it is
and the Useful but needs improvement rates as initial points for improving the satisfaction rate over
the next two years by 20%.

Figure 14. Trainees’ satisfaction with the training programs.

In the same direction, we also tried to understand some key factors with a significant impact on
trainees’ perception towards the quality of the Training Programs.

With regard to the satisfaction rate of the trainees, 34.7%, 31%, 22%, 25.3%, 25.5%, and 25.3%
considered the program, academic half-day, bedside teaching, grand round, bedside round with a
senior, and bedside round with a consultant to be good, respectively (see Table 9, below).

Table 9. Training Program aspects that are valued by residents.

Key Aspect Rate %

Program 34.70%

Academic Half-day 31%

Bedside teaching 22%

Grand round 25.30%

Bedside round with a senior 25.50%

Bedside round with a
consultant 25.20%

It is important to emphasize that residents commented that academic half-day is a key aspect of
satisfaction, which implies that research and training beyond professional service are recognized as
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top priorities by trainees. This is a key finding that needs to be exploited further through strategic
consultation by enhancing the research and academic life and practice of residents. Trainees selected
attitude, interest in learning, and interest in helping others as top priorities while rating features of
other residents working in the program.

More than half (58%) were very likely to recommend the program in which they work to others,
while 12.2% were unlikely to do so (see Figures 15 and 16 below). This seems to be a strong core
component of trainees’ satisfaction. In future research, we plan to study the value components for his
likelihood behavior for recommendation using a Structural Equation Modeling research tool. In the
Section 5, we also provide our constructive interpretation of the key findings of our research towards a
progressive model for Trainees’ Satisfaction in Medical Education.

Figure 15. Training program aspects that are valued by residents.

Figure 16. Trainees’ responses to whether they would recommend their training program to others.

These absolute numbers can also be used for future benchmarking research. They can serve as
managerial tools for enhancement and also for monitoring and control of the value proposition of the
medical Training Programs supervised by the SCFHS.

In response to the question on whether they would choose another center for residency training
after joining the residency program, nearly one third of the trainees (30.5%) agreed they would (see
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Figure 17 below). This is potentially another factor that links the satisfaction rate of trainees to their
perceptions towards their Training Center. It seems that one third of respondents do not build a strong
bond with their selected Training Center. This finding requires further investigation. We must reveal
the factors behind this attitude held by residents. The absolute rate of almost one third is rather high
and means that several residents are not satisfied with their current Training Center.

Figure 17. Trainees’ responses to whether they would choose another center for their residency training
after having joined their program.

More males than females consider it “very likely” that they will recommend their program to
other trainees, while more females consider it “unlikely” that they will do so (see Figures 18–20 below).

Figure 18. Gender differences regarding the likelihood of respondents recommending their Training
Program to other trainees.
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Figure 19. Gender differences in responses to the question: In retrospect (after you have joined the
program), would you choose another center for your residency training?

Figure 20. Gender differences in responses to the question: How “proud” or “bad” do you feel about
being a trainee in your (current Training Center)?

Female residents seem to be more likely to switch Training Centers than males. In Figure 19 below,
there is a graphical representation of this finding.

Overall, residents feel proud to have been members of their current Training Center. There were
no huge gender-based differences found. It is also important in our future research to understand
the reasons why about 10% of residents are unhappy in their current Training Centers. It is a key
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priority of our future research to identify unhappy residents and to provide flexible mechanisms for
their support and psychological enhancement (see Figure 20 below).

In this section, we provided some initial assessments of the attitudes of residents relating to their
Training Program. It seemed that there is a rather fair satisfaction level of residents towards their
Training Programs, and a lot of space for improvements. We also suggest that we should use the
various rates of the relevant questions as benchmarks for future analysis, monitoring, and control.
They can also serve as strategic objectives from improvements. We do believe it is feasible to set the
increase of relevant satisfaction components for the Training Programs by 5–10% for the next two years
as an objective through reflective strategic actions carried out by the SCFHS.

In the next section, we focus on one more key objective of our research study, which is to investigate
the degree of burnout of residents as expressed by themselves in our survey. We intend to interpret the
key facts of this situation and to make significant recommendations in the Discussion section.

4.6. Special Analysis of Trainees’ Satisfaction Related to Burnout

Burnout is always referred to the literature as a key component of residents’ dissatisfaction in
their medical Training Programs. It is a factor with diverse direct and indirect psychological effects,
and also linked with depression and anxiety. In this section, we provide our key findings related to
various aspects of burnout (see Table 10, below).

Table 10. Overview of burnout rates.

Burnout Rate

Always 28.2%

Sometimes 38.5%

Rarely 15.6%

It depends 13.7%

Never 4.0%

In response to the question “How frequently do you feel “burned out” and unable to cope
anymore?”, 28.2% of trainees believe they “always” feel this way, 38.5% “sometimes” have this
feeling, 15.6% feel it rarely, 13.7% said it depends, while approximately 4% “never” feel burned out
(see Figure 21 below). This is a major finding of our research that poses critical questions for managerial
decisions and key responsive actions. The too high rate of burnout seems to be one of the negative
catalysts for the snapshot of the trainees’ satisfaction in residents’ Training Programs. Almost two
third of residents feel that they experience a significant rate of burnout in their lives that has a key
impact on their professional conduct and their lives. We intend in the near future to run a survey based
on structural equation modeling in order to understand the cause and effect relations of burnout and
also to measure the impact of the high level of burnout to different aspects of residents’ personal and
professional lives. We also present some key recommendations in the Discussion section.

Concerning the burnout rate of residents, there is not a gender-based uniform pattern. In Figure 22,
there is a detailed overview of gender differences related to burnout. Once again, the high rate of
burnout for males and females alike is a major finding of our survey and needs further study. It seems
to be one of the core components of trainees’ dissatisfaction. The SCFHS must focus on this finding
and initiate actions and plans to provide residents with psychological relief and increase their courage
and physical capabilities.
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Figure 21. Responses to the question: How frequently do you feel “burned out” and unable to
cope anymore?

Figure 22. Gender differences in responses to the question: How frequently do you feel that you are
“burned out” and “cannot cope anymore” due to work stress?

In Figure 23, we also summarize a very delicate factor of trainees’ satisfaction related to sexual
harassment. The percentage is low related to international benchmarks but it seems that females
experience verbal sexual harassment twice as frequently as males. This is also another significant key
direction for future research.
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Figure 23. Gender differences in experience of verbal sexual harassment.

In the next section, we provide our key interpretations of the findings and we also contribute
theoretically with a progressive model for Trainees’ Satisfaction. We must provide the following
significant statements for the end of this Analysis of findings section:

• Some of the collected data and their relevant analysis are only for internal use in the SCFHS. In this
research paper, we focus on data and findings that can be shared publicly to promote knowledge
in the domain of Sustainable Health

• Our intention in this research is to build a systematic, trusted set of benchmarks for the study
of residents’ satisfaction in their medical Training Programs. In future research, we intend to
further study the cause and effect relationships for the key findings of this research. This seems
to be a limitation factor for the current study but our current contribution remains unique, bold,
and significant. Our study is one of the first to analyze resident population issues related to
satisfaction at such a large scale.

5. Discussion, and Interpretation of the Key Findings of Our Research

In this section, we try to synthesize the key findings of our research. We also try to provide some
key implications of our research.

5.1. Key Findings and Interpretations

In this section, we will provide an overview of the key findings of our research together with
some key interpretations and propositions. This section is organized as follows. First, we present the
main findings of our research. Then we discuss them, and we interpret them towards reflective actions
and propositions for the SCFHS.

Analysis of Overall Job satisfaction: This is a major finding of our research. We propose to set
the average benchmark of Trainees Satisfaction to 58% as a working managerial benchmark for
enhancement initiatives. We also recommend that this benchmark must be monitored with a targeted
increase by 5% to 10% per year for the next three years. Actions and guidelines towards this quality
enhancement are proposed in the next section. The key aspects of overall job satisfaction are presented
below:
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• The absolute overall job satisfaction for Residents related to Medicine is 58.6%, a number which
definitely allows for significant improvement and sets an initial benchmark

• The overall satisfaction for Pharmacy is similar to the one related to Medicine and equals 58.8%
• The highest rate is for the Applied Health Science trainees at almost 70%, while
• The lowest rate is related to Dentistry at 56.6%.

Analysis of Core Components (Q1–Q7) of Job satisfaction: This is a major finding of our research.
We propose to set any of the core components Q1 to Q7 as working managerial benchmarks. In the
table below, we emphasize that there is a strategic need for an integrated initiative to increase the rate
of job satisfaction of trainees related to their academic program and the relationship with the SCFHS
with a target of 15% increase per year in the next three years. A set of actions are provided in the next
section. We will also proceed to conduct further research on this major finding of our current research.
Currently we are designing and implementing a new survey based on structural equation modeling
aiming to investigate the key hermeneutic factors for all these core parameters of Job Satisfaction.
We provide some of the key aspects for the core components of job satisfaction below:

• Fellows in residency programs have an almost 8% higher satisfaction compared to junior and
senior residents.

• Female participants highly rate their satisfaction gained from their interactions and co-existence
with other residents and colleagues in their center (76.6%).

• They also appreciate the administrative components in their center at a fair rate (64.5%) and they
are satisfied with their specialty at a good rate (62.1%).

• Their perceptions towards their Training Center and their training program at the center are also
rather fair (53.3% and 56.8%, respectively).

• It seems that there are many margins for improvement of their perceptions towards their academic
activities in the center, as well as their interaction and integration with the SCFHS (41% and 47.8%,
respectively).

• Male participants in our survey have similar attitudes to the seven components with some minor
differences. Compared to women, they rate their overall satisfaction (+1.5%), their satisfaction
related to administration in their Training Center (+1.7%), and their satisfaction towards academic
activities in the center (+1.2%) slightly more highly.

• Males are happier with their specialty (+4.3%) and also they value their relationship with the
SCFHS more highly (+2.4%).

• Similarly to females, males seem to need further developments and enhancement in their academic
activities in the center.

• The rather low degree of satisfaction of residents related to the academic activities in the training
institution must initiate a debate on a strategic plan for quality enhancement.

Some additional comments that also highlight key aspects of the interaction and integration of the
trainees with the training center are summarized below:

• The trainees’ satisfaction level was highest towards their program director (69.7%), followed by
their satisfaction with the chief resident (69%);

• They were least satisfied with their department head (56.8%).
• More than half (51.4%) of the trainees were very likely to recommend the program in which they

worked to others.
• Throughout the training, 96.1% of the trainees experienced burnout and only 3.9% reported that

they did not feel it.
• Over half of the respondents were proud of their current Training Center, while one-tenth (11.7%)

stated that they would choose another specialty if given a chance.
• The most common abusive behavior reported in our study sample was verbal abuse (35.8%).
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• In total, 33.1% of the respondents participated in research, with 40.9% were mainly involved in
collecting data and 36.3% were involved in proposal preparation.

These are another major findings of our research. We propose that the burnout rate must also be a
benchmark for the SCFHS quality assurance initiative and the residency programs. The current high
rate is unacceptable, and we propose systematic actions for the decrease of the absolute value by 15%
per year for the next three years. We introduce also introduce one more benchmark related to research
involvement, which is currently at 35%, with a recommendation for it to be enhanced by 15% per year
in the next five years (see Table 11, below).

Table 11. Key Benchmarks for the Job Satisfaction of residents.

Key Benchmarks Introduced in Our Study Current Rate Goal Set for the Next 3 Years

Overall Job satisfaction of trainees 58% +5–10% per year

Q1: Academic Activities in the Center 41.5% +15% per year

Q2: Residents and Colleagues in the Center 76% +5–10% per year

Q3: Administrative Components in the Center 65% +5–10% per year

Q4: Training Program in the Center 58% +5–10% per year

Q5: Specialty 64% +5–10% per year

Q6: Training Center 52% +15% per year

Q7: SCFHS 49% +15% per year

Burnout Rate 90% −15% per year

Verbal Abuse 35% −10% per year

Research Involvement 33% +15% per year

Note: Colored numbers refer to significant findings (for improvement or interpretation).

Our key findings can be compared with similar studies. We need though to communicate in a
bold way that our research is likely the first covering such a (see Table 12, below) large population for
the KSA and one of the very few with such a representative sample in residency programs. Our key
findings can be associated with similar studies, even in different populations. For example, the job
satisfaction rate observed in our sample can be compared with the research work of Alsubaiea and
Isouard [7], in which they concluded that the job satisfaction rate that they found was fair. Also, our key
findings can be associated with works like Chen et al. [8] showing that job satisfaction is associated
with numerous factors including working conditions, financial rewards, and the doctor’s relationships
with patients. The key contribution of our work is that the job satisfaction revealed two problematic
contexts: the academic program and the Training Center, as well as the need for collaboration with the
supervising organization for the residency programs. This is a finding that needs further investigation,
and we intend to proceed to a new research study soon.

Our research study also dealt with variables found in the research studies of Bawakid et al. [9]
indirectly, since our key findings also support the need to focus on the continuous support and
improvement of the working environment. We also noted that burnout is a key obstacle preventing
high job satisfaction and efficiency. We also believe that participation in research and research
involvement can also be compared with the key findings in the work of Soto–Rubio et al. [12],
which emphasized that high emotional intelligence has a positive favorable effect on job satisfaction.

Our finding also that residents are really interested in the Academic program and the Training
Center can be also compared with key findings in the research of Aoyagi et al. [13]. Our work also
highlighted significant components for dissatisfaction of residents that overlaps somewhat with a
study conducted by Liu et al. [14]. Our research also confirmed the key findings of [15], in which a
list of factors for job satisfaction includes satisfaction towards a supervisor and satisfaction towards
the administration.
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Some additional elaboration on our key findings can be provided: The prevalence of burnout in
medical residencies, according to the international literature, ranges from 27% to 75%, depending on
the specialty [23]. However, our results revealed that 96.1% of the trainees had experienced burnout
and only 3.9% reported that they did not feel it throughout the course of training. Contrary to our
results, a study among 59 Dutch psychiatry residents four teaching hospitals found that only 7% of their
respondents met the criteria for burnout, which is very low [24]. Additionally, in Brazil, the prevalence
of burnout was 27.9% among medical residents, which is also low [25].

In 2012, a survey was conducted to determine the extent of burnout in the United States, and 68.2% of
medical students were found to have high and intermediate levels of burnout [26]. In a study in Canada,
79.2% of dermatologists were found to have a moderate-to-high burnout rate [27]. Another study conducted
at the Massachusetts General Hospital, United States, revealed that burnout was prevalent in 28% of
medicine and psychiatry residents [28]. Additionally, a survey conducted in the United States found that
69% of residents working in 20 different programs in 2014 experienced burnout [29].

According to a narrative review conducted by Dyrbye et al., which included articles published
between 1990 and 2015, 45–56% of residents experienced burnout [30]. Moreover, Jagsi et al. performed
a meta-analysis of 35 studies in 2014, which revealed that there is a mean prevalence of 33.1% of
students and residents who reported experiencing sexual harassment [31]. Eight out of ten other studies
reported that between 45% and 93% of residents had experienced some form of inappropriate behavior
during their residency training on at least one occasion [32]. The most common abusive behavior
reported in our study sample was verbal abuse, followed by physical, sexual (verbal), and sexual
(physical) abuse (4.5%, 4.4%, and 1.8%, respectively). Fnais et al. performed a meta-analysis of
51 studies across multiple disciplines and countries in 2014 and revealed that 59.4% of trainees have
experienced bullying, with verbal harassment being the most common form of abuse (63%) [32].

In Figure 24 below, we synthesize the various findings of our research and we present an initial
framework for the Trainees satisfaction as a basis for advanced decision making.

Figure 24. An integrative model for understanding Trainee satisfaction with Residency Training Programs.

We provide a 5-pillar model abstraction for the interconnected variables of Trainee satisfaction in
residence programs. This can be used as the basis for more sophisticated enhancement of the quality of
training and decision making. It can be also used as the basis for specifying key performance indicators
focused on trainee satisfaction.
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Table 12. Respondents per Survey.

Reference Authorship Details of the Survey

[7] Alsubaie et al. Involved 2362 nurses in Saudi Arabia
Includes 4 studies.

[8] Chen et al. Study was conducted of 39 doctors from five township hospitals in Guangxi
Zhuang, China

[9] Bawakid et al.
Study of 237 FPs working in primary healthcare centers under the Saudi

Ministry of Health that was conducted in two regions (Jeddah and Eastern
region).

[10] Zhang SX et al. A sample of 304 healthcare staff (doctors, nurses, radiologists, technicians, etc.)
in China.

[11] Leskovic et al. Conducted in spring 2013 (n = 556) and spring 2020 at the peak of the
pandemic in Eastern Europe (n = 781) in Slovenia.

[12] Soto–Rubio et al. Involved 125 nurses in Spain.

[13] Aoyagi et al.

Narrative synthesis which showed study estimates that ranged from 23.1% to
95.8% rates of high willingness to work, depending on context. Meta-analyses

of specific factors showed that for male HCWs, physicians, and nurses,
full-time employment, perceived personal safety, awareness of pandemic risk

and clinical knowledge of influenza pandemics, role-specific knowledge,
pandemic response training, and confidence in personal skills were statistically

significantly associated with increased willingness to work

[14] Liu et al. Questionnaires were administered to 897 doctors from Eleven tertiary public
hospitals in Shanghai, China.

[15] Platis et al. A questionnaire was distributed to 246 nurses in Greece.

[16] Chao et al. Involved 344 licensed professionals in 1 rural regional hospital in Taiwan.

[17] Maissiat et al. This study was conducted with 242 employees of a municipality of Rio Grande
do Sul, Brazil.

[18] Pandey et al. This study involved 177 accredited social health activists in India.

[19] Labrague et al. This study involved 261 frontline nurses in the Philippines.

Each of these pillars is related positively or negatively with significant components of satisfaction.

• • • Trainees’ Satisfaction perceptions: In the first pillar, the Training Program itself together with
modes of academic development and supervision are valued as positive factors for residents’
perceptions. The following areas have been highlighted as critical for the trainees’ perceptions
towards the program and supervision.

→ The program
→ Academic half-day
→ Bedside teaching
→ Grand round
→ Bedside round with a senior
→ Bedside round with a consultant.

• • • Co-residents factor: another critical component for trainees’ satisfaction is related to co-resident
features, with very positive contribution to satisfaction from the following dimensions:

→ Attitude
→ Interest in learning
→ Interest in helping others
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• • • Satisfaction related to supervision: the third significant component of trainees’ satisfaction is
related to the professional relationship and appreciation of supervision.

→ The program director (69.7%),
→ The chief resident (69%);
→ The department head (56.8%).

• • • Human Factors: The human factors integrate different aspects of human personality and
behavior. The key component of dissatisfaction is the burnout rate and also verbal abuse and
willingness to choose another specialty if given a chance. Positive enablers are the feelings of
being proud to be part of a Training Center and the likelihood to recommend their center based
on their experience and satisfaction.

→ (-) Burnout Rate (96.1%)
→ (+) Program recommendation by Trainees (More than half (51.4%))
→ (+) Proud of their current Training Center (50%+)
→ (-) Would choose another specialty if given a chance—(11.7%)
→ (-) Abusive behavior—verbal abuse (35.8%).

• • • Research Involvement: The last but not least important component of satisfaction is related to
the quality and the significance of undertaken research during resident training.

→ (+) Research Participation (33.1% of the respondents participated in research)

5.2. Strategic Propositions and Managerial Implications

As depicted in the previous section, continuous improvement on residency programs and
related job satisfaction can be orchestrated through reflective actions and initiation of a strategic
plan. The benchmarks that presented can be used as a managerial tool for enhanced job satisfaction.
Furthermore, here are some additional strategic propositions:

• The multidimensional enhancement of the academic activities in Training Centers is required.
For this purpose, we intend to initiate a new survey for the required actions and the suggestions
of administrators and trainees. A task force can deal in a professional way with the enhancement
of the academic and research activities of residents in the academic programs.

• The cultivation of a trusted relationship between the residents and the SCFHS also needs to be
promoted. It is necessary to update communication channels and to increase the awareness of
residents for the added value and its contribution to their careers. The SCFHS must provide
continuous communication channels and reinforcement services to residents.

• The enhancement of the Training Centers and a continuous improvement process and strategy
over time are needed. It is a recommendation to use the benchmarks of this study as managerial
tool for enhancing satisfaction rates over time for the next 5 years by 5–10% per year. This is a
bold requirement that needs further investigation, planning, and implementation.

• It seems from all the different disciplines that there is a need for focused strategic actions targeted
towards:

� The multidimensional enhancement of the academic activities in a Training Center. For this
purpose, we intend to initiate a new survey focusing on the required actions and the
suggestions of administrators and trainees.

� The cultivation of a trusted relationship between the residents and the SCFHS. It is necessary
to update communication channels and to increase the awareness of residents to increase
the added value and its contribution to their careers.

� The enhancement of the Training Centers and a continuous improvement process and
strategy over time. It is a recommendation to use the benchmarks of this study as managerial
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tool for enhancing satisfaction rates over time for the next 5 years by 5–10% per year. This is
a bold requirement that needs further investigation, planning, and implementation.

� The development of an institution wide initiative for the enhancement of the Training
Centers in all of their aspects. In the next section of our survey, we provide numerous
additional qualitative features of the perceptions of the residents towards their Training
Center. We do believe that one of the main findings of our research is related to the
average perceptions of respondents towards their Training Center and their academic
activities. These two aspects jointly summarize most of the core components for the
residents’ experiences and behavior.

• From this short overview of satisfaction with the Training Program, it is highly recommended
to use the current benchmarks of the Useful as it is, and the Useful but needs improvement rate
responses as an initial point for improving the satisfaction rate over the next two years by 20%.

• It is necessary to enhance the research and academic life and practices of residents.
• The too high rate of burnout seems to be one of the negative catalysts for this snapshot of

the trainees’ satisfaction in residents’ Training Programs. Almost two third of residents feel a
significant rate of burnout in their lives, with a key impact on their professional conduct and their
lives. We intend in the near future to run a survey based on structural equation modeling in order
to understand the cause and effect relations of burnout and also to measure the impact of the high
level of burnout on different aspects of residents’ personal and professional lives. We also present
some key recommendations in the Discussion section.

• It seems that one third of respondents do not build a strong bond with their selected Training
Center. This finding requires further investigation. We must reveal the interpretive factors for this
attitude amongst residents. The absolute rate at almost one third is rather high and means that
several residents are not satisfied with their current Training Center.

• It is also important in our future research to understand the reasons for making about 10% of
residents unhappy in their current Training Centers. It is a key priority of our future research to
identify unhappy residents and to provide flexible mechanisms for their support and psychological
enhancement (see Figure 19 above).

In the next section, we conclude our research with key statements and also provide the key
directions for future research.

6. Conclusions, Limitations, and Future Research

Our research study is a systematic effort to understand residents’ attitudes related to job satisfaction.
In such a complicated research environment, we tried at a first stage to obtain a comprehensive picture
of the phenomenon.

Our research study is one of the first in KSA as well as worldwide, with a special emphasis
on a thorough understanding of issues affecting the job satisfaction of residents at a major scale.
In comparison to other studies, we have obtained a significant achievement by obtaining almost
4000 questionnaire results from a major portion of the whole population of residents in the KSA. A key
limitation of our research is that all findings and key interpretations refer to the current snapshot of the
professional and academic conduct of trainees. Thus, the generalization of findings must be made
while taking into consideration that we only studied residents from the Kingdom of the Saudi Arabia.

One more limitation of this survey is that we intended to develop a thorough trusted initial
benchmark for various components of trainees’ satisfaction. We do believe that the outcome of
our intellectual effort and research methodology enabled summarizing a clear overview of trainees’
satisfaction benchmarks at present. We have to admit though that especially in this study, we did not
provide the same effort towards analyzing the cause and effect relations of the trainee satisfaction
phenomenon. We plan to shortly run a new survey based on structural equation modeling to further
inform our key findings. The ultimate objective is also to update our recently published set of Key
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Performance Indicators (KPIs) for the Quality of Residents Training with an additional set of KPIs
related to residents’ satisfaction.

One additional limitation of our study is the disclosure of significant information. Some of the
aspects and findings of our survey must be used only for internal use of the Saudi Commission of the
Health Specialties, since they refer to indirect evaluation and assessment of various training centers
supervised by the SCFHS. Finally, we have also to communicate that this research study refers to a
certain period, and thus all the findings and conclusions must be interpreted within the given time.
Any effort to extend the validity of the findings for the future must be made with special care and
conditions. We do believe though that all the key findings have direct implications on the launching of
revised policies for the enhancement of the Training Programs and trainee satisfaction.

We also contributed significantly by summarizing key hermeneutic factors for the job satisfaction of
trainees and we also introduced some key benchmarks for the measurement of its rate. Our work contributes
to the literature of job satisfaction in medical training by introducing new measurable benchmarks.

It also serves as a key methodological approach for the introduction of reflective actions in
different areas of residency including the academic activities, the Training Program, the Training Center,
the collegiality, the psychological load of residents, and their interactions with the administration and
the residency supervising bodies.

It is also a bold contribution to Sustainable Health literature, since it promotes a vision for
enhanced skills and competencies of health specialists with a balance of life and work. It is also linked
to the discussion and the debate on Sustainable Development Goals as introduced by the United
Nations. The Sustainable Development Goal #3—Establish Good Health and Well-Being—must also
extend to health specialists. The promotion of good mental health and wellbeing of health experts
must be a priority of modern societies. Within this context, our work is also directly related to the
Sustainable Development Goal #4—Provide Quality Education. Our main interest in this study is to
understand the conditions and requirements that make residents happy and efficient in their training
and professional conduct. Last but not least, our work also contributed to the Sustainable Health
Vision through the SDG #8 Create Decent Work and Economic Growth. It is a key responsibility of the
SCFHS to promote the professional capacity of residents so that the Future Saudi Society will enjoy
having high-skilled health experts with a strong sense of social responsibility and high efficiency.

In the near future, we intend to further extend our theoretical model in the following directions:
(i) Delivery of a research study based on Structural Equation Modeling to understand the contribution of
each of the factors to the Quality of Residents’ Training and the effectiveness of knowledge creation [50];
(ii) the design and implementation of an innovative Artificial Intelligence enabled ecosystem for
personalized training based on key assumptions of our model [51]; (iii) focused research on the key
determinants and hermeneutic variables of Human Factors affecting residents’ education; [iv] the
integration of smart cities research and smart healthcare strategies [52,53] under the vision of the
Kingdom 2030 Digital Transformation of Healthcare.
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Abstract: The COVID-19 pandemic caught societies worldwide unprepared in 2020. In Austria, after
a lockdown was decreed on 16 March 2020, educational institutions had to switch to a patched-up
distance learning approach, which has been largely maintained to date. This article delivers empir-
ical insights from an interdisciplinary mixed-methods research study that investigated university
students’ perceptions of and experiences with distance learning as well as their educational (home)
spaces during the pandemic in Innsbruck, Austria. It combines results from a quantitative survey
conducted with 2742 students in early 2021 with a qualitative multi-method and longitudinal research
study that accompanied 98 students throughout four data-collection phases in 2020. Results show a
significant improvement since spring 2020 with both teachers and learners adjusting to the distance
learning formats and the use of digital tools, yet students urgently desired a return to face-to-face
teaching and university life, particularly for its social benefits. Strikingly, more than half of the
participants wanted to maintain the option of overall distance education after the pandemic. Based
on the perspectives of students, it is appropriate to demand significant changes in post-pandemic
education adapted to the era of the post-digital, for which this article gives short-term as well as
medium-term recommendations.

Keywords: COVID-19; young adults; hybrid learning; remote teaching; educational spaces; tertiary
education; higher education; Austria; mixed methods; post-digital

1. Introduction

Worldwide, 90% of all pupils and students (1.5 billion) were allegedly affected by
the closure of educational institutions effected as a response to stall the spread of the
COVID-19 pandemic in 2020 [1]. Austria, too, was affected by wide-reaching restrictions
imposed early-on on educational institutions, including the province of Tyrol, home of the
ski resort of Ischgl, which later rose to fame as a pan-European COVID-19 hotspot. Between
mid-March 2020 and March 2021, overall three nationwide so-called “strict lockdowns” (1st
lockdown from 16 March till April 2020, 2nd lockdown from 17 November till 6 December
2020, 3rd lockdown from 26 December till 7 February) were enacted, which encompassed
stay-at-home orders, social distancing measures, and the extensive closure of non-essential
businesses, in order to contain the spread of SARS-CoV-2. Higher education in Austria
switched to distance learning starting with the first lockdown in March 2020. Since then,
the tertiary educational institutions have not returned to in-person forms of teaching.
Besides for slight relaxations during summer 2020 when infection numbers had dropped
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significantly, distance learning was maintained until the time of writing this article in
June 2021.

In this article, we present results from a comprehensive interdisciplinary mixed-
methods research study, which investigates the complexity of perceptions, evaluations,
practices, experiences, and spatial contexts of distance learning for students in the Tyrolean
capital of Innsbruck in Austria throughout the first year of the COVID-19 pandemic. The
article focuses on empirical answers to the following research questions: how did students
perceive and evaluate distance learning to date? Which spatial—i.e., social, material and
digital—contexts have influenced distance learning? What are the lessons learned for the
short-term design of distance education during the pandemic and a mid-term provision
of post-pandemic education adapted to the era of the post-digital [2]? The data collected
with students on distance learning during the COVID-19 pandemic that we use to answer
these questions were collected as part of a mixed-methods research project collaboratively
conducted by the Institutes of Geography and Psychology at the University of Innsbruck
in Tyrol. The study applied a sequential design in which the qualitative results from a
longitudinal qualitative multi-method study that included 98 university students were
used to design a follow-up quantitative survey with 2742 students from the University
of Innsbruck.

After introducing existing research and our methodology, we present the background
to the understanding of the empirical results regarding the types of courses visited and the
digital media used for distance learning during the pandemic. Next, we show the results
of the study regarding students’ perceptions, evaluation of distance learning, the socio-
material home spaces in which they pursued distance learning, their social media use, and
the effects of these variables on distance learning. Eventually, we discuss recommendations
for pandemic education and for distance education beyond the pandemic that is more
socially sustainable and responsive to the realities of the post-digital.

2. Effects of the COVID-19 Pandemic on the Spatiality of University Students’
Education and Learning

The worldwide closure of educational institutions due to the COVID-19 pandemic
sparked interest among many researchers in how the forced conversion to distance ed-
ucation and learning affected teachers and learners. Indeed, numerous national and
international studies were conducted in 2020 that examined various aspects of the transi-
tion to and implementation of distance education and learning. Many of the studies explore
either academic work and life [3–5] or students’ mental health [6–11], or a combination of
the two topics [12,13].

Comparative studies on the psychological effects of the pandemic suggest that young
people, and particularly young adults, are especially vulnerable to the mental health effects
of the pandemic [14,15]. This vulnerability partly stems from their developmental phase.
Young adults in their qualification periods are in a formative transition phase of their
lives, which is marked by insecurities and changes [16,17], even more so with a pandemic
around [18]. The additional challenges during the COVID-19 crisis can therefore easily
overwhelm them. As their studies, and therefore also the universities, play a central role in
students’ lives, changes in how the education system works affect all other aspects of their
everyday experiences. Social contacts among students decrease [19], and some move back
in with their parents [20] or find themselves separated from families and friends while
studying abroad due to closed borders [21]. In addition, they are under pressure to keep up
their performance while having difficulties finding motivation and concentrating during
the time of crisis [22]. As the young adults’ lives profoundly change and their mental
health is severely affected, various studies suggest that the mid-term consequences will
likely be felt for some years after a withdrawal of pandemic-related measures [23–26].

Furthermore, current research sheds light on the dimension of sustainability in the
context of the pandemic. Studies on sustainability education [27,28] as well as on sustain-
able online learning and teaching [29–31] have highlighted challenges and possibilities for
sustainable development in the context of the pandemic. Especially social distancing and
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temporary lockdowns are reported to have a significant impact on the everyday life and
education of millions of students. Sustainable online learning, which includes access to
and the possibility of actively participating in online education during the pandemic, is
considered to be a decisive factor for successful teaching and learning and, furthermore,
a key factor for maintaining and increasing social sustainability. Social sustainability is
therefore at risk if students have limited access, or even no access at all, to online education.

Lastly, economic impacts play a significant role, and they directly affect tertiary educa-
tion institutions. In February 2021, 436,982 people were registered as unemployed with
the Austrian public employment agency AMS [32] (p. 1), and a further 71,941 participated
in training courses [32] (p. 3), out of a total Austrian population of almost 9 million [33].
The cohort of those aged 15–24 years was already more affected by unemployment before
the crisis and remains one of the most affected groups with a lack of prospects on the job
market. As a result, student enrolment, including in the tertiary education institutions
of Tyrol, is increasing. Meanwhile, students already enrolled feel that their performance
has been dropping due to the mental-health impacts of the crisis [22]. Universities are
challenged to accommodate these different groups and interests and at the same time need
to care for students’ mental health to avoid negative long-term effects—all while building
up and maintaining a teaching system almost completely based on distance learning.

In studies on students’ experiences of the COVID-19 pandemic, the spatiality of
education and learning, however, is hardly considered. This should come as a surprise
as the COVID-19 crisis has a very palpable spatial dimension. Distance learning per se
implies spatiality, both through the relocation of aspects of learning and teaching to the
students’ home spaces and their entanglements with digital learning spaces, and through
the fact that students no longer experience circulation between their home spaces and
the university as a space of education due to this outsourcing. Gobbi and Rovea [34]
argue, in this context, that spatial changes due to distance learning go hand in hand with a
reduction of the university as a joint (inter)actional and socio-material space to scattered
digital spaces on one or more devices. These devices are embedded in the everyday living
environments, the home spaces, of the students [35], which is why students experience a
new kind of homemaking. Furthermore, while the home space, with various functionalities
already intersecting in it, becomes the (new) individual educational and learning space, this
does not mean that students find themselves alone in this new assemblage. Rather, they
are embedded in altered relational networks [36], in which people, objects, and routines
remain closely connected [35] and sociality, including the collective of the university,
is maintained by digital means [37]. Following Bork-Hüffer et al. [38], one can speak
of cON/FFlating educational and learning spaces that are simultaneously shaped by
entangled socio-material and techno-social relations and spaces. They remain socially
shaped by multiple perceptions, meanings, values, and ideologies of students, teachers [36],
and peer-groups. In line with this, the entangled material, social, and technological
dimensions of educational and learning spaces must be taken account of in the analysis of
distance learning and its impact on students.

The importance of space to education and learning was already emphasized as part
of the spatial turn in the geographies of education [39]. Without a doubt, during the
pandemic, new and altered formal and informal educational and learning spaces are
emerging in which learners in turn have learning experiences that are particularly central
to the social and cultural geographies of education. Given the importance of the affective-
emotional experience of space, i.e., of (mediated) sense of place [40–42], it can be argued
that parallel to the (new) educational and learning spaces, new manifestations of a sense
of educational and learning place also emerge. Subsequently, these new spatially shaped
learning experiences condition a constant reproduction and interpretation of students’
identities through socio-spatial-technological practices [36], which is also inscribed in the
formation of a sense of educational and learning place [43,44]. Student identity, or a student
identity specific to each individual, should also be interpreted in the context of the living
situation, the home space, because it can influence students’ experiences as such both
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positively and negatively and has an impact on identity formation within social activities,
learning environments, friendship networks, and other socio-cultural factors [45].

3. Methods

The data that are the basis of the analysis presented in this article were collected
as part of a sequential mixed-methods research design, in which the insights from a
qualitative multi-method project (study part 1) were used to design a quantitative survey
instrument (study part 2). While the data collection was sequential, an integrated data
analysis followed in which both forms of data were merged.

Part 1, the qualitative part of the study, built upon an analysis of data collected as
part of the ongoing research project COV-IDENTITIES at the Institute of Geography of
the University of Innsbruck, Austria. The project applies a qualitative multi-method and
longitudinal approach, accompanying young adults, among them university students, since
early April 2020 throughout the COVID-19 pandemic. The aim of the COV-IDENTITIES
project is to explore changes in young adults’ socio-material and techno-social everyday
spaces and practices (including study, work, contacts, leisure) over the course and different
phases of the COVID-19 pandemic. The COV-IDENTITIES dataset includes comprehensive
data related to distance learning. It combines written narratives with smartphone-based
methods (mobile instant messaging interviews) [46] and in-depth interviews.

Written narratives offer a qualitative approach to elicit individual experiences with and
reflections on complex change processes as well as potentially traumatic experiences [47].
The approach gives young people room for subjective descriptions and interpretations of
their feelings and experiences [48,49]. Mobile instant messaging interviews (MIMIs) offer
comprehensive in situ insights into the very concrete daily practices and spaces of selected
participants [50]. Using established messenger apps (here WhatsApp), research participants
are contacted by researchers at regular (in our case, two-hourly) intervals and are asked
about their current practices and spaces, and also about socio-material and techno-social
elements with which they engage during those practices, against the backdrop of their
daily routines. In contrast to standardized mobile experience-sampling approaches, when
using MIMIs, researchers engage with participants in the digital instant messaging spaces
where they explore together the participants’ momentary experiences [46]. MIMIs thus
allow researchers to gain deep insights into the complex everyday spaces and practices of
research subjects in situ, even under conditions of curfews and social distancing. Research
subjects can use a wide range of multimedia elements (text messages, photos, videos,
voice messages, GIFs, emojis, screenshots) for their responses. To maximize the variety of
perspectives in our qualitative study, additional participants from the pool of narrative data
were invited to participate in in-depth interviews, to facilitate even more comprehensive
insights into different perceptions, evaluations, experiences, and strategies with distance
education.

Longitudinal data collection using narratives and MIMIs took place in four phases
(DCs) in 2020:

• DC-1: 1–7 April: 1st lockdown
• DC-2: 20–27 April: during stepwise relaxation of the 1st lockdown
• DC-3: 2–14 June: full relaxation of the 1st lockdown
• DC-4: 16–23 November: 2nd lockdown.

The in-depth interviews were conducted in parallel in July, August, and November
2020. Data collection is planned to continue throughout 2021.

The sample encompassed students who were enrolled at universities in Innsbruck
at the time of DC-1. The participants were aged between 18 and 36 years, and 65% were
female (average at DC-1). As part of the COV-IDENTITIES project, 340 written narratives
and 44 full-day MIMIs with university students were collected throughout the four DCs.
The exact number of participants includes, for narratives in DC-1: n = 98, DC-2: n = 93,
DC-3: n = 82, DC-4: n = 67; and for MIMIs, DC-1: n = 13; DC-2: n = 12, DC-3: n = 8, DC-4:
n = 11. An additional ten follow-up in-depth interviews with students were conducted
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that focused on distance learning only. The participants in the interviews were selected
with the aim of collecting a maximum variety of perspectives, ranging from students who
had previously reported strongly negative experiences with distance learning to those who
had reported strongly positive ones.

The qualitative data were analyzed with the help of MaxQDA using qualitative
content analysis, which is an appropriate strategy for analyzing data from all three methods
(narratives, MIMIs, interviews), e.g., [47]. The WordCloud used in Section 4.5 was produced
in MaxQDA (Berbi Software, Berlin, Germany) and shows all software (including distance
learning software) that was mentioned in the written narratives in different sizes according
to the number of times they were named in narratives.

Based on the insights gained from the qualitative part 1, in part 2, a quantitative
survey was designed to expand the findings of the qualitative part, to be conducted with a
larger population of students at the University of Innsbruck. This survey was based on the
results of the qualitative data set, as well as on outcomes of previous surveys conducted by
this workgroup, which were designed to elicit information about the mental health and
practices of students during the COVID-19 crisis. The resulting questionnaire included
questions about different criteria relevant to students’ perceptions and experiences of
distance learning. These included contextual factors, such as living conditions, spaces
where students take part in distance learning, and technical equipment; personality factors,
including motivation and the ability to work independently; and subjective workload and
information on the concrete implementation of students’ courses. Additionally, data about
participants’ satisfaction with distance learning and performance, measured as the number
of exams taken and scores achieved, were retrieved. The survey was sent to students at
the University of Innsbruck on behalf of the vice-rector of teaching and studies. For the
students, this recruitment by university officials indicated the importance of the survey
for the future shaping of their own studies, and thereby likely increased their motivation
to participate and answer all questions truthfully. The survey was open for replies from
19 February to 8 March 2021. The survey was presented in a multiple-choice and Likert
response format, and students could also choose not to answer individual questions, to
avoid forced answers.

In total, 2742 students completed the survey, which equals 10% of the total number
of students at the University of Innsbruck in 2020 [51]. Most participants were between
20 and 30 years old (79%). Females were slightly overrepresented, making up 66% of the
survey’s participants (whereas females constitute 53% of all students at the University of
Innsbruck). Males made up 32.5%, while 1.5% did not assign themselves to either of these
genders, or did not want to answer the question.

To explore students’ satisfaction with distance learning, we used six items asking
for their satisfaction with distance learning in general, the workload, the content, their
learning success, and the university’s communication. The items were rated on a 5-point
Likert scale (1 = ‘I do not agree at all’ to 5 = ‘I agree completely’). A scale was created by
calculating the mean. The internal consistency was satisfactory (Cronbach’s α = 0.82). To
explore students’ subjective performance during the distance learning semester, we used
three items asking about changes in the number of exams and ECTS compared to before the
distance learning started. The items were rated on a three-point Likert scale (−1 = fewer
exams/ECTS; 0 = no significant changes; 1 = more exams/ECTS). Cronbach’s α = 0.88 was
satisfactory. We calculated the mean of both items, with values <0 indicating decreased
performance and values >0 increased performance.

For this article, the quantitative data set was analyzed using IBM SPSS Statistics,
Version 26 (IBM, Armonk, NY, USA). We conducted descriptive analyses, independent
t-tests, analyses of variance, and correlation analyses. Participants had the opportunity
to select “no answer”, so sample sizes varied for different tests. Effects were interpreted
as significant with p < 0.05. We used Bonferroni correction when we ran multiple tests to
avoid error inflation.
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Eventually, an integrated analysis stage took place in which both data sets were
analyzed with regard to findings for the main research questions presented above, and
findings in the quantitative survey were cross-checked with the qualitative data and
vice versa. Fully building upon the advantage of the mixed-methods study, the results
are closely interwoven in the following results section. All data are used there to give
substantiated and broad insight into students’ perceptions, evaluations, and spaces of
distance learning during the COVID-19 pandemic.

4. Results

4.1. Types of Courses Attended and Types of Distance-Learning Practices

Figure 1 summarizes the types of courses that the students reported having attended
during the winter term, which lasted from 1 October 2020 till 1 February 2021. Most of the
courses were teacher- and classroom-focused formats (lectures (VO, Vorlesungen), lectures
with exercises (VU, Vorlesungen mit Übungen), proseminars (PS, Proseminare), seminars
(SE, Seminare), or orientation courses (SL, Studienorientierungslehrveranstaltungen)), but
a considerable percentage also attended classes that include practical, field, or laboratory
experiences in normal, non-pandemic study terms (exercise courses (UE, Übungen), field
trips (EX, Exkursionen), field courses (EU, Exkursionen mit Übungen), practical training
sessions (PR, Praktika), work groups (AG, Arbeitsgemeinschaften)). Overall, 35% of the
students reported in the quantitative survey that they had taken part in at least one course
that took place in a physical, face-to-face format during the winter term 2020/2021.

Figure 1. Types of courses that students attended during the winter term 2020/21 (green) and types of courses that suffered
most from the conversion to distance learning (brown). Types of courses that suffered most are filtered by students taking
the courses during the winter term 2020/21. Lectures n = 2524, lectures with exercises n = 1256, proseminars n = 1094,
seminars n = 959, orientation courses n = 202, exercise courses n = 1075, practical training sessions n = 343, field trips n = 79,
work groups n = 71, field courses n = 25 (multiple choice, source: quantitative survey, February 2021).

During the pandemic, the tasks pursued most often during distance learning, i.e.,
following lectures online or working on tasks given independently at home, did not include
direct teacher–student interaction, as Figure 2 shows. This is generally not surprising, as a
large part of learning tasks for students involves listening to lectures or self-study even
during regular (non-pandemic) study terms. However, the use of online forums for teacher–
student exchange and live question–answer sessions were new or at least largely increased
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types of interaction that sprung up during the pandemic. Furthermore, 34.9% reported
that during the winter semester 2020/2021 they had worked in parts of their courses in
small groups, and 21.8% that they had done so in large groups, indicating that interactive
formats were maintained in some course types.

Figure 2. Types of activities that students conducted during the winter term 2020/2021 (multiple
choice, source: quantitative survey, February 2021).

4.2. Hardware and Software Used for Distance Learning

To access the Internet, as the most important link between teachers and students, as
well as in their learning and working process during distance learning, the students used
various types of hardware. They primarily used their laptops/computers, smartphones,
e-book readers, game consoles, and televisions for this purpose. Laptops and stand-alone
PCs were used, as they were before the pandemic began, for word processing; running,
applying, and learning course-relevant and helpful software; research; and communica-
tion. New additions to distance education included attending classes via online (learning)
platforms and videoconferencing software, as well as accessing and watching instructional
videos created by instructors for learners and posted online. Students used their smart-
phones in addition to their computers either alternately or simultaneously. These were
often used for personal purposes, but they were also used in distance learning. Students
used their smartphones to communicate with instructors and other students via various
messenger services and email apps. However, smartphones were also used to retrieve and
watch instructional videos and to participate in video conferences in virtual classrooms. In
some cases, apps were used to help students organize and complete work assignments and
to gather information.

Some students also indicated that they used their TVs to attend courses (primarily
lectures) and to watch instructional videos on a larger screen and in a more comfortable
setting, such as on the couch at home. Game consoles were also used, providing a range
of software that students used both to communicate and to access instructional videos.

105



Sustainability 2021, 13, 7595

Due to the closure of libraries and the resulting limited access to literature, some students
also used their e-book readers for research purposes and to read course-relevant literature,
provided that the relevant literature was also available in digital form.

In addition to the hardware, students mentioned a variety of software they used during
the COVID-19 pandemic. Figure 3 provides an overview of the software, categorized by
their primary function in distance education. It should be noted here that in addition to
the software used across the university, students also used specialized software specific to
their discipline (e.g., ArcGis, MATLAB, SPSS). Challenges particularly related to the use
and availability of specialized software are explored in more detail in Section 4.3.

Figure 3. Software used in distance education across institutions (multiple choice; source: quantitative survey, Febru-
ary 2021).

As can be seen from Figure 3 showing the variety of software used across the university,
students used a number of different kinds of video (conferencing) software, most of which
was chosen by instructors for distance learning. It should be mentioned here that based on
the insights from the qualitative longitudinal part, we can conclude that in the summer
term 2020, at the beginning of the COVID-19 pandemic, many students reported a higher
number of different kinds of video (conferencing) software used in distance learning than
in the following winter semester 2020/21. With regard to word-processing software, some
students stated that especially the possibility of simultaneous online editing of text files
proved to be helpful while working on group tasks. For communication within the group,
students used social-media software such as the Facebook and WhatsApp platforms and
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messenger services, as well as e-mail software such as Webmail. In addition to Webmail,
students also used the (learning) software of Innsbruck’s universities to communicate
with their instructors, conduct research, and access information about course content
and organization.

Overall, students generally used digital media more frequently and over a longer
period of time since the switch to distance learning (see also Section 4.3). A more detailed
description of the challenges with digital media follows in the next subsection.

4.3. Experiences with and Evaluation of Distance Learning during the Pandemic

Students had very different experiences in connection with the conversion to distance
learning. Overall, the type of course chosen clearly had an impact on the perception of
distance learning, as Figure 1 shows. The courses that contained practical elements were
considered to be the most negatively affected by the conversion to a distance learning
format. Still, students taking practical, field, or laboratory courses during the winter term
2020/21 did not differ from students not taking such courses in their satisfaction with
distance learning (t(2688) = 1.83, p = 0.067). Additionally, there were no differences in
performance (t(2193) = −0.54, p = 0.589).

The qualitative study highlights major individual differences, for example in the per-
ceived challenges, individual structural conditions of distance learning (see also Section 4.4),
attitudes toward distance learning, and in the personal appropriation of digital media (see
also Section 4.5). For the purpose of comparison, the students’ experiences are reduced and
categorized in the following to challenges (negative experiences) and potentials (positive
experiences) of distance learning. It should be noted that the qualitative data made clear
that some elements of a course could have been perceived positively and other elements
negatively. Figure 4 quantifies the perception of elements of distance learning based on the
results of the quantitative survey.

Figure 4. Evaluation of social, communicational, organizational, technical, and personal dimensions of distance learning
(“How well do the following aspects work in distance learning in general?”, single choice, 1 = ‘very poorly’, 2 = ‘poorly’,
3 = ‘well’, 4 = ‘very well’, source: quantitative survey, February 2021).
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4.3.1. Negative Experiences: Challenges of Distance Learning

In the quantitative and qualitative data, students reported negative experiences with
distance education, citing a variety of reasons why they were dissatisfied with distance
education in different situations. One aspect that resonated through most responses was
the lack of social exchange and contact in the context of distance education. Students
missed the interaction with instructors (74.4%) and fellow students (91.9%) during class, as
well as casual interactions (85.5%) (see also Figure 4). Those who missed these interactions
reported decreased satisfaction with distance learning and decreased performance (see
Table 1).

Table 1. Group differences between students missing interactions during distance learning and students not missing them.

n M SD n M SD T d p

Missing Not Missing

Satisfaction with Distance Learning

Interactions with instructors 2017 3.32 0.80 695 3.84 0.76 14.91 0.66 <0.001
Interactions with other students 2491 3.40 0.80 221 4.05 0.78 11.54 0.81 <0.001

Casual interactions 2318 3.41 0.81 394 3.74 0.81 7.55 0.41 <0.001

Performance during Distance Learning

Interactions with instructors 1623 −0.11 0.58 588 0.11 0.60 7.82 0.38 <0.001
Interactions with other students 2011 −0.07 0.59 200 0.18 0.61 5.52 0.42 <0.001

Casual interactions 1883 −0.07 0.59 328 0.07 0.61 3.92 0.24 <0.001

Note. n = sample number for each response option, M = mean, SD = standard deviation, T = t-test, d = Cohen’s d, p = significance level.

Many found that social exchange, which is required and encouraged in face-to-face
teaching, is more difficult in online formats. Debates and discussions during class were
missed or perceived as poor by a considerable number of the students (78.0%). Group and
team assignments and projects were perceived as more difficult in distance education than
in face-to-face education. Participant Emma (24, narrative, DC-2), for example, explains that
“an assignment [is] significantly more time-consuming online than it [would be] in the university,
there is often a lack of exchange during group work.”

Furthermore, the anonymity, particularly during lectures and on online learning
platforms, was criticized:

“The most negative thing about distance learning, in my opinion, is the lack of contact
with fellow students. Sure, you can [use] Skype and write emails, but I only do that with
those I already know. In some courses I don’t know anyone and since the webcams are
never turned on, I don’t have any faces to go with the names and this anonymity is quite
strange and I feel quite uncomfortable because you can’t make any contacts that way.”

(Annika, 24, narrative, DC-4)

With 37.1% evaluating feedback on their own work and presentations by teachers
as poor or very poor, giving feedback during distance learning did not work well for a
considerable share of the participants. The students also stated that the exchange with
lecturers and fellow students before, after, and between the courses is important to them
and has a significant influence on their well-being and potential learning effects. In the
quantitative survey, 85.5% noted that they missed the informal opportunities for discussion
and exchange outside the classroom sessions.

The results of the quantitative survey show that students were relatively satisfied
with the engagement of teachers, their communication, and their provision of learning
material as well as the overall communication by the University (see Figure 4). The
qualitative longitudinal data indicate that this evaluation has strongly improved since
the beginning of the pandemic. Especially in the weeks of the first lockdown in March
and April of the summer semester 2020, during the acute changeover phase to distance
learning (survey phases DC-1 and DC-2), students experienced difficulties due to lack of
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information about courses, lack of (clear) communication from lecturers, lack of information
about examination regulations and formats, especially from some lecturers, but also from
institutes, examination offices, and the University:

23.04.20, 17:10—Interviewer: How would you describe your current emotional state?

23.04.20, 17:13—Rebecca: Upset. I got an email from the internship office a few minutes
ago that kills me. Everything is so uncertain in my studies and all we keep getting is
empty promises and actually no real information. I’m extremely worried whether I’ll be
able to graduate this semester as planned and that just upsets me immensely [...] Actually,
I’m slowly running out of energy to continue and still study because I just don’t know
what for and I’m not learning anything because we don’t get any fixed exam dates.

(Rebecca, 26, MIMI chat log, DC-2)

However, even after the first lockdown and a hasty conversion to distance learning, in
the qualitative data, students continued to note the lack of availability of some teachers,
the perceived lack of technical and didactic skills of some teachers, and the feeling that
some teachers exerted too much pressure on students. This included, for example, the use
of software that was unsuitable for the implementation of the respective teaching mode, an
insufficient use of functional possibilities of software, and incomprehensible sound and
video recordings. Students criticized an insufficient adaptation of the teaching concepts to
digital circumstances in some courses, or the replacement of teaching by the sole provision
of materials (PowerPoint slides or literature).

In addition, in the qualitative data collection, students provided data about the psycho-
logical impacts of distance learning, particularly regarding motivation and concentration
problems, but also about a loss of joy in studying, increased stress, feelings of being over-
whelmed, and depression. They noted that during courses without active involvement,
their concentration decreased, and more so than in face-to-face teaching formats:

“I find long seminars too exhausting, because even with breaks my concentration in front
of the laptop quickly drops, especially when I don’t have anything to do actively”

(Lotta, 23, narrative, DC-4)

In addition, some students reported feeling stressed by a perceived pressure to be
constantly available online. However, the opposite effect—a lack of engagement and
resulting decreased stress due to their physical distance from the educational institution of
the university—was also mentioned by some students. Some of these students eventually
raised concerns as to what the point of their study would be, when no intensive personal
involvement with course content was necessary in order to successfully complete courses.
Some students found the large amount of instructional and work material burdensome and,
in some cases, overwhelming. While many students described familiarizing themselves
with digital software as incidental and self-evident, previously unknown digital software,
or the lack of opportunity to try it out prior to using it caused some study participants
to feel stressed and anxious before presentations and exams. Feeling overwhelmed with
materials in the distance learning situation and worrying about presentations or exams
led some students to decide not to take exams, which prevented them from successfully
completing some of their courses. A few students reported being severely overwhelmed
and described having experienced depressive episodes during the pandemic.

In addition to the negative effects of distance learning on students’ mental health,
distance learning also had a negative impact on their physical health. For example, in the
qualitative study, students communicated that they had suffered from headaches, back pain,
sore eyes, and discomfort associated with working with digital devices. They also raised
the issue of increased and quicker-onset of fatigue associated with screen-based work.

Moreover, participants in the qualitative data collection described a variety of technical
difficulties, especially associated with the (internet) connection, software, and hardware.
They reported connection problems and slow internet transmission rates, which interfered
with smooth distance learning. Students with poor internet connection quality were both
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less satisfied with distance learning (r = 0.27, p < 0.001, n = 2712) and reported reduced
performance (r = 0.13, p < 0.001, n = 2211). Other students criticized the software used
for distance learning and found it not to be functional or user-friendly. Some reported
that they were distracted by the large amount of software, which, however, also included
media used for purposes other than distance learning (see also Section 4.5). Due to the high
dependency on software, technical failures were all the more detrimental to productive
distance learning. Problems with microphones were found to be particularly disruptive, as
microphones provided the only opportunity for direct verbal exchange. Since some (special)
software only works on suitable hardware, additional problems arose for some students.

In the quantitative survey, 38.1% reported that they were forced to purchase new
hardware for distance learning purposes. The reason given for this was that most laptops
are not designed for computing energy-intensive (special) programs and the university
did not grant access to the devices located within the university buildings for reasons
of COVID-19 protection measures. Funding and obtaining suitable hardware presented
a challenge for some students, and they described relying on their parents for financial
and material support because of this. Participants who had to make additional purchases
for distance learning were less satisfied (M = 3.25, SD = 0.81, n = 1030, t(2710) = −10.62,
p < 0.001, d = 0.41) and reported reduced performance (M = −0.12, SD = 0.63, n = 867,
t(1722.32) = −4.23, p < 0.001, d = 0.20) compared with students not having to make such
purchases (satisfaction M = 3.58, SD = 0.81, n = 1682; performance M = −0.00, SD = 0.57,
n = 1344). Others reported that they felt compelled to disregard COVID-19 conditional
spacing rules and collaborate (sometimes in groups) on an available powerful computer
because a new hardware purchase was not financially economical and/or possible.

4.3.2. Positive Experiences: Potentials of Distance Learning

Both in the qualitative and quantitative study, students described various positive
elements and circumstances in the context of distance learning (see Figure 5).

Figure 5. Advantages of distance learning that students reported during the winter term 2020/2021 (multiple choice, source:
quantitative survey, February 2021).

The students who experienced advantages of distance learning were more satisfied
with the situation and reported a better performance during the winter term 2020/21 (see
Table 2).
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Table 2. Group differences between students experiencing advantages of distance learning and students not experienc-
ing them.

n M SD n M SD T d p

Advantage Experienced Not Experienced

Satisfaction with Distance Learning

Possibility of studying at one’s own pace 2067 3.54 0.79 645 3.18 0.86 9.58 0.45 <0.001
Omission of commute 2028 3.56 0.81 684 3.14 0.77 11.80 0.53 <0.001

Flexible time and work allocation 1637 3.67 0.76 1075 3.13 0.81 17.63 0.69 <0.001
“Freer” choice of residence 1474 3.61 0.80 1238 3.27 0.81 10.76 0.42 <0.001

Fewer problems with overlapping courses 1206 3.70 0.75 1506 3.26 0.82 14.73 0.56 <0.001
Studying solely from home 802 3.78 0.79 1910 3.32 0.80 13.94 0.58 <0.001

Performance during Distance Learning

Possibility of studying at one’s own pace 1656 −0.02 0.59 555 −0.14 0.60 4.18 0.20 <0.001
Omission of commute 1659 −0.00 0.59 552 −0.19 0.60 6.28 0.32 <0.001

Flexible time and work allocation 1311 0.06 0.58 900 −0.21 0.58 10.85 0.47 <0.001
“Freer” choice of residence 1185 0.01 0.58 1026 −0.12 0.60 5.01 0.22 <0.001

Fewer problems with overlapping courses 971 0.08 0.58 1240 −0.15 0.59 9.26 0.39 <0.001
Studying solely from home 647 0.11 0.61 1564 −0.11 0.57 -8.10 0.38 <0.001

Note. n = sample number for each response option, M = mean, SD = standard deviation, T = t-test, d = Cohen’s d, p = significance level.

The digital accessibility of recordings and videos of lectures was found to be very
useful by many students. Many also liked the option of being able to stop and repeat
videos for a better understanding of the content. The qualitative data revealed that this
accessibility of recordings also enabled the students to organize their learning phases
independently of the lecture times, which was appreciated, among others, by working
students and students with children:

“I see opportunities (...) in the fact that it can be a relief for students who still have to
work on the side, because a freer time management is possible. Also, you are very flexible
where you are and so you can study from anywhere.” (Elena, 21, Narrative, DC-4)

In the quantitative data there was no significant effect due to children being present
in the same household on satisfaction (t(2678) = 1.18, p = 0.237, n = 2680) or performance
(t(229.39) = 0.76, p = 0.450, n = 2185). In the interpretation of this result, closures of childcare
services should be factored in.

Other students appreciated recorded courses because they facilitated distributing daily
screen time throughout the week and helped them avoid packed distance learning days. In
addition, others said that distance learning allowed them to take multiple courses with the
same or overlapping course times, making it possible for them to study somewhat quicker
than they would have in the regular face-to-face teaching system. Especially for students
with multiple study subjects this can be beneficial. Students studying more than one subject
reported increased performance during the distance learning semester (M = 0.09, SD = 0.60,
n = 495) compared to students with only one subject, who reported decreased performance
(M = −0.09, SD = 0.58, n = 1602, t(2095) = 5.97, p < 0.001, d = 0.31). There was no difference
in satisfaction (t(2567) = 0.33, p = 0.742, n = 2569). The degree aspired to (Bachelor, Master,
Diploma, teacher, PhD/Doctorate) did not have significant effects on satisfaction with
distance learning (F(4, 2691) = 2.14, p = 0.074, n = 2695). There was a significant effect
on performance (F(4, 228.43) = 9.39, p < 0.001, Welch-test, n = 2201). Students training to
be teachers (n = 194) reported a stronger increase in their performance during distance
learning than Bachelor, Master, or Diploma students (all p < 0.001).

Since physical attendance at the university campus was no longer required or possible,
some students chose to leave Innsbruck and return to their home countries/towns and/or
parental homes (cf. Section 4.3). Many participants reported that the elimination of
necessary travel and commuting resulted in noticeable time savings, a reduction in travel
costs, and their attendance at more classes:
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04/23/20, 11:24—Rebecca: What I like is the online lectures. This allows me to attend
significantly more lectures because I have less time issues with driving back and forth. I
have lectures on Engineering, Botany, and at [the] Geiwi [campus]—it’s really hard to be
on time a lot of the time. (Rebecca, 26, MIMI chat log, DC-2)

While some students, especially at the beginning of the pandemic, struggled with not
having work or internships, income from work, or having to make dual conversions from
study and internships or work to digital formats, others also appreciated a better work or
internship/study balance through distance learning:

05.04.20, 11:21—Lucy: Honestly, there are only advantages for me with the current
situation in terms of university. Since I work full-time as a teacher and do my studies
virtually on the side, I have more leeway to arrange my tasks. The professors are also
more relaxed with the submissions and I find that very pleasant. I also like the fact that
you don’t have to be present at the seminars and that more emphasis is placed on personal
responsibility. (Lucy, 27, MIMI chat log, DC-1)

In this context, some students spoke of increased “convenience” in their studies.
Students also rated the experience gained with the home-office work model, and their
familiarization with useful learning, working, and communication software, as potentially
valuable experiences for the future. Some students found these new opportunities a relief
in principle.

Creative and interactive teaching formats and experiences with new digital tools also
received particularly positive feedback in the narratives and MIMIs. After all, 49.1% of the
students enjoyed using more digital media for distance learning, in comparison to 32.9%
who disliked the increased use of digital media. Those who appraised the increased use of
digital media as positive reported a higher satisfaction with distance learning (M = 3.70,
SD = 0.76, n = 1335) than those who appraised it as negative (M = 3.09, SD = 0.79, n = 891;
t(2224) = 18.32, p < 0.001, d = 0.79). Additionally, approval of the increased media use was
associated with increased performance (M = 0.04, SD = 0.60, n = 1086) but disapproval
was associated with decreased performance (M = −0.17, SD = 0.57, n = 749, t(1833) = 7.49,
p < 0.001, d = 0.36).

The participants in the qualitative longitudinal part also noted that they could see a
positive development in distance learning over the course of 2020 and that both they and
the teachers had slowly adapted or become accustomed to distance learning. Even though
many of the challenges and problems in distance education (mentioned above) could not be
completely eliminated in the winter term 2020/21, in the quantitative survey, 37.2% found
that distance learning had improved slightly and 19.1% found it had improved greatly in
comparison to the first semester afflicted by COVID-19, i.e., the summer term 2020.

4.4. Places of Stay and Socio-Material Educational Spaces during the Pandemic

At the core of the COV-IDENTITIES project is the study of students’ everyday spaces
during the pandemic. A variety of factors influenced the home and educational spaces
beyond the technical challenges already described in Section 4.3, and thus also students’
learning conditions. These include living arrangements, household structures, mobilities
and changes of residence during the pandemic, and the related social and material learning
environments and the changes thereof.

Looking at the socio-material home spaces, when asked with whom they lived together
at the time of the quantitative survey in early 2021, 40.2% reported that they lived with
their parents, 23.1% in shared apartments with flatmates, 19.6% with their partners, 8.8%
alone, and 4.9% in student accommodation. Combinations of answers were noted in the
“other” section (e.g., living together with partners and flatmates in shared apartments).
Students living alone in particular reported suffering due to isolation and stay-at-home-
orders—especially during the first lockdown (DC-1 and DC-2). At the beginning of 2021,
after nearly one year of pandemic and distance learning, the living situation still had
significant effects on satisfaction with distance learning (F(4, 625.16) = 10.02, p < 0.001,
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Welch corrected, n = 2620). In particular, students living in shared apartments reported
significantly lower satisfaction than all other students (p < 0.001 for living with partner
or parents, p = 0.031 for living alone, Games–Howell corrected). There was no significant
effect of the living situation on performance (F(4, 2133) = 2.00, p = 0.093, n = 2138).

At the same time, the qualitative and quantitative data indicate that there has been
some flux in places of stay. In this context, the qualitative study points to unusually
frequent, mostly temporary, changes of residence as well as, in some cases, to relocations,
which are related to the pandemic. Overall, the quantitative survey revealed that 24.4%
changed their places of residence once and 13.5% several times during the first year
of the pandemic, while 62% did not relocate. There were no effects of relocation on
satisfaction with (t(2334.98) = 1.51, p = 0.132, n = 2712) or performance during distance
learning (t(2209) = −0.52, p = 0.606, n = 2211). Some of those who relocated decided to
leave Innsbruck to be with their families. The qualitative longitudinal study shows that the
study participants decided to return to their families especially during the lockdown in
spring 2020 and the subsequent summer semester 2020 (in the survey DC-1, DC-2, already
significant decrease in DC-3). A smaller proportion of the qualitative study participants
also spent the second lockdown in autumn 2020 with families. Almost all students who
made this decision describe positive psycho-social effects from returning to their families,
especially in DC-1 and DC-2. They also emphasize the availability of recreational and green
spaces, especially gardens, but also positive effects of an often-rural location that allows
easier access to nature during lockdowns compared to the city:

“After 6 weeks of staying in Innsbruck, I decided to start my journey home and go back to
the Allgäu [region in Southern Germany] to my family. [...] I really enjoy the exchange
of ideas, cooking and eating together with my family and playing with my nephew and
niece in the big garden. Even though I have to accept a two-week quarantine again
when crossing the border, I find it much easier under these circumstances.” (Theo, 28,
narrative, DC-2)

Rarely, however, negative aspects of moving back in with the family are also described,
such as the resurgence of family conflicts, sometimes with accompanying (re)negotiation
of parent–child or sibling relationships, and a lack of peace and quiet for learning. We
additionally asked if people felt they had a stable circle of friends in Innsbruck, the city
of their studies. There were no effects of the stable circle of friends on satisfaction with
distance learning (t(2639) = 0.53, p = 0.594, n = 2641) or on performance (t(2152) = −1.25,
p = 0.212, n = 2154).

Other study participants reported psychologically stressful socially conflictive phases
during the pandemic, which ultimately also had an impact on their learning (see also
Section 4.3). These include conflicts with flatmates in shared apartments and with
partners—in the case of the latter—both due to spatial separation and to excessive spatial
proximity, especially during the lockdowns. These conflicting social situations were for
some students also the reasons they moved back to their families, left or changed flat-
sharing communities, moved in with their partners, or moved away from them. However,
there are also examples in the narratives that emphasize the mutual support between
students that some experienced in shared living arrangements:

“I get along quite well with distance learning, but also only because my two flatmates
study the same as I do and so we can do a lot together and support and motivate each other.
I think without the two of them it would be much harder for me to find the motivation to
stick with it. However, it’s already working out much better this term than last summer
term.” (Alicia, 20, narrative, DC-4)

Spatial confinement, lack of physical space for learning, and lack of sufficiently quiet
learning environments are other factors that negatively influenced distance learning (see
also Figure 6):
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Figure 6. Snapshot taken by participant during a MIMI: In the pandemic, the master’s thesis is
written in the shared kitchen instead of the university library (Stella, 25, MIMI material, DC-2).

“However, I do notice how it stresses me out when my flatmates are also here sometimes
and both do their distance learning in the kitchen-living room of our shared apartment.
Our rooms are very small (about 10 square meters) so there’s not really enough room for
a desk.” (Aaron, 26, Narrative, DC-4)

The lack of work and study space in the university premises, especially the library, is
highlighted frequently in the narratives and MIMIs:

23.04.20, 13:00—Interviewer: Does the location (now at home in the home office) change
your activity?

23.04.20, 13:01—Alma: Yes, I am unfortunately not as focused at home as I would be
otherwise when I am working at the library. And I don’t have new books available. Many
online libraries are overloaded or not working properly.

23.04.20, 13:03—Interviewer: What distracts you most from your tasks at home?

23.04.20, 13:10—Alma: My consoles (XBOX and Nintendo Switch) and my TV. Short
breaks become longer breaks as a result. (Alma, 25, MIMI chat log, DC-2)

However, the quantitative survey, which asked about a change of the location of study
before and after the pandemic, showed that the increase in students who worked at home,
at 21.1%, was not as large as might have been expected (see Figure 7). This reflects that
many students were also learning at home during normal times. Still, those who had
previously used alternative places of study (informal physical spaces of learning), such as
a library, friends’ places, or when travelling prior to the pandemic, were no longer able
to do so during the pandemic and the related restrictions on the use of public learning
spaces. Students who reported changes in their location of study (n = 1285, M = 3.30,
SD = 0.81) were less satisfied with the distance learning situation than those who did
not (n = 1427, M = 3.60, SD = 0.80, t(2710) = 9.64, p < 0.001, d = 0.37). Additionally, their
performance decreased during the distance learning (n = 1133, M = −0.12, SD = 0.60),
while the performance of students whose learning location did not change stayed constant
(n = 1078, M = 0.03, SD = 0.58, t(2208.89) = 5.80, p < 0.001, d = 0.25).
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Figure 7. Locations of study before and during the pandemic as percentages (multiple choice, source:
quantitative survey, February 2021).

4.5. Techno-Social Spaces and Polymedia Use during the Pandemic

Everyday spaces of students are characterized by an entanglement of techno-social
and socio-material contexts (see Section 2). The qualitative part of the project sheds light
not only on the use of digital media for distance learning but also on their further use for
private purposes in the broadest sense. This further use of digital media is still highly
relevant to distance learning because, on the one hand, it has made a central positive
contribution—especially psycho-social, but also in terms of physical health, income, leisure
time, civic engagement—as reported by participants in the qualitative study part. On the
other hand, the MIMIs, in which students’ everyday practices were surveyed for a full
day at each survey phase, illustrate that distance learning was very often accompanied by
private, parallel media use. Some students used several programs simultaneously, often
on multiple screens and devices. With their polymedia concept, Madianou and Miller [52]
point out how such converged media use has various social and emotional consequences
for the users.

The following WordCloud illustrates the diversified use of digital media (see Figure 8).
The WordCloud immediately highlights the central role that social media played for the
participants—social media such as WhatsApp, Instagram, Skype, and YouTube were also
used in distance learning, but primarily for private purposes.

Figure 8. WordCloud of software used by students for private purposes and distance learning
during the pandemic (visualized are all instances of software named in the narratives; COV-
IDENTITIES project).
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The resulting blurring of private and learning contexts, of university and home, caused
more trouble for some students in the context of distance learning, promoting stress and
the feeling of being overwhelmed, see [38]:

“I do everything university-related in the living room, so now I will always associate the
living room with university.” (Lukas, 20, Narrative, DC-3)

4.6. Students’ Aspirations and Recommendations for Distance Learning

In the qualitative narratives and interviews, students were asked about their aspira-
tions and recommendations for making distance learning more enjoyable and productive.
These were then quantified by letting the participants of the quantitative survey choose of
which recommendations and aspirations they approved. Many of the answers pointed to
elements of teaching, which were not only relevant during a pandemic but also beyond
(see also Figure 9).

Figure 9. Students’ wishes and recommendations regarding digital media for distance learning (multiple choice, source:
quantitative survey, February 2021).

Despite the advantages that distance learning could have for them, students wanted
to experience as much face-to-face teaching as possible during the pandemic situation.
In addition, many students expressed the desire for adequate alternatives for field and
laboratory experiences, such as field trips and practical training sessions, which would be
cancelled due to the pandemic. Pure assignment processing instead of practical exercises
and interactive teaching formats was not seen as a suitable and acceptable substitute. Fur-
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thermore, a majority of students wanted to see a continuation and expansion of the practice
of recording courses and making instructional videos available to students. Also relevant
for regular teaching were the expressed wishes for more online courses, more blended
learning formats, and the introduction of an evaluation or feedback system that accompa-
nies the teaching period in order to allow teachers to implement possible improvements
in course quality while courses are still running. With regard to the design of (distance)
learning courses, students also wished for more interactivity, more room for discussion, a
reduction of computer-based assignment processing, and the aforementioned avoidance
of assignment processing as an alternative to face-to-face courses. The desire for more
breaks was also frequently expressed. In the quantitative survey, 56.2% reported that not
taking (enough) breaks was an issue for them. Ronja emphasized their importance in a
qualitative interview:

“Breaks during seminars are very important. [laughs] Oh my God, that’s a huge thing
that a lot of people forget when they’re sitting in front of the computer, that you need
breaks because you just don’t have anyone to give you direct feedback. Breaks! Incredibly
important! I think it’s even worse to listen in front of the computer than anywhere else.
That means taking a short break every half hour, preferably every 45 min, so that you can
just take a breath, get fresh air, etc.” (Ronja, 27, interview, November 2020)

In the qualitative data collection, lecturers were asked for more reachability, more com-
mitment and creativity, consideration, and tolerance for students with technical problems,
as well as clearly formulated and comprehensible assignments. In addition, the desire for
obligatory (technical) training for teachers was mentioned in order to compensate for what
students perceived as a lack of technical competence on the part of some teachers. All
these wishes are also directed at regular teaching and are also formulated in the following
narrative excerpt by Paul (24, DC-4):

“Lecturers [should] be encouraged to be more creative in online teaching. The frontal
teaching without interactive elements by technically limited lecturers, which is often
propagated as being without alternative, could be loosened up by training, technical
support (possibly students with an affinity for technology) and best-practice examples.
Intermedia formats are already being used successfully by a few lecturers.”

The universities and institutes were asked to continue with a continuous flow of
information about important innovations, changes, and developments in connection with
teaching. In addition, students would like to see uniform pandemic-related regulations
across institutes with regard to classroom teaching, distance learning, alternatives for
internships and excursions, and the use of software.

For example, some students wanted more access to (technical) training for themselves
and their instructors in order to better master the challenges that come with (distance)
learning. In addition, there was a desire for further development of software so that
it both offers more features and is less error-prone due to so-called bugs (errors in the
software code/operation). Additionally, free access to course-relevant software would
address some of the difficulties students face. A continuation of digital formats, as well
as the use of uniform software across institute borders, is just as urgently recommended
as is the rental of hardware or financial subsidies from the university to students for
necessary hardware purchases. Especially during a pandemic, students who do not have
the necessary hardware would appreciate having access to powerful computers either
physically in the university building or digitally via remote access from home.

In the quantitative survey, students were asked to choose elements of distance learning
which they would like to keep even after the pandemic (see Figure 10), with a large majority
stating their preference for maintaining online access to all materials—since this question
did not inquire as to how many perceived they already had good access prior to the
pandemic, it is not certain how much change students would like here. Significantly, a high
percentage of students wanted to keep the recording of classes, and slightly more than half
were interested in maintaining opportunities for distance learning overall.
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Figure 10. Elements of distance learning that students wish to maintain even after a return to presence teaching (multiple
choice, source: quantitative survey, February 2021).

5. Discussion

Despite the challenges perceived by students during the past year of pandemic ed-
ucation, the current generation of students is able to continue with many elements of
their studies through the opportunities that distance learning offers. A large proportion
of the students in our study have managed to continue and even successfully complete
their university education in this past year characterized by the COVID-19 pandemic.
Nevertheless, it is probably more appropriate to speak of them as persevering during this
time. For them, education during the crisis period meant being much more self-reliant and
having to deal very flexibly with a potpourri of different virtual-teaching formats.

In terms of pandemic education, our research participants reported a significant im-
provement since the beginning of the pandemic in spring 2020. Especially at the beginning
of the pandemic, the change often meant self-study—lists of teaching materials and litera-
ture were sent out, teaching staff first had to get used to virtual-teaching formats, and the
software used caused difficulties. The satisfaction with distance learning improved with
both teachers and learners adjusting to the distance learning formats.

Through the evaluation of the qualitative and quantitative data, moreover, it became
clearly visible that the students of the Innsbruck universities were satisfied with the infor-
mation provided by the universities via websites and social media, and that the information
and communication skills of the universities were rated positively. Aristovnik et al. [13]
state in their study that students worldwide rate their respective universities with similar
degrees of positivity in this regard. This points to the importance of efficient communica-
tion on the part of university management and argues for maintaining a communication
strategy that keeps students informed about developments at universities.

Nonetheless, as in other countries e.g., [53–57], the students in our Austrian study
perceived a variety of challenges. Many participants urgently desired a return to face-to-
face teaching and university life as well as direct face-to-face contact with teachers, their
classmates, and other fellow students. The limitations of adequately replacing practical,
field and laboratory courses during conditions of distance learning were strongly criticized.
For some, technical difficulties posed a barrier, especially poor or overloaded internet
connections and insufficiently powerful computers. Restless learning environments and
the feeling of not being able to escape the constant virtual presence of university in the
private room were also among the everyday realities of the pandemic. Young people
were confronted with many uncertainties during this time, while contact persons were

118



Sustainability 2021, 13, 7595

often less tangible than in normal times. This widening of inequalities because of the
pandemic promises to be particularly problematic and poses an impediment to reaching
the Sustainable Development Goal of quality education for all [29,58]; those students
who do not have sufficient psycho-social support from families, who have no (adequate)
learning space at home, who lack the financial means (e.g., for access to hardware and
software), and those who have already suffered from psychological stress and pre-existing
conditions are left further behind. The psychological effects of the pandemic and distance
learning on students described in this study, especially the increased risk of depression, are
in line with the study results of Huckins et al. [10] (see also [59]). Accordingly, students
wish for more understanding of mental health problems during this crisis.

Another problematic aspect of the current distance learning relates to difficulties in
time management as the shift to distance learning not only leads to spatial changes, but also
to a lack of institutionally framed time management [34]. Students reported problems in
taking adequate breaks and in achieving a time structure while learning from their homes.
This suggests they need more support through both having temporal frameworks set by
their teachers or universities, and education on how to improve at self-management and
setting up their own time structures.

However, most students clearly would like to see the continuation and, in most cases,
significant further development of those gains from digitization from the first pandemic
year: blended learning formats, the widespread use of online learning-management sys-
tems, and the use of creative digital tools [29]. Strikingly, in the quantitative survey, even
more than half of the participants expressed their wish to maintain the option of overall
distance education even after the pandemic. The primary reasons are, especially, greater
flexibility, time savings, and more options to adjust learning to one’s own speed and
abilities; new forms of educational and learning spaces seem to empower students when
organizing their own learning. Especially students who work during their studies or who
have children to care for seem to profit from the increased flexibility, which thus can help
lessen social inequalities and make university education more accessible. Based on the
perspectives of students, it is appropriate to demand a significant change in post-pandemic
education. After all, since the switch to online formats affected not only the education
but also the work sectors, it seems that enhanced digitization of university education is
urgently needed to prepare graduates for the realities of a working life in the 21st century.

6. Conclusions and Recommendations

Although the advent of the “post-digital” [2]—an era in which the digital has become
a natural, banal, and ubiquitous part of everyday life—has long since been declared, many
universities in Austria and beyond have (knowingly) been lagging behind in adapting
education to these times. This condition has played out painfully for students, teachers,
and eventually society during the COVID-19 pandemic. Based on the results of our mixed-
methods study we conclude by pointing out recommendations for action in dealing with
this situation during continued higher education during the pandemic. We also sketch
pathways for post-pandemic educational futures that are socially more sustainable in
preparing young people for their lives in the post-digital.

In the face of an ongoing and uncertain pandemic situation, the following short-
term recommendations for lecturers are aimed at helping to improve remote-teaching
processes in order to support students in dealing with managing their university education
during these challenging times [29,60]. Lecturers are recommended, where possible, to
reduce computer-based assignment processing, insert more frequent breaks in classes
(at least every 30–45 min), and to make teaching more interactive as well as involve
students more closely. Particularly, lectures can be recorded and provided online to
provide more time and spatial flexibility to students. Students’ parallel media use for
private purposes poses an increasing challenge during online classes—just as during
presence teaching, when students bring their mobile devices to class. Our results indicate,
however, that this challenge has increased all the more during distance learning. As
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measures aimed at reducing private media usage during distance learning, we recommend
using interactive and changing teaching formats, establishing and reminding students of
netiquette, raising students’ awareness of negative effects on mental health and learning
outcomes, and encouraging the use of the camera function (if necessary, temporarily).
The loss of opportunities for in-class contact could be partially mitigated through offering
students to meet teachers in the virtual classroom before or after each class and the extension
of online consultation hours. To support contact between students, teachers are further
encouraged to implement teaching methods that promote interaction. Even though group
work is perceived as being more difficult to conduct digitally, group assignments can still
provide a first step toward creating closer contacts between students.

While lecturers are the first point of contact for most students during distance learning,
universities as institutions can and should help to support all parties involved based on
the following short-term recommendations for action for general teaching. University
management and administration are recommended to educate students and lecturers on
health-promoting measures in the home office to reduce physical discomfort and prevent
fatigue and stress, which is detrimental to quality learning [28,61]. Both students and
lecturers need to be made more aware of the physical and mental health strains of distance
teaching and learning, so as to increase their understanding and tolerance of the shortcom-
ings of others. The use of standardized software in teaching across administrative-unit
boundaries needs to be fostered. Universities need to find solutions to provide adequate
alternatives to field, laboratory, and practical exercises. If this is not possible, they are
recommended to provide intensive catch-up formats for such classes once attendance
teaching resumes. To support social exchange between (particularly first-year) students,
(a) student online platform(s) for exchange and/or joint learning should be established.
Admission to these platforms should be made subject to prior agreement to the adherence
to netiquette in these platforms. Universities should make teachers aware of restrictions
that individual students potentially face during the pandemic resulting from socio-material
learning environments, mental stress, and technical challenges. Exceptions for individual
students should be permitted and developed to ensure accessibility to education for dis-
advantaged students. Resumption of face-to-face teaching as soon as legally—and from a
public-health perspective—possible again, should be announced with sufficient advance
notice to allow students who have returned to live with their families to come back to the
universities’ locations and rent accommodation in time.

With advancing vaccination rates, post-pandemic educational futures become more
tangible, and the need for empirically well-grounded discussions on such futures increases.
Based on our extensive study, we see the implementation of the following medium-term
measures as essential to make teaching future-proof and distance learning more learner-
centered and sustainable beyond the phase of the pandemic [62]: the continuation of
the digitization of university processes, literature, and library services must be strongly
fostered. Based on this study, the retention of online course offerings, the establishment
of hybrid courses, and the strong encouragement of creative and innovative online and
blended teaching methods are recommended [27]. Current distance learning formats
should not be adopted unchanged, but prevailing problems should be removed, such as
the lack of social contacts and time structure. The technical possibilities of (new) learning
software are continuously developing and expanding. They offer new opportunities but
also present challenges for lecturers. Regular and compulsory training for teachers in these
new opportunities is, in our opinion, the only option to keep university teaching up-to-date
with the young generations’ expectations of education in the post-pandemic, post-digital
age. For teachers to be able to reserve sufficient time to acquire and update their digital
skills, it will be necessary for universities to offer corresponding teaching reductions. After
all, the acquisition of digital skills is an important pillar of tertiary education, preparing
students for an increasingly digitized labor market and society. As has been long noted
by (critical) education scholars, pupils and students need skills that prepare them for
a responsible and active use of digital media, allowing them to become mature digital
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participants in society (e.g., [63,64]). This is an essential component of socially sustainable
education and society in the post-digital.
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Abstract: The COVID-19 outbreak has compelled many organizations to adapt to a rapidly changing
environment. In this context, the aim of this article is to unveil how a small R&D organization
has been able to rapidly take advantage of the opportunities offered by the COVID-19 outbreak
and to understand the factors that have enabled organizational speed. Results of the qualitative
analysis of this exemplary single case show that a combination of factors at the individual level (i.e.,
characteristics of the CEO and collaborators), organizational level (i.e., structure, resources, operative
systems and processes, culture), and partner level (i.e., characteristics of the partner portfolio) is
required to go through a very fast recognition–decision–execution process.

Keywords: organizational speed; dynamic capability; ambidexterity; COVID-19; R&D organization

1. Introduction

The COVID-19 outbreak, which the World Health Organization declared a pandemic
on 11 March 2020, has disrupted all business environments. Compared with other con-
tagious diseases, COVID-19 appears to be both more deadly and more contagious, thus
leading scientists to consider it “the worst health crisis of our times” [1]. Consequently,
all COVID-19 health policies have been directed towards decreasing the replication of
the disease and saving lives. This situation is posing serious problems for all individu-
als, organizations, and countries; looking at organizations, the economic shutdown has
put pressure on manufacturing, decreased demand, and contracted industrial profits [2],
shocking organizations and putting economic sustainability at risk, which has called for
attention on this issue [3,4]. However, at the same time, it might also offer a potential
opportunity for some organizations, especially for R&D labs operating in the healthcare
industry domain, which has a direct impact on human health and wellbeing.

The topic of how organizations adapt to changes in their external environment is
an issue around which there is recent and still open debate. Although the literature has
dedicated increasing attention to this matter in recent decades, organizations continue to
fail in doing it effectively, especially in the case of discontinuous change [5]. The changes
that COVID-19 has brought about are not only discontinuous, but also unexpected, which
further contributes to making this challenge tougher. Indeed, an organization needs to be
flexible enough to move and reconfigure its organizational resources and processes to cope
with environmental changes [6], which is far from being an easy undertaking, especially
in certain situations where the key is responding quickly to environmental challenges [7].
In this regard, very recently, Dykes et al. [8] conceptualized organizational speed as “the
dynamic Gestalt-like capacity of an organization to quickly identify, assemble, reconfigure,
modify, and deploy its organizational processes and activities” [8] (p. 270), which seems to
be exactly what firms need in such unexpected situations as the COVID-19 outbreak. They
explain that this dynamic capability encompasses three dimensions, namely recognition
speed, decision speed, and execution speed, emphasizing the holistic perspective they
use to study organizational change, and explicitly calling for further investigation on this
underexplored concept, with a particular focus, among others, on antecedents [8].
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In addition, to the best of our knowledge, strategic issues, related to the broader theme
of dynamic capabilities that organizational speed is part of, have mainly been investigated
in manufacturing contexts, with some exceptions focusing on service industries (e.g., [9]),
thus leaving the domain of R&D organizations unexplored.

On such bases, this article aims to answer the following research questions: How can
an R&D organization rapidly take advantage of the opportunities offered by the COVID-19
outbreak? What are the factors that enable the organizational speed of an R&D organization
in the face of the COVID-19 outbreak?

For this purpose, we examine a single yet exemplary case of a small Italian R&D
organization that has faced these challenges rapidly by launching several new explorative
and exploitative projects to respond to the open questions posed by the COVID-19 outbreak.

This research is particularly relevant because it allows lessons to be learned after a
crisis-like situation, so as to take advantage of the positive experience of an organization
that was able to turn this difficult situation into an opportunity [4]. This study contributes,
from a theoretical and practical standpoint, to the debate surrounding how small R&D
organizations can promptly react to the disruption this new pandemic has brought about
and turn challenges into opportunities. From a theoretical perspective, we elaborate on the
concept of organizational speed, offering an overarching view on the recognition–decision–
execution process in times of rapid change and associated antecedents at the individual,
organizational, and partner levels. In addition, we contribute to the recent stream exploring
the connection between the triple bottom-line dimensions of environmental, social, and
economic sustainability and the COVID-19 pandemic, with a particular focus on economic
sustainability. From a practical perspective, we make managers of small R&D organizations
aware of how they could be prepared to face such disruptive situations, where the only
chance to survive is by transforming challenges into opportunities.

The remainder of this article is structured as follows: in the next section, we briefly
lay out the theoretical bases for our study, and then we illustrate the methodology that we
followed and present the results of our analysis, before discussing them in light of existing
studies and highlighting implications for theory and practice.

2. The COVID-19 Outbreak

After the first cases of pneumonia in China (Wuhan City, Hubei Province) at the end
of 2019, the rapid escalation of coronavirus disease 2019 (COVID-19) led the World Health
Organization declare it a global pandemic on 11 March 2020.

It is widely recognized that the COVID-19 pandemic crisis embraces the health,
economic, and social domains. In this context, economists, scientists in the pharmaceutical,
epidemiology and biology fields, and policy-makers have led the scene of ongoing debates,
but the deep impact on work and organizations calls for a managerial and organizational
perspective to complete the picture [10].

While being acquainted with all of the serious difficulties that people and organiza-
tions are facing, we must also acknowledge the opportunities that such a changing context
offers to organizations [11]. Unquestionably, the COVID-19 pandemic has left no alter-
natives to organizations but to reconsider how to adapt to the new situation in the most
suitable way [12]. Therefore, the capacity to rapidly respond to changes has been consid-
ered the key to survival, which is assured not only by financial assets in this scenario [13],
further confirming the relevance of successfully adjusting to a mutable environment in all
of its facets [14].

However, the ability to change is not enough, but rather speed is central; indeed,
in a pandemic, “time is so valuable and essential, that the question of costs is far less
important than the ability to get to a solution sooner” [15] (p. 410). Based on the rationale
that organizations that have transformed to survive through previous crises have been
able to change what they do quickly [16], authors of recent publications in the COVID-19
domain stress the prominent role of speed, both in engaging with new ideas and taking
actions (e.g., [11,15,17]). Organizational capabilities related to such abilities are not simply
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associated with the redeployment of resources, but rather they require other mechanisms,
which contributes to increasing the complexity and demands further research [18].

Despite this evidence, “we know little about the novel organizational and change
aspects that the disease represents beyond our established and comfortable researching
boundaries” [10] (p. 263).

On such premises, we aim to take advantage of the unique chance to carry out
phenomenon-driven research, i.e., shaping research as the phenomenon occurs [10,19],
which provides the perfect conditions for conducting research on organizational speed in
the COVID-19 pandemic scenario.

3. Theoretical Background

One of the key issues in the strategic management field relates to modifications in the
environment and the subsequent organizational adaptation on the part of firms through
their strategic changes [20]. The literature has widely recognized the importance of strategic
change, especially in dynamic environments, and has associated it with the reconfiguration
of the resources and capabilities an organization possesses (e.g., [21]). In this context, agility
and flexibility are the most used terms by the literature to refer to the ability organizations
have to adapt to the changing environment and satisfy market demand [22]. However,
the two terms (i.e., flexibility and agility) are often used interchangeably, blurring the
boundaries between them [22]. Recently, some articles have tried to shed light on this
issue, highlighting that, since “agility emphasizes speed and flexibility as the primary
attributes of an agile organization” [23], flexibility seems to be just a component of agility,
which is a more encompassing concept. In other words, agility has been recognized by
some authors as a natural evolution of flexibility since fast market changes and global
competition, which characterize the current competitive arena, have also emphasized the
need for speed: flexibility is thus “an agility capability, among other capabilities such as
responsiveness or speed” [22] (p. 1138). Along the same lines, Singh et al. [24] and, more
recently, Baškarada and Koronios [25] further argue that agility enables a company to
respond to the external stimuli producing changes along two independent dimensions:
magnitude of change and rate of variety change, which respectively refer to flexibility
and speed relative to the competitors. Besides flexibility and speed, Walter [26], in her
up-to-date literature review, also identifies responsiveness and competency as the main
agility capabilities, all falling under the broader umbrella of dynamic capabilities [26]. Our
article is theoretically grounded in this literature and focuses on one of the dimensions of
agility, namely organizational speed, which, in the face of the COVID-19 scenario, seems to be
a winner and a needed capability for companies not deeply investigated by the literature
so far [25]. Indeed, organizational speed can be considered one of the components of
agility, even though it emphasizes rapidity, based on the idea that “for action to occur—and
occur quickly when conditions warrant—the firm must be alert to the need for action,
quickly decide what to do, and have the capability to execute the action” [8] (p. 272).
Organizational speed is thus composed of three main dimensions: recognition speed, which
is the speed with which an organization recognizes opportunities and challenges; decision
speed, which is the speed with it reaches decisions to act; and execution speed, which is the
speed with which it mobilizes resources, processes, and activities for the implementation
of an initiative [8]. While so far studies on organizational speed are scant, studies on
agility have mainly embraced the manufacturing industry, leaving R&D organizations
and laboratories under-investigated; only recently some articles, focused on the broader
concept of dynamic capabilities, have started investigating R&D and technology-based
organizations. To provide an overview of the studies on this issue in the R&D context, we
performed a search in ISI Web of Science (WoS) combining the keywords “R&D lab*” OR
“innov* lab*” OR “research lab*” OR “research cent*” OR “R&D organi*” OR “technology-
based” with the keyword “dynamic capabilit*”, both in the Topic (title, abstract, keywords).
Results yielded 90 articles, which, after filtering by WoS categories (Management, Business),
document type (Article, Review), and language (English), decreased to 58. After reading
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the full text, we identified 17 articles that fit well with the domain of interest. Table 1
exhibits some details of these articles, showing some first evidence concerning the paucity
of literature in this area.

Articles can be divided into two main groups where the former contains the articles
that assess the impact of dynamic capabilities on firm performance, whereas the latter
contains those that investigate the antecedents. Overall, articles in the first group prove that
different dynamic capabilities, such as R&D and marketing capabilities [27], absorptive,
innovative, and adaptive capabilities (e.g., [28]), and organizational capability [29,30], play
a positive role in enhancing different dimensions of firm performance.
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Articles in the second group, encompassing contributions that are more recent, start
to look at how dynamic capabilities are formed, thus examining antecedents of specific
dynamic capabilities, such as ambidexterity [37], exploration and exploitation capabili-
ties [35], or innovative capacity [31]. Overall, antecedents are found at three main levels,
namely the individual, organizational, and partner levels. At the individual level, skills [31]
are mentioned as important antecedents, with particular reference to the attitude towards
adaptability and a strong previous knowledge base [35]. At the organizational level, rou-
tines and processes and mechanisms of learning and knowledge governance seem to serve
to innovative capacity [31]; in particular, routines in systematizing existing knowledge and
experience are given particular emphasis for their potential to transform that knowledge
into future capabilities [35]. Finally, partnerships seem to contribute to develop sensing
and seizing capabilities [33].

It is clear that the literature on how dynamic capabilities are formed is scant and
that there is a lack of an overarching view on antecedents at different levels. In addition,
it mainly focuses on new technology-based firms, leaving the other R&D organizations
unexplored. Moreover, there is only one article [41] specifically dealing with the ability to
respond to a rapidly changing environment, but only as one of the components through
which the impact of dynamic capabilities on firm competitiveness and performance is
tested. Therefore, the dimension of speed has not received the attention it deserves.

To bridge this gap, this article aims to understand how an R&D organization can
rapidly take advantage of the opportunities offered by the COVID-19 outbreak and to
unveil the factors that enable the organizational speed of an R&D organization in the face
of the COVID-19 outbreak.

4. Methodology

We employed a qualitative methodological approach for its ability to capture evolution-
ary, relational, temporal, and cultural complexities and offer detailed and contextualized
descriptions of actions and interactions associated with the innovation domain [44]. We
relied on the recent article by Elsahn et al. [45] that aims to provide directions for more
rigorous and transparent case studies in the field of technology and innovation manage-
ment. Our study follows an approach that adopts a variance ontology with a process
epistemology [46] in trying to describe innovation processes in terms of stages, phases, or
cycles identifying causal relationships. Following the suggestion to select multiple cases
or an exemplary single case theoretically proposing a strong justification, we selected the
exemplary case of a small R&D organization, Polo GGB (Pole of Innovation in Genomics,
Genetic and Biology), because it represents a “revelatory case” [47] of rapid reaction to the
challenges posed by the COVID-19 outbreak. Moreover, it is set in Italy, which was the first
country (after China) where the virus spread dramatically.

The rapidity Polo GGB shows in quickly adapting to the challenges posed allowed us
to carry out an in-depth analysis of a complex phenomenon, analyzing it from different
perspectives and precisely while things were happening. This is particularly important
to increase internal validity of results and to avoid the risk that informants do not re-
member relevant events precisely [48]. Actually, this approach aims to understand the
intricacies and complexity of the matter object of study by allowing researchers to unveil
meaningful features of real-life events [49]. In addition, this responds to the recent push for
research designs that are more focused on specific empirical phenomena based on a rich
and contextualized qualitative approach [50]. Providing such a detailed analysis is time-
consuming and implies a significant involvement of respondents, which was not simple at
all considered the contingent situation related to the COVID-19 pandemic and pressure on
organizations. This contributes to our opting for a single exemplary case where the object
of analysis is likely to be detectable, as recommended by Pettigrew [51]. Indeed, when
the COVID-19 pandemic exploded, the chosen R&D organization was strongly motivated
and committed to launch new products and services in the market as soon as possible,
which let us observe what it did and what allowed it to do so. Therefore, the purpose is to
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develop new understanding and knowledge in a context of novel arrangements (i.e., the
COVID-19 pandemic), exploring an under-investigated topic (i.e., organizational speed)
from a pragmatic point of view and in line with what the literature suggests is feasible and
appropriate for a single case study research (e.g., [52]).

The unit of analysis of this study is the organization, but we enlarged the scope of
investigation with the intent to capture diverse elements that enabled organizational speed
(i.e., at the individual, organizational, and partner levels). Methodologically, this was done
by triangulating the data at distinct levels in the organization, as explicitly suggested by
Ritala et al. [50], to cope with level multiplicity in innovation management research.

For this purpose, both authors carried out eight interviews with the CEO and two
scientists from Polo GGB following the research protocol (available upon request), which
were recorded and transcribed to increase reliability [53]. After a preliminary interview, the
CEO was selected as the main key informant due to her deep knowledge and involvement
in all ongoing initiatives in the organization regarding both strategic and operational
aspects, as frequently happens in small organizations. Furthermore, we interviewed two
researchers with a senior position and responsibility for projects who were selected in
different areas of research of Polo GGB to get complementary feedback from employees at
a different level in the organization, as anticipated. Using multiple sources of evidence and
having different researchers involved in data collection are techniques that contribute to
constructing validity and reliability, respectively. Data were collected on different occasions,
approximately one per week, to have the possibility, on the one hand, to follow the course
of events as they happened and, on the other hand, to understand well the relationship
between events and connection with the theory. This allowed us to go into deeper details
of the different facts interview by interview and sharpen interview protocols according
to the theoretical background. During these interviews, we collected information on
several aspects: the organization activities and structures, the new projects launched within
the COVID-19 domain, the recognition of opportunities, the decision-making process,
the execution of projects, and the factors that enabled the organization to be so rapid in
taking advantage of opportunities offered after the COVID-19 outbreak. We also checked
secondary sources such as reports and YouTube videos to increase the reliability of the data.

Considered the fast-paced nature of the study, immediately after each interview,
one of the researchers wrote extensive minutes that carefully documented the questions
asked, the responses given, and other relevant observations. Each researcher analyzed
data collected independently, inferring some understandings that were then discussed to
converge towards a shared interpretation.

To ensure the quality of data, we triangulated information derived from primary data
with secondary sources, as archival analysis. To further increase construct validity, we
asked the key informants to review the case study draft.

Data analysis involved identifying categories or data themes, as well as sub-categories,
naming them, and finding relationships among these categories and data themes, as
recommended by the literature (e.g., [47,49]). This step reflects the standard coding process,
which, in this study, was partially “theory-driven” [54] since most categories were not
unknown to the literature. The technique was to code the transcript of interviews, grouping
together quotes by means of a thematic criterion, so that they pointed to the same construct
and had a connection with organizational speed. Figure 1 exhibits an example of the
coding process.

We made extensive use of tables to organize and present data [55,56], thus making
evidence emerge from the analysis, which was the result of a reiterated process of examining
the data, going over the theory, and going back to the data. The comparison of evidence
with the literature during data analysis contributes to increasing external validity [53].
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Figure 1. Example of coding—main dimensions and themes that emerged during the interviews.

5. Results

5.1. Case Description

Polo GGB is a small R&D organization and a service facility employing 19 people
and founded in 2011 mainly by private companies, with the minor participation of one
university. This center of excellence provides operational capacity for innovation and
research infrastructure for projects involving genetics, genomics, biology, microbiology,
human diagnostics, agro-food, and environment. In particular, it provides researchers with
leading-edge facilities holding some of the most advanced instruments in three different
laboratories: Genomics & Bioinformatic Laboratory, Ecology and Genetics Research Center,
and the Immunology Laboratory. The Genomic and Computational Facility of Polo GGB,
located in a bio-incubator inside the Tuscany Life Science and Pharma Valley district in
central Italy, has two main objectives: driving innovation in genetics and genomics and
promoting technology transfer with industry, with a strong competence in sequencing
applications in all fields of biology. The Ecology & Genetics Research Centre is involved
in state-of-the-art research projects aimed at developing genetic measures for the control
of vector-borne diseases (malaria). The Immunology Laboratory is specialized in the
production of monoclonal antibodies. These two laboratories are located in Terni within
the Medicine Campus of the University of Perugia, still in the center of Italy but in an
adjoining region.

The pool of competences this R&D organization possesses makes this case particularly
relevant; indeed, the CEO explains: “Genomics, molecular biology, and immunodiagnostics
serve the purpose of COVID-19-related projects; they are a sort of tools to develop projects,
and we have all of them inside our organization”. This feature is not common in such
small organizations, which, combined with the strength of speed, repeatedly stressed by
interviewees (“Our strength is speed of action and reaction to changes”), makes this case
exemplary to inform academics and practitioners regarding best practices to be prepared to
face disruptive changes in the environment, such as the COVID-19 pandemic. Finally, yet
importantly, Polo GGB, being involved in a number of projects that have a high scientific
value, has been able to combine speed with quality of projects, overcoming the common
tension between speed or efficiency and quality or accuracy (e.g., [57]), which further
contributes to making it a case of excellence.

5.2. How to Take Advantage of Opportunities Deriving from the COVID-19 Outbreak Rapidly

In this paragraph, we describe how Polo GGB was able to react quickly to the COVID-
19 outbreak, showing a high level of organizational speed, in all of its three components,
namely recognition, decision, and execution.

5.2.1. Recognition Speed

The COVID-19 pandemic has posed many challenges in different fields, such as
economics, improvement of healthcare systems, safety, and security. In the healthcare
domain, the widely recognized opportunities have revolved around the development of a
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drug against COVID-19 and of swabs and serologic tests to detect the presence of the virus
and antibodies, respectively.

In this scenario, the CEO of Polo GGB, who holds the responsibility for launching
and managing projects for the organization, immediately senses the opportunity to use
the competences of the Polo along two main lines: “We are able to help and we are able to do
business in this situation”, she asserts.

Different idea generation sessions, organized very rapidly with the purpose of under-
standing what they can do practically, are organized. The first outcome is the recognition
of the type of competences they have and how they could be used fruitfully, as the CEO
outlines: “We have the competences in molecular biology, and we have an authorization to do
diagnostics; let’s exploit them and work immediately to validate the test to search for COVID-19
antibodies in real time”. In other words, the small R&D laboratory does not put routinized
procedures in place for scanning the external environment, but mainly decides to ana-
lyze the scientific and multidisciplinary internal competences they possess to promptly
recognize the opportunities they could pursue. This allows them to identify potentially
interesting ideas even though they are not in their core business, as the CEO highlighted:
“We have never realized a real-time test with a diagnostic purpose, but we can do it”. This means
they are able to re-think their way of doing business by combining the emergent oppor-
tunities with alternative use of their competence with respect to their standard way of
doing business.

Furthermore, the role of an outstanding Scientific Director of the Polo, based at the
University of Padova, must also be stressed: as the CEO outlines “This new idea is an
epiphany of our Scientific Director”, which means that the intuition of scientists can make the
difference in recognizing an opportunity in a timely manner.

In parallel with internal actions to identify opportunities, external ideas are also
evaluated: “We always welcome ideas coming from outside our company and never discard them a
priori”. On such a basis, despite the intense activity within the company, the CEO and staff
accept discussion of proposals from other firms or institutions without delaying them as
explicitly declared: “A firm contacted us thanks to a collaboration I had years ago with a business
angel that is now part of the advisory board of that firm, and I started listening and discussing with
them straightaway”.

To summarize, the recognition phase has proceeded internally and externally without
excluding any idea and trying to catch the necessary information as soon as possible to
check the feasibility and interest for Polo GGB.

5.2.2. Decision Speed

Thanks to the degrees of freedom the CEO has in terms of decisions on which projects
to launch, she quickly shares the ideas and opportunities with the Scientific Director of
Polo GGB to verify their scientific value and feasibility: “Polo GGB has a very quick decision
process and the possibility to set aside funds for research: it can use them without the intervention of
the Board if the investments are below 40,000 euros, as in the case of COVID-19-related projects”,
the CEO explains. “Moreover”, she adds, “I have daily contact with the Scientific Director to
check the feasibility and quality of the projects”. Overall, among the different opportunities that
emerged, four new projects are launched in a very short time lapse, as the CEO confirms:
“We, the Scientific Director and I, took the decision to proceed with these projects in a few hours”.
She also explains that this is not the standard way of progressing: “Normally, we make a
business plan [ . . . ], but in this case we had to be fast in deciding to start with the project, so
we gave priority to reaching the aim instead of doing the best financial choices; for example, we
considered technological feasibility and quality of the output first instead of preparing a detailed
budget”. This means that preliminary activities involving planning and budgeting, which
normally take place before deciding whether to launch a project or not, are given less
importance in favor of more operative tasks associated with whether the project could be
carried out in practice.
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The decision falls on four main projects, among which two are carried out within the
laboratories of Polo GGB, and the other two in collaboration with a set of external partners.

The first internal project has an explorative nature, ambitiously aiming to produce
a monoclonal antibody (i.e., a potential drug) against SARS-CoV-2; furthermore, they
realize they could use these immunology-related competences to identify SARS-CoV-2
to also develop a serologic test (i.e., direct test to detect whether a person has developed
antibodies against SARS-CoV-2). For the second internal project, which is more exploitative,
they could use internal competences to execute the real-time analysis of a swab to detect
infection by SARS-CoV-2, to be offered as a new service to clients.

As far as project ideas coming from external partners, the first project concerns ex-
plorative research to develop a platform for contagion risk management based on an idea
developed by the research center MATEMA and the University of Padova. Indeed, the
core idea is to identify clusters of employees that are more or less susceptible to SARS-
CoV-2 based on social, work, and environmental conditions, determining a risk score that
can improve decision-making on COVID-19 test execution. This project can contribute
to active surveillance of COVID-19 spread and, thus, safety in workplaces. Polo GGB
is contacted for its strong ability to analyze swabs and manage the logistics of swabs,
considering the relevance of a timely diagnosis of the presence of SARS-CoV-2. For this
purpose, on-site campers in remote zones are also set up thanks to the collaboration of a
large Italian company.

The second proposal, whose idea comes from the National Centre of Research (CNR) of
Italy, has the purpose of validating a method to test for the presence of SARS-CoV-2 in PM10
particles from filters made available by regional agencies for environmental safeguarding.
The CEO understands that Polo GGB is called to bridge the lack of instruments required to
analyze filters safely, as well as of the possibility to move them safely. The last explorative
project departs from an idea of the CEO, who contacted another laboratory in the north
of Italy with the aim of defining an algorithm meant to identify conditions increasing the
probability of getting infected by COVID-19, which could reveal useful insights for the
other ongoing projects.

5.2.3. Execution Speed

A few days after the decision to proceed, Polo GGB starts being operative on the four
new projects, which are set as priorities. Concretizing these ideas into ongoing projects
passes through the rapid re-allocation of different resources to the different new and
existing projects, which makes the need for new resource acquisition emerge. As the CEO
outlines, “We immediately realized we needed more technicians due to the increase in workload in
the laboratories after the COVID-19-related projects, so we hired four new employees straightaway,
which, for an organization such as Polo GBB, is a lot”. Normally, new employees go through a
training period when they are involved in some of the activities of ongoing projects; instead,
in this case, “We needed new technicians to be operative immediately; therefore, we integrated
them into all project activities, making senior technicians and scientists take responsibility for
them”, as the CEO and scientists explained. Indeed, in this case and contrarily from what
normally happens at Polo GGB, mid-level project leaders are defined and, in general, senior
technicians and scientists are given more autonomy and responsibility regarding the new
projects. Obviously, this does not exclude the supervision of the CEO: “I have multiple daily
meetings, even extemporaneous, with staff to check work in progress, identify problems, and decide
how to solve them, and frequent interactions with external partners”.

Interviewees admitted they have to face some difficulties in organizing the work and
some resistance against some activities, especially at the beginning, but then results are
surprising. As the CEO recognizes, “Our team was able to quickly switch from the routinized
activities that were mainly related to the genomic domain to molecular biology and diagnostics with
a willingness to perform these activities even unexpectedly [ . . . ]; they want to be active and help
in this emergency situation, and the result is that they react in a proactive manner”.
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One last relevant point raised during the interviews is the IT infrastructure: “We put
resources and efforts into creating an appropriate IT infrastructure to support the new activities
that need to be done rapidly. Normally, we didn’t need it, or at least we were used to a less developed
infrastructure, but now that we have it, it is another opportunity”. The high quantity of tests to
be processed requires strengthening the IT infrastructure to proceed more rapidly.

What is interesting for this study, beyond the scientific value of the projects that may
have a significant impact on society, is the richness and variety of initiatives that a small
R&D organization has been able to launch in such a short time span since the COVID-19
pandemic. Indeed, Polo GGB has gone through the recognition–decision–execution process
in less than three months. Using the words of the CEO: “Catching and developing new ideas
and implementing them quickly is key for our organization; I am active in doing it”.

5.3. Antecedents of Organizational Speed

The data analysis shows that antecedents of organizational speed can be found at
three levels, namely the individual, organizational, and partner levels, as described in the
following paragraphs.

5.3.1. Antecedents at the Individual Level

As far as antecedents at the individual level are concerned, they refer to characteristics
of the CEO and of the employees. The CEO clearly explains that human capital in an R&D
organization is at the basis of the ability to react quickly, because if scientists are highly
educated, they have a more flexible mindset, which is required to face challenges and solve
problems. As the CEO outlines, a company like Polo GGB “needs scientists and technicians
with high skills to take advantage of challenging opportunities from the market”, and she further
stresses, “this profile (where 80% of the staff have a PhD) is necessary to have flexible resources”.
People are encouraged “to learn from others in several ways to enlarge their competences and be
more flexible”.

On the other hand, scientists emphasize the fundamental role of the CEO in terms of
proactivity and ability to be a leader while also being part of the team: “(She) is involved in
all issues and involves us researchers in the different projects”, explains one of the researchers.
Moreover, the CEO describes herself as a person who “welcomes challenges; it is in my nature”:
her strong attitude towards taking risks emerges clearly from the passion in describing the
potential relevance, although uncertain, of the new projects. In addition, she explained that
she was rapidly able to recognize and evaluate new challenges both at the technical and
managerial levels, which reflects her dual competence.

5.3.2. Antecedents at the Organizational Level

At the organizational level, the flat organizational structure with a low degree of
hierarchy further allows the CEO to make decisions autonomously: “There are no other
middle managers between top management and other employees, which speeds up all processes”.
The organizational context, described by the interviewees as characterized by employees
“who normally carry out explorative and exploitative projects” and where “people are used to it
and it helps switching from one to another easily”, seems to be a fruitful environment to catch
the challenges posed by the COVID-19 emergency. Put in other words, the ability to start
both explorative and exploitative projects rapidly is obtained through a contextual form of
ambidexterity where scientists are used to easily moving between different tasks with a
different nature within the same laboratory.

A bundle of broad financial, technological, and knowledge resources complements
the flexibility allowed by the scientists and the structure, because it facilitates the number
and variety of new projects Polo GGB is able to implement. As the employees declare,
“We have a wide variety of technologies available in house, which, together with a wide spectrum
of competences, allows us to start new projects easily and rapidly”. Moreover, the CEO adds,
“financial resources are not a problem for us, and we have visibility on resource availability in the
medium term, which poses no problems in carrying out new projects”.
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The culture plays a fundamental role in this R&D organization, and the CEO empha-
sizes this aspect a lot during the interviews: “We have put a lot of effort into creating a culture of
continuous change to be ready to learn new things and adapt to the changing environment rapidly”.
Indeed, shared values seem to be at the core of their mission and permeate all levels of
the organization. The CEO has worked on fostering and stimulating a culture of mutual
learning and inclination towards change that looks at the success of the organization in-
stead of at the success of individuals. This culture is reflected by the rewards system, since
the company “does not reward individuals, but the team, which is pushed towards accomplishing
the team goal”. Furthermore, scientists and employees have always been used to working
with external partners, because “for a small R&D organization such as Polo GGB, being open to
collaboration is essential to being more ready and reactive; of course you are able to collaborate if you
are an excellence in your field, so our employees are always pushed to maintain a high reputation”,
the CEO underlines.

Finally, internal operative systems and processes reflect the climate where everybody
is motivated to work and interact frequently with colleagues sharing different backgrounds,
and communication is facilitated not only horizontally but also vertically. The speediness
is also guaranteed by the fact that employees “frequently check the work in progress through
meetings, so that if there is a problem, it emerges immediately”; in addition, “communication is
frequent and open; we use different channels to be always updated, almost in real time”, highlights
the CEO. This open line of communication facilitates the monitoring of projects, problem
solving, and control of the scientists’ work, while maintaining a climate of collaboration.
Generally, the employees “are always open to accepting, evaluating, and discussing solutions
proposed by third parties to find the most effective ones”. This is backed by the fact that scientists
and technicians working in teams have different competences, as the CEO explains: “People
work in teams, and in each team there are different competences; problem solving is more rapid in
this way”.

5.3.3. Antecedents at the Partner Level

The same open culture has made Polo GGB establish a wide portfolio of relationships
with external partners, most of which are based on a complementarity principle. This
factor further increases the potential of the organization to recognize new opportunities
and implement projects more rapidly due to their previous experience of collaboration
and lack of competition. In the words of the CEO, “collaborations with a wide variety of
external entities are common and facilitate idea development or implementation”; complementarity
among partners seems to play a positive role, as the CEO confirms: “Having partners with
complementary resources and capabilities speeds up collaborative projects”.

Figure 2 presents an overarching picture of how organizational speed is obtained and
the antecedents of organizational speed, which is the main result of this study.
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Figure 2. Overview of the antecedents of organizational speed.

6. Discussion and Conclusions

6.1. Discussion of Findings

The purpose of this study was to understand how an R&D organization can rapidly
take advantage of the opportunities offered by the COVID-19 outbreak and to unveil the
factors that enable the organizational speed of an R&D organization in the face of the
COVID-19 outbreak.

Our case shows that Polo GGB is able to revise its strategy, integrating both explo-
rative and exploitative projects, balancing the exploitation of the current capabilities with
developing new ones.

In the face of the dramatic external circumstances, the R&D organization displays
a great ability to adapt its strategic direction to seize the newly emerged opportunities
fully; the whole organization is able to respond by adding a new set of projects to the
current portfolio, thus keeping pace with the challenges posed by the external environment.
Organizational speed is achieved through a quick process that involves fast awareness and
recognition, decision, and action. Overall, it seems that the internal scientific competences,
jointly with the outstanding profile of the Scientific Director of the Polo, are at the basis of
the first two steps. Firstly, Polo GGB recognizes they have a strong and differentiated pool
of competences they can use for emerging opportunities, identified through idea generation
sessions, despite not being in line with their core business. Secondly, in the decision phase,
the attention is focused more on whether the Polo has all the competences required for the
project and whether the project is feasible from a technological point of view, rather than on
detailed planning and budgeting. During the execution phase, these new projects become
operative very rapidly, revealing the strong potential of the small R&D organization that
is the object of study. Indeed, through a rapid reallocation of resources and the hiring of
new employees who become operative straightaway thanks to the supervision of senior
technicians and researchers who are granted enhanced autonomy and responsibility, Polo
GGB has reached the first results in a record time.

Results show there is a set of factors that enable the CEO to successfully recognize
and act promptly when it is time to boost changes and to quickly commit the resources
to new courses of actions in response to such changes. According to the few previous
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contributions on dynamic capabilities in R&D organizations, these factors are spread out
over three different levels, namely the partner, organizational, and individual levels. For
organizational speed to be increased, the combination of the specific identified elements at
the three levels enables a quick recognition, decision, and execution process: what we add
to the previous debate is an overarching and integrated picture of these antecedents that
jointly allow these small R&D organizations to react promptly.

At the partner level, the open innovation attitude combined with the company’s
reputation, also boosted by the fact of having two laboratories located in an incubator and
another one in a university, enables the proliferation of interesting external opportunities
and partnerships and facilitates the identification and subsequent execution of some of the
new projects. Furthermore, the partnerships already in place facilitate the scanning and
sensing of new opportunities and projects as well as their subsequent execution. At the
organizational level, the flat organization with a low hierarchy favors a climate of effective
open communication and collaboration throughout the organization, where silos are broken
up; as a result, employees are used to working in a team, where their multidisciplinary
competences are enhanced and a process of mutual learning and cooperation is encouraged.
The incentive system and the values of the organization promote cooperation instead of
competition, nurtured by the fact that the evaluation is made on the team instead of on
the individuals. At the individual level, employees are fully embodied in the culture and
systems of the organization, handling exploitative and exploratory activities simultaneously.
Furthermore, the strong knowledge in several different scientific fields and the commitment
devoted to its development allow the company to be flexible in accepting new projects. In
other words, commitment and flexibility coexist and contribute to organizational speed;
this flexibility is rooted in the deep knowledge and experience of the organization in the
three main scientific fields, representing the core competences, developed over time, which
permits the generation of options for future explorative and exploitative projects.

Overall, the organization’s attitude towards teamwork, the multidisciplinary col-
laboration among departments, the availability of financial resources, the partnership
ecosystem, and the creativity and skills of the employees combined with their strong
attitude in problem solving are all fundamental ingredients of the formula that leads the
company to show this high level of organizational speed. These factors, embracing the
partner, organizational, and individual levels, are inter-related, aligned, and mutually rein-
forcing. The principles and values of the organization permeate the systems, the practices,
and the behavior of employees, fully nurtured by the strong participative leadership style of
the CEO who is able to mentor and at the same time coach, orchestrate, and bring together
diverse employees to create an effective team [57–59]. Furthermore, the existing contextual
ambidextrous structure makes it possible to realize the strategic goals of the company on
several fronts, also thanks to the highly skilled personnel of the laboratories. It seems that
the organization, at a time just as the new projects are introduced, is well-aligned along its
central building blocks (structure, strategy, system, share value, style, skills, staff), often
mentioned by the literature [60] as fundamental for firm competitive advantage. Indeed,
maintaining the alignment along these elements keeps on being a key priority for the CEO:
the implementation of new projects is consistent with the organizational structure of the
laboratories and the systems in place; the new staff share the systems and values of the
organization; cross-functional teams are maintained as much as possible, thanks to the
support of virtual technologies. This allows the organization and the employees to recon-
figure their activities to embrace these new opportunities in their daily work and strive to
work together to achieve clear and consistent goals, while avoiding tensions and conflicts
that could have emerged. While previous contributions on DC in R&D organizations have
mainly investigated some specific factors, this study emphasizes the importance of having
a set of different factors at different levels aligned and working in a synergic way to reach
high levels of organizational speed.
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6.2. Theoretical and Practical Implications and Limitations

This study offers some interesting theoretical and practical implications.
From an academic standpoint, the present article extends the literature on organi-

zational speed and dynamic capabilities from the context of manufacturing firms to the
much less investigated context of R&D organizations. Furthermore, it offers an overar-
ching picture of how a combination of different and aligned elements allows an R&D
organization to face the challenges posed by the COVID-19 outbreak promptly. Other
studies can further enrich this literature by deeply investigating the interplay among the
different enablers and the role of the CEO, as well as by shedding light on the process that
leads to organizational speed, maybe enlarging the studies to other R&D organizations of
different sizes and industries. Considering the increasingly mutable social, economic, and
environmental scenario, R&D theorists are likely to be particularly interested in a better
understanding of how R&D organizations or departments can face disruptive changes
efficiently, as well as how they can prepare to be ready to do so. This study, aiming to
elaborate on organizational speed, goes in that direction by providing an overarching
picture on how to unfold the recognition–decision–execution process rapidly and identify-
ing antecedents at the individual, organizational, and partner levels, which represented a
gap in the literature. In addition, it contributes to the recent stream connecting the triple
bottom-line dimensions of environmental, social, and economic sustainability with the
COVID-19 pandemic (e.g., [3,61]), with particular attention on economic sustainability.

From a managerial viewpoint, the case shows that the antecedents of organizational
speed are located at different levels of the organization, in the mind and knowledge of
employees, in the values, systems, and processes in which they are embodied, and in the
ecosystem of external relationships. In this context, CEOs must play the role of orchestrators
who keep the communication channels open, interacting consistently, frequently, and
effectively with employees and other stakeholders about strategic goals, priorities, and
values. Due to the small size of the organization, the CEO becomes the point of reference
for all employees and can easily expand the decision portfolio, adding variations to the
initiatives already in place [62]. Managers of small R&D organizations should interestingly
notice that an upgrade of the IT infrastructure is required to speed up processes, as widely
recommended by the literature (e.g., [63]), which suggests investments in this area are
useful even in those contexts where a deep use of IT is not widespread. At the same
time, investments in improving the infrastructure, or in more general processes, may offer
further opportunities to change the standard way of doing things, leading to processes that
are more efficient. This example suggests that the first move towards change may be the
most difficult one, but then it can open new scenarios for development in small contexts.

With particular reference to the global practicalities of curtailing the COVID-19 pan-
demic, this study can have an impact by showing how small R&D organizations can react
to the disruption this outbreak has brought about and proving the fundamental role they
can play in this situation thanks to their ability to react promptly. Small R&D organizations
that have the right intuition and a structure able to support innovative ideas are making
the difference in such a challenging situation.

Of course, we recognize the limitations related to the analysis of a single case, which
prevents us from making our analysis generalizable to different contexts. For this purpose,
future qualitative research could contribute to replicating or enriching our proposed frame-
work across multiple settings, and subsequent quantitative studies could statistically test
relationships among variables.
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Abstract: The lockdown of universities and educational institutions during the COVID-19 pan-
demic has negatively impacted the educational process. Saudi Arabia became a forerunner during
COVID-19 by taking initial precautions of curfews and total restrictions. However, these restric-
tions had a disruptive effect on various sectors, specifically the educational sector. The Ministry
of Education strived to cope with the consequences of these changes swiftly by shifting to online
education. This paper aims to study the impact of COVID-19 on the educational process through
a comparative study of the responses collected from different cases, and the challenges that are
faced throughout the educational process. The study conducted a cross-sectional, self-administered
online questionnaire during the outbreak and distance learning, which was designed based on the
Technology–Organization–Environment (TOE) framework of students. Most questions used a five-
point Likert scale. The responses were randomly collected from 150 undergraduate and postgraduate
students who were studying in Saudi Arabian universities, to study the overall performance of
education institutions during COVID-19. The collected data were analyzed and compared to the
results in the literature. The main factors impacted by this transformation are addressed. These
factors are based on research and observations and aim to overcome the encountered limitations
and to present their level of impact on distance education. The research framework can be useful for
higher educational authorities aiming to overcome the issues highlighted and discussed in this study.

Keywords: COVID-19; pandemic; educational process; higher education; online education

1. Introduction

When COVID-19 spread, authorities and organizations around the world found it
difficult to respond quickly to the consequences of the pandemic. Consequently, many
emergency changes were implemented worldwide in different domains, including gov-
ernment [1–3], public services [4,5], healthcare [6,7], education [8], transnational labor [9],
geopolitical issues [10–12], the global energy market [13], spatial dimensions [14], and
the economy [15–17]. These changes imposed serious challenges on the global higher
education sector in terms of coping with its high impact on the educational process. In
March 2020, at least 100 countries announced national school closures to combat virus
transmission. The closures affected roughly half of the global student population [18].
Reviews also cited the negative economic impact of educational institutions’ closures on so-
ciety, which lost (a) a significant number of workers, who were forced to leave work to take
care of their children’s education; and (b) the privilege of attending classes, especially for
students with poor understanding and educational attainment [18]. This issue prompted
many universities and educational institutions to conduct significant transformations,
review essential elements of their business processes, and adopt technology to continue
their operations according to new guidelines and procedures [19]. Given the speed of
change necessitated by social distancing, they had to confront challenges that arose with
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the emergence of the online delivery of teaching content, specifically the rapid digitization
of the curriculum [20].

In Portugal, for example, after identifying the first case of COVID-19 on 7 March
2020, the Presidential Council announced the suspension of all activities, including edu-
cation. Accordingly, face-to-face teaching was suspended due to the closure of schools
and universities, and online teaching and learning was promoted by the continuity of the
activities through teacher–student interaction via digital tools, such as Blackboard [21,22].
Another precautionary measure was taken by the United Arab Emirates (UAE) to contain
the spread of the virus. The authorities in the UAE applied several safety measures by
closing universities and schools, suspending any outside entry to the country, canceling
public events and gatherings, and moving to online education [20,23,24]. Higher educa-
tion institutions in the UAE also worked on engaging students in interactive discussions,
whether synchronously through web meeting tools or in asynchronous ways via discussion
boards and other tools. As a result of this situation, many universities in the UAE adopted
new digital delivery methods [20]. The smart university of Hamdan Bin Mohammed has a
rich experience in delivering online content, as it is considered to be the first e-University
in the UAE [25]. Heriot Watt University in Dubai is working on “Vision”, a virtual learning
delivery tool, and the universities of Sharjah and the UAE have adopted the Blackboard
system [20]. Saudi Arabia is another example that faced the same scenario. After the World
Health Organization (WHO) pandemic announcement, the Saudi Arabian government
applied a lockdown in most sectors. On 9 March 2020, the Ministry of Education (MOE)
in Saudi Arabia immediately started to deliver online education in all government and
private educational institutions [26,27].

Given this history, this paper aims to study the impact of COVID-19 on higher edu-
cation by highlighting the educational processes that were followed during COVID-19,
and how they could be improved from a student’s perspective. In addition, this research
mainly focuses on studying the impact of those rapid changes on student satisfaction in
Saudi Arabian universities. It was crucial to identify the factors that play important roles in
facilitating and improving the higher education responses to the pandemic. This research
would benefit educational institutions located in Saudi Arabia in understanding the current
status of learning and education in universities. Furthermore, it is important to understand
how to improve the explored status based on the recommendations discussed in this study.
The identified factors can also be useful and applicable for other countries, to enhance the
performance of their educational system.

The rest of the paper is organized as follows: in the next section, a literature review
and related work is presented to give more insights regarding the context of this paper.
This is followed by highlighting the methodology used during the study. After that, data
analysis and results are discussed side by side. The discussion section highlights major
developments and achievements of research objectives. Finally, the paper concludes with a
summary of this study and ideas for future research.

2. Literature Review

The lockdown of universities and educational institutions around the world during the
COVID-19 pandemic showed a rapid transformation from face-to-face learning to online
learning, which comes in two forms of interactions: synchronous and asynchronous [28].
Synchronous education encourages human interaction between an instructor and a student
to assist the student’s engagement and interactivity. Asynchronous education relies on
technologies that do not require real-time interaction between instructors and participants,
such as email, recorded video, discussion forums, etc. Most online education provides
an asynchronous learning environment that encloses the flexible practical educational
process [28].

In this section, previous work was reviewed to understand the degree of the educa-
tional process change in universities and other educational institutions globally, regionally,
and locally. It aims to find out how the COVID-19 pandemic has changed the educational
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process and to what extent this emergency situation has created a considerable impact
on the performance of academic staff and students. The subsequent sections describe the
educational situation after COVID-19 in different regions.

2.1. Education during COVID-19 in Europe

In Portugal, telework was implemented in terms of teaching and administration. Later
on, it was announced that the education process would be conducted remotely for the
second semester [21,29]. The second semester extended to 27 June 2020, to ensure the
completion of curriculum activities more flexibly. The working scenario was applied as
follows: first, teachers started to coordinate with program supervisors and educational
councils to adjust teaching and learning strategies considering the distance learning context,
with educational resources available to students at different times to work on activities and
assignments. Second, teachers provided students with regular feedback on their educa-
tional progress by recording all activities in a summary form for evaluation and adding
related notes. Third, teachers should also have shared the changes made in the teaching
process with students and agreements on the assessment methodologies that were to be
adopted. Last, in order to support teachers in this transformation, the Center for Innovation
and Teaching and Learning Development developed a number of procedures for posting
advice and suggestions throughout the blog and sharing ideas through webinars [21,29].
This training was focused on how to teach online, how to manage online activities, etc.
Despite this, there were limitations to investigate, such as the way faculty members use
the platforms and develop teaching methods to meet the program’s institutional require-
ments [21]. This means, despite the effectiveness of the platforms in the continuity of
the education process, there is no potential to ascertain the methods of faculty members
and their development in using the platforms to meet the institutional requirements of
the programs.

Similarly, COVID-19 created visible impact over educational institutes located in the
United Kingdom (UK). A research study conducted a survey by taking opinions from
the final-year medical students in the UK. The purpose was to illustrate the impact of
COVID-19 on final examination and placement processes. The research managed to collect
responses from 33 medical institutes across the UK. The collected results identified that
38.4% of participants’ examinations were cancelled due to the pandemic situation [30].
Moreover, the digital higher education status in Germany was analyzed in research to
investigate the impact of COVID-19 on learning processes. The research discussed the
positive side, as due to this pandemic situation, the success of the digital education and
innovation process widely increased [31]. Another significant issue is outdoor education
for university students (or for younger people), which has been presented in different ways
related to transitional justice [32,33].

One more study was conducted in Spain to analyze the effect of the COVID-19
quarantine on the learning performance of students in higher education [34]. A field
experiment was applied to 458 students from three subjects at Universidad Autónoma
de Madrid (Spain). The researcher studied the differences in assessments by splitting
the students into two groups. The first group was of the academic years 2017/2018 and
2018/2019 while the second group was of the academic year 2019/2020, which is the group
that was disrupted by the pandemic and shifted to online education. The results showed a
positive effect of COVID-19 quarantine on the student’s performance and the continuity
of the activities that did not change after the confinement. It even led to an increase in
activity assessments and subjects. Additionally, the results showed that the first group did
not study continuously, while the second one did. This means that COVID-19 confinement
changed the study strategy to a continuous habit that improves student efficiency in the
studies. Based on that, better student assessment scores are expected due to COVID-19
confinement, which would lead to the improvement in their educational performance [34].
The research highlighted that despite the global negative impact of COVID-19, it may have
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had a positive effect on students (with additional autonomous activities), which leads to
spending more time understanding and mastering all lessons and activities.

2.2. Education during COVID-19 in Middle East

In the Middle East, the situation is different, where many developing countries in
the region, such as Egypt, have limited access to formal learning management systems
(LMS) for distance learning and academic communication. [35]. This situation forced many
institutions to look for alternatives in free communication software, e.g., Zoom, Microsoft
Teams, and Google Classroom, or through social media platforms, e.g., WhatsApp, Face-
book, and YouTube. A study was conducted to focus on investigating the extent to which
faculty members and students rely on informal communication platforms and social media
to sustain academic communication in developing countries [35]. The study conducted
surveys and in-depth interviews to gather opinions from faculty members and students
from nine educational institutes. The results showed that the proper use of such platforms
could promote a new era of social e-learning and social media can be used effectively to
create a positive learning experience.

Further research was conducted in Jordan to examine distance e-learning amongst
medical students during the COVID-19 pandemic [36]. The study highlights possible
challenges and limitations in medical education to deliver educational material and clinical
training using synchronous live streaming sessions supported by advanced communi-
cation technologies. The research showed that advanced technologies and social media
platforms represent a new approach to the teaching methods and could provide the ideal
solution to preserve the educational process in exceptional and emergency situations such
as the COVID-19 pandemic. However, presenting educational materials sessions using
synchronous live streaming technologies could represent the biggest challenge for students,
as nearly 69% of students in the research stated that this was the main obstacle for them
due to the internet quality and coverage [36]. To conclude this section, Table 1 represents
the summary of some previous studies that covered the educational process during the
COVID-19 situation.

Table 1. Summary of the related literature outside of Saudi Arabia.

Methodology Theory Purpose Country Year Ref.

Analysis of the
initiatives and

responses from the
authors’ university

Reflective Practice
Theory

To provide the Portuguese context
of the initiatives and responses to

COVID-19 on education.
Portugal July 2020 [21]

Linear test—computer
adaptive test (CAT) Item Response Theory

To identify the effect of COVID-19
confinement on students’

performance.
Spain October 2020 [34]

Surveys and in-depth
interviews among

faculty members and
students

Mixed-methods
sequential explanatory

design—theory of
practice

To investigate the usage of informal
communication platforms and

social media to sustain academic
communication in the developing

countries.

Egypt August 2020 [35]

Students questionnaire N/A

To study the challenges and
limitations to deliver medical

material and clinical training using
synchronous live streaming

sessions

Jordan October 2020 [36]

2.3. Education during COVID-19 in Saudi Arabia

To keep the education process uninterrupted in Saudi Arabia, the MOE developed a
temporary emergency policy to control and to facilitate remote education for both schools
and university education. For public education, the MOE fully supervised the educational
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process by employing online education platforms for supporting virtual classrooms and
enriched digital materials, such as (Vschool.sa), which is the formal online school education
platform in Saudi Arabia [37]. Additionally, all the lessons for all the student’s levels were
asynchronously available on the Ain channel run on Arabsat and YouTube [37]. On the
other side, higher education institutions and universities were given further freedom for
managing educational programs. Nevertheless, the MOE established several strategies
and procedures for safeguarding student’s learning, their future opportunities, and their
cumulative average [27]. Currently, all Saudi universities utilize e-learning platforms by
one of the most commonly used systems, which is Blackboard. This practice of education
made the experience more flexible by utilizing reliable communication tools. Subsequently,
universities had overcome several obstacles regarding the communication between in-
structors and students, and empowered all stakeholders to reach each other [38,39]. A
review on some published material related to academic education and the learning process
investigated in Saudi Arabia (during the COVID-19 period) is illustrated in Table 2, and
further explained in this section.

Table 2. Summary of related work in Saudi Arabia.

Methodology Theory Purpose Country Year Ref.

Questionnaire for the
academic staff

A Model of
Information and
Communication

Technology

To assess academic staff satisfaction
with distance learning and its affect

on the administrative work.

King Khalid
University July 2020 [37]

Surveys among
students and faculty

members
N/A

To analyze the impact of the
COVID-19 pandemic on online

education at the College of Medicine.

Al Faisal
University July 2020 [40]

Focus group SWOT Model

To analyze the processes
management followed by Health
Sciences Colleges for delivering

online education.

King Saud Bin
Abdulaziz
University

September
2020 [26]

Focus group and
interviews N/A

A study on the effectiveness of
simultaneous online learning on

medical students.

Qassim
University August 2020 [28]

Survey among
students and faculty

members

Formulated
hypothesis

method

To examine the effectiveness of the
fourth industrial revolution

technologies that was the emergence
of digital educational transformation,
in relieving the impact of COVID-19

on higher education.

Many
Universities June 2020 [41]

In the College of Medicine and Medical Sciences in Qassim University, a group of
researchers conducted a quantitative study on the effectiveness of live online streaming
learning sessions [28]. The result showed high level of acceptance and approval from
medical students. All participants agreed that online sessions save time, and thus their
performance has improved due to extra time they have for studies. However, students
indicated some challenges, including methodological challenges, content perception, tech-
nical and behavioral challenges during the online sessions, and exams. The participating
students emphasized the rigorous and regular evaluation of the principles of the online
learning model and learning outcomes to monitor its effectiveness [28].
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Another study was conducted in Pharmacy College at King Khalid University (KKU),
which aimed to evaluate the satisfaction of the academic staff with shifting into virtual
education, and additionally, how suspension has effected the academic work [37]. The
online questionnaire completed by the entire pharmacy’s academic staff reported that
the educational environment in KKU was already prepared for the emergency digital
transformation. In addition, the Pharmacy College’s staff noticed that virtual education is
more flexible than the traditional model. However, the successful shift into virtual learning
environment required some online training for instructors provided by the Electronic
Learning Deanship, providing the virtual classrooms, recording the lectures, and facilitating
the online discussion. Furthermore, the results showed that the shift into e-learning
encountered issues regarding the lack of face-to-face human interaction. A majority of
instructors have faced challenges of directly engaging the students besides evaluating and
judging the participants with integrity. In addition to the previous limitations, covering
all the content of the syllabus, a lacking attendance in practice sessions were some other
issues highlighted in this study [37].

Similar research was sponsored by Al Faisal University in Riyadh [40]. The research
studied the impact of conquering the COVID-19 pandemic during the shift from traditional
to online education at the College of Medicine (COM). The developed questionnaire was
emailed to targeted faculty members and students, which revealed 41% of the responders
had a low level or no online education experience (and some students had no experience
of online learning). Therefore, the issues highlighted in this study were associated with
some relevant tools and academic processes including communication, the assessment of
students, the use of technologies, time management, online experience, and technophobia.
Nevertheless, in general, there is a largely affirmative influence of online education at the
COM, Al Faisal University, where the confidence of the responders in the effectiveness of
virtual medical education increased during the first few weeks of COVID-19 [40].

In addition, a study highlighted the processes management that was followed by
health science colleges at King Saud Bin Abdulaziz University (KSAU-HS) to respond to
the changes by delivering online education during the COVID-19 crisis [26]. The focus
groups were constructed to develop emergency planning using the SWOT (strengths,
weaknesses, opportunities, and threats); an analysis model that focused on four main areas,
(i) faculty abilities development, (ii) curriculum management, (iii) assessment policies, and
(iv) technology infrastructure and support. The authors proposed a model established
by KSAU-HS as a framework that could be taken as the guidelines for delivering online
education in health science colleges [26]. Similarly, another study prepared and distributed
a survey among two samples: faculty members and students in some Saudi universities [41].
The questionnaire was designed to examine the formulated hypothesis, to discuss the
effectiveness of the fourth industrial revolution technologies (4IR) that was the emergence
of digital educational transformation, in relieving the impact of COVID-19 on higher
education at Saudi universities [41].

Furthermore, this literature review revealed the changes related to the shift of the
educational process to the virtual form in universities and educational institutions globally,
regionally, and locally. Some previous studies were focused on studying the impact of
COVID-19 on the medical education from different perspectives, such as faculty members,
students, and administrative staff. Table 3 shows a summary of the main factors and areas
investigated by previous studies in the local universities.
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Table 3. Summary of main factors investigated by Saudi universities.

Ref. [28] [37] [40] [26] [41]

University Qassim University Khalid University Alfaisal University
King Saud Bin

Abdulaziz
University

Some Saudi
universities

Faculty
College of
Medicine Pharmacy College College of

Medicine Health Science All

Objective

To study the
effectiveness of
synchronized

digital learning

To evaluate the
satisfaction of
academic staff

To study the
impact of

switching to online
education

To highlight
process

management that
was taken by

KSAU-HS

To ighlight
effectiveness of

digital educational
transformation

Measuring Factors

Time
Management

√ √ √

Assessment
√ √ √

Communication
and Engagement

√ √

Course Material
√ √

Technology
Infrastructure

√ √ √

Focus on

Faculty Members
√ √ √ √

Students
√ √ √ √

In this research, a study was conducted to examine the effectiveness of distance
learning education during the COVID-19 pandemic. To fulfill this main objective, the study
was designed based on the Technology-Organization-Environment (TOE) Framework. The
TOE examined the adoption of new technology based on three substantial perspectives
contexts, which are: (i) the technology context, (ii) the organization context, and (iii) the
environment context [42,43]. Hence, in this paper, the authors employed TOE to investigate
the effectiveness of virtual distance education during this pandemic by identifying three
main aspects that may impact the educational process. Therefore, the main research
question of this study is: “Is the distance learning impact effectively on the learning curve
of higher education during the COVID-19 pandemic?”, which further breaks down into
the three following research questions discussed in the next sections:

• How has distance learning in high education impacted students during COVID-19?
• What are the perceptions that students have about the effectiveness of distance learn-

ing processes during COVID-19?
• What are the difficulties and challenges which students are facing with distance

learning in terms of educational processes and tools?

3. The TOE Framework

The study builds on the TOE framework to investigate the major factors that impact
the effectiveness of the educational process on students during the COVID-19 pandemic
in Saudi Arabian universities. The TOE theoretical framework was first introduced by
Tornatzky and Fleischer [44]. TOE framework has been exceedingly used in technology
adoption relevant studies. The theory is based on three contexts: the environmental context,
the organizational context, and the technological context, which is shown in Figure 1 and
further discussed in previous research [44,45]. Therefore, three aspects of the TOE are
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introduced to suggest influential factors that could be beneficial for the universities and
the higher educational institutions.

 

Figure 1. The technology–organization–environment framework [44].

3.1. Environmental Context (EC)

The environmental context consists of some environmental characteristics surrounding
an organization. These characteristics include factors from stakeholders, such as supporters,
suppliers, customers, the government, society, and competitive pressures, which can
influence the organization’s structure, decisions, and performance. The stakeholders
may either support or prevent technology adoption [45,46]. Government regulations can
mandate the allocation of resources for compliance. The Kenyan government, for example,
has applied some policy and strategy documents to guide the integration of Information
and Communications Technology (ICT) into education through its ministries of Education,
Science, Technology, and ICT [43]. This application has created awareness of the place of
ICT in education in all its forms, especially in distance education, which represents a large
segment of education at the present time [47].

Saudi Arabia’s Ministry of Education implemented some regulations to determine the
evaluation mechanism in final exams, which was applied to all the educational institutions
nationwide [48]. These regulations were circulated for the interest of students in light of
the exceptional circumstances of education during COVID-19. The regulations included
the mechanisms followed for the continuation of the educational process, the distribution
of students’ grades, the activation of analyzing the student’s score for the past semesters
by the admission and registration deanships and information technology in universities,
when exams will be conducted, how to calculate the student’s GPA, and how to deal with
preparatory year programs for the fresh students in universities [48].

3.2. Organizational Context (OC)

The organizational context embraces multiple aspects, such as regulatory background,
organizational culture, the quality of human resources, management structure, the de-
gree of centralization, top management support, and the organization’s size. From the
perspective of new technology adoption, the organization context refers to conditions of
an institution, such as employee competence and management support that impact this
adoption [49]. Furthermore, the OC explores the extent of the leadership quality at the
level of management along with the departments to achieve the institution’s goal [43].
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In the case of education institutions, the educational culture comprises the vision,
plans, standards, and values shared by the top management, staff, and students [43]. The
support of top management is demonstrated by providing supportive regulations and
decisions. The higher administration has an impact on implementing proper processes
and technologies by professors and administrative staff through its influence on participa-
tion in decision making, promoting professional developments and reducing feelings of
uncertainty [45]. The educational institution’s culture plays a mediating role in adopting
technologies, which measures their readiness to adopt ICT in the educational process.
Therefore, studying the educational institution’s responses to the unexpected changes that
led to rapid decisions and the adoption of new technologies to support distance education
is important to examine its impact on the learning curve from the student’s perspective
during the pandemic.

3.3. Technological Context (TC)

The technological context points out the technology’s boundaries, including external
and internal technologies correlated with the institution. Hence, the technology extends
to the capabilities of the institution by adapting existing available technologies in the
industrial market. Further, the TC refers to the internal variables regarding technologies’
performances that were taken into account in the pre-implementation phase. This per-
spective aimed to gain the benefits of external and internal technologies that may assist in
increasing the efficiency of the institution’s processes and outcomes besides speeding up
the response to the market changes [49,50]. For applied TOE in the higher learning insti-
tution of Kenya, the cost and technology competence were the main factors investigated
from the technology perspective. The technical competence of institutions is a fundamental
infrastructure enabling the adoption of information technology (IT) as the basic form in
such institutions’ resources are built. The technology competence in the case of Kenya
reflects the performance of technical infrastructure and resources in addition to the internet
availability and bandwidth [43]. The TC includes the following main factors: compatibility,
complexity (usability and learning curve), expectancy, performance, and reliability [51].

Hence, based on the literature review, the paper focused on two main factors: perfor-
mance and complexity of the internal and external technologies that were employed in
distance education during the COVID-19 pandemic to examine their impact on the learning
curve from the student perspective.

4. Research Framework and Methodology

It is worth recalling that the main objective of this paper is to examine the effectiveness
of distance learning on higher education during the COVID-19 pandemic. This section
discusses the research framework and major research methodological steps taken in this
study to answer the research questions. This study used a cross-sectional, self-administered
online questionnaire directed to the fresh, undergraduate, and postgraduate students who
were studying in Saudi Arabian Universities during the first semester of the 2020–2021
academic year during the COVID-19 outbreak. Most of the data collected were qualified for
a quantitative analysis except two open-ended questions. The questionnaire was prepared
based on the enhanced TOE framework that was modified with the help of the literature
review and initial investigation, as shown in Figure 2. The questionnaire was prepared
using each factor presented in the figure and further associated with multiple attributes
categorized under each factor.
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Figure 2. The conceptual research framework. (Adapted from [44]).

Due to the COVID-19 precautionary measures, the survey was shared over the What-
sApp social media platform and directed to the university students. For their ease and to
understand the research context, the purpose of the study also provided using an online
link. Overall, the online survey was designed using the Google Forms online survey
platform. All responses were anonymous and confidential. In this survey, the total number
of participants contacted was 580, where we communicated the survey link using different
universities’ WhatsApp groups. The received and correct responses (i.e., error free and
answered completely) were 150, which provided feedback on 27 compulsory questions.
In addition, there were 5 optional questions were asked from the participants, in which,
2 linear-scale questions received 116 and 115 responses, 1 check box question received
138 responses, and 2 open-ended questions received 84 and 59 responses, respectively.
All of the received responses were used for data analysis, for which the Google Forms
spreadsheet tool and Microsoft Excel were used, which is discussed in the Results and
Discussion Section.

5. Data Collection

The structured questionnaire was designed based on the TOE theory of students
during the outbreak and distance learning. The questionnaire was prepared in Arabic,
consisted of three sections, with demographic information included in the introduction
section. Most questions used a five-point Likert scale ranging from “strongly agree” to
“strongly disagree”. Section 2 consisted of (8) Likert scale questions to assess the sudden
shift towards distance education, students’ communication with colleagues and professors,
their ability to focus and comprehend during the distance lectures, group work in projects,
barriers of practical applications, and time management in the distance education.

Section 3 consisted of (10) Likert scale questions to assess the advantage of recorded
lectures and their impact on increasing the understanding of educational content, as well as
students’ assessment in distance education and the challenges compared to the traditional
way. In addition, the official system (LMS) effectiveness and the technical support provided
to students was assessed, as well as the alternative solutions for practical lectures provided
by the university and their applications. The difficulties faced by freshmen students with
LMS were also assessed. The fourth section consisted of (7) questions to assess the technical
tools used in distance education in terms of reliability, usability, and effectiveness, the
availability of the necessary tools for the distance education process, such as a computer,
printer, headset, and the quality of internet connection to attend lectures, submitting
assignments, and exams. The survey consisted of one checklist question to determine
which technical tools/apps were used in addition to the official LMS system. At the end
of the survey, two open-ended questions were provided to assess students’ experience
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in distance education compared to traditional education and the challenges they faced
throughout the process.

To assess the understandability and readability of the asked questions, the ques-
tionnaires were reviewed with the help of two professors and one student, who were
representative of the study population. This process helped to determine the clarity of
the language and the structure of the questionnaire. The questionnaire then was modified
based on the feedback received in the pilot test.

6. Result and Analysis

As a result of the distributed questionnaire, one hundred and fifty student’s re-
sponses were received. Some questions required a cross-analysis, and some provide
direct answers by the respondents. The rest of the section will present the result of each
questionnaire section.

6.1. The Demographical View

The presented data in Table 4 show that the majority of the participants were (82.7%)
females, (71.3%) between 20–30 years old, (70.7%) and studying in the bachelor programs.
A total of 34% were freshmen students at the university and 71.3% already used technical
tools in education, such as the Blackboard system, before the COVID-19 pandemic.

Table 4. The result of the demographics section in the questionnaire. (N = 150).

Items Number Percentage

Gender

Female 124 82.7%

Male 26 17.3%

Age

Less than 20 years old 33 22%

20–30 107 71.3%

31–40 8 5.3%

Over 40 years old 2 1.3%

Educational level

BSC 106 70.7%

Masters 43 28.7%

PhD 1 0.7%

Are you a freshman at the university?

Yes 51 34%

No 99 66%

Have you ever used technical tools in
education, such as the Blackboard system

before the corona pandemic?

Yes 107 71.3%

No 43 28.7%

6.2. The Environmental View

The environmental factors are evaluated based on the responses collected through
university students using a five-point Likert scale, as presented in Table 5. The transfor-
mation from traditional to distance education was not carried out very smoothly from the
perspective of freshmen, where only 31.4% of them agreed or strongly agreed about that.
The possible reasons could be that a freshman has no idea about the university education
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as that was the first experiment and of course, psychological factors may play critical roles
in a freshman’s opinion. For the student who had a good experience with the educational
tools and system, the results show that 43.7% of them agreed or strongly agreed with the
idea that it was a smooth shift.

Table 5. Survey results of the environmental factors.

Items
1

Strongly
Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly

Agree

The sudden shift towards
distance education was smooth

Without Cross-Analysis 16
(10.7%)

25
(16.7%)

45
(31.3%)

35
(23.3%)

27
(18%)

Are you a freshman?

Yes 7
(13.7%)

10
(19.6%)

18
(35.3%)

8
(15.7%)

8
(15.7%)

No 9
(9.3%)

15
(15.5%)

27
(27.8%)

27
(27.8%)

19
(19.6%)

Have you ever used
educational tools before
COVID-19 pandemic?

Yes 9
(8.6%)

18
(17%)

32
(30.4%)

27
(25.7%)

19
(18%)

No 7
(16.3%)

7
(16.3%)

13
(30.2%)

8
(18.6%)

8
(18.6%)

Communication with colleagues
and professors was easy during
distance education, during the
Corona pandemic

Without cross-analysis 13
(8.7%)

35
(23.3%)

36
(24.7%)

34
(23.3%)

30
(20%)

Are you a freshman?
Yes 3

(5.9%)
11

(21.7%)
16

(31.4%)
11

(21.7%)
10

(19.6%)

No 10
(10.3%)

24
(24.7%)

20
(20.6%)

23
(23.7%)

20
(20.6%)

Have you ever used
educational tools before
COVID-19 pandemic?

Yes 10
(9.5%)

26
(24.8%)

24
(22.8%)

24
(22.8%)

21
(20%)

No 3
(7%)

9
(21%)

12
(28%)

10
(23.3%)

9
(21%)

Compared to university attendance, the ability to focus and comprehend
was greater during the distance lectures

49
(32.7%)

29
(19.3%)

33
(22%)

15
(10%)

24
(16%)

I have a greater opportunity to use the time between lectures to complete
the required assignments

30
(20%)

13
(8.7%)

23
(15%)

23
(15.3%)

61
(40.7%)

Presenting presentations from a distance has negatively affected the
development of my presentation and speaking skills

48
(32%)

26
(17.3%)

42
(28%)

13
(8.7%)

21
(14%)

Geographical spacing has
negatively affected the
performance and communication
of the members in the group
projects

Without cross-analysis 36
(24%)

20
(13.3%)

29
(20.7%)

25
(16.7%)

38
(25.3%)

Are you a freshman?
Yes 15

(29.4%)
8

(15.6%)
6

(11.8%)
8

(15.7%)
14

(27.5%)

No 21
(21.6%)

12
(12.4%)

23
(23.7%)

17
(17.5%)

24
(24.7%)

Have you ever used
educational tools before
COVID-19 pandemic?

Yes 27
(25.7%)

14
(13.3%)

23
(21.9%)

18
(17.1%)

23
(21.9%)

No 9
(20.9%)

6
(14%)

6
(14%)

7
(16%)

15
(34.9%)

Distance education form an
obstacle to practical training, in
subjects that include practical
hours

Without cross-analysis 14
(9.3%)

12
(8%)

33
(23.3%)

28
(18.7%)

61
(40.7%)

Have you ever used
educational tools before
COVID-19 pandemic?

Yes 12
(11.4%)

8
(7.6%)

27
(25.7%)

21
(20%)

37
(35.2%)

No 2
(4.7%)

4
(9.3%)

6
(13.9%)

7
(16.2%)

24
(55.8%)

Distance education has contributed to making use of the time wasted in
commuting between home and university

16
(10.7%)

6
(4%)

20
(13.3%)

13
(8.7%)

95
(63.3%)
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About the communication process with colleagues and professors, 41.3% of freshmen
and 42.8% of the students who used educational tools before agreed and strongly agreed
that it was easy. This is due to the availability and diversity of social media applications that
have contributed to overcome the difficulties that may face them in this periode specially.
More than half of the students (52%) disagreed or strongly disagreed that the ability to
focus and comprehend was greater during the distance lecturers compared with in-campus
studies while 56% agreed and strongly agreed that they had a greater opportunity to use
the time between lectures to complete the required assignments. At the same time, only
22.7% of the students agreed or strongly agreed that giving presentations from a distance
created a negative impact on preparing presentations and speaking skills.

Another question was asked to take their opinion on geographical distance and its
impact on group work. A total of 43.2% of the freshmen agreed or strongly agreed that it
negatively affected group work, whereas only 39% of the students who had experiences
with the educational tools before the COVID-19 pandemic agreed or strongly agreed on
its negative impact. Besides, 55.2% of the students who used educational tools before
agreed or strongly agreed that distance education formed an obstacle for practical training,
especially in the subjects that include practical hours. The majority of the students (72%)
agreed or strongly agreed that distance education contributed to saving time traveling
from home to university.

6.3. The Organizational View

By focusing on the TOE theory organizational factors, university students assessed
the factors by using a five-point Likert scale, as shown in Table 6. The majority of the
students (79.3%) agreed or strongly agreed that the possibility of returning to the recorded
lectures helped them to increase their understanding and realization of the scientific
content, whereas more than half (56.6%) agreed or strongly agreed that remote tests
characterized and depended on perception and understanding of the scientific content
more than memorization and narration.

Meanwhile, 46% agreed or strongly agreed that for online examination, there is no
unified mechanism in terms of the duration and method of the exam. The majority of the
students (71.6%) agreed or strongly agreed that the challenges they faced while taking the
exam remotely were the exam submission via the Blackboard system, in addition to the
possibility of losing the network connection, while only 24% agreed or strongly agreed that
they could easily reach technical support or educational affairs when they needed help.

Nearly half of the freshmen (47.1%) agreed or strongly agreed that they received help
in installing and setting up the software that required to use in distance learning, while
(41.9%) of the students who used educational tools before the COVID-19 pandemic agreed
or strongly agreed with that. Nearly half of the students (47%) also agreed or strongly
agreed that they were trained in the applications and systems they needed to use in the
courses. Moreover, about half (48.6%) of the students who used educational tools before
the COVID-19 pandemic agreed or strongly agreed with that, while only 31.4% of the
students agreed or strongly agreed that the university provided an alternative solution to
apply the subjects that include practical hours. The number of freshmen students (24.1%)
agreed or strongly agreed that they encountered problems and difficulties in dealing with
the systems approved by the university and only (25.2%) of them agreed or strongly agreed
that they received the necessary training to deal with the university’s systems.
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Table 6. Survey results of the organizational factors.

Items
1

Strongly
Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly

Agree

The possibility of returning to the recorded lectures helped to
increase the understanding and realizing of the scientific content

4
(2.7%)

5
(3.3%)

22
(14.7%)

35
(23.3%)

84
(56%)

Remote tests were characterized by their dependence on
perception and understanding of the scientific content more than
memorization and narration

19
(12.7%)

17
(11.3%)

29
(19.3%)

20
(13.3%)

65
(43.3%)

When the course exam is remote, there is no unified mechanism
in terms of the duration and method of the exam

13
(8.7%)

18
(12%)

48
(32%)

31
(20.7%)

38
(25.3%)

One of the challenges I faced while taking the exam remotely was
the submission of the exam via the blackboard system and the
possibility of losing the network connection

7
(4.7%)

14
(9.5%)

21
(14.2%)

34
(23%)

72
(48.6%)

I can easily reach technical support or educational affairs when I
need help

25
(16.7%)

24
(16%)

65
(43.3%)

21
(14%)

15
(10%)

I received help in installing
and setting up the software
that required to use

Without cross-analysis 31
(20.7%)

11
(7.3%)

44
(30.7%)

20
(13.3%)

42
(28%)

Are you a freshman?
Yes 11

(21.6%)
2

(3.9%)
14

(27.5%)
8

(15.7%)
16

(31.4%)

No 20
(20.6%)

9
(9.3%)

30
(30.1%)

12
(12.4%)

26
(26.8%)

Have you ever used
educational tools before
COVID-19 pandemic?

Yes 18
(17.1%)

10
(9.5%)

33
(31.4%)

14
(13.3%)

30
(28.6%)

No 13
(30.2%)

1
(2.3%)

11
(25.6%)

6
(14%)

12
(27.9%)

I have been trained in the
applications and systems I
need to use in the course
materials

Without cross-analysis 19
(12.7%)

12
(8%)

44
(30.7%)

36
(24%)

37
(24.7%)

Are you a freshman?
Yes 9

(17.6%)
4

(7.8%)
14

(27.5%)
12

(23.5%)
12

(23.5%)

No 10
(10.3%)

8
(8.2%)

30
(30.9%)

24
(24.7%)

25
(25.8%)

Have you ever used
educational tools before
COVID-19 pandemic?

Yes 12
(11.4%)

10
(9.5%)

29
(27.6%)

24
(23%)

30
(25.6%)

No 7
(16.3%)

2
(4.7%)

15
(34.9%)

12
(27.9%)

7
(16.3%)

The university provided an alternative solution to apply the
subjects that include practical hours

16
(10.7%)

18
(12%)

69
(46%)

25
(16.7%)

22
(14.7%)

As a freshman at the university, I encountered problems and
difficulties in dealing with the systems approved by the
university

28
(24.1%)

18
(15.5%)

42
(36.2%)

14
(12.1%)

14
(12.1%)

As a freshman at the university, I received the necessary training
to deal with the university’s systems

22
(19.1%)

22
(19.1%)

42
(36.5%)

13
(11.3%)

16
(13.9%)

6.4. The Technological View

Like other factors, the technological factors were also evaluated using a five-point
Likert scale, as shown in Table 7. Most of the students were satisfied with the LMS tools
used in distance education, as more than 67% agreed or strongly agreed. To support that
reason, another question was asked regarding the interaction in the virtual classroom
during the lectures, where more than 65% agreed or strongly agreed that the instant chat
available in the virtual classroom positively increased the classroom interactions.
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Table 7. Survey results of the technological factors.

Items
1

Strongly Disagree
2

Disagree
3

Neutral
4

Agree
5

Strongly Agree

I am satisfied with the use of technical tools
such as: the blackboard system in a distance
education environment

18
(12%)

11
(7.3%)

19
(12.7%)

49
(32.7%)

53
(35.3%)

In the virtual classroom, instant chat
increased interaction and possibility to ask
questions during lectures

14
(9.3%)

20
(13.3%)

17
(11.3%)

38
(25.3%)

61
(40.7%)

Technical tools such as: the blackboard
system covers all my needs as a student
during the distance education process

22
(14.7%)

18
(12%)

24
(16%)

38
(25.3%)

48
(32%)

Other technical tools were adopted in
addition to the university approved system

11
(7.3%)

15
(10%)

46
(30.7%)

44
(29.3%)

34
(22.7%)

I have the tools I need for the distance
education process, such as: a computer, a
printer, a headset

6
(4%)

12
(8%)

25
(16.7%)

33
(22%)

74
(49.3%)

I have a good internet connection that helps
me: attend lectures, deliver assignments,
give presentations and take exams

5
(3.3%)

29
(19.3%)

28
(18.7%)

42
(28%)

46
(30.7%)

More than half of the students (57%) agreed or strongly agreed that technical tools such
as the Blackboard system covered all their educational needs during distance education,
while 52% agreed or strongly agreed that there were other technical tools used during
the pandemic in addition to the official LMS system. In addition, more than 71% stated
that they used WhatsApp, and 43% used Telegram in distance education communication
during the COVID-19 pandemic. Other tools were used for the verbal communication and
classroom presentations, where around 49% of students claimed that they used Zoom, 30%
used Google Meet, and 25% used MS Teams and Skype.

Technical equipment availability was not an issue for most students, as about 71%
claimed that they had all the distance education tools, such as a computer device, printer,
and a headset for the virtual classroom. The same applies for the internet connection,
where around 59% of students stated that they had a good internet connection, enabling
them to attend the virtual classroom, deliver their assignments and projects, and to appear
in the exams.

A number of challenges were encountered by the students through open-ended
questions centered on two main areas, whether in terms of technological limitation or
regarding the education process. Internet availability and instability were significant
obstacles that students worried about, especially during online examinations. Another
issue was the increase in the number of homework assignments that were caused by non-
uniform established assessment methods. For examinations, there were some obstacles,
such as less time, the difficulty of questions, and dealing with tools. Some students faced
obstacles in communication with the professors due to a lack of defined office hours.

Many answers were in favor of distance education on the condition that future en-
hancements to the education process would be implemented. Suggestions were mostly
focused on the quality of the teaching methods in the virtual classrooms, where some
claimed that the issue is with creating an interactive environment to compensate for face-
to-face communication, facial expressions, and body language that was easily filled in
the traditional education. There were opinions that focused on the assignments, where
some claimed that it was challenging to complete the assignments that were designed for
traditional education. Other opinions were related to the psychological side of the student,
as isolation and learning from home had an effect on their learning experience in general.
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7. Discussion

The results of this study showed that the sudden shift towards distance education was
smooth, and the existing educational tools were ready for the sudden shift towards online
education. The respondents found that communication with colleagues and professors was
easy, and they did not face any difficulties in communication with each other. This was due
to the availability and diversity of social media applications that contributed to overcome
the difficulties that one may have faced, especially in this period. Meanwhile, the ability to
focus and comprehend was less than the traditional face-to-face education, which probably
depends on the student’s environment, social status, and family circumstances.

On the other hand, distance learning provides the students with a greater opportunity
to use the time between lectures to complete the required assignments. As for the course
projects, presentations continued even in distance education and did not adversely affect
the presentation and delivery skills, while geographical distance negatively affected the
performance and communication between members in project groups. In subjects that
include practical hours, there were obstacles in the practical training application, and thus
the benefits of practical training were not achieved successfully. Finally, distance education
has the advantage of saving time wasted in traveling between home and university. It
provides the student more time to review subjects and work on the projects and assignments
required, which helps to improve the student’s academic performance; the research in [34]
also found similar results. The same advantage was also identified in previous research
that online education saved time in different ways, which could be further utilized for
different purposes such as extra reading and exam preparation [28].

In this research, most of the participants showed their experience of using online tools
before this pandemic situation. Actually, the prior experience provided an extra advantage
to them while using online tool during lectures. Previously, we found that during a survey
in a university, it took some time for students and faculty members to understand the
online tools [40]. The strategy of recording lecturers assists in raising the understanding
and realization of the scientific content, since the students can access a lecture more than
once. Thus, it is easy to take notes and repeat a particular lesson in the case of a complex
concept or a hard lesson. This feature makes distance education more flexible and efficient
than traditional education [28]. Besides, the online examination focused on evaluating the
realization and understanding of the student by asking analytical and discussion questions
instead of memorization and narration of the information. The nature of these questions
solidifies the information in the student’s mind with the minimum exhaustion of the
student required to memorize the information which is quickly forgotten by the end of
the exam.

Despite the established regulation and planning regarding the examination process by
universities and the efforts made by the administrative and academic staff, there are still
some obstacles encountered by students. One of the issues is there is no unified mechanism
in terms of the duration and way of the exams that resulted in confusing the student.
Therefore, the online exam process needs more clarification and standard procedures to be
followed by higher educational institutions. On the other hand, proper guidelines will also
be helpful for the students to understand the process and improve their performance in
the exam. Based on the findings in this study, network problems, time allocation, the way
of examination, and assessment procedures are some of the common factors that require
equal importance in standardizing the overall mechanism of online examination.

Furthermore, the submission of the exam via the Blackboard system and the possibility
of losing the network connection were significant challenges for most of the students. The
results of this study indicated that the universities provided sufficient training for students
for using the Blackboard system to join the virtual classroom, submit the assignment, and
other useful features. However, the majority of the fresh students did not receive adequate
training in the approved system, probably due to difficulties in contacting technical support,
where some of the students faced a few issues in reaching technical support. Online
education is still inappropriate to deliver practical sessions, as was reported by [36,37],
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where they suggested employing a hybrid model with a small group of the students present
in a face-to-face session while other students attend the simulation-based online session.

The variety of options, capabilities, and the capability of customization that is offered
by LMS provides universities with a powerful mechanism to represent a comprehensive
educational content. Most of the educational resources and activities in LMS can be
provided via a unified platform that is used by students as well as professors and laboratory
technicians. However, this study found that other mediums are used in an influential
way, as there is a huge percentage who stated that they have used many social media
platforms during the distance educational experience. This study shows that many social
media platforms have been used to support communications from students with their
academic instructors and among students themselves. Social media platforms support the
idea of speeding up the response, alongside ease and mobility being some extra features. It
provides the space for practitioners to use it in official forums, including distance education,
which is the same idea discussed in previous research [35]. Considering the integration
between the official LMS and social media platforms could be proposed as one of the
future enhancements of the distance educational experience as this may encourage the
convergence between students and professors as well as their fellow colleagues.

8. Conclusions

This study aimed to evaluate the effectiveness of distance education during the
COVID-19 pandemic in higher education in Saudi Arabia. In addition, this study re-
ported the main considerable difficulties and challenges encountered by students during
the pandemic. The authors examined students’ opinions by conducting an online survey
based on the modified TOE framework. The results of the survey indicate the shift into
online education was positive, with a learning curve to consider for future enhancement
to the overall distance education experience. Meanwhile, group projects, student out-
comes, freshmen orientation, and practical lectures have been strongly impacted by the
university’s lockdown. Furthermore, according to the study, universities need to estab-
lish a unified mechanism for the examination process, including regulations regarding
convenient questions with exam duration and methods. This study introduced the main
factors and their impact on the educational process for the decision makers of universities
to overcome the encountered limitations and adopt new solutions in order to enhance
the overall experience. The identified factors and obstacles discussed in this study can
be beneficial for the educational institutes in Saudi Arabia, to overcome problems high-
lighted in this study. The results of this study can also be useful to improve different
processes, such as how to conduct online lectures, a list of preferable online assessments,
and most importantly, preparing the standard guidelines for the exams. The main research
limitation was the time constraints; due to this, a limited number of participants were
contacted in this study. Future research could focus on measuring the faculty members’
satisfaction with online teaching tools and students’ academic performance in the distance
learning environment.
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Abstract: The COVID-19 pandemic forced people worldwide to implement a series of preventive
hygiene and distancing measures that have significantly altered their way of life. This study examined
an adapted version of the Theory of Planned Behavior (TPB) on adopting preventive behavior
against COVID-19. Data was collected using a web survey completed by 1004 college students a
few weeks after the first wave of infections in Chile. Our findings show that the subjective norm
was the strongest predictor of adopting preventive behaviors, followed by the knowledge level
and perceived behavioral control. Contrary to expectations, we found no evidence that an attitude
towards preventive action predicted actual adoption of preventive behavior against COVID-19.
However, knowledge and social norms play a significant role. We discuss implications for effective
risk communication.

Keywords: preventive behaviors; theory of planned behavior; subjective norms; COVID-19

1. Introduction

The health crisis sparked in 2020 by the SARS-CoV-2 virus causing the COVID-19
pandemic has significantly altered people’s lives worldwide and has caused hundreds
of millions of confirmed infections and millions of deaths [1]. The pandemic has had a
significant economic impact not seen since World War II [2].

Because of the high rate of contagion of the virus, health authorities imposed a series
of sanitary measures and restrictions to reduce its spread, which forced the suspension of
economic and social activities in many places worldwide. The implementation of these
measures revealed that one of the most significant challenges posed by this crisis was
encouraging the adoption of preventive behaviors in the population [3–5], particularly
among younger adults [6]. Youths are an important group for compliance with preventive
behaviors, though their situation involving a low risk of contracting serious symptoms as
a result of COVID-19 [7] and the high mental health impacts they could face due to the
interruption of their social and academic life [8–10] discourages their adherence to sanitary
measures. Consequently, they are an important vector of contagion [11,12].

Due to the particular aforementioned situation for young people during the pandemic,
it is essential to know the psychosocial factors that influence the adoption of preventive
measures for this group and identify the differences with the factors that motivate the
adoption of preventive measures in the general population. Consequently, this study aimed
to investigate the influence of several predictive variables on the adoption of preventive
behavior by university students against COVID-19 in Chile. To contribute to knowledge
about preventive behaviors against COVID-19, this study assessed the effect of attitudes,
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subjective norms, and perceived behavioral control on adopting preventive behaviors. In
addition, knowledge about COVID-19 was incorporated as a behavior predictor since, as a
new hazard, it can be a determining factor in people’s behavior [13–15].

1.1. Theory of Planned Behavior (TPB)

Several theoretical models have been used to understand the adoption of preventive
behaviors in response to health problems. The Theory of Planned Behavior (TPB) is widely
used to explain these behaviors [16–25]. TPB is an extension of the Theory of Reasoned
Action (TRA) [26] and postulates that the direct predictor of behavior is the behavioral
intention, which in turn is explained by three components: attitudes, subjective norms, and
perceived behavioral control [27]. In this model, attitudes refer to each person’s evaluation
of a behavior based on their beliefs about the particular behavior’s characteristics, probable
outcomes associated with it, and whether it is favorable or unfavorable. Subjective norms
correspond to each individual’s beliefs about whether their reference groups approve or
disapprove of the behavior and whether they are motivated to comply with their reference
group’s norms [27,28]. Perceived behavioral control refers to the person’s perceived power
to perform a behavior, considering the beliefs about his or her ability to perform it [28].

In this model, the authors propose that a favorable attitude, combined with the
approval of the behavior by others close to them and a positive perception of control,
strengthens the intention to perform that particular behavior [26]. Theoretically, the three
components of the theory have independent effects on behavioral intention [26,27]: at-
titudes and subjective norms directly affect behavioral intention. In contrast, perceived
control affects behavioral intention and preventive behavior [29,30]. While the results of
studies using the TPB are diverse, attitude is generally recognized as the best predictor
of behavioral intention, as is the perception of control. Subjective norms appear to have
a more limited effect on intention [16,31]. Nevertheless, other studies have noted that
the strength of the effect of attitude, subjective norms, and perception of control varies
according to the behavior to which they are applied [17,26,29].

1.2. TPB and Preventive Behaviors in Pandemic

The study by Cheng and Ng [19] was one of the few to use the TPB to examine the
factors influencing preventive behavior during an epidemic, particularly the Severe Acute
Respiratory Syndrome (SARS) epidemic between 2002 and 2004. They concluded that the
subjective norm was the strongest predictor of the intention and adoption of preventive
behaviors. The knowledge level about the virus also had a significant effect on behavioral
intention [19].

More recently, Barile et al. [32] integrated the Health Belief Model (HBM) and the
TPB to explore both barriers and facilitators for public use of face coverings to prevent
the contagion and spread of the SARS-CoV-2 virus. They found that perceived subjective
norms, self-efficacy, and attitudes were positively associated with an intention to wear
a face-covering in public [32]. In another study which aimed to determine the main
predictors of actual social distancing behavior to prevent the spread of the SARS-CoV-2
virus, Das et al. [33] found that perceived behavioral control was the most robust predictor
on both intentions and actual social distancing behavior in Bangladesh. They also found
that subjective norms were also significant. Similarly, in a study to investigate the influence
of the several predictive factors on the intention to adopt preventive behaviors against
COVID-19 in China, Ahmad et al. [13] developed a behavioral framework composed of
TRA and TPB, and incorporated a set of additional factors (risk perception, epidemic
knowledge, and risk aversion, among others). They found that governments’ guidelines on
epidemic prevention, risk perception, epidemic knowledge, perceived behavioral control,
and subjective norms were the most important and influential factors on individuals’
intention. The attitudes towards prevention exhibited a lower influence [13]. These findings
suggest that other variables play a relevant role and should be considered to understand
these behaviors, particularly among groups that appear to adhere less to these behaviors.
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Overview of the Present Study

In this study, we used an adapted version of TPB to characterize the adoption of
preventive behaviors and determine the factors with the most significant predictive power.
We focused on behaviors that were already present and prescribed for the population.
Consequently, we did not measure future intention. Previous studies have made similar
adjustments that have faced the same difficulty [34,35]. Thus, we hypothesized that atti-
tudes (H1), subjective norms (H2), and perceived behavioral control (H3) have a significant
and positive effect on COVID-19 preventive behavior. Also, we evaluated knowledge
about COVID-19 and we hypothesized that the knowledge level about COVID-19 has a
significant and positive effect on adopting preventive behaviors (H4).

2. Materials and Methods

2.1. Materials

Data were obtained from a web-based survey aimed to assess preventive behaviors
against the COVID-19 pandemic developed by the research team. The survey was orga-
nized into 10 sections. We used five for the purposes of this study. Section 1 measured
preventive behaviors in three dimensions: social distancing, hygiene, and information
seeking. Section 2 contained questions associated with attitudes to preventive measures.
Section 3 measured subjective norms and perceived behavioral control. Section 4 addressed
knowledge questions related to myths and realities about COVID-19. Finally, the last one in-
cluded sociodemographic questions to characterize the respondents. Each of the TPB latent
variables was constructed based on a set of items used in previous studies [16,17,19,29,36].
The items used to build the latent variables of the model are described in detail below.

Attitude. Measured through two concepts: perceived benefits (3 items) and barriers
(3 items). Participants had to respond to the six items on a five-point Likert scale, from (1)
“very unlikely” to (5) “very likely” (see Table 1).

Table 1. Mean values and standard deviation (SD) for each item measuring attitude, subjective
norms, and perceived behavioral control.

Item Description
All Sample
(n = 1004)

Attitude 1 Mean (SD)

Benefits (α = 0.84)

Be1 If I adopt these measures, how likely am I to contract the
coronavirus (COVID-19)? 2.25 (0.93)

Be2 If I adopt these measures, how likely am I to infect others with
the coronavirus (COVID-19)? 2.09 (0.91)

Be3• If I adopt these measures, I will be less anxious about
contracting the coronavirus (COVID-19). 2.64 (1.35)

Barriers (α = 0.67)

Ba1 If I adopt these measures, they will cause me
considerable inconvenience. 1.96 (1.12)

Ba2 If I adopt these measures, they will greatly change my
daily routines. 2.92 (1.39)

Ba3 If I adopt these measures, I will take longer to perform some
activities (e.g., preparing food, studying, etc.). 2.78 (1.41)

Subjective Norms 2

Normative beliefs (α = 0.81)

NB1 My family thinks I should adopt the measures to prevent the
coronavirus (COVID-19). 4.68 (0.70)

NB2 My best friends think I should adopt the measures to prevent
the coronavirus (COVID-19). 4.36 (0.85)
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Table 1. Cont.

Item Description
All Sample
(n = 1004)

NB3 My colleagues think I should adopt the measures to prevent
the coronavirus (COVID-19). 4.31 (0.87)

NB4 My teacher(s) thinks I should adopt the measures to prevent
the coronavirus (COVID-19). 4.58 (0.74)

Motivation to comply (α = 0.89)

MC1 What my family thinks motivates me to adopt coronavirus
prevention measures (COVID-19). 4.13 (1.09)

MC2 What my best friends think motivates me to adopt coronavirus
prevention measures (COVID-19). 3.75 (1.16)

MC3 What my colleagues think motivates me to adopt coronavirus
prevention measures (COVID-19). 3.57 (1.12)

MC4 What my teacher(s) thinks motivates me to adopt coronavirus
prevention measures (COVID-19). 3.87 (1.14)

Perceived Behavioral Control 2 (α = 0.52)

PBC1 If I want to, I can adopt coronavirus prevention measures
(COVID-19). 4.51 (0.98)

PBC2 I am confident that I am able to implement coronavirus
prevention measures (COVID-19). 4.67 (0.66)

PBC3 I find it difficult to implement coronavirus prevention
measures (COVID-19). 4.05 (1.14)

Mean values and standard deviations (SD) for each item. Cronbach’s Alpha of each predictor variable included in
the model (α) was incorporated. 1 Items were rated on a 5-point Likert scale, from [1] very unlikely to [2] very
likely. 2 Items were assessed on a 5-point Likert scale, from [1] strongly disagree to [2] strongly agree. • item
removed from the model.

Subjective norm. This was measured through four normative belief items and four
compliance motivation items (see Table 1). The following significant groups were included:
family, best friends, peers, and teachers. Higher education teachers were incorporated
as a reference group, since college students in previous interviews mentioned them. Par-
ticipants had to respond on a five-point Likert scale, from (1) “strongly disagree” to (5)
“strongly agree”.

Perceived behavioral control. We used three items to which participants had to respond
through a five-point Likert scale, from (1) “strongly disagree” to (5) “strongly agree” (see
Table 1), and that correspond to the three type of behaviors included: social distancing,
hygiene, and information seeking.

Knowledge of COVID-19. To assess knowledge, we developed 11 items based on the
study by Cheng and Ng [19]. Five items were assertions related to myths associated
with COVID-19 (items K3, K6, K7, K9, and K10 in Table 2), and six were assertions of
fundamental knowledge of COVID-19 (items K1, K2, K4, K5, K8, and K11 in Table 2).
Respondents had to answer whether each statement was (1) “true”, (2) “false”, or (3) “I do
not know”. The items associated with myths were recoded to (0) true, and I do not know,
(1) false, while items related to fundamental knowledge were recoded to (1) true, (0) false,
and I do not know.
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Table 2. Percentage of correct answers for each item of knowledge about COVID-19.

Item Description
All Sample
(n = 1004)

Knowledge (α = 0.54) (%)

K1• Fever is one of the main symptoms of the coronavirus. 83.1

K2• Young people like me cannot get sick from the coronavirus
(COVID-19). 98.5

K3 Drinking alcohol prevents the spread of the coronavirus
(COVID-19). 93.8

K4 There is still no vaccine to prevent the coronavirus. 78.0

K5• Asymptomatic people infected with the coronavirus (COVID-19)
cannot infect others. 97.5

K6 Vitamin C prevents the transmission of the coronavirus
(COVID-19). 67.8

K7 Exposure to the sun or to temperatures above 25 ◦C prevents the
spread of the coronavirus (COVID-19). 74.7

K8• The incubation period of the virus can be 14 days. 86.3
K9 The coronavirus can be transmitted through mosquito bites. 61.5

K10• The exchange of banknotes and coins CANNOT transmit
COVID-19. 81.9

K11 The best protection against the coronavirus is physical distancing. 85.4
Note: Cronbach’s Alpha of the predictor variable (α). • item removed from the model.

Preventive behaviors. Fourteen items were developed based on three behavioral di-
mensions: social distancing behavior (4 items), hygiene (7 items), and information seeking
(3 items) (see Table 3). Participants had to respond on a frequency scale: (1) “never”, (2)
“rarely”, (3) “sometimes”, (4) “very often”, (5) “always”, and (6) “I do not know”.

Table 3. Mean values and standard deviation (SD) for each item measuring preventive behaviors
against COVID-19.

Item Description
All sample
(n = 1004)

Social distancing Behavior (α = 0.67) Mean SD

LB1 During this period, I avoided leaving my home and being in
contact with other people. 4.63 (0.78)

LB2 During this period, I avoided going out to shop if I could do
it online. 4.41 (0.98)

LB3
When I left home, I did so using the individual temporary

permits for essential activities (requested at
www.comisariavirtual.cl).

4.75 (0.69)

LB4 I avoided visits and holding or participating in social events
such as parties and gatherings. 4.84 (0.57)

Hygiene Behavior (α = 0.69)

HB1 I wore a face mask on the street and in closed places
(supermarket, pharmacy, etc.). 4.96 (0.27)

HB2 I disinfected purchased products with bleach or disinfectant. 4.11 (1.20)

HB3 I washed my hands when I got home with an alcohol-based
hand sanitizer or soap and water. 4.86 (0.48)

HB4 I changed clothes immediately upon arriving home after
going out. 3.48 (1.36)

HB5 I washed my hands with an alcohol-based hand sanitizer after
sneezing, coughing, or wiping my nose. 4.13 (1.10)

HB6 When I left my home, I avoided hugging, shaking hands, or
kissing on the cheek when greeting another person. 4.71 (0.63)

HB7 When I left my home, I tried to keep at least one meter of
distance from other people. 4.71 (0.58)
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Table 3. Cont.

Item Description
All sample
(n = 1004)

Information-seeking Behavior (α = 0.72)

ISB1
I was aware of the sanitary or isolation restrictions of the

territory where I live (mandatory quarantine, cordon sanitaire,
curfew, etc.).

4.70 (0.67)

ISB2 I was regularly informed of the national evolution of
the pandemic. 4.04 (1.04)

ISB3 I looked for updated information on the figures provided by the
Ministry of Health. 3.47 (1.29)

Mean values and standard deviations (SD) for each item. Cronbach’s Alpha of each behavior variable included
in the model (α) was incorporated. Items were rated on the following frequency scale: [1] never, [2] rarely, [3]
sometimes, [4] very often, and [5] always.

2.2. Procedure and Participants

The questionnaire was initially validated by the research team and the opinion of
experts, to later be evaluated and validated in a focus group with 9 college students (five
women) between 18 and 23 years old from various universities located in Santiago, Chile.
The information obtained allowed the items to be adjusted and validated.

In Chile, the first confirmed case of COVID-19 was reported on 3 March 2020, almost
two months after the WHO declared a health emergency. Due to the rapid spread of the
virus, two weeks after the first confirmed case, the Chilean government declared a state of
emergency, and closed the borders. The peak of confirmed infections during the first wave
in Chile occurred between May and June 2020.

We studied preventive behaviors after the first contagion peak, using a web survey ad-
ministered to undergraduate and graduate students at Universidad Andrés Bello between
24 August and 8 November 2020. One thousand and four students successfully completed
the survey: 67.3% female, mean age 25.7 years old (SD = 7 years; range 18 to 50 years old),
and 82.1% single. The average response time was 20 min.

At the beginning of the survey, all respondents were informed about their participation
conditions and voluntarily agreed to participate in the study by signing an informed con-
sent form. The Ethics Committee approved all procedures of the Universidad Andrés Bello.

2.3. Data Analysis

First, we conducted descriptive analyses to examine all items and measures included.
Then, we used Cronbach’s alpha coefficient (α-Cronbach) to evaluate the internal reliability
of the scales, Kline [37] suggests values above 0.7 for highly consistent scales, and that
values close to 0.6 are acceptable [38]. However, in analyses with latent variables, values
lower than 0.7 are acceptable if the sample size is large enough to estimate all the model
parameters [30,37]. Finally, a structural equations model was used to test the hypotheses of
the study.

Structural Equation Model. We used the software IBM SPSS AMOS 26.0 to analyze the
proposed structural equation model. We replaced missing values for each variable with
the mean (the non-stochastic imputation method). The model fit was evaluated through
the chi-squared (χ2) indices, robustness of mean square error approximation (RMSEA),
and comparative fix index (CFI) [39]. Finally, the proportion of variance explained by the
model was measured using the Squared Multiple Correlation (R2

SMC).
Model variables were entered as follows (see Figure 1). Attitude comprised the average

of the benefits items and the average of the barrier items. The subjective norm was
constructed using the average of the four normative belief items and the four items of
motivation to comply. The three items that comprised the perceived behavioral control were
entered as observed variables. The knowledge level about COVID-19 was included in the
model using the score for each of the calculated factors. Finally, the adoption of preventive
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behaviors consisted of the average of each behavioral dimension: social distancing behavior,
hygiene, and information seeking.

Figure 1. General model of COVID-19 preventive behavior. Two-headed arrows indicate the covariances suggested by
the analysis to improve the fit of the model. Arrows depicted the direct relationships between constructs, and the values
above them are the standardized regression coefficients that represent their strength. Dotted lines indicate non-significant
coefficients. The values in cursive represent the proportion of explained variance of COVID-19 preventive behavior. SDB:
Social distancing behavior, HB: Hygiene behavior, and ISB: Information-seeking behavior. *** p < 0.001; ** p < 0.05; * p < 0.1;
n.s. non-significant at p-value (p > 0.05).

3. Results

3.1. Internal Consistency Analysis

An internal consistency analysis through Cronbach’s alpha for each latent variable
was developed.

Attitude. Before calculating internal reliability, the Be3 benefits item (see Table 1) was
inverted, so the score was in the same direction as the remaining two items. The three
benefit items’ internal reliability (Be1, Be2, and Be3) was α = 0.45. After the inverted item
Be3 was eliminated, the reliability of the scale rose to α = 0.84. The reliability of the barriers
scale (items Ba1, Ba2, and Ba3) was α = 0.67.

Subjective norm. The internal reliability of the four normative belief items (NB1, NB2,
NB3, and NB4) was α = 0.81, while for the four compliance motivation items (MC1, MC2,
MC3, and MC4), it was α = 0.89 (see Table 1).

Perceived behavioral control. Item PBC3 was inverted so that it went in the same direction
as the remaining items. Considering the three items (PBC1, PBC2, and PBC3), the internal
reliability of this scale was α = 0.52 (see Table 1).

Knowledge. The internal reliability of the 11 knowledge items was α = 0.46. We
eliminated the five items with the lowest item-to-total correlation to improve the scale’s
reliability, increasing it to α = 0.54 (see Table 2).

Preventive behavior. The internal reliability of the social distancing, hygiene, and
information-seeking scales was α = 0.67, α = 0.69, and α = 0.72, respectively (see Table 3).
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3.2. TPB Model

The initial general model did not have a good fit (see Table 4). Three covariances
were suggested by the modification indices, these were: between perceived behavioral
control and subjective norm, between perceived behavioral control and attitude, and finally
between the average of the perceived barriers (attitude) and the PBC3 item of perceived
behavioral control. The incorporation of covariance between the TPB latent variables is
reasonable because, although the variables are conceptually independent, empirically, they
are free to correlate with each other [30]. Incorporating the third covariance is explained by
the fact that the items are related to perceived barriers to performing preventive behaviors
regarding COVID-19. Once we performed the adjustments to the model, the overall fit
improved and reached the fit criteria’ satisfactory values (see Table 4). The results of the
Final General Model are shown in Figure 1.

Table 4. Fit Indexes for the Structural Models.

χ2 df CFI RMSEA CI90%RMSEA Δdf

Initial General Model (n = 1004) 411.52 100 0.80 0.056 [0.050–0.061]
Final General Model (n = 1004) 233.94 97 0.91 0.038 [0.031–0.044] 3

Fit criteria: Accepted values for the adjustment indices are based on Hair et al. (2010). The RMSEA should be less
than 0.05 for a good fit, but values close to 0.1 are acceptable, as they indicate a moderate fit of the model to the
data. For the CFI, values greater than 0.95 indicate an excellent fit, although values of up to 0.8 are acceptable. Δdf
difference on degrees of freedom regarding the initial general model.

The proposed model explains 55% of the variance of preventive behavior adoption
against COVID-19. Only the subjective norm, perceived behavioral control, and knowl-
edge predictors obtained statistically significant coefficients, confirming H2, H3, and H4
and rejecting H1. Based on the value of the standardized coefficients (see Figure 1), the
subjective norm was the strongest predictor of the behaviors studied. Finally, based on
the mean values of the items that comprise the subjective norm reported in Table 1, family
members and teachers would be the greatest motivators for adopting preventive measures.

4. Discussion

This study’s main objective was to examine the influence of several predictor vari-
ables on adopting COVID-19 preventive behaviors in Chile, based on a solid theoretical
framework such as TPB. Our findings indicate that the subjective norm is the strongest
predictor of adopting preventive behaviors, followed by the knowledge level and the per-
ceived behavioral control. Contrary to expectations, attitudes had no statistically significant
influence on the adoption of preventive behaviors.

4.1. Subjective Norm

In line with previous studies [13,19,32,33], the subjective norm was positively and
significantly related to adopting preventive behaviors. Compared to the other predictors
included in the study, subjective norms had the highest predictive power on adopting
hygiene, social distancing, and information-seeking behaviors to prevent the transmission
and spread of the SARS-CoV-2 virus. Subjective norms reflect the individual’s general
observation of whether important reference groups (family, friends, teachers) accept, en-
courage, and perform the preventive behaviors during the crisis [33]. Then, in the context
of the COVID-19 situation, social pressures from significant others on adopting preventive
behaviors would be the primary motivator for adopting preventive hygiene and social
distancing behaviors in Chile. These results are consistent with previous research that
emphasizes the role of social norms in the adoption of these behaviors [40–43]. It is impor-
tant to understand that interaction between different groups is not only essential for the
adoption of preventive behaviors but also for strengthening community resilience [5].

Given our sample’s characteristics (undergraduate and graduate students), our results
suggest that higher education professors emerge as one of the reference groups that can
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stimulate students to adopt COVID-19 preventive behaviors. This is likely because social
distancing restrictions and voluntary or mandatory isolation has been imposed since March
2020 by Chile’s health authority, and most higher education students had to remain at
home during the first months of the pandemic, carrying out their learning activities online.
Thus, university students’ most significant interactions in the early months of the pandemic
were with their family members and professors.

4.2. Knowledge

The knowledge level is not commonly included as a predictive variable in TPB. How-
ever, since COVID-19 poses a new hazard to people’s health, we believe that the knowledge
level about COVID-19 should significantly influence preventive behavior adoption and our
results supported this hypothesis. The knowledge level about COVID-19 was positively
and significantly related to adopting preventive behaviors: the higher the knowledge
level, the higher the actual adoption of preventive actions against COVID-19. This result
confirms reports in previous studies indicating that knowledge is relevant in contexts
of high uncertainty such as a pandemic [13–15,19]. In light of this result, we conclude
that risk communication strategies implemented to counter COVID-19 require sharing
knowledge and addressing the gaps they may find to be more effective. In fact, the TPB
proposes that individuals assess each behavior. This assessment may be influenced by the
knowledge they have about how useful or not this behavior might be, and therefore, this
knowledge may influence attitudes. These findings are consistent with what West and
colleagues [44,45] have argued about the need to implement interventions that recognize
the need for people to understand how behaviors reduce the risk of being infected and that
are associated with how the virus is transmitted.

4.3. Perceived Behavioral Control

The more people feel that they have the resources and skills necessary to perform and
maintain preventive behavior, the more likely they are to adopt the behavior [27]. Our
results show that perceived behavioral control had a positive and significant impact on
the actual adoption of COVID-19 preventive behaviors, suggesting that study participants
believe they can adopt measures to avoid infection and prevent the spread of the virus.
This result agrees with that reported in previous studies, which reinforce the importance
of perceived behavioral control over the final adoption of prevent behaviors [13,32,33,41].
Consequently, it is necessary that communication strategies reinforce the idea that people
have the necessary skills to adopt preventive measures that protect them and their families
against COVID-19.

4.4. Attitude

In general terms, studies based on TPB show that the predictive power of attitude
on the adoption of preventive behaviors varies according to the behavior being stud-
ied [17,26,29]. Our research found no evidence that attitudes toward the preventive behav-
iors were associated with the actual adoption of these behaviors. This result is supported
by recent studies related to preventive behaviors against COVID-19, in which attitudes
had the least predictive power over the adoption of preventive behaviors [13,33,41]. It is
likely that since this is a new hazard, there is considerable ambiguity about the real pros
and cons of adopting preventive behaviors; therefore, other predictor variables such as
subjective norms and knowledge of a pandemic or epidemic acquire greater significance
because they facilitate individual decisions to adopt preventive behaviors. In line with our
assumption, Cheng and Ng [19] also found that attitude had the least predictive power
on the adoption of preventive behaviors in the SARS epidemic (2002–2004 epidemic), and
argue that subjective norms are more relevant when the context or the behavior under
study is ambiguous [19].
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4.5. Implications

The results reported in our study have important implications for those responsible
for designing programs, plans, and strategies to encourage the adoption of preventive
behaviors in the face of an epidemic such as COVID-19. In light of the significant predictive
power of the subjective norm on the adoption of preventive behaviors in front of COVID-19,
the formulators of preventive programs (local governments, health institutions, educational
establishments, etc.) should strategically consider the participation of reference groups
as the main driving and motivating agents for the adoption of preventive behaviors. It is
particularly worth noting the role that higher education teachers can play in implementing
programs and strategies to encourage preventive behaviors in young adults in the face
of a new epidemic outbreak. Higher education teachers are potential motivators for their
students to adopt preventive behaviors and objectively represent a practical, direct, and
permanent communication channel with young people.

The effectiveness of the communication strategies implemented by local governments
and other preventive program formulators is a key element in combating the COVID-19
pandemic [46–49]. As this is a new hazard, people need accurate, reliable, and timely
information to adopt effective preventive behaviors [46]. Our results are consistent with
this premise in that the knowledge level about COVID-19 was positively and significantly
related to the actual adoption of preventive behaviors. In light of this result, the more
influential the future communication strategies associated with COVID-19, the more active
and effective the adoption of preventive behaviors will be in the population.

Finally, perceived behavioral control was positively and significantly related to the
adoption of preventive behaviors. Also, our results show that participants report having
the necessary resources and skills to perform and maintain the preventive behaviors as-
sociated with hygiene and social distancing. Under this favorable scenario, formulators
of preventive programs should focus on strengthening and preserving people’s height-
ened sense of behavioral control, for example, by reinforcing the benefits of performing
the behavior.

5. Conclusions

The study on the adoption of preventive behaviors to cope with the COVID-19 epi-
demic is new in the health sector, and to date, there are more questions than answers.
Based on a solid theoretical framework such as TPB, we conclude that subjective norms
represent the main predictor of the adoption of preventive behaviors in the face of COVID-
19, followed by the knowledge level and perceived behavioral control. We also conclude
that, since this is a new hazard where there is considerable ambiguity about the real pros
and cons of adopting preventive behaviors, the attitude toward preventive behaviors de-
creases its predictive power on adopting preventive behaviors, probably when knowledge
is limited.

Certain limitations in this study are worth mentioning. First, our study used cross-
sectional data, which prevented us from generalizing our results and the inference causality.
Future research should use longitudinal data for more robust results. Second, given that
our sample consisted of undergraduate and graduate university students, we should
be cautious about extending these results to other specific groups that are unlikely to
possess the same level of knowledge. The model used could better predict the adoption
of preventive behaviors and provide more comprehensive results if future research could
include other population groups and obtain reliability coefficients over the 0.7 value for
all the latent variables of the model. Finally, despite the studies’ self-reporting nature,
participants overall reported high compliance about these behaviors, while findings from
other studies, such as the COVID-19 Social Study, also indicate that overall compliance
with behaviors is high [50].
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Abstract: The COVID-19 pandemic has disrupted normal activities such as going to school, moving
education online. Based on data gathered through a survey (N = 784), this paper analyses students’
perceptions regarding the effectiveness of online education in a period when this type of education is
the only available option. Although several studies suggest that online education can be as effective
as traditional education which requires attendance, few studies have focused on learner satisfaction
with online instruction, particularly in the transition to online learning from traditional approaches.
The results indicate that students react differently to online education, and their reaction is based
on their proficiency in using online tools, their ability to technically access online courses, and the
instructors’ manner in conducting learning activities.

Keywords: the COVID-19 pandemic; online education; online courses; the satisfaction of students;
higher education

1. Introduction

In order to prevent the spread of the SARS-COV2 virus, Romania developed a strategy
to prevent and control the situation, it includes: the cancellation or closure of flights, the
closure of restaurants and hotels, and mandatory quarantine for infected people or people
who are suspected to be infected. Thus, institutions including schools, high schools and
universities have temporarily suspended their traditional courses, migrating to a model of
online education.

The SARS-CoV2 virus has threatened the activity of high schools, colleges and univer-
sities, which is why the issue of whether or not to continue teaching and learning has been
raised, provided that the health of students and of education staff is protected. Educational
institutions preferred to close traditional (face-to-face) teaching activities, including labora-
tories, and transferred teaching activities to the online environment in order to prevent the
spread of the virus. Forcibly moving educational activity to the online environment allows
for flexibility in teaching and learning because courses are easily accessed. Despite the
crisis, courses were transferred online at an astonishing and unprecedented speed [1–3].

As a distinctive feature, this study aims to compare the perceptions of university stu-
dents (both undergraduate and postgraduate) and of high school students regarding the
effectiveness of online courses. Although the study of university students’/high school
students’ perceptions regarding the effectiveness of online courses has been an intensely
studied topic by authors such as Bentley [4], Bali and Liu [5], and Platt, Raille and Yu [6],
their studies used a scenario in which there was the possibility of attending both online
courses and courses in the study rooms (face to face with university students/high school
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students). Therefore, this research analyses the perceptions of undergraduate and postgrad-
uate students and of high school students in a time when there is only the possibility of
online courses, in a state of emergency caused by the COVID-19 pandemic.

In order to study the perceptions of undergraduate and postgraduate students and
of high school students regarding the effectiveness of online courses, we used a survey
applied to undergraduate and postgraduate students from Alexandru Ioan Cuza University
of Ias, i and students from Virgil Madgearu Economic Technological High School of Ias, i,
between 25 March and 30 April 2020. The survey included questions with Likert-type scale
responses, with control questions regarding age, gender, education level, access to the use
of technologies, etc. A total of 784 responses were received in this survey.

Therefore, this paper is structured in the following sections: introduction, literature
analysis and development of research hypotheses, research methodology, results, discus-
sions, and conclusions.

2. Literature Analysis

2.1. Advantages vs. Disadvantages of Online Education

The impact of the COVID-19 pandemic has led to the temporary interruption of edu-
cational activities in the classroom. University students and high school students in their
final years are in an unprecedented situation, which does not allow for a clear perspective
of the future. The length of the pandemic and its effects on daily life, costs and other
financial issues can directly affect the continuation of the education of university students
and high school students. The vulnerability caused by the disturbances in the academic
space is worrying. The situation of both undergraduate and postgraduate students has
generated unfavorable conditions, such as the necessity to drop out of education. A feeling
of exclusion was created by the pandemic situation, outlining an image of inequity in the
academic education system [7–9].

Online education has the potential to transform the education system by expanding
educational opportunities, transforming student populations and encouraging the devel-
opment of new pedagogical methods [6,10,11], making the learning process more reliable,
more efficient, and less stressful for both instructors and students. Although there are stud-
ies suggesting that online and traditional education are comparable in terms of learning
outcomes, it is also admitted that online learning is perceived as lacking in interactivity
compared with classroom learning [5,12]. However, in a study including 156 students,
Fortune, Spielman and Pangelinan [13] concluded that there was no statistically significant
difference in learning preferences between students attending online courses and students
attending courses in person.

The effectiveness of online education has shown a number of advantages due to
increased flexibility and learning opportunities: easy access to experts, exposure to educa-
tional environments, a wide range of types of courses, and joining student communities.
There are also several disadvantages of online education, such as: internet browsing issues,
computer compatibility, or technical issues [14,15].

At the beginning of the COVID-19 pandemic, students had to reorganize their daily
schedule to adapt to a situation of isolation. Those studying abroad had to go back home,
but, at the same time, many of them were blocked due to the closure of airports and
borders. The lack of socialization affected students and their socio-emotional balance
suffered, especially in young people with pre-existing problems of this nature. Students
claimed that main the effects of isolation were anxiety and depression [16].

Therefore, this study proposes to test the following hypotheses:

Hypothesis 1 (H1). The perception of the effectiveness of face-to-face courses will influence
students’ desire for physical class attendance.

Hypothesis 2 (H2). The perception of the effectiveness of face-to-face courses will negatively
influence the perception of the effectiveness of online courses.
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2.2. Premises of a Good Experience with Online Education

A significant relationship has been reported between the degree to which students
feel comfortable using the internet and their general feeling of satisfaction with the
online experience [17].

Research has proven that advances regarding information technology and the evo-
lution of computers positively affect the approach of university/high school students
on learning in contemporary educational environments [18,19]. Mobile devices and easy
internet access have changed the paradigm of communication in the context of the edu-
cation system. Social networks used in everyday life can bring about changes in teach-
ing methods and generate improvements by stimulating and involving students in the
learning process [20,21].

In the context of the COVID-19 pandemic, the sudden and forced transition from
traditional education to online education has had negative effects on the preparation
of university students and high school students [22,23]; these effects are generated by
problems with access to technology and internet networks, and by the diminished quality
of teaching [24].

In Romania, during the period of isolation, parents had to ensure students’ access
and participation in online learning activities organized by their educational institutions.
The technology required to participate in online courses is as follows: laptop/smart
phone/tablet and internet access. This technology may belong to the students’ families
or educational institutions. The damages caused to loaned technical and communication
equipment falls entirely on the parents or legal guardians. The access to platforms, digital
learning resources and virtual libraries is free [24,25].

According to Kebritchi et al. [26], in order to support students in online education,
prior training in technical skills is necessary for the efficient use of computers and the
internet. Other factors are important as well, such as: the students’ perception and attitude
towards the internet, their level of knowledge of English, and how the students manage
their time. The success of online education is given by the dimensions suggested by
Hung et al. [27]: learning motivation, self-directed learning, computer and internet quality,
effectiveness of online communication, and student control.

Therefore, this study proposes to test the following hypotheses:

Hypothesis 3 (H3). The students who do not possess the technology needed for easy access to online
courses will perceive them as ineffective compared with the students who possess the technology.

Hypothesis 4 (H4). The students who can browse the internet easily will perceive the effectiveness
of online courses differently compared with the other students.

2.3. Adapting Educational Institutions to Online Education vs. the Effect on the Trust of
University Students and High School Students

Educational institutions have had to adapt to the restrictions created by the COVID-19
pandemic [28,29]. A series of applications, platforms and educational resources have been
launched to support high school and university students, teachers and professors, parents,
educational institutions and school managers, with the aim of facilitating the study process
of high school/university students, providing social support and facilitating interaction
during the closure of educational institutions [3,30,31].

Online courses were initially designed in the format of a teacher/professor teaching
material in a classroom, transmitted and stored with the help of technology, so that the in-
formation could be accessed later and repeatedly by students. Students seem to appreciate
this format because they have the possibility of easy access to the information. However,
undergraduate students tend to be more conservative, which is why they do not appreciate
the format of online courses, compared with postgraduate students who are more open to
modern work methods in the educational environment, and prefer participatory methods
and direct interaction within the university [32,33]. Online courses require more discipline
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from the students. Higher success rates for online courses can be seen in postgraduate
students due to their maturity, while undergraduate students are more disinterested in this
format, and high school students are much less inclined to online courses [10]. High school
and university students feel attached to the teachers/professors and/or schoolmates with
whom they work. Interaction and social relationships give individuals a sense of secu-
rity, trust and love, and these aspects can generate significant success for the educational
process [34,35]. High aspirations, care and positive attitude towards learning, motivation
and encouragement of group members, professors for university students, and teachers
for high school students, can contribute to positive academic results. University students
and high school students who do not receive significant moral support from their family
compensate with the moral and social support provided by teaching staff, which can have
significant positive effects on school results and general success [36,37].

The students who appreciate participation in traditional classroom courses consider
it is important to interact with academia for face-to-face meetings with professors and
schoolmates, and for immediate feedback generated by the stated circumstances [38,39].
High school students’ perception in the pre-academic environment is similar. The challenge
of transferring contents from a traditional teaching format to an online format generates
certain problems, and there are differences in perception [26]. Thus, students consider
online courses ineffective due to the effects generated by distance learning: limited in-
teraction with the school environment and schoolmates, and increased interaction with
technology [40,41]. The teaching staff faces problems regarding content delivery and lower
student interest due to the absence of face-to-face meetings, lower control over student
groups, and a blockage in the ability to correct these situations [26,42].

Therefore, this study proposes to test the following hypotheses:

Hypothesis 5 (H5). Students’ desire for physical class attendance will generate the perception of
ineffectiveness of online courses.

Hypothesis 6 (H6). The capacity of educational institutions to manage online courses will have a
positive effect on the students’ perception of the effectiveness of online courses.

2.4. Training of the Teaching Staff Regarding Online Education vs. the Effect on the Trust of
University Students and High School Students

The COVID-19 pandemic has caused unprecedented damage to the education sys-
tem, especially in educational institutions, and in particular to teaching staff—the most
critical resource of any educational institution, which have to face financial, physical, and
mental challenges [43,44].

Teaching staff use teaching methods virtually, which are not affected by the additional
demands generated by the context of the coronavirus pandemic. Every academic or pre-
academic educational institution have the necessary tools for the formation of a virtual
class, as an extension of the real class. However, the ability of the teaching staff to adapt
to the new requirements is greatly affected by the formation of the working skills with
new technologies. The teaching staff who had access to distance learning courses and
digital resources have a lower risk of maladaptation to the difficulties generated by online
courses and have the confidence to continue teaching according to the new conditions. In
the context generated by the COVID-19 pandemic, the simplest option of the teaching staff
is to teach their classes by video, either live or digitally transmitted [8,30,31].

It is essential to ensure the continuity of teaching in the online environment, so the
teaching staff must build their own skills to be able to work in virtual environments
that are of high quality and technological complexity, for which special training is not
necessarily required [16,45].

Traditional teaching used body language, facial expressions, and the teacher’s voice
as important learning tools. The transition to online teaching courses created restrictions
on the above and highlighted the importance of emphasis in teachers’ voice and reducing
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the amount of speech presented to high school students on key knowledge, using a smaller
number of words [46].

Teaching staff must take into account three elements when designing the content
for online courses: theoretical materials, pedagogy, and technology. If these elements are
perfectly combined, they ensure efficient and high-quality teaching [11,47]. Transmission
of content with the help of technology is much more efficient if the teaching staff create
collaborative, reflective activities and draw clear criteria regarding evaluation—in online
education, evaluation is carried out with the help of digital technologies [48]. According
to Kebritchi et al. [26] and Duncan [49], the transition from traditional courses to online
courses requires content redesign strategies to integrate technology. Redesigning courses
lowers costs and can increase students’ memorization speed. Course redesign strategies in-
volve interactive learning in the online environment with the support of multimedia tools.

Cross [50] and Song, Kim and Luo [51] consider that the teacher-student relationship
is based on a series of experiences and expectations. Students appreciate teachers who
provide quick, permanent and open feedback, who provide prompt responses, who know
the curricula content and the teaching methods in detail, who constantly assist the students
in the preparation stages, and who have a positive behavior in the instructional/educational
act. Students want their teachers to have initiative, to take the first step in the educational
activities, to prepare the students for the online classes, and to have a positive behavior, as
the support and modelling offered by the teachers contribute to their subsequent success.
Mather and Sarkans [38] also identified factors that can improve the learning process and
student satisfaction, such as: promptness of teachers’/professors’ responses, clarity of
tasks, and easy access to the content. In online learning activities, students appreciate
flexibility and convenience. Cross [50] concludes that all the teaching staff, regardless of
the level of education (academic or pre-academic), should pay more attention to students’
perceptions and consider them in instructional/educational activities.

Educational institutions have adopted educational platforms that have the advantage
of collecting digital teaching resources, whose availability and quality are particularly
important; these are alternatives to online courses conducted by videoconference [8,52].

Teaching staff were trained within projects aiming to capitalize on new technologies in
teaching-learning activities. The development of the digital skills of the teaching staff is a
priority for the education system. Training through courses or projects for online education
aims to use online tools in distance learning activities with university students and/or high
school students [53,54].

Isolation has made the situation of education in Romania uncertain and uncomfort-
able, the lack of clear, coherent and specific measures to continue instructive/educational
activities has created stress and anxiety for most teaching staff, high school students and
parents/legal guardians [43,55,56].Teachers were forced to identify new methods to offer
all high school students the opportunity to participate directly/indirectly in online courses,
which caused them to be more lenient and more understanding of students’ personal
situations. The materials sent by the teachers through the learning platforms, the work
tasks sent to the high school students in a less favorable situation, the exclusively online
communication, and the lower quality of the pedagogical act, in addition to the students’
lack of interest, lowered the teachers’ expectations regarding the quality of the topics and
contents to be prepared for classes [43,57].

Therefore, this study proposes to test the following hypotheses:

Hypothesis 7 (H7). The capacity of the teaching staff to be more lenient will have a positive effect
on the perception of the effectiveness of online courses.

Hypothesis 8 (H8). The perception of the ability of teaching staff to manage online courses
will have a positive effect on the perception of the adaptation of the educational institution to
online education.
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Figure 1 shows a conceptualization of the model regarding the effectiveness of
online courses:

Figure 1. Conceptual model regarding the effectiveness of online courses.

As such, this study used the variables presented in Table 1.

Table 1. List of variables used in this study.

Variable Description Type of Variable

PHCA Students’ desire for physical class attendance. Construct

ETC
Perceptions of university students and of high school students regarding the
effectiveness of face-to-face courses in the classroom. Construct

EOE
Perceptions of university students and of high school students regarding the
effectiveness of online courses. Construct

AEI
Perceptions of university students and of high school students regarding the
adaptation of educational institutions to online education requirements. Construct

TSA
Perceptions of university students and of high school students regarding the
adaptation of teaching staff to the new requirements of online education. Construct

Gender
A categorical variable, which takes the value 0 when the respondent’s gender is
male and the value 1 when the gender is female. Categorical

Age Represents the respondents’ age. Numerical

Ability to browse
the internet

The respondents who “strongly agreed” or “agreed” with the statement “I am able
to easily access the internet in accordance with the educational interests” were
classified as respondents who had the capacity to use technologies that are able to
access online courses and they were encoded with the value 1. Those who
expressed “total disagreement” or “disagreement” with the statement from above
were classified as university/high school students who had no technical
knowledge required to access and participate in the online courses, and were
encoded with the value 0.

Dummy/
binary

Possession of a
computer or of

similar equipment

The respondents who “strongly agreed” or “agreed” with the statement “I have a
computer which allows me to participate easily in online courses” were encoded with
the value 1, and those who expressed “total disagreement” or “disagreement”
with the statement from above were encoded with the value 0.

Dummy/
binary

Source: authors’ contribution.
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3. Materials and Methods

3.1. Description of the Research Method

The current study included 784 participants: 575 women (74.34%), and 209 men
(26.66%). The average age of the participants was 20.30 years. The participants in this study
(n = 784) were undergraduate, postgraduate, and high school students. The recruitment of
participants was performed through an e-mail sent to university students and high school
students. The participants were instructed to take into account their general experience
regarding education and online courses when answering the questions, instead of assessing
the quality of the courses they attended online. Thus, the interested students followed a
link to an online survey conducted through Google Forms, where they answered questions
aimed at measuring their perception of the effectiveness of online education in general,
and in the situation caused by the COVID-19 pandemic in particular.

3.2. The Sample

Although there is no general method for determining the optimal sample size, re-
searchers have proposed recommendations and guidelines regarding appropriate sample
sizes when performing a factor analysis. Field [58] recommended at least 10 subjects per
variable to reduce sampling errors. Comrey and Lee [59] provided the following recom-
mendations for appropriate sample sizes: 100 = poor, 200 = ok, 300 = good, 500 = very
good, 1000 or more = excellent.

In the present research, the population analyzed included 784 students participating
in online education from Alexandru Ioan Cuza University of Ias, i and Virgil Madgearu
Technological Economic High School of Ias, i. The population was selected randomly. All
participants had the opportunity to ask questions or communicate their concerns about
the survey.

3.3. Work Stages

The survey was evaluated in two stages, as follows:

(1) Face validity: we made sure that the respondents understood the questions. In this respect,
there were no misleading questions using multiple negations or unclear formulations;

(2) Construction validity testing: we used an analysis of exploratory factors and reliability,
i.e., Cronbach’s alpha tests.

In the first stage, we tested by descriptive statistics and regression analysis the differ-
ences between different groups of students (high school students, undergraduate students,
postgraduate students, technically challenged and with technical skills, financially capable
and financially incapable).

In the second stage, a model of structural equation was tested to analyze the impact of
different beliefs on the perception of the effectiveness of online education.

A linear regression analysis was used to test the hypotheses H3 and H4, and an SEM
model was used to test the hypotheses H1, H2, H5, H6, H7 and H8.

3.4. Measures

In this study we used a survey as a data collection tool. We used a five-point Likert
scale. Thus, the reliability for each variable used in this study was analyzed by the
calculation of Cronbach’s alpha. Following the analysis of the exploratory factors, the
following scales were constructed, presented in Table 2.
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Table 2. Questions of the survey and outcomes of the factorial exploratory analysis.

Item/Latent Variable Questions/Observed Variable Cronbach’s Alpha

0.8738

PHCA

PHCA1. I wish to go back to school/university as soon as possible.
PHCA2. I wish to see my teachers/professors again.
PHCA3. I am happier when the courses take place in the
school/academic environment.
PHCA4. I wish to see my schoolmates again.

0.8361

ETC

ETC1. I feel that the physical attendance of the courses is necessary for an
effective education.
ETC2. I believe that online classes are less motivating than the classes taking
place in a classroom.
ETC3. I want to attend classes in a physical classroom.

0.8458

EOE

EOE1. I am willing to actively communicate electronically with my
schoolmates and my teachers/professors.
EOE. I could easily adapt to online courses without the direct assistance of the
teaching staff.
EOE3. I am capable of self-discipline and finding time to study at home, too.
EOE4. I believe that a full course can be taught without difficulty through
online programs/platforms.
EOE5. Online education is efficient during COVID-19 pandemic.

0.8277

AEI

AEI1. The school/university was prepared to manage the situation of
online teaching.
AEI2. The school/university offered to high school/university students the
required technique (user’s guide) to access the online courses.
AEI3. The school/university will be able to guarantee my safety in the future.

0.7151

TSA

TSA1. The teaching staff were more lenient with the high school/university
students in the process of adaptation to online education.
TSA2. The teaching staff manage to transmit effectively the main ideas and
information to high school/university students through online programs.
TSA3. The online communication with the teaching staff took place
without difficulties.

0.7621

Source: our own calculations based on Stata statistical analysis software.

4. Results

4.1. Results of Regression Equation

The following multiple regression model was used to test the hypotheses H3 and H4
of this study, and to identify the factors influencing the perception of the effectiveness of
online courses:

Y = β0 + β1X1 + β2X2 +...+ βnXn + ε, (1)

In this equation, Y is the dependent variable and X is the independent variable. The
value of β0 (which can be negative, positive or zero) is called the intercept, while the value
of β1 is called the “slope” or “regression coefficient”.

As described in the introductory section, the statistical analysis was performed using
the survey data. The statistical analysis was performed using the statistical program Stata.

The respondents who “strongly agreed” or “agreed” with the statement “I am able
to easily access the internet in accordance with the educational interests” were classified
as respondents who had the capacity to use the technologies at hand to access the online
courses. Those who expressed “total disagreement” or “disagreement” with the statement
from above were classified as university/high school students who did not have the
required technical knowledge to access and participate in online courses.

The respondents who “strongly agreed” or “agreed” with the statement “I have
a computer which allows me to easily participate in online courses” were classified as
respondents used to online communication, and those who expressed “total disagreement”
or “disagreement” with the statement from above were classified as university/high school

188



Sustainability 2021, 13, 5311

students who did not have the required technical knowledge to access and participate in
online courses.

Table 3 presents the descriptive statistics of the sample included in this study. The
current study included 784 participants: 575 women (74.34%), and 209 men (26.66%). The
average age of the participants was 20.30 years, with 70.16% of the respondents between
18 and 25 years old, 23.47% between 14 and 18 years old, and the remaining 50 respondents
being over 25 years old. Regarding the categorization according to the education level, 248
(31.63%) were high school students, 405 (51.66%) were undergraduate students, while the
remaining 131 (16.71%) were postgraduate students.

Table 3. Descriptive statistics.

Number Percentage (%)

Gender
Male 209 26.66

Female 575 74.34

Age
14–18 184 23.47
18–25 550 70.16

over 25 50 6.37

Education level

High school

9th grade 40 5.10
10th grade 89 11.35
11th grade 63 8.04
12th grade 56 7.14

Undergraduate
students

1st year 65 8.29
2nd year 247 31.51
3rd year 93 11.86

Postgraduate students
(master’s studies)

1st year 56 7.14
2nd year 75 9.57

Ability to browse the internet
Yes 55 7.00
No 661 84.31

Doesn’t know/undecided 68 8.69

Possession of a computer or of
similar equipment

Yes 629 80.22
No 93 11.86

Doesn’t know/undecided 62 7.92

Source: our own calculations based on Stata statistical analysis software.

In this study, the level of analysis also involved obtaining descriptive statistics. As
shown in Table 4, the perception of the scales differs among groups.

Table 4. Descriptive statistics according to the educational level.

Construct
High School Undergraduate Postgraduate

Mean Std. Error Mean Std. Error Mean Std. Error

PHCA 3.571 0.068 4.034 0.043 3.818 0.077
ETC 3.527 0.063 4.051 0.040 3.768 0.077
EOE 3.734 0.064 3.192 0.054 3.495 0.084
AEI 2.579 0.075 2.790 0.047 3.123 0.095
TSA 2.908 0.063 2.975 0.048 3.438 0.065

This item is based on the five-point scale: 5 = strongly agree, 4 = agree, 3 = don’t know/uncertain, 2 = disagree
and 1 = strongly disagree; Source: our own calculations based on Stata statistical analysis software.

Table 5 presents descriptive statistics regarding the perceptions of university students
and high school students considering the technology they have in order to access the online
courses, as well as the ease of browsing the internet. According to the results, university
students and high school students who declare that they are comfortable to browse the
internet and have a computer or similar equipment allowing them to access the online
courses will perceive online education as more effective. However, a regression equation is
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needed to show that this difference is also statistically significant in order to be able to test
the hypotheses H3 and H4.

Table 5. Descriptive statistics according to groups of knowledge regarding the use of technology to
access the courses.

Technologically Challenged (Cannot Browse
the Internet Easily)

Has a Suitable Computer or
Similar Equipment

Construct
Yes No Yes No

Mean Mean Mean Mean

PHCA 3.852 3.636 3.845 3.881
ETC 3.748 3.600 3.753 3.795
EOE 3.425 2.036 3.426 2.344
AEI 2.804 3.236 2.790 3.333
TSA 2.937 2.072 2.939 2.322

This item is based on the five-point scale: 5 = strongly agree, 4 = agree, 3 = don’t know/uncertain, 2 = disagree
and 1 = strongly disagree. Source: our own calculations based on Stata statistical analysis software.

Table 6 shows the parallel correlations between the variables, which are generally
weak, without a correlation above 0.411. Even if there are some variables significantly
correlated with each other, we can state that there are no factors preventing consistent
results. This is also confirmed by the verification of the variation inflation values (VIF),
which are lower than 10.

Table 6. Variable testing and validation.

VIF EOE Age Gender
Ability to Browse the

Internet
Possession of a Computer or of

Similar Equipment

EOE - 1.000

Age 2.090 0.048 1.000

Gender 1.083 0.120 * 0.145 * 1.000

Ability to browse the internet 1.294 0.383 * 0.071 0.066 1.000

Possession of a computer or of
similar equipment

1.511 0.367 * 0.100 * 0.013 0.411 * 1.000

Note: * indicate the fact that p < 0.05. Source: our own calculations based on Stata statistical analysis software.

Table 7 shows the regression coefficients. The results of the equation show that
university students and high school students who own a computer/laptop which allows
them to access online courses perceive online courses as more effective than those who
do not possess this technology which is vital in an online education environment. In
addition, university students and high school students who are accustomed to the online
communication, as well as those who declared themselves able to access online courses
perceive online education as more effective than those who declared themselves new in
online communication, or who have difficulties in accessing the internet. The significance
level is in both cases 0.000, which is very good. The results of the regression also show that
women perceive online education as more effective, compared with men who perceive it as
less effective. In addition, undergraduate students perceive online education as slightly
less effective.
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Table 7. Variable testing and validation.

EOE β Err. Std. t F Adj R2

Age 0.009 (0.816) 0.011 0.84

49.09 *** 0.224

Gender
0.263 ***
(0.001) 0.078 3.40

Ability to browse the internet
1.032 ***
(0.000) 0.142 7.24

Possession of a computer or of
similar equipment

0.859 ***
(0.000) 0.119 7.20

cons
1.414 ***
(0.000) 0.209 6.77

Note: *** indicate the fact that p < 0.01, respectively. Source: our own calculations based on Stata statistical
analysis software.

4.2. Model of the Structural Equation of the Factors Influencing the Perception of University
Students and High School Students of Online Education during the State of Emergency Caused by
the COVID-19 Pandemic

After an analysis of the exploratory factors and a regression analysis, we proposed
the research model (Figure 2), provided that the standardized loadings are at least 0.400.
Moreover, there were no loadings on several factors (β > 0.35). Thus, the next step indicates
the estimated measurement model using the confirmatory factor analysis (CFA).

Figure 2. The structural model regarding effectiveness of online courses during the state of emergency
caused by the COVID-19 pandemic.

We used several tests to evaluate the general model and to test hypotheses H1, H2,
H5, H6, H7 and H8.

Goodness of fit measures were used to assess the overall structural model. For high
school students chi2/df is 412,250/126, RMSEA is 0.075, CFI is 0.890, TLI is 0.877, and SRMR
is 0.083. For undergraduate students, the fit indices are as follows: chi2/df is 432,772/126,
RMSEA is 0.077, CFI is 0.907, TLI is 0.887 and SRMR is 0.067, and for postgraduate students
chi2/df is 287,591/126, RMSEA is 0.087, CFI is 0.908, TLI is 0.877 and SRMR is 0.083. The
study results and the general classification indices for the proposed model are presented
according to the education level in Table 8.
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Table 8. Fit indices for the structural model.

Education Levels
Fit Indices

chi2/df RMSEA CFI TLI SRMR

High school 412.250 /126 0.075 0.890 0.877 0.083

Undergraduate 432.772 /126 0.077 0.907 0.887 0.067

Postgraduate 287.591 /126 0.087 0.908 0.877 0.062
Source: our own calculations based on Stata statistical analysis software.

The AVE is used to determine convergent validity. An average variance extracted
(AVE) that is higher than 0.5 is preferred, but a value of 0.4 can be accepted, as Fornell
and Larcker argued that if AVE is less than 0.5, but composite reliability is higher than 0.6,
the convergent validity of the construct is still adequate [60] (see Appendices A–C for the
standardized loadings and AVE results).

Based on the results, the structural model by education levels is shown in Figures 3–5,
together with the standardized statistical results of the structural equation.
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Figure 3. The structural model regarding effectiveness of online courses during the state
of emergency caused by the COVID-19 pandemic for high school students.
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Figure 4. The structural model regarding effectiveness of online courses during the state
of emergency caused by the COVID-19 pandemic for undergraduate students.
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Figure 5. The structural model regarding effectiveness of online courses during the state
of emergency caused by the COVID-19 pandemic for postgraduate students.

The structural model assessment helps to investigate the empirical data to confirm the
hypotheses. Figure 1 presents the model studied. Figure 3 shows the relationships between
variables for the sample containing the high school students. The findings confirm the
significant effect (β = −0.960; p = 0.000) of the perception of effectiveness of traditional
courses (ETC) on students’ desire for physical class attendance (PHCA), of the perception
of effectiveness of traditional courses (ETC) on the perception of effectiveness of online
education (EOE), with β of −1.462, p = 0.018. Positive significant results also confirm the
effect of PHCA on EOE (β = 1.342, p = 0.032), the effect of the perception of teaching staff
ability (TSA) on the perception of effectiveness of online education (EOE) with a β of 2.238
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(p = 0.090) and the effect of TSA on the adaptation of the educational institution (AEI),
β = 0.950 (p = 0.000).

Moreover, from the results, the effect of AEI on EOE is not statistically significant
(β = −1.709, p = 0.198).

Figure 4 shows the relationships between variables for the sample containing the un-
dergraduate students. The findings confirm the significant effect (β = −0.948; p = 0.000) of
the perception of effectiveness of traditional courses (ETC) on students’ desire for physical
class attendance (PHCA), of the perception of effectiveness of traditional courses (ETC)
on the perception of effectiveness of online education (EOE), with β of −1.298, p = 0.002.
Positive significant results also confirm the effect of PHCA on EOE (β = 1.088, p = 0.011)
and the effect of TSA on the adaptation of the educational institution (AEI), β = 0.954
(p = 0.000).

Moreover, from the results, the effect of AEI on EOE and on TSA on EOE are not
statistically significant.

Figure 5 shows the relationships between variables for the sample containing the
postgraduate students. The findings confirm the significant effect (β = −0.938; p = 0.000) of
the perception of effectiveness of traditional courses (ETC) on students’ desire for physical
class attendance (PHCA). The only other statistically significant relationship is represented
by the effect of TSA on AEI (β = 0.858, p = 0.000).

Moreover, from the results, the effect of ETC on EOE, PHCA on EOE, AEI on EOE and
on TSA on EOE are not statistically significant.

Standardized regression coefficients show that hypotheses H1 and H8 are confirmed
for all groups of students, hypotheses H2, H5 and H7 are partially confirmed, while
hypothesis H6 cannot be confirmed. The coefficients are shown in Table 9.

Table 9. Coefficients (SEM output).

Parameter Estimations

Coefficient Is the Hypothesis Supported?

High School
Students

Undergraduate
Students

Postgraduate
Students

High School
Students

Undergraduate
Students

Postgraduate
Students

H1:ETC→PHCA
0.960 ***
(0.000)

0.948 ***
(0.000)

0.938 ***
(0.000) YES YES YES

H2:ETC→EOE
−1.462 **

(0.018)
−1.298 ***

(0.002)
−0.422
(0.366) YES YES NO

H5:PHCA→ EOE
1.342 **
(0.032)

1.088 **
(0.011)

0.337
(0.470) YES YES NO

H6:AEI→EOE
−1.709
(0.198)

−1.737
(0.216)

0.493
(0.101) NO NO NO

H7:TSA→EOE 2.238 * (0.090) 2.264
(0.105)

0.032
(0.915) YES NO NO

H8:TSA→AEI
0.950 ***
(0.000)

0.954 ***
(0.000)

0.858 ***
(0.000) YES YES YES

Note: *, **, *** indicate the fact that p < 0.10, p < 0.05, p < 0.01, respectively. Source: our own calculations using Stata statistical analysis
software.

5. Discussion

Theoretical and empirical approaches investigate online education and the percep-
tion of university students and/or high school students of online education. This study
addresses an important and topical issue.

In this study we used multiple linear regression models and structural analysis (SEM),
which tested the following hypotheses:
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Hypothesis 1 (H1). The perception of the effectiveness of face-to-face courses will influence
students’ desire for physical class attendance.

This hypothesis was tested with the help of the structural model, and the results show
that there is a statistically significant positive relationship between the perception of the
effectiveness of face-to-face courses and students’ desire for physical class attendance. This
is available for all categories of students analyzed, with a standardized coefficient of 0.960
for high school students, 0.948 for undergraduate students, and 0.938 for postgraduate
students. The hypothesis is thus confirmed.

Hypothesis 2 (H2). The perception of the effectiveness of face-to-face courses will negatively
influence the perception of the effectiveness of online courses.

This hypothesis was tested with the help of the structural model, and the results
show that there is a negative relationship between the perception of the effectiveness of
face-to-face courses and the perception of effectiveness of online courses. However, this
relationship is statistically significant (p < 0.05) only for high school students and for under-
graduate students. However, the results show a statistically insignificant relationship for
postgraduate students, with a p-Value of 0.366. The hypothesis is only partially confirmed.

Hypothesis 3 (H3). The students who do not possess the technology needed for easy access to online
courses will perceive them as ineffective compared with the students who possess the technology.

This hypothesis was tested with the help of a regression equation. The regression
coefficient is 0.859 and it is statistically significant. Therefore, we can see that respondents
who own a computer, or similar good-quality equipment granting them access to online
courses, perceive these courses as more effective. The hypothesis confirms research results
suggesting that mobile devices and good internet access can lead to improvements by
stimulating and involving students in the educational process [20,21].

Hypothesis 4 (H4). The students who can browse the internet easily will perceive the effectiveness
of online courses differently compared with the other students.

This hypothesis was tested with the help of a regression equation. The results show
that the respondents who said that they could easily browse the internet will perceive
online courses as more effective. The regression coefficient is 1.032 and it is statistically
significant. Consequently, hypothesis H4 is confirmed.

Hypothesis 5 (H5). Students’ desire for physical class attendance will generate the perception of
ineffectiveness of online courses.

This hypothesis was tested with the help of the structural model, and the results show
that there is a statistically significant reverse relationship between the students’ desire
for physical class attendance and the perception of the effectiveness of online courses.
Nevertheless, this is less true for the postgraduate students, where the relationship is not
statistically significant. The hypothesis is thus only partially confirmed.

Hypothesis 6 (H6). The capacity of educational institutions to manage online courses will have a
positive effect on the students’ perception of the effectiveness of online courses.

This hypothesis was tested with the help of the structural model, and the results
show that this relationship is statistically insignificant for all groups of students. This may
suggest that the trust in educational institutions does not manifest itself within online
courses, where the trust in teachers/professors is more important and where we can say
that there is a disconnection between high school students and university students on the
one hand, and the educational institution on the other hand. Consequently, we cannot state
that Hypothesis H6 is confirmed, because the results are not statistically significant for any
of the categories analyzed.

195



Sustainability 2021, 13, 5311

Hypothesis 7 (H7). The capacity of the teaching staff to be more lenient will have a positive effect
on the perception of the effectiveness of online courses.

This hypothesis was tested with the help of the structural model, and the results
show that there is a statistically significant positive relationship between the capacity
of the teaching staff to be more lenient and the perception of the effectiveness of online
courses for the high school students group. However, this is not true for some categories
of students analyzed. For the groups of undergraduate and postgraduate students, this
relationship is statistically insignificant. Hypothesis H7 is confirmed only for the group of
high school students.

Hypothesis 8 (H8). The perception of the ability of teaching staff to manage online courses
will have a positive effect on the perception of the adaptation of the educational institution to
online education.

This hypothesis was tested with the help of the structural model, and the results
show that there is a statistically significant positive relationship between the perception
regarding teaching staff’s ability to manage online courses and the perception regarding
the adaptation of educational institution to online education. This is true for all categories
of students analyzed. Hypothesis H8 is thus confirmed.

This study aimed to explore the perceptions of university students and high school
students regarding online education during the state of emergency caused by the COVID-
19 pandemic. The results confirmed previous research such as Bali and Liu [5] and Platt,
Raile and Yu [6], suggesting that students have clear perceptions of online education and
of the components they consider necessary for their success in this environment.

Our results show that the educational level does not necessarily have an influence
on perceptions and attitudes regarding online education. However, the material level
has a positive effect (expressed by the existence or not of a technology allowing them to
participate in online courses), in terms of familiarity with online communication and skills
in using a computer, a tablet or a laptop.

6. Conclusions

The coronavirus pandemic differs from one country to another, but for the educational
environment it is extremely important to take measures aimed at protecting young students
and, implicitly, their health, such as: providing students with equal and non-discriminatory
education opportunities, equal training for all students, protection of students with various
vulnerabilities, and the use of opportunities regarding the possibilities of reorganization of
the instructional/educational process. A priority of the reorganization of the education
system is to build teams made of students, teaching staff and people outside the education
system in order to identify responses to current emerging requirements [10,57].

The distance learning model has attracted new experiences which require the transfer
of activity planning from the traditional format to the online format. This change is
expected to be temporary, based on the circumstances generated by the COVID-19 crisis.
Once the crisis ends, the format of instructional/educational activities will return to its
original state. The objective of the current circumstances is to allow temporary access to the
contents of compulsory training programs for the current year of study and not to create a
new education system [1].
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Appendix A

Table A1. Variable validity testing (structural model for the group of high school students).

Items Question Loading (std.) AVE

PHCA

PHCA1. 0.9

0.57
PHCA2. 0.74
PHCA3. 0.67
PHCA4. 0.69

ETC

ETC1. 0.87
0.72ETC2. 0.78

ETC3. 0.9

EOE

EOE1. 0.71

0.54
EOE2. 0.73
EOE3. 0.72
EOE4. 0.73
EOE5. 0.78

AEI

AEI1. 0.7
0.45AEI2. 0.71

AEI3. 0.6

TSA

TSA1. 0.74
0.57TSA2. 0.81

TSA3. 0.72
Source: authors’ elaboration using Stata statistical analysis software.

Appendix B

Table A2. Variable validity testing (structural model for the group of undergraduate students).

Items Question Loading (std.) AVE

PHCA

PHCA1. 0.85

0.55
PHCA2. 0.77
PHCA3. 0.65
PHCA4. 0.69

ETC

ETC1. 0.78
0.6ETC2. 0.62

ETC3. 0.91

EOE

EOE1. 0.67

0.46
EOE2. 0.74
EOE3. 0.65
EOE4. 0.69
EOE5. 0.64

AEI

AEI1. 0.71
0.44AEI2. 0.64

AEI3. 0.63

TSA

TSA1. 0.64
0.47TSA2. 0.77

TSA3. 0.65
Source: authors’ elaboration using Stata statistical analysis software.
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Appendix C

Table A3. Variable validity testing (structural model for the group of postgraduate students).

Items Question Loading (std.) AVE

PHCA

PHCA1. 0.87

0.61
PHCA2. 0.85
PHCA3. 0.52
PHCA4. 0.84

ETC

ETC1. 0.78
0.57ETC2. 0.49

ETC3. 0.93

EOE

EOE1. 0.81

0.54
EOE2. 0.8
EOE3. 0.61
EOE4. 0.8
EOE5. 0.61

AEI

AEI1. 0.78
0.5AEI2. 0.54

AEI3. 0.77

TSA

TSA1. 0.83
0.45TSA2. 0.41

TSA3. 0.69
Source: authors’ elaboration using Stata statistical analysis software.
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Abstract: The COVID-19 pandemic has resulted in many changes, including restrictions on indoor
gatherings and visitation to residential aged care facilities, hospitals and certain communities. Cou-
pled with potential restrictions imposed by health services and academic institutions, these changes
may significantly impact the conduct of population health research. However, the continuance of
population health research is beneficial for the provision of health services and sometimes impera-
tive. This paper discusses the impact of COVID-19 restrictions on the conduct of population health
research. This discussion unveils important ethical considerations, as well as potential impacts on
recruitment methods, face-to-face data collection, data quality and validity. In addition, this paper ex-
plores potential recruitment and data collection methods that could replace face-to-face methods. The
discussion is accompanied by reflections on the challenges experienced by the authors in their own
research at an oral health service during the COVID-19 pandemic and alternative methods that were
utilised in place of face-to-face methods. This paper concludes that, although COVID-19 presents
challenges to the conduct of population health research, there is a range of alternative methods to
face-to-face recruitment and data collection. These alternative methods should be considered in light
of project aims to ensure data quality is not compromised.

Keywords: population health research; public health research; COVID-19; research methods

1. Introduction

Since the announcement of COVID-19 as a pandemic in early March, countries around
the world have been instating measures to prevent its spread. Among developed coun-
tries, these measures have centered around restricting the movement and gathering of
people [1,2]. In Australia, specific measures have included closures of state borders, staying
at home where possible, restriction on the size of outdoor and indoor assemblies, mini-
mum space requirements for each person in enclosed areas, and the requirement to keep a
1.5-metre distance from others [3–5]. Furthermore, measures have been taken to protect
groups considered at higher risk of contracting COVID-19, such as older people, those
with chronic diseases, hospitalised individuals and Aboriginal and Torres Strait Islander
peoples. These measures have included restrictions of visitors to residential aged care
facilities and hospitals [6,7] and restriction of movement into remote Aboriginal and Torres
Strait Islander communities [8].

It is, therefore, understandable that such constraints have, and will continue to have, a
significant impact on many aspects of human undertakings and social interactions, includ-
ing conducting health research over this period of change. In Australia, national guidelines
have been released regarding the safe conduct of clinical trials during COVID-19, which
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inform contingency planning and alternative models to mitigate risks, particularly if the
trial involves participants who are symptomatic for COVID-19 [9]. However, there remains
a lack of such guidance for other types of research studies, including those which utilise
population health research methods. Population health research, also known as public
health research, has been defined as research that investigates and analyses factors that af-
fect the health of populations or population groups or that tests and evaluates interventions
to improve population health [10]. This research can employ quantitative, qualitative and
mixed methods methodologies. Population health research is essential to inform health
policies and programs, to ensure minimisation of gaps and inequities in healthcare pro-
vision and reduce strain on health services through preventative measures, an important
consideration during COVID-19 [10]. Thus, it is essential that, where ethical and feasible,
measures are taken to ensure population health research continues, particularly during this
period when a number of health issues related to the pandemic and its control measures
are emerging.

Over recent decades, as technology advanced and new techniques emerged, the use
of alternatives to face-to-face research, such as e-research methods and secondary data
sources in population health research, have been heavily critiqued. These methods have
been shown to provide both benefits, such as reduced time and costs for large samples,
and challenges, such as low response rates [11,12]. However, given the global situation,
there is increasing pressure to reduce the need for population health researchers to conduct
face-to-face research with participants [13,14]. To ensure ethical conduct of research and
adherence with guidelines from governing institutions, researchers may no longer have
the option to recruit participants, deliver interventions or gather data in person, and may
actually be required to outline contingency plans if this becomes the case [15,16]. Thus, it is
essential for researchers to consider alternative methods to undertake population health
research that do not rely on face-to-face contact. The aims of this article are, therefore, to:

(i) Explore the potential impact of COVID-19 on the conduct of population health re-
search, and

(ii) Discuss potential alternative recruitment and data collection strategies

This discussion will be supported by existing literature and supplemented with
reflections from an ongoing population health research project, the conduct of which has
been impacted by the COVID-19 pandemic.

2. Review of the Literature

2.1. Impact of COVID-19 on the Conduct of Population Health Research

Due to ethical considerations, policy changes and new guidelines that have arisen from
the COVID-19 pandemic, the conduct of population health research has been impacted
in various ways [13–16]. This section will discuss the effects of these changes in light of
the current literature and reflect upon the authors’ own experience of COVID-19 during
their research.

2.1.1. Research and Ethics

During times of public health emergency, it is imperative for health services to pri-
oritise responses that address issues relating to the emergency [17]. However, concurrent
research that explores the general health of the population during such times, or pro-
duces evidence that supports the response, should be given equal importance. Redirecting
personnel and mobilizing equipment, facilities or other resources for outbreak response
in pandemics, such as COVID-19, must be balanced with the ongoing need to facilitate
research, both regarding the pandemic as well as research that is unrelated to the pandemic
but could benefit the health of the general population [18]. In line with this, when assessing
the ethical nature of their projects, researchers need to take measures to consider the value
of their projects in view of the global context of COVID-19.

As a result, healthcare bodies and ethics committees are adopting different approaches
when assessing new research projects, with some organisations choosing to postpone all
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face-to-face non-trial research activities and defer approval for commencement of new
studies which are not related to COVID-19 [19]. Researchers will need to act in accordance
with the policies and recommendations of their governing bodies during this time, and thus
they may not be able to commence or continue their population health research projects.

2.1.2. Recruitment of Participants

Moreover, it has been identified that COVID-19 may be impacting vulnerable popula-
tions in a much more severe way than other population groups, and thus individuals from
vulnerable population groups may experience more risk from participation in population
health research [20]. However, the exclusion of such participants on the basis of being from
a vulnerable population group is unethical, as any exclusion criteria must be based upon
robust and current evidence [17]. Thus, the risks and benefits of involving individuals from
vulnerable population groups in population health research must be carefully considered
during this time, and it is vital to ensure that the benefits of participation outweigh the
risks [21].

Although there is a range of recruitment methods that can be ethically employed in
health research, there are several methods that could be affected by restrictions related to
the COVID-19 pandemic. In the circumstance where the researcher is recruiting patients in
a clinical setting that they are not a member of, changes in visitation policies may restrict
the entry of the researcher to meet potential participants face-to-face [7,22]. Therefore, any
recruitment methods dependent on face-to-face contact to inform potential participants
and obtain consent may need to be reconsidered.

Furthermore, if the recruitment method involves clinical team members identifying
eligible participants and explaining the study or being study participants themselves, there
are additional factors to be considered [22]. Even prior to the pandemic, clinicians’ work-
load and time availability already posed significant challenges to research participation [23].
This is now even more of a challenge, considering that the changes in context, practice and
policy resulting from the COVID-19 pandemic have increased the workloads of clinical
staff around the world. Along with the stress and burnout staff are currently experiencing,
their capacity to participate in the research project may be further limited [24]. Thus, it
is likely that researchers may be unable to rely upon recruitment methods or participant
samples that heavily involve the input of clinicians.

In both clinical and public settings, convenience recruitment methods, such as place-
ment of research advertisement materials in areas where people congregate, for example,
clinic waiting rooms, universities or community centers, may also be affected by COVID-19
restrictions. This is due to the fact that physical distancing and closures of public spaces
and community facilities could greatly reduce the number of people frequenting such
areas [25]. In addition, many health services are providing temporary telehealth services
for patients, circumventing the need to attend clinics in person at all [9]. In addition, many
universities have taken measures to operate partially or completely online [13]. As a result,
many convenience recruitment methods may not be feasible for the foreseeable future.

2.1.3. Data Collection

The safety of research participants and research staff is paramount, and due to the
communicable nature of COVID-19, many institutions are mandating the suspension of
face-to-face data collection methods altogether [14]. Unfortunately, many population health
research methods traditionally rely on face to face contact. An example of one of these
methods used in both qualitative and quantitative research is observation, which is often
conducted face-to-face in the natural environment [26]. However, not only may a researcher
have limited ability to access this natural environment, but furthermore, in light of physical
distance measures, it may not be permissible or ethical for a researcher to observe a
participant in close proximity. Data collection that requires researchers and participants to
be in close contact, such as with biophysical measures, will also pose difficulties for similar
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reasons [27]. Such limitations to data collection methods may impact the types of outcomes
researchers can explore.

Similar to guidance stipulated for clinical trials, in cases where face-to-face data collec-
tion may proceed, it may be within the researchers’ duty of care to monitor participants for
COVID symptoms and/or provide COVID testing [9]. This may be particularly crucial in
instances where participants and research teams will be working with healthcare services
or where group data collection methods, such as focus groups, will be used. This may
require modification of study methods and allocation of additional resources to monitor
symptoms and conduct COVID tests, and thus may have budget and staffing implications.

In addition, COVID-19 has had a significant socioeconomic impact resulting in job
losses, financial instability, and family stressors [28] which may disproportionately increase
respondent burden, particularly among vulnerable populations. Respondent burden is
defined as how difficult, time-consuming or emotionally stressful an individual perceives
participation in a research project to be, and may result in non-responses, or lower data
quality [29]. This must also be considered in choosing data collection methods.

2.1.4. Data Quality

There are some data collection methods that, although easily conducted remotely, may
obtain better data quality when conducted face-to-face with a researcher. For example,
questionnaire data are often more complete and of higher quality when participants are
assisted or supervised by a researcher [30].

There must also be considerations regarding how the current global context may
impact data validity. Workforces around the world may be required to change their
workplace practices [31]. These changes have been particularly extreme for those working
in healthcare settings, including additional guidelines regarding hygiene and cleaning,
use of personal protective equipment, procedures used during face-to-face consultations,
postponement of non-emergency care and transition of some services to telehealth [32].
Given these changes to how healthcare is being delivered and received, it is important
to consider comparability of data before and after such changes occurred and that such
changes may impact the internal validity of longitudinal studies [33]. Furthermore, given
that some practice changes, such as postponement of non-emergency consultations, are
intended as temporary measures, researchers may need to consider the generalizability
and/or relevance of any data collected while these measures are in place. This phenomenon,
referred to as the interaction of history and treatment, is a major threat to the external
validity of study findings [34].

Overall, there is the potential for COVID-19 to significantly impact the conduct of
population health research projects. In some recent scoping reviews on population oral
health strategies involving the broader workforce, only five out of 75 primary research
studies followed qualitative or mixed methods, which all involved direct contact with par-
ticipants [35–38]. A total of 33 out of the 34 quantitative intervention studies required direct
contact with participants for delivery of the intervention and/or data collection [35–38]. A
further 23 of the remaining 36 quantitative observational studies also required face-to-face
contact for data collection, meaning a total of 81% of primary research studies in these
scoping reviews would have been impacted by COVID-19 restrictions [35–38]. For many
quantitative studies, face-to-face data collection methods may be the only appropriate way
to collect data, particularly where participants are considered ‘hard-to-reach’, that is, from
socially disadvantaged or underprivileged groups [39]. This could include those who are
homeless and transient, those who have a chronic mental illness, those with low literacy
levels, and indigenous peoples [39]. Furthermore, investigators may choose these methods
to minimise nonresponse, or for sensitive topics [30]. This highlights that depending on
the research area, there is the potential for the majority of studies to be impacted.
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2.2. Alternative Recruitment and Data Collection Strategies

Despite the impacts identified above, particularly on recruitment of participants and
data collection, there are many alternatives to face-to-face data collection that could be
of merit during COVID-19. This section will discuss the benefits and limitations of these
alternatives and draw upon reflection from the authors’ research to describe how such
alternatives could be implemented.

2.2.1. Recruitment Strategies

Although face-to-face and certain convenience recruitment methods may not be feasi-
ble during a pandemic, there is a range of other recruitment methods that may be used.
These include distribution of advertisement material via emails, letters, phone calls and
the use of social media platforms. Evidence suggests that second to face-to-face recruit-
ment, telephone recruitment may result in the highest response rates from participants and
thus should be considered as an alternative during COVID-19 [40]. Limitations are that
such methods can be costly and time-consuming, with one study reporting that telephone
recruitment resulted in 1680 h spent on the phone and a total cost of $79 USD per partici-
pant [40]. Mailing advertising materials was shown to have a similar response rate [40]
while incurring lower costs, with one study citing costs of printing and postage to be
around $52 USD per participant [41].

With the advancement of online technology, research has highlighted the merit of
online recruitment methods in health research. Although emailing of advertising materials
may result in lower response rates than telephone or postal mail methods, it enables the
identification and contact of a higher number of eligible participants [42]. Furthermore,
with the growing popularity of various online and social media platforms, which are
now being accessed by millions of people, their value as a recruitment tool is increasingly
recognised [42]. Research indicates recruitment via social media remains valid in the
COVID-19 context and has been able to reach a large number of participants [43]. One
of the most commonly used platforms for research recruitment is Facebook, with its
advantages of being the largest social media platform and having the ability for targeted
advertisements to be shown to people with specific demographic characteristics, thereby,
increasing chances of identifying eligible individuals [42]. This may also be considerably
more cost-effective than other methods, with costs per participant reported to be from $0.60
to $20 USD [42]. Similarly, Instagram, which is owned by Facebook, can create similar
targeted advertisements, which can also be linked to Facebook. However, Instagram users
are generally a younger demographic, thus desired participant demographics should be
taken into consideration when using these social media platforms for recruitment [44].
Twitter is also a commonly used platform, where users can pay for posts to be promoted,
that is, displayed in feeds of users who do not follow the posting account, however, it is not
able to target advertisements based on specific demographic characteristics [44]. Studies
have also reported advertisements on search engines, such as Google, to be an effective
recruitment strategy, and may have similar costs when compared to advertisements on
social media platforms [45]. Despite the known merits of online recruitment methods, it
has also been identified that samples from social media strategies can be biased, reducing
diversity in age, socioeconomic status, location and ethnic background, and often result
in lower retention rates [40–42,45]. Thus, in designing an online recruitment strategy,
researchers should consider the potential limitations of these methods and have strategies
in place to ensure a representative sample [43].

2.2.2. Data Collection Strategies

As discussed previously, face-to-face quantitative data collection methods, such as
observations, biophysical measures and face-to-face questionnaires, may no longer be
feasible or ethical during this period. However, there are several alternative data collection
options. An example of this is the retrospective review of medical records, particularly
electronic medical records, preventing unnecessary visits to healthcare facilities, with the
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added advantage of increased accessibility to a larger volume of patient data [46]. Medical
records can be an effective and valid source of data for outcomes, such as length of stay,
discharge destination and diagnosis, and thus should be considered as alternative data
sources during the COVID-19 pandemic [46,47]. However, there are some variations seen
between medical records and other forms of data collection, and this should be considered,
for example, when interpreting results [48,49]. Another potential alternative to observations
or physical measures is self-report. Studies have shown this to be valid for measures, such
as weight, height and physical activity, and therefore, could serve as valid proxy measures
for physical measurements [50,51]. However, some inaccuracies are seen in self-report of
less socially accepted behaviors, such as cigarette smoking status [52]. This phenomenon
of self-report bias is well recognised in the literature, however, when these limitations are
acknowledged and accounted for, self-report data can still provide significant contributions
to the existing body of evidence [53]. Compared to using medical records and self-report
data in place of observations and physical measures, adapting face-to-face questionnaires
for mail, telephone or online modes seems much more straightforward. Despite the idea
that face-to-face questionnaires provide higher data quality, evidence continues to emerge
that telephone, mail and online questionnaires yield sufficiently similar data quality and
thus may be viable alternatives during COVID-19 [54,55].

The use of alternative methods when face-to-face options are not possible is probably
more controversial when it comes to qualitative methodologies. For example, the use of
telephone interviews for qualitative research has been widely criticised, with suspected
losses of contextual and nonverbal data due to the absence of visual cues, as well as a lack
of rapport and probing, making interpretation more challenging [56]. However, there is
a lack of evidence to support these claims, which currently suggests that quality of data
from telephone interviews is similar to that from face-to-face interviews, thus telephone
interviews could be a simple alternative to use during COVID-19 [56,57]. Additionally,
as various online platforms become more accessible with advancements in technology,
the popularity of conducting interviews via online means is increasing [58]. Email has
been used as a platform for qualitative interviews for years, although it presents some
challenges regarding trustworthiness of data, specifically credibility, and also requires
asynchronous interview techniques to be considered [58,59]. However, it has also been
recognised as a viable and convenient method that may be particularly useful during
COVID-19 [58,59]. Moreover, synchronous online qualitative interviews have become
more feasible in recent years due to widespread access to electronic devices and internet
connections, improvements in internet speeds and improvements in instant messaging
and video conferencing software, such as Skype [60–62]. These platforms overcome the
challenges presented with asynchronous interviews, and although instant messaging does
not allow for visual cues, video conferencing does [61,62]. These methods are particularly
valuable during times of limited flexibility or access to research participants, such as
COVID-19, and have the potential to produce data comparable to face-to-face interviews,
as long as any technical difficulties are considered and addressed [60–62]. Online methods
may also be viable alternatives for the conduct of focus groups during COVID-19. For
example, online discussion boards have been effectively used as an alternative to face-
to-face focus groups, despite having similar limitations to other asynchronous online
qualitative methods [63]. Likewise, the use of video conferencing software, such as Skype,
may have similar effectiveness for focus groups as when used with interviews [60,63,64].

3. Reflection

3.1. Impact of COVID-19 on the Conduct of the Authors’ Project

The authors’ own research project aims to develop and evaluate a guideline imple-
mentation strategy to facilitate the translation of children’s healthy weight guidelines for
public oral health staff into practice. All primary research associated with this project is
centred around two phases: (i) Developing the guideline implementation strategy using
co-design focus groups and input from an expert panel, and (ii) evaluation of the guideline
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implementation strategy using a pretest-posttest design and a validated questionnaire. Al-
though ethical approval had already been obtained for the conduct of the project, this was
done prior to the announcement of the pandemic, and the authors anticipated modification
of study methods, and therefore, ethics amendments may be required. Data collection was
scheduled to commence just as the pandemic was announced.

As the first phase was based around face-to-face focus groups with both public
dental practitioners and parents of children in the community, the authors immediately
had concerns regarding the safety and logistics of such gatherings in an enclosed space.
Moreover, the implementation of children’s healthy weight guidelines for public oral
health staff was dependent on routine care being provided at the public oral health services.
However, as a response to the COVID-19 pandemic, the participating public oral health
services were only providing emergency care at the scheduled time of data collection,
and many staff were being redeployed to COVID-19 testing clinics. As a result, the
internal and external validity of any data collected during this time of altered practice
would be greatly compromised if data collection were to proceed. Finally, as the authors
intended to use convenience methods to recruit parents by distributing flyers in oral
health service waiting rooms, it was anticipated that these recruitment methods would
need modification. Therefore, it was determined that the development and evaluation of
the guideline implementation strategy should be postponed until routine dental practice
resumed. Once this time came, it was anticipated that the recruitment and data collection
strategies would need to be modified to ensure the most effective methods were chosen,
and risks to participants were minimised.

3.2. Alternative Recruitment and Data Collection Strategies

As stated in the previous section, primarily due to internal validity concerns, the
development and evaluation of the guideline implementation strategy for the authors’
research project were postponed until the dental services could resume practice as normal.
Even with the inability to undertake the development and evaluation component as
planned, there were still research activities that could be undertaken during this time.
This included the development and evaluation of the questionnaire that would be used
to assess the guideline implementation strategy. The authors initially planned to take a
five-step validation process for the questionnaire: (i) Item generation using a review of the
literature, (ii) face validation using a face-to-face reference group, (iii) construct validation
using an online questionnaire with an expert panel, (iv) pilot testing and (v) factorial
validation using a large online sample. Once the COVID-19 restrictions were instated, the
authors scrutinised this process and realised that very few face-to-face steps were included
in the process, and the face-to-face steps that were included could be easily modified to
instead utilise alternative data collection strategies with minimal impact on data quality.

The main step requiring modification was step 2: Face validation using a face-to-face
reference group. The first consideration was the recruitment method, which although it
was already intended to be purposive recruitment via email, the original participation
incentive was provision of refreshments during the time of the reference group. As this
reference group would no longer be assembling face-to-face, the authors decided to re-
allocate the funds for the light refreshments to supermarket gift vouchers, and this change
was approved by the governing ethics committee. This more direct method to reimburse
time and effort of participation was also deemed necessary due to the potential of increased
respondent burden that participants may be feeling during this time.

In addition, the data collection method also required modification. The reference
group became a virtual, online reference group conducted via email. With the difficul-
ties that the enforced lockdown presented for participants, including the need for child
minding, homeschooling and redeployment of health staff, it was agreed that this method
would increase flexibility, allowing a two-week period where participants could provide
feedback at their convenience. As per the initial design, this reference group did not require
synchronous discussion, rather, each participant was to provide written feedback on their
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own hard copy of the questionnaire. Thus, the asynchronous format of providing the same
briefing and feedback via email was seen to have minimal impact on the quality of data
obtained. Using these methods, the authors were able to successfully obtain complete
feedback on the questionnaire from all four members of the reference group.

Shortly after the questionnaire validation was completed, practice at the dental health
services resumed as normal, therefore, the development and evaluation of the guideline
implementation strategy could proceed. However, the authors were increasingly aware
that the risks of COVID-19 with face to face data collection may not change in the near
future. As a result, it was concluded that alternative data collection strategies would be
implemented for the remainder of the project to eliminate the need for face to face contact.
For the focus groups, it was decided that internet videoconferencing would be the best way
to go, as visual brainstorming was an essential component of the focus group. Despite con-
cerns about accessibility of videoconferencing software for study participants, throughout
recruitment, it was found that participants preferred participating via videoconferencing,
with platforms, such as Zoom, becoming more familiar to them over lockdown periods. A
total of four videoconference focus groups were conducted for the project, and the authors
were able to still utilise conventional focus group techniques to collect rich data from all
participants. While the evaluation phase of this study is yet to commence, it was concluded
that administering the evaluation questionnaires via an online survey platform would be
an appropriate alternative to hard copy questionnaires. To ensure response rates are as
high as possible in this phase, study champions will be nominated at each study site to help
promote and coordinate this step. It is hypothesised that the authors’ careful consideration
of the possible alternatives to data collection and recruitment contributed to the success of
these substitute methods, which have traditionally been considered less desirable.

4. Conclusions

COVID-19 presents a range of challenges that can impact the conduct and quality of
population health research. Regardless, there is a range of alternative strategies that can be
employed to facilitate the safe and effective conduct of population health research during
uncertain times. While all research methods have their own strengths and limitations,
researchers should carefully consider the methods most appropriate for their study’s
specific needs without compromising the quality of their data.

Author Contributions: A.R.V. drafted the paper and provided reflective summaries. L.M.R., D.M.
and A.G. also assisted in drafting and revising the entire paper. All authors have read and agreed to
the published version of the manuscript.

Funding: The authors acknowledge funding from the National Health and Medical Research Council
and Western Sydney University, grant number APP1168119, for the conduct of this project.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data sharing not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. California Department of Public Health. COVID-19. Available online: https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/
Immunization/ncov2019.aspx (accessed on 19 May 2020).

2. Cabinet Office. Coronavirus Outbreak FAQs: What You Can and Can’t Do. Available online: https://www.gov.uk/government/
publications/coronavirus-outbreak-faqs-what-you-can-and-cant-do/coronavirus-outbreak-faqs-what-you-can-and-cant-do
(accessed on 19 May 2020).

3. NSW Government. What You Can and Can’t Do under the Rules. Available online: https://www.nsw.gov.au/covid-19/what-
you-can-and-cant-do-under-rules (accessed on 19 May 2020).

4. Victoria State Government. Stay at Home Restrictions. Available online: https://www.dhhs.vic.gov.au/stay-home-restrictions-
coronavirus (accessed on 19 May 2020).

208



Sustainability 2021, 13, 3320

5. Government of Western Australia. COVID-19 Coronavirus: Community Advice. Available online: https://www.wa.gov.au/
organisation/department-of-the-premier-and-cabinet/covid-19-coronavirus-community-advice (accessed on 19 May 2020).

6. Australian Government. Coronavirus (COVID-19) Advice for People in Aged Care Facilities. Available online: https://
www.health.gov.au/news/health-alerts/novel-coronavirus-2019-ncov-health-alert/advice-for-people-at-risk-of-coronavirus-
covid-19/coronavirus-covid-19-advice-for-people-in-aged-care-facilities (accessed on 21 May 2020).

7. Government of Western Australia. COVID-19 Public Hospital Visitor Guidelines. Available online: https://healthywa.wa.
gov.au/~{}/media/Files/Corporate/general%20documents/Infectious%20diseases/PDF/Coronavirus/COVID-19-Public-
Hospital-Visitor-Guidelines.pdf (accessed on 21 May 2020).

8. Australian Government. Coronavirus (COVID-19) Advice for Aboriginal and Torres Strait Islander People and Remote
Communities. Available online: https://www.health.gov.au/news/health-alerts/novel-coronavirus-2019-ncov-health-alert/
advice-for-people-at-risk-of-coronavirus-covid-19/coronavirus-covid-19-advice-for-aboriginal-and-torres-strait-islander-
peoples-and-remote-communities (accessed on 21 May 2020).

9. Australian Government. COVID-19 Temporary MBS Telehealth Services. Available online: http://www.mbsonline.gov.au/
internet/mbsonline/publishing.nsf/Content/Factsheet-TempBB (accessed on 1 June 2020).

10. Centre for Epidemiology and Evidence. Population Health Research Strategy 2018–2022; NSW Ministry of Health: Sydney, NSW,
Australia, 2019.

11. Benfield, J.; Szlemko, W. Internet-Based Data Collection: Promises and Realities. J. Res. Pract. 2006, 2, D1.
12. Knottnerus, J.A.; Tugwell, P. Requirements for utilizing health care—Based data sources for research. J. Clin. Epidemiol. 2011, 64,

1051–1053. [CrossRef] [PubMed]
13. Western Sydney University. Information on Coronavirus (COVID-19). Available online: https://www.westernsydney.edu.au/

coronavirus-information.html (accessed on 1 June 2020).
14. American Psychological Association. Conducting Research during the COVID-19 Pandemic: Advice from Psychological

Researchers on Protecting Participants, Animals and Research Plans. Available online: https://www.apa.org/news/apa/2020/0
3/conducting-research-covid-19 (accessed on 21 May 2020).

15. Charles Sturt University. Funding and Grants: COVID-19. Available online: https://research.csu.edu.au/funding-and-grants
(accessed on 24 May 2020).

16. Australian Research Council. ARC Post Award Guidance Including Major Investments: Responding to the Impact of COVID-19.
Available online: https://www.arc.gov.au/arc-post-award-guidance-including-major-investments-responding-impact-covid-19
(accessed on 24 May 2020).

17. WHO Working Group on Ethics & COVID-19. Ethical Standards for Research during Public Health Emergencies: Distilling Existing
Guidance to Support COVID-19 R&D; World Health Organisation: Geneva, Switzerland, 2020.

18. Lurie, N.; Manolio, T.; Patterson, A.P.; Collins, F.; Frieden, T. Research as a Part of Public Health Emergency Response. N. Engl. J.
Med. 2013, 368, 1251–1255. [CrossRef]

19. Austin Health. Contingency Plan for COVID19 Interruption to Non-Drug/Non-Device Studies. Available online:
https://www.austin.org.au/Assets/Files/OfR_Austin%20Health%20COVID%20guidelines%20non-drug%20non-device%20
studies_20200324.pdf (accessed on 1 June 2020).

20. United Nations. UN Working to Ensure Vulnerable Groups Not Left behind in COVID-19 Response. Available online: https:
//www.un.org/en/un-coronavirus-communications-team/un-working-ensure-vulnerable-groups-not-left-behind-covid-19
(accessed on 1 June 2020).

21. National Academies of Sciences, Engineering, and Medicine; Committee on Clinical Trials during the 2014–2015 Ebola Outbreak;
Board on Global Health; Board on Health Scienves Policy; Health and Medicine Division. Conducting clinical research during
an epidemic. In Integrating Clinical Research into Epidemic Response: The Ebola Experience; Keusch, G., McAdam, K.P., Busta, E.R.,
Mancher, M., Cuff, P.A., Eds.; National Academies Press: Washington, DC, USA, 2017.

22. Sydney Local Health Discrict. Recruitment and Privacy. Available online: https://www.slhd.nsw.gov.au/rpa/research/
recruitment.html (accessed on 24 May 2020).

23. Asch, S.; Connor, S.E.; Hamilton, E.G.; Fox, S.A. Problems in recruiting community-based physicians for health services research.
J. Gen. Intern. Med. 2000, 15, 591–599. [CrossRef]

24. Liu, Q.; Luo, D.; Haase, J.E.; Guo, Q.; Wang, X.Q.; Liu, S.; Xia, L.; Liu, Z.; Yang, J.; Yang, B.X. The experiences of health-care
providers during the COVID-19 crisis in China: A qualitative study. Lancet Glob. Health 2020, 8, e790–e798. [CrossRef]

25. ACT Government. ACT Government Public Spaces Closed. Available online: https://www.covid19.act.gov.au/news-articles/
act-government-public-spaces-closed (accessed on 1 June 2020).

26. Whitehead, D.; Whitehead, L. Sampling data and data collection in qualitative research. In Nursing and Midwifery Research, 5th
ed.; Schneider, Z., Whitehead, D., LoBiondo-Wood, G., Haber, J., Eds.; Elsevier Australia: Chatswood, NSW, Australia, 2016; pp.
111–126.

27. Da Costa, C.; Schneider, Z. Quantitative data collection and study validity. In Nursing and Midwifery Research, 5th ed.; Schneider,
Z., Whitehead, D., LoBiondo-Wood, G., Haber, J., Eds.; Elsevier Australia: Chatswood, NSW, Australia, 2016; pp. 181–196.

28. Nicola, M.; Alsafi, Z.; Sohrabi, C.; Kerwan, A.; Al-Jabir, A.; Iosifidis, C.; Agha, M.; Agha, R. The socio-economic implications of
the coronavirus pandemic (COVID-19): A review. Int. J. Surg. 2020, 78, 185–193. [CrossRef]

209



Sustainability 2021, 13, 3320

29. Graf, I. Respondent Burden. In Encyclopedia of Survey Research Methods; Lavrakas, P.J., Ed.; SAGE Publications, Inc.: Thousand
Oaks, CA, USA, 2008; pp. 739–740. [CrossRef]

30. Lavrakas, P.J. (Ed.) Face-to-face interviewing. In Encyclopedia of Survey Research Methods; SAGE Publications, Inc.: Thousand Oaks,
CA, USA, 2008. [CrossRef]

31. Australian Government. Coronavirus Disease (COVID-19): Information for Employers. Available online: https://www.health.
gov.au/sites/default/files/documents/2020/04/coronavirus-covid-19-information-for-employers_2.pdf (accessed on 9 June
2020).

32. Australian Government. Coronavirus (COVID-19) Advice for the Health and Aged Care Sector. Available online:
https://www.health.gov.au/news/health-alerts/novel-coronavirus-2019-ncov-health-alert/coronavirus-covid-19-advice-for-
the-health-and-aged-care-sector (accessed on 9 June 2020).

33. Shields, L.; Smyth, W. Common quantitative methods. In Nursing and Midwifery Research, 5th ed.; Schneider, Z., Whitehead, D.,
LoBiondo-Wood, G., Haber, J., Eds.; Elsevier Australia: Chatswood, NSW, Australia, 2016; pp. 143–164.

34. Ferguson, L. External Validity, Generalizability, and Knowledge Utilization. J. Nurs. Scholarsh. 2004, 36, 16–22. [CrossRef]
[PubMed]

35. Kwok, C.; McIntyre, A.; Janzen, S.; Mays, R.; Teasell, R. Oral care post stroke: A scoping review. J. Oral Rehabil. 2015, 42, 65–74.
[CrossRef] [PubMed]

36. Poudel, P.; Griffiths, R.; Wong, V.W.; Arora, A.; Flack, J.R.; Khoo, C.L.; George, A. Oral health knowledge, attitudes and care
practices of people with diabetes: A systematic review. BMC Public Health 2018, 18, 577. [CrossRef]

37. Villarosa, A.C.; Villarosa, A.R.; Salamonson, Y.; Ramjan, L.M.; Sousa, M.S.; Srinivas, R.; Jones, N.; George, A. The role of
indigenous health workers in promoting oral health during pregnancy: A scoping review. BMC Public Health 2018, 18, 381.
[CrossRef] [PubMed]

38. Villarosa, A.R.; George, D.; Ramjan, L.M.; Srinivas, R.; George, A. The role of dental practitioners in addressing overweight
and obesity among children: A scoping review of current interventions and strategies. Obes. Res. Clin. Pract. 2018, 12, 405–415.
[CrossRef] [PubMed]

39. Bonevski, B.; Randell, M.; Paul, C.; Chapman, K.; Twyman, L.; Bryant, J.; Brozek, I.; Hughes, C. Reaching the hard-to-reach: A
systematic review of strategies for improving health and medical research with socially disadvantaged groups. BMC Med Res.
Methodol. 2014, 14, 42. [CrossRef] [PubMed]

40. Heerman, W.J.; Jackson, N.; Roumie, C.L.; Harris, P.A.; Rosenbloom, S.T.; Pulley, J.; Wilkins, C.H.; Williams, N.A.; Crenshaw, D.;
Leak, C.; et al. Recruitment methods for survey research: Findings from the Mid-South Clinical Data Research Network. Contemp.
Clin. Trials 2017, 62, 50–55. [CrossRef] [PubMed]

41. Peel, R.; Ren, S.; Hure, A.; Evans, T.J.; D’Este, C.A.; Abhayaratna, W.P.; Tonkin, A.M.; Hopper, I.; Thrift, A.G.; Levi, C.R.; et al.
Evaluating recruitment strategies for AUSPICE, a large Australian community-based randomised controlled trial. Med. J. Aust.
2019, 210, 409–415. [CrossRef]

42. Amon, K.L.; Campbell, A.J.; Hawke, C.; Steinbeck, K. Facebook as a Recruitment Tool for Adolescent Health Research: A
Systematic Review. Acad. Pediatrics 2014, 14, 439–447.e4. [CrossRef]

43. Ali, S.H.; Foreman, J.; Capasso, A.; Jones, A.M.; Tozan, Y.; DiClemente, R.J. Social media as a recruitment platform for a nationwide
online survey of COVID-19 knowledge, beliefs, and practices in the United States: Methodology and feasibility analysis. BMC
Med. Res. Methodol. 2020, 20, 116. [CrossRef]

44. Arigo, D.; Pagoto, S.; Carter-Harris, L.; Lillie, S.E.; Nebeker, C. Using social media for health research: Methodological and ethical
considerations for recruitment and intervention delivery. Digit. Health 2018, 4, 2055207618771757. [CrossRef]

45. Lane, T.S.; Armin, J.; Gordon, J.S. Online Recruitment Methods for Web-Based and Mobile Health Studies: A Review of the
Literature. J. Med. Internet Res. 2015, 17, e183. [CrossRef] [PubMed]

46. Sarkies, M.N.; Bowles, K.A.; Skinner, E.H.; Mitchell, D.; Haas, R.; Ho, M.; Salter, K.; May, K.; Markham, D.; O’Brien, L.; et al. Data
Collection Methods in Health Services Research. Appl. Clin. Inform. 2015, 6, 96–109. [CrossRef]

47. Tirschwell, D.L.; Longstreth, W.T., Jr. Validating administrative data in stroke research. Stroke 2002, 33, 2465–2470. [CrossRef]
48. Greiver, M.; Barnsley, J.; Glazier, R.H.; Harvey, B.J.; Moineddin, R. Measuring data reliability for preventive services in electronic

medical records. BMC Health Serv. Res. 2012, 12, 116. [CrossRef]
49. Kennedy, A.D.M.; Leigh-Brown, A.P.; Torgerson, D.J.; Campbell, J.; Grant, A. Resource use data by patient report or hospital

records: Do they agree? BMC Health Serv. Res. 2002, 2, 2. [CrossRef]
50. Davies, A.; Wellard-Cole, L.; Rangan, A.; Allman-Farinelli, M. Validity of self-reported weight and height for BMI classification:

A cross-sectional study among young adults. Nutrition 2020, 71, 110622. [CrossRef] [PubMed]
51. Gosney, J.L.; Scott, J.A.; Snook, E.M.; Motl, R.W. Physical Activity and Multiple Sclerosis: Validity of Self-Report and Objective

Measures. Fam. Community Health 2007, 30, 144–150. [CrossRef]
52. Wong, S.L.; Shields, M.; Leatherdale, S.; Malaison, E.; Hammond, D. Assessment of validity of self-reported smoking status.

Health Rep. 2012, 23, D1.
53. Althubaiti, A. Information bias in health research: Definition, pitfalls, and adjustment methods. J. Multidiscip. Healthc. 2016, 9,

211–217. [CrossRef] [PubMed]
54. De Leeuw, E. (Ed.) Data Quality in Mail, Telephone and Face to Face Surveys; T. T. Publikaties: Amsterdam, The Netherlands, 1993;

Volume 38, pp. 80–81.

210



Sustainability 2021, 13, 3320

55. Teo, T. Online and paper-based survey data: Are they equivalent? Br. J. Educ. Technol. 2013, 44, E196–E198. [CrossRef]
56. Novick, G. Is there a bias against telephone interviews in qualitative research? Res. Nurs. Health 2008, 31, 391–398. [CrossRef]
57. Vogl, S. Telephone Versus Face-to-Face Interviews: Mode Effect on Semistructured Interviews with Children. Sociol. Methodol.

2013, 43, 133–177. [CrossRef]
58. James, N.; Busher, H. Credibility, authenticity and voice: Dilemmas in online interviewing. Qual. Res. 2006, 6, 403–420. [CrossRef]
59. Meho, L.I. E-mail interviewing in qualitative research: A methodological discussion. J. Am. Soc. Inf. Sci. Technol. 2006, 57,

1284–1295. [CrossRef]
60. Janghorban, R.; Roudsari, R.L.; Taghipour, A. Skype interviewing: The new generation of online synchronous interview in

qualitative research. Int. J. Qual. Stud. Health Well-Being 2014, 9, 24152. [CrossRef] [PubMed]
61. Mirick, R.; Wladkowski, S. Skype in Qualitative Interviews: Participant and Researcher Perspectives. Qual. Rep. 2019, 24,

3061–3072.
62. Pearce, G.; Thøgersen-Ntoumani, C.; Duda, J.L. The development of synchronous text-based instant messaging as an online

interviewing tool. Int. J. Soc. Res. Methodol. 2014, 17, 677–692. [CrossRef]
63. Lally, R.; Eisenhauer, C.; Buckland, S.; Kupzyk, K. Feasibility of Synchronous Online Focus Groups of Rural Breast Cancer

Survivors on Web-Based Distress Self-Management. Oncol. Nurs. Forum 2018, 45, E111–E124. [CrossRef] [PubMed]
64. Rosenthal, M. Qualitative research methods: Why, when, and how to conduct interviews and focus groups in pharmacy research.

Curr. Pharm. Teach. Learn. 2016, 8, 509–516. [CrossRef]

211





sustainability

Article

The Critical Factors of Student Performance in MOOCs for
Sustainable Education: A Case of Chinese Universities

Qin Yang 1 and Young-Chan Lee 2,*

��������	
�������

Citation: Yang, Q.; Lee, Y.-C. The

Critical Factors of Student

Performance in MOOCs for

Sustainable Education: A Case of

Chinese Universities. Sustainability

2021, 13, 8089. https://doi.org/

10.3390/su13148089

Academic Editors: Miltiadis D. Lytras,

Abdulrahman Housawi and

Basim Alsaywid

Received: 30 May 2021

Accepted: 13 July 2021

Published: 20 July 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 College of Economics, Jiaxing University, Jiaxing 314001, China; yangqin05@yeah.net
2 Department of Business Administration, College of Management and Economics, Dongguk University,

Gyeongju 38066, Korea
* Correspondence: chanlee@dongguk.ac.kr

Abstract: COVID-19 has drastically changed human life, both in the current era and, no doubt, in the
years to come. One of the hot topics during this period is whether and how COVID-19 will change
education patterns in the next few years. This study aimed to investigate the relationship between
massive open online courses (MOOCs) and students’ learning performance. To that end, this study
combined the gamification concept with the modified information systems (IS) success model and
the expectation–confirmation model (ECM) for building a research model. We surveyed 586 students
through an online survey and tested the hypotheses. The research results indicated that MOOCs’
information quality (IQ), system quality (SQ), and service quality (SEQ) had positive influences on
the confirmation, which then affected MOOCs’ usefulness, satisfaction, and gamification. Students’
continued usage intention and course performance were positively influenced by usefulness and
gamification. Students’ continued usage intention of MOOCs also positively affected course per-
formance. The relationship between gamification and satisfaction, however, was not proved. The
research results also showed that gamification, which was composed of entertainment, challenge,
and social interaction, played a critical role in improving students’ continued usage intention of
MOOCs and their course performance.

Keywords: MOOCs; MOOC; higher education; sustainable education; IS success model; expectation–
confirmation model; gamification; continued usage intention; course performance; student perfor-
mance; COVID-19; Chinese universities

1. Introduction

The outbreak of COVID-19 spread worldwide at an unprecedented rate, becoming the
first global pandemic over the past 100 years, causing severe harm and threatening human
lives. However, the impacts and damages of the pandemic on the economy, politics, culture,
education, and ideology remain unassessed. At the beginning of 2020, for the first time in
history, worldwide universities closed offline classes as an emergency measure to prevent
the increase in the virus infection rate. Thanks to the massive open online course (MOOC),
hundreds of millions of students worldwide can continue their studies. Universities
could work in a usual fashion during the lockdown period by providing temporary access
to learning on MOOC platforms. During the pandemic, Chinese universities had to
organize teaching and learning online. In December of 2020, Tsinghua University and the
UNESCO Institute for Information Technologies in Education co-hosted the Global MOOC
Conference. The minister of the Ministry of Education of the People’s Republic of China
(MOE) pointed out that MOOCs in China started in 2013, after 7 years of rapid development,
with more than 32,000 courses online. The number of courses and the application scale
currently rank first among countries in the world. Leading Chinese universities created
and offered MOOCs, and students from other universities could enroll in these courses.
Teachers evaluated available courses and chose the most appropriate course for students
first. Typically, each course lasts 11–14 weeks. Students must pass quizzes and a final
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exam to receive a certificate from the MOOC provider (e.g., https://www.icourse163.org/
accessed on 21 June 2021) and eventually obtain credit from their university. Teachers
usually provide extra instruction and consultation as a supplement to ensure students’
learning outcomes.

Education institutions have made tremendous efforts, and teachers have created
online courses and delivered them to students through the Internet. The “virtual semester”
has started in many universities, and various classes are launched and provided online in
a well-organized manner. In the field of education, many countries and regions, including
China, have accumulated experience in the past efforts and exploration to combat COVID-
19 outbreaks, but many unprecedented problems, meanwhile, have been revealed. Humans
are bound to coexist with COVID-19 for a long time to come. In order to restore and rebuild
the ecosystem of education, maintain the vitality of the education system, and promote
the healthy and sustainable development of education in the post-pandemic era, it is not
only necessary to reflect on and examine the experience accumulated in the fight against
COVID-19 but also to conduct systematic and comprehensive plans from the perspective
of education sustainability in the future. As an important mode of online education,
MOOC gradually occupies an important position in traditional education, has its own
unique advantages, and tends to take over the sole dominance of traditional education.
MOOC has emerged from the rapid development of technology and the urgent need
for education [1]. The MOOC’s distinguishing feature is its convenience and extensive
sharing, making it a tool for improving the quality of education with high efficiency and
proper education at a low cost. In addition to recorded lectures and assignments, many
MOOCs provide tools that enable students to interact with the teachers and communicate
with online classmates through social media and online communities. MOOCs can also
provide immediate feedback, online examinations, and assignments. Interaction between
students and professors can occur within an online community through synchronous and
asynchronous online learning activities, and students’ social, interactive, and collaborative
skills will improve [2]. More than this, students can select their schedule for studying
with the assistance of their teacher. After COVID-19, MOOC has been widely discussed in
academic and practical areas as an innovative tool for sustainable education.

There is a debate because people wonder whether online classes offered by schools
will be attractive to students. With the outbreak of COVID-19, most of our daily activities
have been transferred from offline to online. Many educational institutions worldwide
provide MOOCs, including edX, Moodle, CourseSites, Udemy, Versal, etc. According to
Class Central, a search engine and reviews site for free online courses popularly known
as MOOCs, by 2019, MOOCs had reached 110 million learners. Most importantly, the
top three MOOC platforms (Coursera, edX, and FutureLearn) registered as many new
learners in April 2020 as in the whole of 2019. Worldwide platforms provide more than
2500 courses, 11 online degrees, and 170 micro-credentials. The use of MOOCs during
COVID-19 has allowed educational institutions to ensure teaching work runs smoothly
on the rails. It enables students to have greater autonomy in preparing and conducting
their learning. MOOCs differ significantly in terms of their purposes and the mechanisms
that power them. Main categories of MOOCs usually include: First, connectivist MOOCs
(cMOOCs) are a relatively loose online community for learners, mainly focusing on a
shared learning interest. cMOOCs, on the other hand, use various social media tools and
personal interaction tools for learning and sharing knowledge among the participants.
Second, eXtended MOOCs (xMOOCs) are additional supplementary courses at universities.
Third, cooperative MOOCs often combine characteristics of both xMOOCs and cMOOCs.
Lastly, gamification cooperative MOOCs (gcMOOCs) [3,4] add gamification designs to the
cooperative MOOCs.

The focus of previous research on MOOCs has been varied. Some key topics include
barriers and intentions for using MOOCs [5], MOOC scholarship [6], challenges and
motivation for teachers and students [7], and engagement and retention [8]. Lee et al. [9]
discussed MOOCs from the perspective of self-regulated learning. Furthermore, many
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studies have discussed the ECM in explaining and exploring learners’ continued usage
intentions. For instance, Dai et al. [1] extended the ECM and proposed a theoretical model
including cognitive and affective variables to discuss and explain users’ intentions to stay
in MOOC learning. Zhou [10] added “social influence” as a new construct to the original
ECM in the MOOCs’ learning context.

Gamification is a prevalent concept in mobile and technological systems that adopts a
game mechanism to facilitate desired behaviors and bring positive performance outcomes.
It has been proven that gamification in MOOCs positively influences students’ motiva-
tion [11]. Among the diverse research theories that were used for discussing MOOCs, the
gamification theory was a notable one. Antonaci et al. [12] provided a gamification design
process with six phases. In designing gamified MOOCs, learner, social, openness, course
design, and technology were considered. Antonaci et al. [13] summarized the effects of
game elements on learners’ behavior in an online learning environment, such as perfor-
mance, motivation, engagement, collaboration, and social awareness. Dominguez et al. [14]
and Dicheva et al. [15] indicated that gamification of online learning could increase users’
motivation for studying if adequately designed and implemented. Thus, gamification
is a favorable mechanism that can motivate users of information systems. Malone [16]
emphasized the concept of gamification. This study focused on stimulating more people to
consider game-based elements in education because game mechanisms influence users’
learning motivation and engagement. As gamification gains increasing attention in edu-
cation research, many scholars have emphasized the benefits that gamified designs bring
to learners. Their findings provide breakthroughs for future studies in online learning
and gamification research [17–19]. In order to maintain and increase students’ interest and
engagement, the gamified design of MOOCs should include emotional incentives by giving
students challenging cases, entertaining functions, and social interaction opportunities.
Although those studies noted that gamification affected students’ positive experience with
the MOOC, to the best knowledge of the authors, no study has been arranged to examine
the relationship between gamification and overall effects of MOOCs. To address this re-
search gap, the current study adopted an integrated framework based on the IS success
model, expectation–confirmation model (ECM), and gamification concept to investigate
the relationship between MOOCs and students’ course performance empirically. For the
analysis and research hypothesis tests, we used covariance-based structural equation mod-
eling (CB-SEM). This paper is organized as follows. The description of MOOC and the
theoretical basis of this study are systematically reviewed and arranged in Sections 2.1–2.5.
Then we propose a research model and hypotheses in Section 2.6. Next, we describe the
data collection and research methods in Sections 2.7 and 2.8, followed by data analysis
results in Section 3. Finally, we discuss the major findings, implications, and limitations in
the final part of the paper.

2. Materials and Methods

2.1. MOOCs (Massive Open Online Courses)

The media used in MOOCs is open to the public. Learners are encouraged to share
and contribute materials. Course modules are often 5–10 min, and course content is edited
when needed. As to traditional online courses, most institutions have their own online
course platform and restrict the media. Students search for courses within an institution’s
library database. Course modules are typically 45–60 min long. In MOOCs, lectures are
usually pre-recorded, and courses are open-ended with no due dates. As for traditional
online courses, in addition to recorded lectures, the instructors sometimes conduct live
lectures. Courses frequently end on the due date. The learners of MOOC include not only
school students but also on-job students. As with traditional online courses, learners are
often students of the institution. In addition, unlike online courses, which focus more on
content, MOOCs focus more on context.

Wu and Chen [20] suggested that MOOCs are attractive to students who have strong
motivation and who hold the perception that MOOCs are useful for individual users. To
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further examine and discuss the factors influencing students’ perceptions and intentions to
use MOOCs, many studies have paid attention to the antecedents of learners’ behavioral
intentions from various perspectives [5,10,21,22]. Although past research has successfully
revealed various valuable and interesting implications and provided views that support
the importance of an actively engaged MOOC, it is necessary to investigate MOOCs’ effect
on students’ continued usage intentions and course performance.

2.2. Overview of a Chinese MOOC Platform

In MOOCs, each course runs periodically, and the entire learning process consists of
multiple sessions: attending lectures, participating in discussions, submitting assignments,
pop quizzes, and a final exam. Courses are managed and operated by the Academic Affairs
Office of each university. Universities create courses and designate the teachers to manage
the courses.

Usually, there are 9 sections involved in one course, from course selection to certificate
issuance, as shown in Figure 1.

Figure 1. Processes for managing one course. Source: https://www.icourse163.org/, accessed on 21 June 2021.

In addition, students should finish authentication first so that teachers can manage
the students in an organized manner, as shown in Figure 2:

Figure 2. Student’s profile sample. Source: https://www.icourse163.org/ , accessed on 21 June 2021.

The design and structure of a course include 4 parts: a bulletin board, courseware
(video and PPT files), assignments and quizzes, and a discussion board. Consider the
course Financial Risk Management, as shown in Figure 3.

216



Sustainability 2021, 13, 8089

 

Figure 3. Design and structure of a sample course. Source: https://www.icourse163.org/ , accessed on 21
June 2021.

The first figure on the left shows the bulletin board of Financial Risk Management,
which includes the course outline, description of each class, and final exam description.
The second figure presents the courseware of the course, where students can find lecture
videos from chapter 1 to the last chapter and obtain PPT and/or PDF files. The third
figure indicates the assignments and quizzes of the course. Students should finish and
pass these assignments and quizzes before the deadline. The last figure demonstrates the
discussion board of the course. The discussion board is divided into three sections: general
discussion, Q&A, and the Learning Exchange Zone. On the discussion board, students can
communicate with the teachers and their classmates.

2.3. IS Success Model

The implementation success of an information system can be influenced by a lot of
factors, such as environmental factors, system factors, end-users’ characteristics, etc. [23]
DeLone and McLean [24,25] proposed the IS success model, an integrated model that
comprehensively explains IS success. The model presents, identifies, describes, examines,
and explores the relationships between the essential dimensions. For decades, research
of information systems and technology has adopted the IS success model. From 1995
to 2019, various studies have applied the IS success model and provided beneficial re-
sults [16,26–30].

In online education, well-established research models and theories such as the technol-
ogy acceptance model (TAM), the theory of reasoned action (TRA), the theory of planned
behavior (TPB), and the unified theory of acceptance and use of technology (UTAUT) have
been discussed so far. Rogers’ [31] innovation diffusion theory (IDT) was also a remarkable
one. In addition, some researchers examined students’ behaviors in online education by
employing the IS success model. For example, Freeze et al. [32] and Aparicio et al. [33]
investigated e-learning system success using the IS success model. Cidral et al. [34] pro-
posed a research model integrating the IS success model and success factors in e-learning
systems. Albelbisi [35] verified the role of quality factors in self-regulated learning in
MOOCs, and Albelbisi [36] also developed and validated MOOCs’ success factors using
Malaysian samples.

Information quality (IQ), system quality (SQ), and service quality (SEQ) are three
independent variables in the IS success model. IQ deals with the supplied information from
the information system with accuracy, correlation, and conformance. SQ usually refers to
the usefulness, stability, function, reliability, complexity, compatibility, and demonstrability
of the IS. SEQ discusses whether information systems provide assured, responsive, and
empathetic service. Most previous studies usually included IQ, SQ, SEQ, intention to
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use, user satisfaction, and net benefits when researching information technology and
systems [37–41]. MOOC platform provides content courses, a learning environment, and
services for potential learners through the Internet. IQ of the MOOC platform refers to
information provided on the MOOC platform having good quality when contents are
perceived as useful, reliable, complete, and understandable. SQ of the MOOC platform
refers to good system technical performance, accessibility, availability, and usability. SEQ
of the MOOC platform refers to the responsiveness, competence, and empathy of the
MOOC platform service representatives. From previous studies using these IS success
variables (IQ, SQ, SEQ) [39,41,42], we presume that this model is often adopted in a variety
of fields since it provides a comprehensive understanding of the context in which the
users use the system. Hence, it is also important to explore and examine how these factors
influence success on MOOC platforms. MOOC platforms are attracting attention as a new
online education tool, and it is important to keep these platforms available to students.
This study focused on improving students’ course performance by continuously using the
MOOCs platform. We proposed that the information system success model can be adopted
since it is useful to measure how students perceive the usefulness and gamified designs
of a MOOC platform, students’ satisfaction with a MOOC platform, their continued use
intention toward a MOOC platform, and their learning performance resulting from the
involvement. MOOCs presuppose the importance of their content, scheme, and instant
service as a representative online education tool. These attributes have been neglected in
the evaluation of MOOCs. As a result, it is critical to explore and explain MOOCs’ qualities,
which may significantly influence learners’ perceptions and behaviors.

2.4. Expectation–Confirmation Model

When considering post-purchase or post-adoption satisfaction, previous studies have
used various constructs. Some representative antecedents of continued usage intentions
include perceived usefulness, satisfaction, perceived ease of use, trust, etc. Many studies
have discussed users’ continued usage intentions of information technologies through
the expectation–confirmation model (ECM). Hsu and Lin [43], Leung and Chen [44], and
Gupta et al. [45] investigated the relationship between pre-adoption experiences and post-
adoption continued usage intentions in the field of paid mobile apps and e-health technol-
ogy. Wu et al. [40] explored online impulse buying through the expectation–confirmation
model, an epistemic research model that explores post-adoption satisfaction and continued
usage of the information system. Bhattacherjee [46] demonstrated that expectations formed
by accepting a specific information system would lead to confirmation by comparing the
characteristics and performance. When users confirm the performance, their satisfaction
will be followed. Thus, in turn, continued usage intentions will be induced.

2.5. Gamification

In IS research, gamification is an emerging concept that uses gamified designs and
non-gamified technologies to make tasks more engaging. Gamification has a profound
impact on many different types of information systems, both in theory and action. British-
born computer programmer and inventor Nick Pelling initially proposed the concept of
gamification in 2002. It started to gain attention and hit mainstream academic circles around
2010. Research in the health system, crowdsourcing, education, etc., has been applied to
gamification. One of the predominant problems of MOOCs is students’ low retention rates
and completion rates [47,48]. This phenomenon emphasizes the importance of introducing
a gamification mechanism to increase the retention and completion rate. Levels, badges,
leaderboards, points, feedback, challenges, likes, and social features, communication
channels, narratives, etc., are the most widely used gamified elements in MOOCs [13,33].
Figure 4 shows a “Lucky Card” game provided by a MOOC provider during exam week,
and Figure 5 shows a badge.
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Figure 4. Lucky Card game of a MOOC.

Figure 5. The badge provided by a MOOC. Source: https://www.icourse163.org/ , accessed on 21
June 2021.

The Lucky Card game is a “Will Not Fall” game with a lucky meaning. By engaging
this game, students can draw different cards randomly. Each card represents a “weapon”
for the final examination, such as the “memory bread” card, which means you will be able
to memorize all the contents of the exam. “Energy milk” card means you will be full of
energy. “Not fall spray” card means you will outdo yourself in the exam. These cards are
supposed to be lucky in Chinese culture. Furthermore, students can share this game with
their friends on social networks and have various discussions together. These entertaining
games can help students reduce the pressure of studying psychologically. In addition to
that, students will be rewarded (points gained) when they complete predefined activities
of a weekly mission, such as watching video lectures and finishing quizzes. The digital
badges are also incentives to motivate students to continue learning.

Dominguez et al. [14] indicated the benefits and consequences of gamified elements
and designs in an e-learning platform, and Dicheva et al. [15] prepared systematic mapping
research to discuss gamified elements in education. An et al. [49] found that learners
had various attitudes concerning the gamification of MOOCs. Academics and industry
are becoming more interested in the gamification of MOOCs. What influence does gam-
ified design have on MOOCs? Among the effects, the most remarkable one must be an
increase in participation. When students participate in the discussion forum, they have
an opportunity to gain “likes” from classmates and teachers. This is a way to increase
students’ participation. Furthermore, group interactions are available for students as a
tool for getting feedback and making contributions. In addition, time pressure is another
gamified element for encouraging students’ participation. Time pressure means MOOC
platforms give students a time limit to finish a certain activity to push them to complete a
required task. For students, creating time pressure can encourage them to participate in
learning positively because the time pressure is connected to their learning goals (e.g., fin-
ishing the current learning stage and moving to a higher level). By adding the gamification
concept to MOOCs, students’ completion rate will increase, and students will be willing
to spend more time on the MOOCs. Ortega-Arranz al. [19] and Khalil et al. [50] showed
that students’ retention increased by employing gamification, and their motivation and
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engagement were improved. Saputro et al. [51] found that students’ intrinsic motivation in
MOOC increased under the framework of fulfilling rules and suitability of the instruments
and game elements. The current study tried to add the gamification concept to the IS
success model and expectation–confirmation model framework based on the previous
studies and findings.

2.6. Research Model and Hypotheses
2.6.1. MOOC Qualities and User Confirmation

DeLone and McLean [24] proposed a research model explaining information system
success. The original research model includes six constructs, system quality, information
quality, use, user satisfaction, and individual and organizational impact. The updated
IS success model was proposed by them later in 2003. The updated model [25] added
a new construct, service quality, to the original model. In addition, the “use” in the
basic model was divided into two separate variables: “intention to use” and “use” for
measuring and explaining IS success. In online education, Hassanzadeh et al. [52], and
Marjanovic et al. [53] applied the IS success model for exploring the e-learning platform.
Lin [54] indicated that the platform’s SQ, IQ, and SEQ significantly influenced actual online
learning platform use through users’ satisfaction and intention to use. The ECM is built on
consumer behavior studies and integrates theoretical and empirical findings from previous
IS literature. Bhattacherjee [55] suggested that users’ continued usage intention (CI) is
influenced by their satisfaction with the IS and users’ perception of its usefulness. The
users’ dissatisfaction will result in the discontinuance of the IS if performance disconfirms
the expectations.

By using MOOCs and evaluating their performance, learners constitute perceptions
in their minds and compare MOOCs with other learning tools, corresponding to their
expectations. The qualities of MOOCs are connected with potential users’ expectations
of MOOCs. The higher the users’ perceived qualities of the MOOCs and confirmed
expectations, the more positive perceptions and satisfaction will be induced. The study of
Roca et al. [56] proved that the IQ, SQ, and SEQ of an e-learning system positively affected
expectation–confirmation of the e-learning system.

Similarly, Chung et al. [57] also suggested that an information system’s confirmation
was positively influenced by its IQ, SQ, and design quality (DQ). In addition, in smartphone
classes, Shin et al. [58] showed that the system’s perceived content quality and perceived
service quality positively influenced users’ confirmation. Based on previous studies, this
paper hypothesizes that MOOCs’ information quality (IQ), system quality (SQ), and service
quality (SEQ) have positive influence on MOOCs’ quality confirmation:

Hypothesis 1 (H1). Information quality of the MOOC positively affects students’ confirmation of
MOOC qualities.

Hypothesis 2 (H2). System quality of the MOOC positively affects students’ confirmation of
MOOC qualities.

Hypothesis 3 (H3). Service quality of the MOOC positively affects students’ confirmation of
MOOC qualities.

2.6.2. User Confirmation, MOOC Platform Usefulness, User Satisfaction, and Gamification

Bhattacherjee [46] showed that users’ confirmation of their original expectations is a
critical predictor of users’ usefulness perception formation. Information system confirma-
tion deals with the degree to which the information systems satisfy the user’s expectations.
The perceived usefulness of an information system implies the user’s expectation of that
information system, influencing users’ post-adoption behavior. To be more specific, if any
user confirms his/her expectations, their perceived usefulness will be formed. In addition,
ECM proposed that users’ satisfaction with an information system is induced by their
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confirmation of experience and the perceived usefulness of the system. Previous studies
have proved the relationships between users’ confirmation, perceived usefulness, and
users’ satisfaction [1,45,59,60]. Pozón-López et al. [61] showed that satisfaction is affected
by MOOC quality and other qualities such as usefulness. In MOOCs, if students find that
the actual performance is better than their original expectations, their confirmation of the
platform will be positive. In turn, the positive confirmation will result in a higher level
of user satisfaction. On the contrary, if students believe that the system’s performance
falls short of their expectations, their confirmation will be negative. Consequently, the
negative confirmation will lead to a lower level of user satisfaction in the subsequent stages.
According to Bhattacherjee and Lin [55], user satisfaction is an emotional evaluation of an
information system based on previous experience.

In addition to the above constructs, gamification is a new critical component of the
information system. Although gamified elements’ influences have been explored and
discussed in several fields, studies on gamification in MOOCs are still limited. Some
researchers have recently addressed the relationship between gamification and expected
benefits [2,51,62,63]. Extrinsic motivation could be considered and explained in terms of
gamified elements in MOOCs. While learning, learners engage in gamified MOOCs to get
points and obtain badges and other prizes. Recently, studies discussing the effectiveness of
the gamified design of the online educational system have been growing. However, it is
necessary and valuable to conduct empirical studies to explore the relationship between
gamification (e.g., badges, points, forum participation, “likes”, time pressure, social net-
working interaction, etc.) and learners’ behaviors and learning performance. Students’
perceptions of gamified elements of the MOOCs are their expectations of the system, and
the expectations will influence their post-adoption behaviors. If students’ expectations
can be confirmed, the perception of the gamified design will be formed as well. Based on
previous gamification literature, we hypothesized that:

Hypothesis 4 (H4). Students’ confirmation of MOOC qualities positively affects MOOC usefulness.

Hypothesis 5 (H5). Students’ confirmation of MOOC qualities positively affects MOOC gamifi-
cation perceptions.

Hypothesis 6 (H6). Students’ confirmation of MOOC qualities positively affects their satisfaction
with the MOOC.

Hypothesis 7 (H7). MOOC usefulness positively affects students’ satisfaction with the MOOC.

Hypothesis 8 (H8). MOOC gamification positively affects students’ satisfaction with the MOOC.

2.6.3. MOOC Usefulness, Satisfaction, Gamification, and Continuance Intention

In MOOCs, the platform’s perceived usefulness deals with the degree to which
MOOCs can be useful and improve students’ learning. Ajzen [64] believed that users’
subjective perceptions influence their behaviors, even though the perceptions they hold
are tendentious or incorrect. As a result, instead of an objective assessment, the perceived
feeling is supposed to be relevant. According to Bhattacherjee [46], users’ satisfaction with
an information system is an active, neutral, or passive feeling. Expectation–confirmation
studies state that users’ satisfaction with an information system is a prerequisite for build-
ing users’ continued usage intentions. Bhattacherjee [46], Joo et al. [65], Li and Fang [66],
and Bölen and Özen [67] proved the positive relationship between perceived usefulness
and IS continued usage intention, as well as satisfaction and IS continued usage intention.
Hence, in MOOCs, students are expected to use MOOCs continuously if satisfied with
the platform. On the other hand, the direct relationship between gamification and users’
continued usage intentions has not been empirically verified yet. However, several studies
have proved that users’ benefits and continued usage will increase in a gamified environ-
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ment [68,69]. Hence, we hypothesized that students’ perceptions of MOOCs’ gamified
design will positively influence their continued usage intentions in the MOOC context.

Hypothesis 9 (H9). MOOC usefulness positively affects students’ continued usage intention of
MOOC.

Hypothesis 10 (H10). MOOC gamification positively affects students’ continued usage intention
of MOOC.

Hypothesis 11 (H11). Satisfaction with the MOOC positively affects students’ continued usage
intention of MOOC.

2.6.4. Usefulness, Gamification, Continued Usage of MOOCs, and Course Performance

Course performance in MOOCs refers to the “perceived outcome” of learning through
MOOCs. Specifically, it deals with the ability and possibility to learn well with higher
efficiency and less effort and time. Tam and Oliveira [70] investigated individual perfor-
mance in the context of m-banking. However, insufficient empirical research has studied
the salient relationship between the IS’ perceived usefulness and individual performance
and the IS’ continued usage intention and individual performance. Usefulness keeps ahead
of user satisfaction, and users’ positive experience with usefulness will induce greater
user satisfaction. Increased IS user satisfaction leads to increased IS usage intentions,
which improves individual performance [71]. Increased use of MOOCs may raise student
awareness of the benefits of MOOCs. In a MOOC learning context, students who adopt
digital systems and have digital skills can improve their learning performance. This study
investigated whether students could gain a clear understanding of the classes through
using MOOCs, measured whether students could easily achieve the learning goals asserted
by the course via MOOCs, and discussed if it is easier to accomplish the assignments by
using MOOCs.

Gamified design is another critical element of MOOCs. Gerdenitsch et al. [72] exam-
ined how gamification affects work enjoyment, productivity, and the moderating role of
leadership responsibility. Feng et al. [73] discussed whether gamification could increase
consumers’ engagement with fitness apps. Groening and Binnewies [74] examined the rela-
tionship between digital achievements, motivation, and performance. The research results
show that digital achievements could improve motivation and enhance performance. The
findings provide significant inspiration for future IS research. MOOCs employ gamified
design to induce and increase students’ engagement and participation. A gamified MOOC
may change students’ study patterns and communication patterns. Thus, if students
feel satisfied with the novel studying tools and the interaction patterns, their motivation
and engagement will increase. In turn, students’ learning performance will be improved
compared with those online education tools without gamified design. Based on previous
studies, we hypothesized that:

Hypothesis 12 (H12). MOOC usefulness positively affects students’ course performance.

Hypothesis 13 (H13). MOOC gamification positively affects students’ course performance.

Hypothesis 14 (H14). Students’ continued usage intention of the MOOC positively affects
students’ course performance.

2.6.5. Gamification: Sociality, Entertainment, and Challenges

As discussed above, gamification is a way to increase students’ motivation and en-
gagement and, finally, affect students’ course performance. The gamification concept has
also gained attention from researchers and practitioners. Legaki et al. [75] proved that the
challenge-based gamified elements in an online learning platform positively affect students’
learning compared to conventional teaching tools. The concept of gamification has been
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employed in many research areas. For example, Tobon et al. [76] examined the relationship
between gamified features and online customer behavior, and Rodrigues et al. [77] explored
gamification in the field of e-banking. Specifically, Rodrigues et al. [77] investigated how
bank users face gamified smart applications, mainly focused on entertainment and ease
of use elements. Their findings reveal that the system’s ease of use and entertainment
had an impact on e-banking usage. Social interaction is another critical component of
gamification. Fang et al. [21] stated that online learning platforms’ social interaction design
positively influences users’ study focus. Students could feel a sense of entirely participating
or breathtakingly engaging in the MOOCs’ learning [78]. If applied to MOOCs, social
interaction may stimulate frequent use of the platform and possibly improve students’
learning performance. In addition, the social interaction design may improve the students’
MOOC user experience. Without face-to-face communication, students still maintain social
connections with professors and classmates. Thus, we propose that gamification may
include vibrant designs by providing students with challenges, entertaining atmosphere,
and social interaction in MOOCs.

Hypothesis 15 (H15). Gamification is a second-order construct that is comprised of socialness,
challenge, and entertainment.

Based on the hypotheses described above and previous studies, this study presents a
research model as shown in Figure 6.

 
Figure 6. Proposed research model.

2.7. Data Collection

This study conducted a questionnaire survey to collect data and investigate the re-
lationship between the constructs. After completing an extensive review of IS literature,
we created the survey items and translated the original ones into Chinese. Then, we
translated them into English again to ensure the questionnaire’s accuracy and consistency.
We distributed the survey questionnaires to universities in China and collected 629 ques-
tionnaires. All of the students attended MOOCs in the spring semester of 2020. After
excluding 43 questionnaires with incomplete responses, 586 valid questionnaires were
used for analysis.

The respondents’ demographic characteristics are summarized in Table 1. Table 1
shows 209 (35.7%) males and 377 (64.3%) females. In terms of educational backgrounds,
most of those who responded were college students (482, 82.3%). In terms of past MOOC
user experience, 136 (23.2%) have used them for less than a month, 127 (21.7%) have learned
in them for 1 to 3 months, and 107 (18.3%) have used them for more than 12 months. When
it comes to the average amount of time spent on MOOCs each week, most participants
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(260, 44.4%) spend 1 to 4 h per week on them. Finally, 160 (27.3%) respondents came from
the country’s western region, 215 (36.3%) from the country’s central region, and 211 (36%)
from the country’s eastern region.

Table 1. Demographic distribution.

Variables Classification Number Percentage

Gender
Male 209 35.7

Female 377 64.3

Education
background

Undergraduate 482 82.3
Graduate school (M.A.) 20 3.4

Graduate school
(Ph.D. and above) 84 14.3

Experience

Less than 1 month 136 23.2
1–3 months 127 21.7
3–6 months 117 20
6–9 months 64 10.9

9–12 months 35 6
12 months and above 107 18.3

Average using
time/week

1–4 h 260 44.4
5–9 h 151 25.8

10–14 h 87 14.8
15 h and above 88 15

Residency
Western 160 27.3
Central 215 36.7
Eastern 211 36

2.8. Measurement Items

The measurement items were developed through an extensive literature review (see
Appendix A). The survey aimed at measuring students’ perceptions of MOOCs positively or
negatively, which includes the following variables: information quality (IQ), system quality
(SQ), service quality (SEQ) of the MOOC platform, students’ confirmation, perceptions of
the MOOC platform’s gamified characteristics, perceived usefulness of MOOCs, students’
satisfaction with MOOCs, students’ MOOC platform continued usage intentions, and
students’ course performance through learning on MOOC platforms.

This study employed a 5-point Likert scale, ranging from 1 to 5 (1 represents an
inclination to strongly disagree, 5 represents strongly agree). We analyzed the collected
data in 3 steps. First, outliers, normality, and missing values were checked. Second,
we tested the validity and reliability of the measurement items. Finally, we examined
correlations between the constructs, tested the model fit, checked common method bias,
and tested research hypotheses.

3. Analysis and Results

This study analyzed the data using the covariance-based structural equation model
(CB-SEM). The measurement model and structural model were evaluated, respectively.

3.1. Measurement Model

We evaluated the measurement model by checking reliability and convergent and
discriminant validity. In Table 2, all values of standardized item loadings for the indicator
were ≥0.7. All of the composite reliability (CR) values were greater than 0.8. All values of
Cronbach’s α for each construct were ≥0.8. All average variance extracted (AVE) values
employed for assessing the convergent validity were ≥0.5. Consequently, Table 2 indicates
that all values met the minimum requirement, and the measurement model has good
reliability and convergent validity.
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Table 2. Factor loading, CR, AVE, and Cronbach’s α values.

Constructs
First-Order
Constructs

Item
Item

Loading
CR AVE

Cronbach’s
α

MOOC platform
quality

confirmation
N/A

MCON1 0.814
0.838 0.632 0.837MCON2 0.777

MCON3 0.794

Information
quality N/A

IQ1 0.771

0.839 0.565 0.838
IQ2 0.731
IQ3 0.725
IQ4 0.779

Service quality N/A

SEQ1 0.784

0.859 0.605 0.858
SEQ2 0.763
SEQ3 0.75
SEQ4 0.811

System quality N/A

SQ1 0.818

0.862 0.61 0.861
SQ2 0.767
SQ3 0.752
SQ4 0.784

MOOC usefulness N/A
MUSE1 0.845

0.854 0.662 0.853MUSE2 0.768
MUSE3 0.825

MOOC
satisfaction

N/A
MSAT1 0.799

0.813 0.592 0.809MSAT2 0.7
MSAT3 0.805

Gamification
perceptions

Social
interaction

SOC1 0.834

0.881 0.65 0.88
SOC2 0.754
SOC3 0.794
SOC4 0.839

Challenge
CHA1 0.826

0.831 0.623 0.827CHA2 0.709
CHA3 0.827

Entertainment

ENT1 0.814

0.85 0.587 0.849
ENT2 0.722
ENT3 0.733
ENT4 0.792

MOOC continued
usage intention N/A

MCI1 0.795
0.833 0.624 0.831MCI2 0.756

MCI3 0.818

Course
performance N/A

CP1 0.781

0.841 0.57 0.841
CP2 0.739
CP3 0.739
CP4 0.761

Pearson’s correlation coefficients are shown in Table 3. Next, we compared the square
root of AVE with the variables’ correlation coefficients to assess the discriminant validity.
As shown in Table 3, the AVE’s square root is significantly larger than each variable’s
correlation coefficient. Consequently, the scale has good discriminant validity.
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Table 3. Discriminant validity test.

IQ SQ SEQ MCON MUSE GAM MSAT MCI CP

IQ 0.752
SQ 0.433 ** 0.781

SEQ 0.457 ** 0.418 ** 0.778
MCON 0.392 ** 0.338 ** 0.366 ** 0.795
MUSE 0.318 ** 0.288 ** 0.263 ** 0.394 ** 0.814
GAM 0.366 ** 0.312 ** 0.323 ** 0.328 ** 0.178 ** 0.767
MSAT 0.353 ** 0.307 ** 0.325 ** 0.532 ** 0.514 ** 0.284 ** 0.769
MCI 0.356 ** 0.352 ** 0.364 ** 0.405 ** 0.435 ** 0.425 ** 0.501 ** 0.790
CP 0.403 ** 0.361 ** 0.414 ** 0.393 ** 0.454 ** 0.506 ** 0.414 ** 0.575 ** 0.755

NOTE: ** p < 0.01. MCON = MOOC platform quality confirmation; IQ = Information quality; SQ = System
quality; SEQ = Service quality; MUSE = MOOC usefulness; MSAT = MOOC satisfaction; GAM = Gamification;
SOC = Social interaction; CHA = Challenge; ENT = Entertainment; MCI = MOOC continued usage intention;
CP = Course performance.

Podsakoff and Organ [79] and Podsakoff et al. [80] suggested that there were possibili-
ties for common method variance (CMV) in the self-reported data. We applied the Harman
one-factor statistical analysis to examine the common method bias in the collected data.
First, we checked if the measurements were affected by common method variance through
Harman’s single factor test and examined whether relationships between constructs were
observed to inflate or deflate. This test includes a factor analysis of all the involved items. In
addition, we performed exploratory factor analysis without rotation and checked whether
all factors were returned. Previous research suggested that if one factor’s total variance
exceeds 50%, it shows common method bias in the study. However, as shown in Table 4,
one factor explained only 27.899% of the total variance. Thus, we can conclude that there is
no common method bias in the collected data.

Table 4. Common method bias test.

Component Initial Eigen Values

1

Total % of Variance Cumulative %
11.591 27.719 27.719

Extraction Sums of Squared Loadings

Total % of Variance Cumulative %
10.881 27.899 27.899

Finally, we compared the recommended values and actual values of model fitness.
Table 5 shows the values of χ2, degrees of freedom (df), goodness-of-fit index (GFI),
adjusted goodness-of-fit index (AGFI), normed fit index (NFI), comparative fit index (CFI),
parsimony goodness fit index (PGFI), root mean square residual (RMR), and root mean
square of approximation (RMSEA). All actual values met the standard of recommended
values, which indicated a good model fit.

Table 5. Measurement model fit.

Fit Indices χ2/df GFI AGFI NFI CFI RMR RMSEA

Recommended
Value <3.0 >0.9 >0.8 >0.9 >0.9 <0.08 <0.08

Value indices 1.506 0.920 0.909 0.918 0.971 0.069 0.029

3.2. Structural Model

This section examined the R2 of MOOC platform confirmation, usefulness, satis-
faction, continued usage intention, course performance, gamification (social interaction,
entertainment, and challenge), which suggested the explanatory power of the independent
variables. The path coefficients and R2 showed how well the data supported the proposed
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research model. It is recommended that the R2 value of 75%, 50%, and 25% may indicate
the substantial, moderate, and weak level of the construct’s explanation power (s).

Information quality (β = 0.312 and p-value < 0.001), system quality (β = 0.172 and
p-value = 0.001), and service quality (β = 0.217 and p-value < 0.001) have significant pos-
itive effects on MOOC quality confirmation. Three qualities explained MOOC quality
confirmation with R2 = 33.8%. Thus, Hypotheses 1, 2, and 3 are supported. MOOC
quality confirmation significantly positively affected MOOC usefulness (β = 0.489 and
p-value < 0.001) with R2 = 23.9%. Thus, Hypothesis 4 is supported. MOOC quality confir-
mation significantly positively affected MOOC gamification perceptions (β = 0.463 and
p-value < 0.001) with R2 = 21.5%. Therefore, Hypothesis 5 is supported. In addition, MOOC
quality confirmation (β = 0.453 and p-value < 0.001) and MOOC usefulness (β = 0.375 and
p-value < 0.001) have significant positive effects on students’ satisfaction with MOOCs
(R2 = 55.3%). However, gamification did not have a statistically significant effect on sat-
isfaction. Thus, Hypothesis 6 and Hypothesis 7 are supported, but Hypothesis 8 is not.
Regarding students’ continued usage intention of the MOOCs, MOOC usefulness (β = 0.23
and p-value < 0.001), MOOC gamification perception (β = 0.365 and p-value < 0.001), and
MOOC satisfaction (β = 0.335 and p-value < 0.001) have significant positive effects on
students’ continued usage intention (R2 = 51.8%). Therefore, Hypotheses 9, 10, and 11
are supported. In addition, MOOC usefulness (β = 0.275 and p-value < 0.001), MOOC
gamification perception (β = 0.392 and p-value < 0.001), and MOOC continued usage
intention (β = 0.331 and p-value < 0.001) significantly affected course performance with
R2 = 62.1%. As a result, Hypotheses 12, 13, and 14 are supported. Lastly, as a second-order
construct, gamification explained 67.5% of the variation of social interaction, 53.3% of the
challenge, and 55.3% of entertainment. To summarize, based on these findings, gamifica-
tion was proven to be a reflective second-order construct of social interaction, challenge,
and entertainment. Thus, Hypothesis 15 is supported. Details can be found in Table 6
and Figure 7.

Table 6. Hypothesis test results.

Hypothesis Path β p-Value R2 Remarks

H1 IQ → MCON 0.312 ***
0.338

Supported
H2 SQ → MCON 0.172 0.001 Supported
H3 SEQ → MCON 0.217 *** Supported
H4 MCON → MUSE 0.489 *** 0.239 Supported
H5 MCON → GAM 0.463 *** 0.215 Supported
H6 MCON → MSAT 0.453 ***

0.553
Supported

H7 MUSE → MSAT 0.375 *** Supported
H8 GAM → MSAT 0.062 0.189 Not supported
H9 MUSE → MCI 0.23 ***

0.518
Supported

H10 GAM → MCI 0.365 *** Supported
H11 MSAT → MCI 0.335 *** Supported
H12 MUSE → CP 0.275 ***

0.621
Supported

H13 GAM → CP 0.392 *** Supported
H14 MCI → CP 0.331 *** Supported

H15 GAM
→ SOC 0.675 *** 0.675

Supported→ CHA 0.553 *** 0.533
→ ENT 0.533 *** 0.553

NOTE: *** p < 0.001.
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Figure 7. Path coefficients of the research model. NOTE: ** p < 0.01; *** p < 0.001.

4. Discussion

Campus closure is an important intervention that helps safeguard public health and
respond to the spread of epidemic infections. According to the Policy Brief: Education
during COVID-19 and beyond provided by the United Nations, the COVID-19 pandemic
has created the largest disruption of education systems in history, affecting nearly 1.6 billion
learners in more than 190 countries all continents. Closures of campuses and other learning
spaces have impacted 94% of the world’s student population, up to 99% in under-developed
countries. The sudden outbreak of COVID-19 triggered a global education crisis and, at the
same time, forced governments and schools to take the initiative to change education. In
response to the ongoing situation of COVID-19, many countries have adopted a variety of
flexible teaching and learning approaches in their education systems, among which MOOC
is one of the main approaches. The MOOC, as a subset of distance education, has been
focused on providing a more flexible and innovative educational experience in terms of
time and space than school education by utilizing various types of technology. During the
epidemic prevention and lockdown period, many countries closed schools and changed to
MOOC mode and thereby accelerated the process of informatization and modernization
of education.

The COVID-19 epidemic will not be eliminated for a long period in the future. Human
beings are forced to move into and survive in the post-pandemic era with the coronavirus.
The way of production, living, and survival also needs to be changed accordingly. Ed-
ucation is crucial to the sustainable development of human society. We have a mission
and a task to adapt to coexist with the epidemic, work toward its improvement, and build
a better world for future generations. Education in the digital information era is critical
to the future development of the quality of human life and the world’s sustainability.
New digital technologies in education have far-reaching effects on formal education and
informal learning regarding educational goals and objectives, educational ecology and
the environment, learning processes, teaching and learning processes, and educational
governance and policies.

We surveyed university students who had taken massive open online courses (MOOCs)
during the COVID-19 pandemic to investigate the relationship between MOOCs and stu-
dents’ course performance. All hypotheses were supported except Hypothesis 8 (gam-
ification satisfaction). It indicates that, among the three MOOC platform qualities, the
MOOC platform’s information quality was the most critical factor in affecting the quality
confirmation of the MOOC platform. In addition, the MOOC platform’s quality confir-
mation significantly influenced students’ perceived usefulness of the MOOC platform,
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satisfaction with MOOCs and students’ perceived gamified features. Moreover, only when
students perceive MOOCs’ usefulness and gamification, and when they are satisfied with
the MOOC platform will they consider using MOOCs for future studies. Furthermore, with
students’ perceived usefulness and gamified MOOCs’ features increasing, their learning
performance will improve significantly. Finally, if students intend to use MOOCs for their
future learning, their learning performance will also considerably improve. The results
indicate that students’ continued use intention and learning improved a positive attitude
toward MOOCs. It is worth mentioning that we combined gamification with the IS success
model and ECM in this study. The findings support the notion that the gamification of
MOOCs consists of social interaction, entertainment, and challenges. Furthermore, gam-
ification has a significant impact on students’ intentions to continue using MOOCs and
improve course performance.

4.1. Theoretical Implications

The results of this study could provide future studies with some theoretical impli-
cations. Firstly, our study utilized an integrated framework combined with DeLone and
McLean’s [24,25] IS success model and Bhattacherjee’s ECM [17] and introduced MOOCs’
gamified designs to the research model. Next, we introduced information quality, system
quality, and service quality to define MOOC platform qualities. Then, we investigated
the overall MOOC platform quality confirmation through the ECM framework. The inte-
grated framework ensures that the MOOC platform quality confirmation links students’
perceived characteristics of the MOOC platform, students’ post usage intentions, and
learning performance.

Secondly, most previous research on MOOCs has primarily focused on the users’
intention to adopt or the users’ intention to re-adopt. This study expanded the research
model by syncing the MOOC platform’s continued usage intention and course performance
and empirically testing the influence of MOOCs’ cognitive perceptions on course perfor-
mance. The results show that MOOCs significantly impacted students’ course performance
through various factors. This study measured the characteristics of MOOCs and users’
behaviors. Another difference between this study and previous studies is that it attempted
to consider MOOCs as a learning tool and a combination of technology and a learning
option during COVID-19. To the best of the authors’ knowledge, this study may be novel
research in measuring how MOOCs influence students’ course performance under the
context of a public health emergency.

4.2. Practical Implications

This study also makes several contributions to MOOC platform managers about how
to improve their platforms and services. First, the results indicate that MOOC platform
qualities had significant influences on the MOOC platform quality confirmation. Infor-
mation quality had the most significant effect, followed by service quality and system
quality. From this perspective, we concluded that the information quality of the MOOC
platforms exceeded students’ expectations. For this reason, MOOC platform managers
should improve information quality continuously. MOOC platform managers should pay
attention to online service or call center service construction as MOOCs’ service quality is
lower than students’ expectations. One of the reasons for this phenomenon might be found
in the increasing number of users during COVID-19, which meant that users could not
get consulting services in a timely fashion. The results also indicate that system quality
significantly influences the confirmation of a slight estimate. This emphasizes the impor-
tance of system quality in the management of the MOOC platform. MOOC platforms are
frequently paralyzed during COVID-19 because tens of millions of students attend online
classes at the same time. Improvements to the MOOC platform’s quality will increase
students’ pre-expectations.

Second, the results show that students’ perceived usefulness and confirmation of the
MOOC platform significantly influenced students’ satisfaction with the MOOC platform. If
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students believe MOOCs are simple to grasp, useful, well-managed, and beneficial to their
studies, it will influence the level of students’ satisfaction with MOOC platforms. MOOC
platform managers should improve and upgrade the system and update course materials
to provide a better user experience. By increasing the usefulness of MOOC platforms,
students will be more likely to use MOOCs for continuous learning. Furthermore, useful
course materials, well-constructed content, and an easily navigated system will significantly
improve students’ course performance.

Third, the results prove that MOOCs’ continued usage intentions positively influ-
enced students’ course performance. Thus, MOOC platform managers should develop
mechanisms to stimulate students’ course completion rates. Lastly, the results indicate that
gamification was composed of social interaction, entertainment, and challenges. Gamified
mechanisms significantly influence students’ continued usage intentions and their course
performance. During COVID-19, students have to take all of their classes online and spend
6~8 h per day on online learning. Therefore, it is necessary to make MOOCs more exciting
and attractive to students. As previous research has shown, one of the primary issues with
MOOC learning is the low completion rate of students [81]. Gamification mechanisms
such as redeemable points, team leaderboards, badges, peer grading, emoticon feedback,
peer interaction, etc., will increase the course completion rate. In addition to the current
gamified features, MOOC managers should develop other attractive and useful gamified
designs to improve students’ MOOCs’ continued usage intentions and course performance.

5. Conclusions

Despite the theoretical and practical implications, this study has some limitations, as
follows. First, this study’s results and implications should not be generalized because the
survey was conducted in China only. We consider that comparative research in another
cultural context could contribute more effectively in the future. Second, we developed a
questionnaire based on previous studies and obtained empirical data from online learners.
Personal interviews or focus group interviews may be chosen for future studies to create
new constructs and items. Third, we did not consider control variables in this study.
Future research may examine the influences of control variables such as demographic
variables and personality traits, which might influence the research results. Lastly, this
study showed that gamification did not significantly influence students’ satisfaction with
MOOCs. However, previous studies have reported that gamification in IS is a critical
attribute to users’ satisfaction. Thus, we need to conduct further investigations into the
relationship between gamification and satisfaction in future studies.
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Appendix A

Questionnaire items.

Factors Items Sources

Information
quality (IQ)

The MOOC platform provides useful information.
The information provided by MOOC platform is understandable.

The information provided by MOOC platform is interesting.
The information provided by MOOC platform is reliable.

[17]System
quality (SQ)

The MOOC platform is easy to navigate.
The MOOC platform allows me to find easily the information I am looking for.

The MOOC platform is well structured.
The MOOC platform is easy to use.

Service
quality (SEQ)

The support staff is always highly willing to help whenever I need support with the MOOC platform.
The support staff provides personal attention when I experience problems with the MOOC platform.

The support staff provides services related to the MOOC platform at the promised time.
The support staff has sufficient knowledge to answer my questions in respect of the MOOC platform.

MOOC
quality

confirmation
(MCON)

My experience with using MOOC platform is better than I expected.
The service level provided by MOOC platform is better than I expected.

Content on the MOOC platform is better than I expected.
[57]

MOOC
usefulness

(MUSE)

Using the MOOC platform can improve my study performance.
Using the MOOC platform can increase my study effectiveness.

I think the MOOC platform is useful to me
[56]

MOOC
satisfaction

(MSAT)

I am satisfied with the performance of the MOOC platform.
I am pleased with the experience of using the MOOC platform.

My decision to use the MOOC platform is a wise one.

Social
interaction

(SOC)

I open up more to others via the MOOC than in other communication modes.
I have a network of friends I made via studying through MOOC.

Studying through MOOC enables me to connect with friends in my real life.
Studying through MOOC enables me to keep in touch with friends in my real life.

[82]

Challenge
(CHA)

The MOOC platform provides “hints” in text that helps me overcome the challenges.
The MOOC platform provides “online support” that helps me overcome the challenges.

The MOOC platform provides video or audio auxiliaries that help me overcome the challenges.
[17]

Entertainment
(ENT)

For an online education website, MOOC features and applications are funny.
For an online education website, MOOC features and applications are thrilling.
For an online education website, MOOC features and applications are exciting.

For an online education website, MOOC features and applications are delightful.

[83]

MOOC
continued

usage
intention (MCI)

I will use the MOOC platform on a regular basis in the future.
I will frequently use the MOOC platform in the future.

I will strongly recommend my friends to use MOOC platform.
[56]

Course
performance

(CP)

I have gained a clear understanding about the classes through using MOOC platform.
I can easily achieve the learning goals asserted by this course via MOOC platform.

By using MOOC platform, it is easier to accomplish the assignments.
I am capable in learning how to make good use of MOOC platform.

[84]
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Abstract: The article deals with the issue of developing a cyber-physical system of a psychological
profile of a specialist in professions of the ‘man-nature’ type in the formation of specialists for
sustainable development. The proposed cyber-physical system of psychophysiological support
of professional self-realization in professions of the ‘man-nature’ type is presented in the form of
a hierarchical structure, the upper level of which reflects the vision of the customer (client) and
contains the necessary properties and their significance coefficients, and the lower level is a set of
characteristics that affect the corresponding properties as well as the corresponding weight values.
The cyber-physical system makes it possible to clearly represent the psychophysiological profile
of a specialist when working on building a standard of a specialist using the method of expert
assessments. This system also allows you to easily automate the process of creating a reference
model of a specialist for professions of the ‘man-nature’ type and will provide estimates of the
significance of each of the obtained characteristics. The novelty of the cyber-physical system lies
in the integration of points of view on the professional self-realization of a specialist on the part
of the customer and on the part of psychologists. The significance of the upper-level elements
comes from experts (customers) for each profile, while the weights of the relationship between
characteristics and a certain quality are constant regardless of the specialty and can be obtained
from expert psychologists in advance. Based on the analysis of a formalized description of available
psychodiagnostic techniques, a generalized model of psychodiagnostic techniques and a structural
model of a set of psychodiagnostic techniques have been developed. This approach differs from the
known ones in a formalized representation, as well as taking into account the vector of resources
necessary for the implementation of the technique. The proposed approach made it possible for
the first time to formulate the problem of choosing a set of psychodiagnostic techniques as an
optimization problem. The developed complex of algorithms, containing all the characteristics of
cybernetic systems, is controllable and consists of a set of subsystems that act as mechanisms for the
restoration and implementation of self-preserving reactions. That is, this complex of algorithms is
effective, which is characterized by a certain set of parameters. Hence, the key role of the system
of transmission and processing of information in training specialists for sustainable development
becomes clear, and the importance of intellectualization of management processes is explained.

Keywords: psychophysiological standard; professional-defining qualities; specialist professiogram;
environmental engineer; employee psychophysiological profile; psychophysiological status; educa-
tion for sustainable development
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1. Introduction

Socio-economic transformations that take place in society are constantly changing
the requirements for the personality of a modern specialist. The ability to be the subject
of his professional development and independently find solutions to socially and profes-
sionally significant problems in a changing reality is becoming increasingly important for
him. In addition to professional knowledge and skills, specialists today must also have
special abilities, skills, and personality qualities that provide flexibility and dynamism
of professional behavior, creativity in professional activities, independence in the search
for and processing new information, and gaining professional experience. Of particular
importance is the acquisition of the ability to make adequate decisions in ‘non-standard»
situations, in conditions of time pressure, as well as the development of optimal interaction
skills with participants in the production process in joint professional activities. That is
why specialists in professions such as the ‘man-nature’ type need the special attention of
scientists. This is due, in addition to the enormous social significance of such professions,
which is inherent in them, also to the fact that they are naturally closely integrated into
professions of all other types. For example, a filmmaker, an actor (creative professions),
a foreman, a workshop manager (‘man-engineering’), an environmental worker (‘man-
nature’), a chief accountant, a director of a publishing house (‘man-sign’), etc., in addition
to their main type of professions, they also refer to professions of the ‘man-man’ type.

The work features and requirements for specialists in these professions have under-
gone significant changes over the past 5 years due to the introduction of the concept of
sustainable development in Ukraine. A thorough morphological analysis of the concept of
‘sustainable development’ was carried out in the works of V. Bogolyubov ([1], pp. 28–37),
L. Melnyk [2], Yu. Skyba ([3], pp. 95–104) and other researchers [4,5]. At the same time,
as can be concluded from the studies of foreign experts D. Wortman [6], D. Tilbury [7],
R. McKeown [8], R. Anderson [9], and Ukrainian researchers A.I. Pometun [10], O.Ye.
Vysotska [11], V.R. Ilchenko [12], V.Ya. Shvets [13], I.O. Soloshyn [14], S.D. Rudyshyn [15],
there is a significant contradiction in the training of specialists of different professions
related to the ‘man-nature’ type: on the one hand, socio-economic changes occurring in
society cause increased requirements for such specialists, their activity and responsibility
in relation to their own professional and personal development; on the other hand, the
training of these specialists is mostly formal, to a large extent. The analysis of literary
sources [16–20] shows that most modern definitions of training specialists for sustainable
development and education for sustainable development are contextual, formulated in
the form of too-broad judgments, and they often lack the generic affiliation of the con-
cept. Psychological-empirical study of the problem by a number of authors [21–25] made
it possible to consider professional self-realization as an ability for self-change and as
‘self-movement’ of a specialist in the space of a profession; as a psychological readiness
for constant work on oneself, an active search for opportunities for development; as a
human ability, according to L.O. Kalmykova [26], ‘to rethink one’s own essence’, to create
oneself and, finally, to achieve the desired effect; as the ability of a person to transform
himself-through self-education, self-development, the interiorization of values and norms,
etc.–into a full-fledged member of the community of professionals to obtain the outstanding
achievements in the profession. In addition, the movement of the individual in the profes-
sional space and his achievement of the peak of professional self-realization is determined,
according to the study by E.F. Zeyer [27,28] and E.E. Symanyuk [29], by three meaning-
making factors: age-related psychological changes, continuing professional education and
the development and transformation of leading activities. These three factors concentrate
in themselves both socio-economic conditions and the individual’s own mental (socio-
professional) activity, which, according to K. Whitaker [30], is the ‘tool’ of the profession.
However, an analysis of the psychological, pedagogical, and specialized literature indicates
that the problem of the formation of the psychophysiological standard of the profession of
the ‘man-nature’ type is not sufficiently reflected in educational research. In this regard, the
need for integration of numerous but quite heterogeneous, mixed studies related to various
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aspects of the formation of modern professionals of ‘man-nature’ type becomes apparent.
There is a need to combine purely psychological and psychophysiological aspects of this
problem. It is also necessary to develop a holistic system of psychophysiological support
for all stages of becoming professionals of this type in training specialists for sustainable
development. According to the problem posed, the aim of the study was to develop a cyber-
physical system of psychophysiological support for becoming a specialist in professions of
the ‘man-nature’ type in the formation of specialists for sustainable development.

2. Materials and Methods

The results presented in the article are based on experimental studies conducted at the
V. Chornovil Institute for Sustainable Development (V.Chornovil ISTD) Lviv Polytechnic
National University and the laboratory of psychophysiology and occupational health of the
State Institution Sanitary and Epidemiological Station on the Lviv Railway of the Ministry
of Health of Ukraine. A total of 55 people took part in these studies (40 environmental
engineers, former graduates from the V. Chornovil ISTD, and 15 students of the same
higher education institution). A total of 546 psychophysiological studies and 789 empirical
studies were conducted using the methods described below.

A total of 40 environmental engineers, former graduates from the V. Chernovil ISTD,
and 15 students of the same higher education institution were involved in psychophysio-
logical research according to three groups of methods: methods for assessing professionally
important psychophysiological qualities-they determine the readiness of the body for
emergency action in conditions of monotonously acting factors, reliability of the body
in a state of fatigue, attention switching speed, emotional stability, visual and auditory
memory. These methods make it possible to determine sensorimotor reactions; methods
for assessing the functional state (by means of which you can study the characteristics
and psycho-emotional state of the body; methods for studying personality and psycho-
emotional state) they assess the functional state of the organism: hemodynamic parameters,
condition of the cardiovascular system, fatigue of the visual analyzer, state of long-term
and short-term memory, reaction to a moving object, state of the nervous system. The study
results are presented below.

Also, the participants of the experiment (55 people) were also involved in empirical
research using the psychophysiological complex Tolerance, which allows evaluating 10 psy-
chophysiological qualities (this computer system allows you to significantly speed up the
testing procedure and preparation of conclusions on professional suitability; it enables to
carry out a systematic multi-level examination of operators, to standardize the examination
procedure, to objectify test results, to minimize errors and bias in personnel). In addition,
the empirical studies were conducted with the help of the Filter technical complex with
a set of techniques for assessing professionally important psychophysiological qualities
and a functional state; by means of personal computers with a set of necessary techniques
for studying personality characteristics and the psychoemotional state of the experimental
subjects (MMPI, Raven, Shmishek-Leonhard, Spilberger-Khanin, Lusher). The study results
are presented below.

The second stage of the work was the selection of groups of environmental engineers,
master’s students with relatively high (group A) and relatively low (group B) levels of
professional success. Representatives of these groups are typical for the majority of work-
ers/students in this profession by age, professional experience, educational background.
Testing was carried out by 21 indicators. To determine the cognitive potential CP (psy-
chophysiological professional suitability), we used methods for assessing 12 professionally
important psychophysiological qualities: readiness for emergency actions (REA), reaction
to a moving object (RMO), sensorimotor reactions, strength of the nervous system (SNS)
mobility of the nervous processes (MNP) attention stability, switching attention, emotional
stability, logical thinking, visual memory, long-term memory, and operative memory (short-
term memory). To determine the biological age (BA), methods of assessing the functional

237



Sustainability 2021, 13, 7858

state were used: the Genchi coefficient, systolic pressure, diastolic pressure, pulse, tilt, the
Romberg stance, height, weight.

Professional success (Ekho) was determined by a 10-point system according to other
non-psychophysiological criteria, such as learning success (training rating), the absence of
accidents, shortcomings in work, violations of labor discipline, the number of vouchers
issued, and tourists sent on vacation, etc., the presence of awards or prizes, innovation
proposals, initiatives, competence, responsibility, exemplary attitude to their duties, etc.

The practical significance of the study results lies in the wide possibility of their
practical use in order to increase the efficiency of professional development of specialists of
the ‘man-nature’ type professions in training specialists for sustainable development in the
Baltic Sea region.

The scientific novelty of the work lies in the fact that for the first time, theoretical and
methodological principles have been developed for constructing a standard of a profession
of the ‘man-nature’ type.

3. Results

The cyber-physical system consists of indicators and four interrelated stages: (1) stan-
dardization and weighing; (2) identification of problems and inconsistencies; (3) analysis
of effects; and (4) feedback and improvement.

Stage I Standardization and weighing involve comparing the most significant indi-
cators of the four-component structure of the personality model to assess the professional
suitability of a specialist.

An integrated approach to assessing the professional suitability of a specialist involves,
on the one hand, the study of the profession for which the selection is made, and on the
other hand, a psychological study of the personality of the applicants. Therefore, it is
advisable to use the method of two profiles as the basis for algorithms and procedures for
constructing a standard of a professional worker [31].

The integral profile of a professional worker may consist of various components,
according to which professional selection is carried out (intellectual, psychological, psy-
chophysiological, technological, social).

For each component, its own professional defining qualities (PDQs) are determined,
their assessment is carried out, and applicants are diagnosed. The professiogram of a
specialist of the ‘man-nature’ type profession can be described using a set of tuples:〈
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where D1 =
{

d1
q1

, d1
q2

, . . . , d1
ql

}
is a set of requirements imposed on a specialist in a pro-

fession of the ‘man-nature’ type in the field of knowledge; D2 =
{
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}
is a set of requirements imposed on a specialist in the field of specialized knowledge;
D3 =

{
d3

q1
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, . . . , d3

qa

}
is a set of requirements for intellectual qualities of a specialist;

B =
{

bq1 , bq2 , . . . , bqk

}
is a set of requirements to a specialist to effectively perform the

specified functions (psychophysiological requirements); T =
{

tq1 , tq2 , . . . , tqn

}
is a set of

requirements to a specialist in the field of technical training; S =
{

sq1 , sq2 , . . . , sqm

}
is a set

of requirements to a specialist in the field of social relations; V =
{

vq1 , vq2 , . . . , vqr

}
is a set
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of psychological qualities that a specialist must possess in order to effectively perform the
specified functions; Z =

{
zq1 , zq2 , . . . , zqs

}
is a set of undesirable factors that impede one

or another type of professional activities.
Stage II Identification of problems and inconsistencies.
Under real-life conditions, most often, only some of the listed components are subject

to consideration. Most commonly, during professional selection, only medical and psycho-
logical selections are carried out in stages. Psychophysiological selection and control of
professional knowledge are either not carried out at all or are carried out formally.

This division covers the largest set of characteristics that need to be diagnosed. It is the
determination of this set of parameters that causes the most significant difficulties. While
medical control and the assessment of professional knowledge have legal status, that is, on
the basis of the data obtained, an official decision is possible, conducting psychological and
psychophysiological selection de jure is not fixed. However, making the correct decision is
possible only on the basis of the results of all four components of this process [32].

Currently, the four-component structure of the personality model is widely known [33]:

• Social and professional orientation (inclinations, interests, relations, expectations,
mindset, motives);

• professional competence (professional knowledge, abilities, skills, qualifications);
• professionally important qualities (psychological qualities of a personality that deter-

mine the productivity of activities-scope, quality, effectiveness, etc.);
• professionally significant physiological qualities (reactivity, energetics, neurotism,

extroversion, adaptive tracking, etc.).

The system-forming factor of the personality is their socio-professional orientation,
which is characterized by a system of dominant needs and motives. The components
of a professional direction are motives, value system, professional approach, and socio-
professional status [34].

Professional competence is often understood as a set of professional knowledge and
abilities, as well as ways to perform professional activities. The following main components
are distinguished: social and legal competence, specific competence, personal competence,
autocompetence, extreme professional competence [35].

In view of this, the specialist’s model can be represented in the form of a hierarchical
structure (Figure 1), which makes it possible to decompose the qualities of a professional
worker using individual characteristics [32].

Figure 1. A multi-level model of the psychological profile of a specialist.

The intermediate stage—theoretically contains the basic theoretical principles of the
cyber-physical system:
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• Meaningfully, psychophysiological support of the professional development of a spe-
cialist is a system of successive measures aimed at the formation and development of a
person’s professional orientation and competence, professionally important qualities,
and psychophysiological properties in order to achieve a high individually possible
professional level and to realize his personal potential in a certain professional activity;

• The course of professional development of a specialist is determined by two groups
of factors: external (socio-economic conditions, the content of educational, profes-
sional and professional activities, stimulation of career growth, vital events, etc.);
internal (biopsychic characteristics, professional activity and motivation, the need for
professional self-realization, professional crisis phenomena, etc.);

• The main difficulties and negative phenomena that can hinder the process of pro-
fessional development are the phenomena of crises of professional development,
professional deformations, and ‘burnout’;

• The subject matter of work in professions of the ‘man-nature’ type consists in the
ability to infer cause-and-effect relationships, analytical thinking, the ability to predict
and evaluate the changing factors of the abiotic environment and take into account
anthropogenic factors, analysis of the ecosystem as a system (systematic thinking),
rich imagination, thinking on feet (operative thinking), observation, endurance, per-
sistence, responsibility, stability, distribution and voluntary switching of attention,
visual-figurative, and visual memory;

• Psychophysiological support of the professional development of a specialist should be
based on the principles of scientific character, consistency and continuity, optimization,
consistency, individualization, adequacy, focus on the maximum possible professional
achievements; it can be carried out in four main directions: according to the stages
of professional development, according to its components, according to a certain
profession and according to the area of activities.

Stage III Analysis of effects.
A psychophysiological profile of a specialist for a profession of the ‘man-nature’ type

can be described as follows: 〈b1, b2, . . . , bl〉 and 〈c1, c2, . . . , cl〉—for the employer’s level;
〈x1, x2, . . . , xk〉 and 〈g1, g2, . . . , gk〉—for the psychologist’s level.

In general, the specialist model will take the form:

M = 〈B, C, X, G〉 . (3)

where B = {b1, b2, . . . , bl} is a set of qualities that describe the psychophysiological
profile of the specialist; C = {c1, c2, . . . , cl} is a set of weighting factors of qualities;
X = {x1, x2, . . . , xk} are characteristics that describe the whole set B; G = {g1, g2, . . . , gk}
are corresponding characteristic weighting factors.

The given model makes it possible to demonstrate the psychophysiological profile
of a professional worker when constructing a standard psychophysiological profile of a
specialist of the ‘man-nature’ type using the method of expert assessments. It can be used
to automate the process of creating a standard of specialty.

One of the main components of professionalization is the determination of the pro-
fessional suitability of a person for future activities on the basis of his individual psy-
chophysiological qualities. A person’s professional activity requires a combination of
qualities specific to each individual specialty (intellectual, psychological, psychophysiolog-
ical characteristics). Their identification, as stated earlier, is one of the greatest difficulties.
If the standard is not built correctly, then all further efforts are in vain. Therefore, almost
all known methods for solving problems of professional selection are associated with
providing this preparatory stage.

In our study, all models, algorithms, and procedures are considered in relation to the
psychological and psychophysiological components.

The input data for the appropriate creation of the nomenclature of qualities and the con-
struction of a generalized psychophysiological profile of a specialist is: {F} = { f1, f2, . . . , fl}
is a set of functions (specific professional tasks for a specialist of the ‘man-nature’ type), the

240



Sustainability 2021, 13, 7858

execution of which is necessary for his successful work. For each function (task), a set of
methods is formed for its performance, {R1} =

{
r11, r12, . . . , r1p

}
, {R2} =

{
r21, r22, . . . , r2p

}
,

...,{Rl} =
{

rl1, rl2, . . . , rlp

}
.

Using these data as the base, a set of requirements is formed (preliminary), which
must be met by a professional worker for the most efficient performance of duties in this
specialty. Based on these sets of qualities, a special questionnaire is formed that covers all
groups of qualities necessary to build a standard of the ‘man-nature’ type specialist of a
particular specialty.

After this, a survey of experts is conducted {E} = {E1, E2, . . . , Ek} , who are the most
experienced specialists in a specific professional field of activities. Based on these data, the
psychophysiological logical standard of a specialist is built (Figure 2).

Figure 2. The structure of the method for constructing a generalized psychophysiological profile of a
specialist of the ‘man-nature’ type.

The process of constructing a psychophysiological standard of a professional worker
of the ‘man-nature’ type profession can be implemented using one of two methods [32],
the choice of which depends on the required degree of research depth of complexes of
interconnected groups of PDQ.

Due to the fact that the activities of a specialist in the ‘man-nature’ type profession are
associated with increased risk and responsibility, it is, therefore, necessary to use a method
that involves determining the complexes of interconnected PDQ groups.

Developing a model of the psychophysiological standard of the ‘man-nature’ type
profession is based on the use of the method of expert assessments and factor analysis [36].
The purpose of factor analysis is to determine the relationships between variables (the
‘objective R-classification’) and the reduction in the number of variables needed to describe
the data. Using factor analysis, it is possible to identify hidden variables that are responsible
for the presence of linear statistical correlations between the observed variables.

The method for constructing a profile model of the ‘man-nature’ type profession is
described as follows [37]:

1. Forming a list of psychological and psychophysiological qualities. Each j-th expert
records a number of properties (characteristics) Ωi =

(
ωi1, ωi2, . . . , ωili

)
, which, in his

opinion, should cover all the necessary characteristics of a specialist of the ‘man-nature’

type profession. The sets Ω0 =
k∩

i=1
Ωi, Ω1

0 =
k∪

i=1
Ωi, Ω11

0 = Ω1
0\Ω0 are formed and analyzed.
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It should be borne in mind that Ω0 is the set of necessary qualities (characteristics) and Ω11
0

is the set of the desired qualities.
2. Each of the experts Ej, (j = 1,2,... k) puts for each element of the set their coefficients

of significance in the range from −3 to +3, forming the vector
→
a j =

(
aj1, aj2, . . . ajN

)
from

those considerations that will reveal along with the positive qualities that increase work
efficiency, also negative ones that reduce the efficiency of the specialist.

3. Having been received from the experts, the estimates are normalized by the Formula (4):

a′ ji =
aji

N
∑

i=1
aji

, (4)

where j = 1, 2, . . . k, i = 1, 2, . . . N in order for the relationship
N
∑

i=1
a′ ji = 1, j = 1, 2, . . . , k to

be fulfilled, as a result of which we obtain a matrix:

E =

⎛
⎜⎜⎜⎜⎜⎜⎝

a′11, a′12, . . . , a′1N
a′21, a′22, . . . , a′2N

. . . . . . . . . . . . . . . . . . . . . .
a′ j1, a′ j2, . . . , a′ jN

. . . . . . . . . . . . . . . . . . . . . .
a′k1, a′k2, . . . , a′kN

⎞
⎟⎟⎟⎟⎟⎟⎠ (5)

where N is the number of psychological and psychophysiological qualities, and k is the
number of experts.

4. After constructing the matrix E, the consistency of experts’ judgments is checked.
To assess the consistency, it is proposed to use simple and user-friendly criteria that

take into account the opinions of experts:

• The maximum ratio of half the scatter of indicators to the arithmetic mean:

Δi = max
j

β j

∣∣∣a′ ji − a′ i
∣∣∣

2a′ i
, il = 1, 2, . . . , k, (6)

where βj is the coefficient of competence of the j-th expert;

• Relative deviation of the arithmetic mean from the geometric mean:

Δ2i = 1 − cgi

chi
, i = 1, 2, . . . , k, (7)

where chi-arithmetic mean; cgi the geometric mean value is calculated by the following
Formula (8):

ci =
k
∑

j=1
βj

√√√√ k

∏
j=1

a′β j
ji = exp

⎛
⎜⎜⎜⎝

k
∑

j=1
β j ln a′ ji

k
∑

j=1
β j

⎞
⎟⎟⎟⎠. (8)

If the opinions of the experts are not agreed, there is a transition to paragraph 2. If they
are not agreed a second time, it is recommended that the expert group be disbanded and
re-created. The consistency of experts’ judgments is determined by the Formulas (5)–(8).

5. Using the Hadamard product of the matrix E by the matrix of expert competence
coefficients for a certain group of qualities, we obtain the matrix:

E′ = E · D. (9)
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where matrix D is the matrix of expert competence coefficients formed from the following
considerations. For each j-th expert who participates in the professional selection, a set of
competence coefficients is formed:

dj =
{

dj1, dj2, . . . , djk, . . . , djhj

}
(10)

where djhj
is the competence coefficient of the j-th expert in the hj-th group of psychological

and psychophysiological qualities (characteristics).

b1 . . . bg︸ ︷︷ ︸
di1

bj . . . bl︸ ︷︷ ︸
dik

. . . bh . . . bN︸ ︷︷ ︸
dih

(11)

where bj... bl is a group of psychological and psychophysiological qualities of the ‘man-
nature’ type professions.

This division of competences is due to the assumption that the experts may not have
the same competence in all professions of the ‘man-nature’ type.

6. Using factor analysis, namely, the principal-factor method [38], to highlight the
key factors and cut off the least significant, we can leave only the qualities that are really
significant for a given specialty (position).

Intermediate stage quantitative-empirical suggests that psychophysiological support
of professional development should be based on the results of empirical research aimed at
quantitative-empirical concretization of psychological and psychophysiological characteris-
tics and factors of the professional development of a specialist in professions of this type; in
particular, the developed methodological and practical aspects of such support are based
on empirical results obtained during the study on the professional orientation, competence
and motivation of specialists, their characterological, neurodynamic, temperamental and
emotional properties, myokinetic abilities, peculiarities of thinking, imagination, attention,
emotional sphere and self-regulation.

In this study, we aimed to select the best methods for diagnosing PDQ and build a
psychophysiological standard of the ‘man-nature’ type profession, that is, to determine the
necessary level of PDQ development and the boundaries of permissible deviations of the
level of development of psychophysiological qualities in real profiles of an employee (RPE)
or an applicant.

The first step is the selection of methods for studying professionally important quali-
ties of the ‘man-nature’ type profession, which would ensure adequate assessment with
sufficient reliability [39]. To build the correct model, it was necessary to make a number of
refinements and explanations. Thus, the general characteristics of the ‘man-nature’ type
professions are as follows:

• Means and objects of production of the ‘man-nature’ type profession are objects of
living and abiotic nature, as well as anthropogenic and biological processes;

• Main activities–study, research, analysis, design, extraction, cultivation, care, prevention;
• The main requirements of the profession to the employee are: the ability to establish

cause-and-effect relationships, analytical thinking, the ability to predict and assess
the changing factors of the abiotic environment and take into account anthropogenic
factors, analysis of the ecosystem as a system (systemic thinking), rich imagination, oper-
ational thinking, observation, endurance, persistency, responsibility, steadiness of mind,
distribution and random switching of attention, visual-imagery, and visual memory;

• Professional activities of various workers of the ‘man-nature’ type professions require
the use of a wide range of knowledge and intellectual skills from automation of
processes and knowledge of the technological cycle of production to knowledge of the
laws of growth and development of living organisms and biotopes, at the same time,
significant changes in the nature and content of the professions of the ‘man-nature’
group requires the development of rational methods for conducting career-oriented
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and vocational counseling work with school students, taking into account the specifics
of these changes;

• Objects of labor are: climatope, edaphotope, hydrotope, as well as biocoenoses of
different taxonomic rank;

• The tools of specialists of the ‘man-nature’ type professions are very diverse and
heterogeneous. They can be classified as follows: hand tools and fixtures; mechanical
tools and devices; machines with manual and automatic control; devices designed to
detect signs that are not directly perceived by the senses.

• The working conditions for specialists of this type of profession may be the most
diverse: daytime work, shift working; night work, shift working; irregular (long)
working hours; work with the predominance of static components in actions (pro-
longed stay in one working position: sitting, standing); work that requires movement;

• For the professions of the ‘man-nature’ group, the preferred activities that have infor-
mational features are as follows: observation, control as gnostic actions (observation,
measuring, inspection, examination by touch, taste test), solving operational and
production tasks and other mental actions (planning, experimenting), processing of
materials (processing, sorting, stacking, monitoring, measuring), control of mecha-
nisms, machines, maintenance and care (for equipment, animals, plants), organization
of a team and education of people;

• Based on working conditions, for professions of the ‘man-nature’ type, the following
occupational hazards can be identified: overheating/hypothermia of the body, expo-
sure to chemicals or toxic substances, stress, and work in conditions of uncertainty.

Group A included 20 professionally successful workers, environmental engineers-
graduates from the V. Chernovil ISTD, with indicators of professional success being from
8 to 10 points. In addition, five master’s students were in this group, with indicators of
education quality being from 9 to 10 points.

Group B included 20 employees who have little work experience or just learning
the profession of environmental engineer. They are graduates from the V. Chernovil
ISTD whose activities success is beyond doubt by the same criteria, with indicators of
professional success being from 0 to 4 points. This group also included 10 students, whose
indicators of education quality are from 5 to 7 points.

We found the optimal level of PDQ development by constructing the averaged profiles
of environmental engineers of both groups. The next step was to find common arithmetic
means that meet the criteria of optimal psychophysiological readiness (OPR) for the profes-
sion of environmental engineer (Table 1).

Table 1. Dependence of professional success on neurodynamic qualities of environmental engineers (fragment of the table).

Belonging to
the Study

Group

Item No. of
the Study
Subject

Year of
Birth

Age from
Birth

Certificate

Physiological
Age

Rnp-1 Cnc
Cognitive
Potential

Professional
Success

Cognitive
Potential

Group A

1 1984 35 32 8.6 121 200.00 10 8

2 1985 34 30 10.6 108 199.00 8 7

3 1985 34 31 12 71 239.00 7 6

4 1986 33 32 9.2 96 244.00 8 7

5 1984 35 32 2 92 198.00 10 8

21 1999 20 18 7.6 92 199.00 10 8

22 1999 20 19 14.6 83 196.00 8 7

23 1998 21 18 9.3 99 309.00 6 6

24 1999 20 18 14.2 89 201.00 9 8

25 1998 21 18 15 72 344.00 5 4
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Table 1. Cont.

Belonging to
the Study

Group

Item No. of
the Study
Subject

Year of
Birth

Age from
Birth

Certificate

Physiological
Age

Rnp-1 Cnc
Cognitive
Potential

Professional
Success

Cognitive
Potential

Group B

26 1989 30 32 18.1 74 305.00 5 4

27 1987 32 35 16.8 82 303.00 6 5

28 1990 29 32 13.1 102 212.00 8 7

29 1987 32 32 8.9 128 216.00 8 8

46 1999 20 22 9.9 89 211.00 8 7

47 1999 20 23 22.6 114 201.00 9 5

48 1998 21 23 7.6 122 198.00 10 9

49 1998 21 22 8.2 96 213.00 9 8

50 1999 20 23 18.1 86 324.00 6 4

Thus, optimal psychophysiological readiness OPR acquires a quantitative character-
istic and allows us to compare profiles, real and standard, which makes it possible to
determine the degree of applicants’ suitability (DAS), using the level of profile adequacy
as criteria.

After statistical processing of test results, the following was found:

• The coefficient of correlation of the readiness for emergency actions (REA) with
professional success is 0.9.

Let us estimate the correlation density by calculating the Pearson correlation co-
efficient r = 0.9, according to the Chaddock table. The coefficient of correlation of the
readiness for emergency actions (REA) with professional success is very high. Consid-

ering
−2
r = 0.81, then REA is 81% dependent on professional success and 19% on other

factors. For the significance level α = 0.05, we check the null hypothesis H0: r = 0 ac-
cording to the competing hypothesis H1: r �= 0. We calculate the empirical value of the
criterion: Temp = r

√
n−2

1−−2
r

= 0.9
√

55−2√
1−0.9

= 16.365.

For a given level of significance and the number of degrees of freedom k = 55 – 2 = 53
by using the table of critical points of Student’s distribution, we find that tkr = 1.96. Since
Temp > tkr, we reject the null hypothesis H0 and conclude that the sample correlation
coefficient is significant and random variables are correlated. We calculate the confidence

interval for the general correlation coefficient: r − tkr
1−−2

r√
n ≤ r ≤ r + tkr

1−−2
r√

n
0.9 − 0.05 ≤ r ≤ 0.9 + 0.05

.

• The coefficient of correlation of the reaction to a moving object (RMO) with profes-
sional success is 0.7. The confidence interval for the general correlation coefficient:
0.7 − 0.13 ≤ r ≤ 0.7 + 0.13;

• The coefficient of sensorimotor reactions correlation with professional success is 0.9. The
confidence interval for the general correlation coefficient: 0.9 − 0.05 ≤ r ≤ 0.9 + 0.05;

• The coefficient of the strength of nervous system (SNS) correlation with profes-
sional success is 0.6. The confidence interval for the general correlation coefficient:
0.6 − 0.17 ≤ r ≤ 0.6 + 0.17;

• The coefficient of the mobility of nervous processes (MNP) correlation with profes-
sional success is 0.6. The confidence interval for the general correlation coefficient:
0.6 − 0.17 ≤ r ≤ 0.6 + 0.17;

• The coefficient of the emotional stability (robustness) and switching attention (refo-
cusing) correlation with professional success is 0.9. The confidence interval for the
general correlation coefficient: 0.9 − 0.05 ≤ r ≤ 0.9 + 0.05;

• The coefficient of logical thinking correlation with professional success is 0.77. The
confidence interval for the general correlation coefficient: 0.77− 0.11 ≤ r ≤ 0.77+ 0.11;
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• The coefficient of visual memory correlation with professional success is 0.6. The
confidence interval for the general correlation coefficient: 0.6 − 0.17 ≤ r ≤ 0.6 + 0.17;

• The coefficient of long-term memory correlation with professional success is 0.3. The
confidence interval for the general correlation coefficient: 0.3 − 0.2 ≤ r ≤ 0.3 + 0.2;

• The coefficient of short-term (operative) memory correlation with professional suc-
cess is 0.2. The selective correlation coefficient is insignificant and random values
are uncorrelated.

Comparison of several profiles allows us to see the excess of the optimal level of PDQ
development in DAS over the requirements of OPR, which also, in some cases, is a signal
that the employee has ‘outgrown’ his profession, which means that his interest in work
and the level of motivation are reduced, and this in certain situations lead to a malfunction.

A differential diagnostic scale has been developed for assessing the results of psy-
chophysiological examinations using a standardized indicator that divides the normal
distribution of PDQ measurements into 10 points on a one-dimensional ranking scale from
the lowest value equal to 1 point to the highest one, which is 10 points (each point is a
certain part in % of a representative sample of the examined environmental engineers.
The ‘raw’ indicator obtained during the examination is translated into normalized scores,
which makes it possible to compare the results of the examination of various groups of
workers–to develop uniform criteria for assessing optimal readiness for a profession.

Based on the data obtained, a histogram of factor values of the performance efficacy
of environmental engineers was constructed, where, in addition to factor values, the possi-
bility of mastering the profession of the environmental engineer was taken into account.

Thus, professional defining qualities (PDQ) for environmental engineers can be con-
sidered: psychomotor qualities (readiness for emergency action (REA)), neurodynamic
qualities (sensorimotor reactions), and sensory-perceptual qualities (emotional stability and
switching of attention). The least pronounced is the dependence of professional success on
the mnemonic qualities of environmental engineers of the two groups.

No reliable relationship has been established: between professional success and bio-
logical age as well as age from birth certificate; between cognitive potential and biological
and age from a birth certificate. This can be explained by compensation for the deteriora-
tion of physiological and psychophysiological indicators with age due to the high level of
professionalism and motivation of the employee. The correlation coefficient of professional
success (Ekho) and calculated cognitive potential (CP) is 0.87.

The results of psychophysiological examinations indicate that the construction of
the psychophysiological standard of the profession with sufficient probability predicts
the success and reliability of the work of employees and makes it possible to identify
contraindications to professional activities.

Obviously, the value (see Formula (6)) should be small (with satisfactory consistency
of the expert judgments) for sufficiently significant indicators. Testing this ratio on the
experimental results showed that the Δi value increases sharply for insignificant indicators.
As a result, we obtain a series of significance coefficients of qualities {X} that determine the
standard of a professional worker’s profile.

The flowchart of the method for constructing the psychophysiological standard of the
‘man-nature’ type profession is presented in Figure 3.
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Figure 3. The method of constructing a psychophysiological standard of the ‘man-nature’ type specialist.

Using the matrix of expert competence coefficients for certain groups of qualities
allows improving the quality of the constructed standard model. In addition, the use of
factor analysis makes it possible to identify hidden relationships between qualities, which
will allow us to monitor complexes of interrelated PDQ groups in the diagnosis of the
‘man-nature’ type profession to increase the reliability of the results of the professional
selection procedure.

Thus, the formalization of the structure of professional selection makes it possible to
more clearly represent and formulate requirements for the basic models and procedures
used at various stages of professional selection.

Stage IV Feedback and improvement provides a list of key activities aimed at devel-
oping and further practical use of the cyber-physical system: determination of the general
content, components, and factors of professional development of the specialist; as well as the
need for continuous research aimed at tracking changes in psychological and psychophysio-
logical aspects of professional activity in professions of the ‘man-nature’ type, appropriate
consideration of these changes in the activities, obtaining information on the effectiveness
of activities to improve them and train professionals for sustainable development.

The developed cyber-physical system contains all the characteristics of cybernetic
systems-it is controllable, consists of a complex of subsystems that act as mechanisms for
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working out and implementing self-preserving reactions. That is, it is effective, character-
ized by a certain set of parameters. This explains the key role of the system of transmission
and processing of information in training specialists for sustainable development, as well
as the importance of intellectualization of management processes.

4. Discussion

The theoretical and empirical results obtained during the research provided an op-
portunity to formulate and substantiate the cyberphysical system of psychophysiological
support for becoming a specialist in professions of the ‘man-nature’ type in the formation
of specialists for sustainable development. A similar approach was first used by the au-
thors. The works [39–42] are described as the automation of the decision-making process
in the implementation of vocational guidance work. Professions of the ‘man-nature’ type
make up a fairly large group. This includes professions that require significant theoretical
training, and hence, higher and secondary specialized education (environmental engineer,
agronomist, veterinarian, veterinary technologist, zootechnician, gardener, landscape archi-
tect, etc.), and professions that require practical skills, the foundations of which are laid, for
example, in a vocational school (livestock breeder, tractor driver of general profile, master
of machine milking). Thus, there is a need to study these professions, drawing up pro-
fessiograms and using them in the organization of practical career guidance work. These
professions need special attention because, firstly, they are common in agriculture, which
is an important sector of the national economy. Secondly, there is a shortage of qualified
professionals. Thirdly, the requirements for the psycho-physiological characteristics of
workers are very important, and their decoding is of considerable interest for the practice
of career guidance and vocational counseling of school youth [43–45].

5. Conclusions

According to the purpose of the study, the authors have integrated numerous, but
rather heterogeneous, mixed studies related to various aspects of the formation of modern
specialists of the ‘man-nature’ type. The authors have implemented a combination of
purely psychological and psychophysiological aspects of this problem. An integral system
of psychophysiological support has been developed for all stages of the formation of
professionals of the ‘man-nature’ type to train specialists for sustainable development. The
model built by the authors of the psychophysiological profile of a specialist is presented
in the form of a hierarchical structure, the upper level of which reflects the employer’s
vision and contains the necessary qualities and their significance coefficients. The lower
level of the structure is a set of characteristics that affect the corresponding qualities and
the corresponding weight values.

This model of a psychophysiological profile of a specialist in the ‘man-nature’ type
profession allows you to visualize this profile when working on building a specialist’s
standard using the method of expert assessment and allows you to easily automate the
process of creating the standard model of a professional worker for the ‘man-nature’ type
profession, as well as to obtain estimates of the significance of each of the professional
characteristics. The novelty of the proposed cyberphysical system lies in the integration
of points of view on the standard of a specialist on the part of customers (employers) and
on the part of psychologists, in this case, the significance of the top-level elements comes
from the expert customers for each profile of a professional worker, while the weights of
the relationship between characteristics and certain qualities can be obtained from expert
psychologists in advance. A comprehensive assessment of the professional characteristics of
a specialist of the ‘man-nature’ type is formed using methods of hierarchy analysis, taking
into account the significance (weights) of experts. Thus, the use of the cyberphysical system
proposed by the authors for psychophysiological support of professional self-realization
in professions of the ‘man-nature’ type in the formation of specialists for sustainable
development will allow in the future to formalize the structure of professional selection. In
the future, developing this approach will make it possible to more clearly represent and

248



Sustainability 2021, 13, 7858

formulate the requirements for the basic models and procedures used at various stages of
the professional selection of workers.
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Abstract: Online courses are gaining popularity because they provide extensive and varied course
material, information, knowledge, and skills, whilst also creating an effective educational online
community. This research adopts a case study approach to focus on the teaching method and the
manner in which a strategic commitment to eLearning provides scope for the development and
implementation of top quality educational online fully accredited programs. Entrepreneurship
focuses on developing businesses that add value and create wealth and prosperity in our societies.
Therefore, entrepreneurship is a key area of learning for graduate students seeking to set up and
operate their own SME organizations. It can serve as a benchmark for the teaching of other graduate
subjects that require a sound correlation for the correlation of concepts and theories to the challenging
complexities of the real world. The program was developed on the basis of the implementation
of a state-of-the-art eLearning platform that allowed for a combination of varied self-learning and
collaborative learning elements and activities within a single platform. This enabled students to
access the online content material efficiently and effectively. It allows for the development of a
program based on the flipped classroom teaching methodology. The underlying concept of the
flipped classroom methodology is that effective eLearning should comprise both synchronous and
asynchronous learning activities. This combination of self-learning and collaborative learning calls
for careful planning by the tutor to ensure that the learning objectives are clearly defined for each
activity and that the relevant deliverables are monitored. The content material for each subject course
module was designed, developed, produced, and presented by the different project partners in a
holistic manner structured to motivate participants to learn. The results of our analysis have shown
that students were able to learn, discuss their projects, and cooperate during an online course in
an effective and participant-focused manner with their tutors. The feedback given highlights the
importance of ongoing communications between students and the tutors who often need to act as
mentors to retain student engagement.

Keywords: eLearning; higher education; flipped classroom; ARCS model; teaching method; interna-
tional cooperation

1. Introduction

In our current environment of globalization, accessibility and geographic distances
take on different values and meanings more than ever before. For managers or even
employees, free time, leisure time, or out-of-work dispensable time have shrunk and
become scattered. For efficient career building, including vocational training and post-
graduate education, time management has become a key issue. People have less and
less free time in their daily schedule. This is particularly relevant to those in leading
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positions. Managers typically find it difficult to gain new skills and information through
classic education systems [1]. Traveling to attend lectures or seminars in pre-fixed time
frames—even in part-time learning programs—takes too much time and is difficult to
harmonize with busy working schedules. This phenomenon has generated an increasing
demand for new ways and methods for education systems that meet quality standards but
enable students to save time and eliminate commuting. Thanks to the growing strength of
widely used broadband internet, nowadays online learning seems to be a very promising
alternative to the classic education model. Although online education has its limitations, it
also has a number of advantages. Norman [2] specified five traits as follows: (a) you can
learn whatever you want; (b) it is comfortable; (c) online courses look great on a resume;
(d) self-paced learning; (e) lower costs.

Moreover, Rakic, Pavlovic, Softic, Lalic, & Marjanovic [3] believe that digital tech-
nologies have become an indispensable asset for those involved in online teaching, both
at school and university, so much so that they are no longer considered a “disruptive
tool”, and Chivu, Orza, & Popa [4] say that eLearning is marked as the study applied
in a virtual world. Human creativity and technology combine to simplify and accelerate
the in-depth knowledge of the studied field. Higher education institutions took part in
a mass of technology development processes. Experts assert that eLearning brings with
it a group of radical innovations in form, organization, and succession of education. It is
easy s to notice that all players in the learning process increasingly use online learning
environments.

Additionally, Zimmerman [5], considers that online learning is a demanding process
and learners have to develop self-regulating strategies in order to be able to attend on-
line courses. Institutions have included online learning in their teaching methods and
approve online learning strategies. Dumford & Miller [6], declare that “many colleges
and universities are interested in how to best deliver course content for online learners”.
In their study, they discuss ways in which taking online courses influences student engage-
ment. They demonstrated that “students taking greater numbers of online courses were
more likely to engage in quantitative reasoning”, and “they were less likely to engage in
collaborative learning, student-faculty interactions, and discussions with diverse others,
compared to their more traditional classroom counterparts”. Moreover, as technology
increases nowadays, flipped classroom teaching (or else inverted classroom or reversed
classroom) has been appreciated by many teachers as an effective teaching method in
online courses [6]. In flipped classroom teaching, students explore the course material and
watch the videos of the courses outside the online classroom. The tasks students have to
complete in a flipped classroom according to Bergmann and Sams [7] are performed at
home and the homework is completed during the class. Thus, flipped classroom activities
support personalized learning and promote student-centered learning activities, outside
and inside the classroom [8,9].

Entrepreneurs learn from experience, and ongoing learning plays an important role
for them [10]. Additionally, learning is a multidimensional process where different learning
theories are applied to teach different subjects [11]. According to many researchers [12–14],
flipped classroom activities are supporting the constructivist method of learning, combining
online learning with offline activities. According to many studies, it is well documented that
teaching entrepreneurship online using MOOCs allows students/entrepreneurs to “reflect on
their own learning activities, so they can make necessary connections to course content” [15]. Students
using online teaching methods are motivated by their professors to learn but what learners
want to learn is not always what they need, so flipped classroom activities upgrade students’
comprehension, enhance instruction, and construct personalized knowledge [16–18].

Although technology has made encouraging steps forward, there are still some dis-
advantages in the application of online education, according to [19]. In his recent paper,
he states that “any student seeking to enroll for a distance learning program needs to invest in a
range of equipment including computer, webcam, and stable internet connection”. In the same
paper, the author refers to a paper written in 2013 by Nagrale [20], who believed that it
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was quite dangerous for someone to totally rely on distance education for a degree because
an online degree may not go on “to be recognized by private companies in the job market and
the same problem in government jobs”. So, most employers “prefer a degree from a regular
college over online or distance education. They think that distance education is still not
a serious form of education”. At the present time, online teaching and learning have
been recognized more and more and have been accepted from many higher educational
institutions worldwide. Students and teachers can interact via internet and there are many
online tools for evaluating online courses [11,21,22]. The problem of distance learning
is not just a problem of universities but also primary and secondary schools. Poultsakis,
Papadakis, Kalogiannakis, & Psycharis [23] realized the research focused on obstacles that
teachers at primary and secondary schools face when managing digital learning objects
(DLOs) and digital simulation tools (DST) in science. Their study showed that the main
reason for refusing to deal with DLOs and DSTs is the technological equipment. Therefore,
adequate and user-friendly eLearning environment is essential for a successful and entirely
acceptable education process.

Davidson & Goldberg [24] start off their book with the critique of a simple situation,
a professor in a university classroom reading aloud a passage from the assigned work
met with the inattentive classroom more focused on their laptop screens and their private
engagements. This simple situation presented the wide range of questions that drove
their research into what tools are best suited for education in a digital world. Should the
professor’s role be that of an oracle or a guide leading students to their own discoveries? Is
reading aloud from an assigned text still the best use of educational technologies available?
They argue that modes of learning have changed dramatically in recent years, but have
our institutions changed? Do we question “how we teach, where we teach, whom we teach, who
teaches, who administers and who services”? Davidson & Goldberg contend that in addition
to these fundamental questions, new learning institutions “need not be based on the con-
tiguity of time and place”. This introduces the concept of virtual learning organizations
and the collaborative manner in which these can be created by established traditional orga-
nizations. They contend that collaborative, interdisciplinary, multi-institutional learning
spaces help transform traditional learning institutions. The authors maintain that central
to the effective implementation of such programs is an understanding of digital learning
or as it is sometimes referred to, participatory learning. The concept of digital learning
differs from traditional instructional methodologies. In digital learning, the outcomes can
be customized by the learners who are able to focus the learning activities more closely
on their own needs through shared collaborative initiatives where authorship becomes a
shared and interactive experience.

The MHEI-ME project is a perfect example of Davidson & Goldberg’s citation of the
power of virtual learning institutions. It brings together a collaborative consortium to pitch
for EU funds and to administer the funds to obtain project completion. It is interdisciplinary,
involving academics from different faculties from European higher educational institutions,
and most importantly, it utilizes the European Qualifications Framework administered
by the Maltese educational regulator to guarantee the quality of the program. The pilot
program presented in this article included an international mix of students and these had
collaborative projects in each subject model, ensuring that there was a continued sense of
shared development and learning experiences.

In the midst of the COVID-19 pandemic, Levy [25] raised the issue of proper tools and
planning for online education. He stressed the fact that online classes were not just the same
classroom classes conducted through a video conferencing platform. He challenged tutors
to decide on what material should be kept in live sessions (synchronously), what material
for students to engage with on their own time (asynchronously), and what material to elim-
inate. He recommends synchronous learning as being more effective when the importance
is on the following: exchanging perspectives amongst students, students learning from
each other, interactions in which the tutor plays the role of the facilitator or mediator, and
opportunities to build community. Conversely, Levy proposes asynchronous learning as
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the more effective option when the importance is on the following: students developing the
necessary groundwork in basic ideas or concepts before classes, an assessment of students’
perspectives or background on the subject, students’ ability to study and analyze content
material at their own pace, and the stimulation of thought and reflection on the content by
students. Learners need time to reflect and take on the relevance and significance of the
new knowledge they are being exposed to. This ties in with Kolb’s framework of learning
styles which was used in the design and development of the set of eLearning deliverables
that MHEI-ME provided to students [26].

Nowadays, the tools to deliver eLearning courses can facilitate distance-learning
activities. Still, learning management systems (LMS) have all the features required to
deliver online courses, such as the registration of students, the management of training
contents, and the evaluation of the knowledge.

The aim of this study is to examine if the flipped classroom teaching method applies
to a Master’s course in entrepreneurship. For the analysis of our hypothesis, we used
first-hand experiences in using flipped classroom activities in a pioneer-sound Master’s
degree project that has been launched and implemented online by a multi-HEI consortium.
We also applied for the first time in an online Master’s course the Keller’s ARCS model
of motivational design theories, to evaluate the attention, relevance, confidence, and sat-
isfaction (ARCS) of the students [27]. Poór et al. [28] refer to Kaplan and Haenlein [29],
who considered that student motivation is absolutely the key which comprises commit-
ment, challenges, control, novelty, and competition [29]. The results of this project are
summarized and analyzed with the view of further utilization in similar online education
programs.

2. Materials and Methods

2.1. A Strategic Commitment to eLearning: The Erasmus+ MHEI-ME Project

The online Master’s program in entrepreneurship was initiated in 2017 and coor-
dinated by Maltese Advenio eAcademy in collaboration with five higher educational
institutions (HEIs), University of Žilina, Slovakia, Szent István University (Hungary), Uni-
versity of Ioannina (Greece), University Aldo Moro (Italy), and the University of Poltava
(Ukraine). Each of the institutions involved was committed to the continued development
of eLearning activities within their organizations, both at an infrastructural as well as at an
operational level. The network of HEIs was established specifically to develop an online
Master’s program in entrepreneurship which would reflect best practices and provide a
combination of self-learning and collaborative learning.

Kolb’s concept of learning style preferences [26] has become a core pillar of eLearning
design and development. His classification of learning styles is based on a cyclical pro-
cess consisting of four separate activity stages as shown below. The learning experience
commences with an individual having a concrete experience; this is reflected upon in the
following stage in which the learner learns how to respond to this (reflective observation).
This serves as the basis for the learner to develop mental models to integrate and make
sense of the experience (abstract conceptualization). These are then used as the basis for
decision making and problem solving (active experimentation).

This model links two critical aspects: the manner in which information is acquired dur-
ing the learning process (vertical axis) and the manner in which knowledge is transformed
(horizontal) axis. Kolb focuses on the importance of learning by doing and this is one of the
key aspects of the more effective eLearning programs that seek to provide opportunities
for reflection and absorption of content material and opportunities for implementing the
learning through interactive discussion and debate (see Figure 1).

The MHEI-ME model is based on this approach and includes both self-learning
elements that provide students with autonomy in the learning process and time to reflect
and take on the learning. It also includes collaborative learning elements that require
interaction with faculty or students to review, discuss, debate the learning matter, thus
serving as an active learning experience.
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Figure 1. Learning style dimensions and types [26].

The required combination of asynchronous and synchronous learning was possible
through the eLearning platform selected, as this provided the required range of online
learning options. The MHEI-ME online program was supported through co-funding by
Erasmus+ program. A major innovation of the program was its accreditation through the
national regulator in Malta, the National Commissions for Further and Higher Education
in Malta which confirmed the European Qualifications Framework/Malta Qualifications
Framework (EQF/MQF) 90 ECTS credits at Level 7 accreditation. The accreditation of
the program was a key element in the sustainability of the project, since it ensured that
students have a guarantee of quality and the recognition of their qualification, not only at a
national level, but at an international level within all countries that are signatories to the
Bologna Process due to their obligations to recognize qualifications awarded within the
European Qualifications Framework.

Throughout the discussions and planning of the program, the emphasis was on lever-
aging best practices to ensure that the new program would provide an engaging and
international perspective on entrepreneurship. It was agreed that the “flipped classroom”
approach would be adopted with a significant investment in the development and produc-
tion of pre-recorded video content and other self-learning content. The self-learning content
provided flexibility to students to study at their own convenience, since the self-learning
content was available 24 × 7. In this way, students were able to study the course material
prior to the live online sessions where they could discuss the content with the professor
and their peers. The flipped classroom teaching method was evaluated using the attention,
relevance, confidence, satisfaction (ARCS) model [27], where students were interviewed on
the impact the flipped classroom teaching method had on attention, relevance of interest of
course material, confidence of students, and satisfaction with the course.

Throughout the development and production of content material there was a strong
sense of collaboration and sharing of knowledge and expertise for developing practical
guidelines and templates for faculty in the design, development, and delivery of content.
This open and collaborative approach was further enhanced with the ongoing quality
assurance maintained by Advenio eAcademy. This QA was an integral part of the program
accreditation process, critical to creating a common “feel” throughout all the modules.
In this way, whilst each partner HEI was responsible for the design, development, and
implementation of one or more course subject module, there was continuity in the style
and format of the content. In addition, the ongoing workshop sessions served as a valuable
training and development platform for both faculty and support staff.
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For the purpose of this study, all comments from participating members of faculty
and students during synchronous communications were collected and analyzed. From the
Checklists & Rubrics for Evaluating Online Programs [30] we used the questions based
on the Blended Course Implementation Checklist [31] to evaluate the appreciation for this
program of the students.

The main factor concerning the limitations of the external validity of our results is
the size of the group of the participants, as in our group we only had twelve Master’s
students who completed the program. Another factor affecting the validity of our results is
the selection procedure. In this research, we used all participants in the MSc program for
the evaluation of the ARCS model, so it can be considered as a convenience sample and
not a random sample because in this Master’s course we included in our research all the
15 participants.

2.2. The eLearning Platform

One of the fundamental elements for the development and implementation of the
project was the commitment to seek best practice at all levels of the design, development,
production, and implementation of the program, within the budgetary constraints of the
project. The use of a dedicated state-of-the-art eLearning platform that would allow for
the development of an online program that includes self-learning, collaborative learning
and allows flipped classroom activities and functionality was critical. In addition, the
sustainability of the platform post-project was also an important factor. Advenio eAcademy
proposed the use of the eLearning platform it had been using for a number of years, which
had already been heavily customized to allow for extensive functionality within one
eLearning platform. The platform was reviewed by the partners and a decision was
taken to develop the program which would leverage the extended functionality of the
eLearning platform.

The MHEI-ME program was thus hosted and delivered through a dedicated eLearning
platform, eB-Learn. This was developed and offered as software on a services basis by
eBusiness Systems. This eLearning platform allows for the organization of a broad range of
learning objects and activities generally categorized into asynchronous and synchronous
activities. The former is referred to in the system as self-learning objects which users
can follow at their own convenience, whilst the latter refers to the collaborative elements
usually scheduled for particular time slots. Integrating the self-learning and collaborative
elements is an integral part of the flipped or flipped classroom approach adopted for the
development and implementation of the online program and was crucial for obtaining
EQF certification for the program.

In 2011, eB-Learn was the winner of the Malta Communications Authority national eBiz
Award for Best Use of Technology in Education and Training. Later version upgrades of the
system improved the security and integrity of the back end as well as added functionality such
as auto-issue of course transcripts and tracking of student achievements. The architecture
and web-based infrastructure of eB-Learn ensures that it is able to accommodate eLearning
operations within different operating scenarios, both within the corporate training and de-
velopment sector as well as the academic sector. eB-Learn collaborative learning has added
functionalities built into the system to allow for online tutoring/mentoring, virtual assistance,
online self-assessment, and options for intelligent document handling (see Figure 2). eB-Learn
is offered on a software-as-a-solution (SaaS) basis.

The eB-Learn platform is already very well set for mobile access in order to help
students and typically more than half of the users access the system through mobile phones
and smart phones. The continued growth and expansion of 5G networks in the coming
years will provide even more functionality to the networks hosting the eLearning platform,
allowing for even broader access and faster communication speeds.
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Figure 2. eB-Learn display of foundation modules to MHEI-ME participants [32].

2.3. The MHEI-ME Process

This Master’s program consisted of four stages: foundation courses x 6, comprising
principles of management, principles of HRM, principles of ICT, principles of marketing,
principles of financial management, and principles of entrepreneurship. The second
stage consisted of three specialist subject modules comprising: SME fundraising and
growth, creativity and innovation, and digital marketing. The third stage involved a
twelve-week internship in which the work packages assigned in the first stages had to
be implemented and reported on. The fourth stage was the research project in which
participants had to develop, submit, and present a business plan for a new SME operation
or the growth of an existing SME project. The first intake of this joint project, Multiple
Higher Educational Institutions–Masters in Entrepreneurship (MHEI-ME), commenced
in April 2018 and the participants who successfully completed the program graduated in
November 2019. Interviews were held with all students during all stages of their studies.
The content material was all online for every course and students had to communicate
with their tutors every week in a synchronous and asynchronous method using the flipped
classroom method.

Bill Tucker [33] was one of the earlier promoters of the flipped classroom approach,
promoting the successful experiment by Jonathan Bergmann and Aaron Sams [7], who as
chemistry teachers in Woodland Park High School in 2007 started to record separate class
sessions to be available for absentee students on demand. They found that even those
students who did not miss class used the pre-recorded content and came to class better
prepared and ready to engage in the discussion and review of the relevant content matter.

Jonathan Bergmann at Panopto.com was one of the pioneers of the flipped classroom
pedagogy which evolved from an obscure experiment to a widely implemented model
for improving the student learning experience in universities and educational institutions.
Conceptually, Bergmann defines the flipped classroom as a situation in which “Lectures
are recorded outside of class, and then shared with students to review as their “home-
work”. Classroom time is reserved for students to engage in discussions and activities”.
He contends that by making lecture materials available on-demand, students can learn at
their own pace, coming to class better prepared to engage in the review, discussion, and
application of the content matter. Bergmann contends that classroom activities may include
“group work, comprehension tests, presentations, and other applications of the subject
matter”. This more engaging approach provides more space for individual queries and
personalization of content to the interests of the particular student group [34].

The challenge of adding interactive content meant that each stage of the program,
during the course subject stages of the foundation or specialist modules, the internship
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stage or the final business plan stage, was met at both planning and implementation levels
(see Figure 3).

Figure 3. Process of MHEI-ME—facts and numbers.

Students from every economic background and country were able to participate.
Students who enrolled and were accepted for the full program were interviewed and
replied to our questions concerning the flipped classroom teaching method. The students
lived in different geographical areas including Malta, Slovakia, Azerbaijan, Ukraine, Kenya,
and Ghana.

The range of the ages of the participants was 36 years with max 59 years and min
23 years of age. Thirteen students were males and two females.

2.3.1. The MHEI-ME Self-Learning Elements

The elements in this category included:

• Pre-recorded audio video sessions carefully planned and prepared to reflect a pro-
fessional presentation and not merely a reading of the accompanying power point
presentation or course notes, to help students read the course material before class
tutoring.

• Supporting PowerPoint presentation or notes to facilitate the absorption of the content
being delivered during the presentation for the flexibility of the flipped classroom
process.

• Reference lists providing the key topics for accompanying live tutorial sessions.
• Reading lists were required for each subject module to encourage students to spend

time reviewing the readings and understanding their relevance and correlation with
the core course materials before or after the class tutorial.

• FAQs were provided for each subject module to provide an ongoing source of content
development and support to the flipped classroom method.

• Online self-assessment facilities allowed for student self-evaluation, enabling them to
identify any areas or issues within the course subject module. These self-assessment
facilities enabled students to develop skills in the flipped classroom teaching method.
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• Glossaries were included, not only to facilitate the precise use of jargon within the
particular subject module, but often to ensure that the correct meaning of the English
vocabulary used was understood for the flipped classroom process.

2.3.2. MHEI-ME Collaborative Learning Elements

• Calendaring facilities within the eB-Learn platform provided an important link with
students as it provided them with auto notification of collaboration events in each
module of the program.

• Live video conferencing facilities for online tutorials proved to be one of the most ef-
fective collaborative elements in the program. This allowed for inclusion of video clips
or other content for discussion. The live interactive aspect of the tutorial/workshop
was critical to the overall success of the program. This faculty—student interactivity
was crucial to the success of the program, enabling faculty to leverage the technology
to bring into play their expertise and experience for the students’ benefit.

• Forum sessions proved to be a very powerful learning tool which challenged students
to refer to reference material, readings, and other external sources to support their
discussion and debate of topics put forward by the forum moderator.

• Individual and/or group assignments were designed to encourage students to collabo-
rate and research both the theory and, most important to the focus of the program, the
application, of the various concepts and theories in the context of entrepreneurial ac-
tivity. The various assignments were discussed during the tutorial/workshop sessions
ensuring that students received feedback which enhanced the learning experience of
the compilation of the assignment.

• File repository for sharing of documents enabling student-to-group interaction is
an important functionality to support groupwork in the flipped classroom process,
particularly group assignments.

• Internships were included in the initial MHEI-ME program to provide participants
with the opportunity to obtain real-world experience.

• Research project in the MHEI-Me program consisted of the development of a business
plan for the launch of a new business or the growth of an existing business. Through-
out the research project phase, the weekly online tutorials were maintained in order
to support flipped classroom activities, in addition to the scheduled online meetings
students had with their supervisors. Again, the weekly tutorial sessions provided the
continuity of the flipped classroom process and the ongoing communication with an
international dispersed student body.

These elements reflected the manner in which a powerful eLearning platform was used
to apply the flipped classroom teaching method and create customized content targeted at
the target student audience. It provided the infrastructure for a range of online self-learning
and collaborative learning activities that ensured a valid evaluation process which was critical
to the EQF certification that was the guarantee of quality promised to students. This model
involved more than just turning up for the weekly live tutorial and supported students in the
many ad hoc challenges they inevitably faced during an eighteen-month program.

3. Results and Discussions

We had feedback about the flipped classroom teaching method from 12 Master’s
students who graduated (8 received an MHEI-MI and 4 received a certificate). In particular,
two students received an Award in Entrepreneurship, another two students received a Post-
Graduate Certificate in Entrepreneurship, and eight students ended up with a Master’s in
Entrepreneurship.

We used the attention, relevance, confidence, satisfaction (ARCS) model (Keller, 1987)
for the evaluation and the analysis of the flipped classroom teaching method. For the
evaluation of the ARCS model, we applied qualitative research methods. We interviewed
all participants in the course, and according to the results of this model, we found that:
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1. Attention was gained by all participants, mainly by posing challenging questions
during the online sessions, or by their active participation in problems to be solved.
This process also included an active collaboration of students–professors. Students
from Malta and Slovakia said in their interviews: “following the course of Masters in
Entrepreneurship was more relaxed to follow because, you can study at your own pace, through
a number of videos on each topic. This is easy to follow and with the weekly tutorials with
the lecturer and other students gave us the impetus needed to communicate, learn from one
another” and “I attended a study program MHEI level 7 Master in Entrepreneurship and I
authorize that this institution delivered top quality programs with a focus on student needs
using ICT. One of the biggest benefits is the support of collaboration between students coming
from different countries and cultures” [35]. According to the views of the students, active
participation during the flipped class teaching method was very much appreciated by
them according to all their reports.

2. Relevance was well-organized in the courses in order to increase a learner’s motiva-
tion. Students found the online course material relevant to their interests and they
were able to make comments on the course material or search for more information
on the internet. Students from Kenya and Slovenia said: “was an eye-opener for me, far
beyond my expectations. Time spent with highly qualified lectures and other students was
extremely valuable. The diversity of participants from different nations and the impressive
curriculum, has given me inspiration, insight, and enhanced my confidence of start my own
business” and “as participants, we dealt with multiple issues in particular fields of various
subjects and help each other understand the situation in our countries. Not only it helps
us strengthen our cooperation but also we gained new views on various topics” [35]. In all
courses we used actual language and examples with which the students were very
familiar. During the online meetings of the courses, all students were able to answer
questions such as “What will the subject matter do for me today?” and “How can I apply
it to a theoretical case tomorrow?”. These questions describe the skills of the students
gained through the relevance of the course material and their motivation, because all
students replied that they found the course interesting and helpful for their later jobs.

3. Confidence was upgraded in every course because most students met the objectives
of learning during the online MHEI-ME. According to the report from a student from
Kenya “I learnt a lot and it gave me a good grounding in the basics of entrepreneurship.
I feel that over the duration of the course, I gained a lot of knowledge and practical strategies
that will be beneficial to me especially to my future businesses. The course exceeded my
expectations significantly” [35]. Professors were increasing the confidence of students
through the online meetings provided to their students, videos, online PowerPoint
presentations, list references, and online tests for feedback and support. During
the online meetings, students were able to discuss the course material and create
a brainstorming list of new ideas. This kind of communication via brainstorming
and forums had an added value for the flipped classroom method because students
were well prepared and confident to share their ideas with their professors and other
classmates. Specifically, a student from Ukraine said that “Tutors possess deep expertise
and are open for communication” [35]. This opinion confirms confidence gained through
class interaction of students and tutors.

4. Satisfaction of this teaching method was evident for all students. They described it
in the final evaluation form as a very useful and beneficial process offering them the
extra opportunity to be able later to create their own business plan. A student from
Slovakia said that: “Tutors here provided me with much more practical knowledge, all of them
spent years working in companies, where did they gain another kind of knowledge and in this
study, they shared it with us, what did I miss at my university the most. Studying together
with students from others country has helped me to open eyes and to understand different
issues from other countries in all topics around business. What do I like the most?” [35],
additionally, a student from Kenya said that “A very interesting and valuable experience.
I learnt a lot and it gave me a good grounding in the basics of entrepreneurship. I feel

260



Sustainability 2021, 13, 7675

that over the duration of the course, I gained a lot of knowledge and practical strategies
that will be beneficial to me especially to my future businesses. The course exceeded my
expectations significantly” [35], and the other student from Malta said “Whether if one
seeks knowledge in transforming an existing company, dream of starting an own venture or
even simply wanting to expand the career horizon, this course opens a spectrum of paths to
pursue. I recommend this course to anyone who wishes to become an entrepreneur for many
reasons” [35]. According to the previously presented opinions of the students, we find
that they were satisfied with the online teaching process and the flipped classroom
method because they described it as a valuable experience.

Moreover, in comparison with another type of evaluation of this program, and espe-
cially according to the evaluation and certification of the program by the national regulator
in Malta, the National Commission for Further and Higher Education, the motivation of the
Master’s students for this course was high. They eagerly commended the innovation and
relevance of the program for up-to-date entrepreneurial issues. They also said that one of
the innovative aspects of the MHEI program was that each individual subject module was
designed and delivered by one of the partners’ HEIs, and it was automatically recognized
throughout Europe and any country which is a signatory to the Bologna Process. So, this
evaluation supports the findings of ARCS evaluation on the flipped classroom teaching
method applied during this Master’s course.

4. Conclusions

In conclusion, the application of the flipped classroom teaching method on an online
entrepreneurship course gave us positive feedback. We can apply it to other online courses
for the benefit of students. The flipped classroom helped students to become more engaged
in the course material. During this process, students were able to explore the topics in
greater depth and collaborate with their peers before the face-to-face meeting. Students
upgraded their attention, relevance, confidence, satisfaction (ARCS) pertaining to the
course material.

Additionally, this method of teaching may have great impact during Covid-19 because
students will be able to study or complete their learning material at home and work faster
during class time. Professors, on the other hand, have the ability to offer more guidance
and apply various teaching components such as videos, discussion forums, and feedback
to all students online. Another positive impact of the implication of flipped classroom
is the fact that students had something to do during class and the online delivery of the
course was not a boring experience. So, students’ main benefits from the flipped classroom
include upskilling to all forms of learning, contribution to course material, upgrading
online communication skills.

In fact, there is another outcome of our experiences concerning the validity of online
learning, thus confirming the findings of Marengo & Pagano [1]. As a result of the COVID-
19 pandemic, in most European countries HEIs (and other schools) had to convert to online.
As the pandemic hit Europe suddenly, both professors and students had only a couple
of days to adapt to the radically changed situation, including all lecturing and tutoring
online. For many lecturers and professors—having no experience in the flipped classroom
system or other methods of eLearning—it was and still is a challenge as was mentioned
in the Rakic study [3]. There are universities where online teaching methods, including
online examinations, are still in the embryonic stage, and now some professors use different
LMS like MS Teams, Zoom, or CooSpace, while others are not skilled in teaching in LMS
and just share their lectures in PowerPoint. However, according to Levy [25], the online
courses have to be interesting for the students. In our courses we cooperated with Advenio
eAcademy with a well-functioning and solid platform system which could be adjusted to
all necessary online functions during the full study program. After all, we believe that our
experiences and all these didactic methods for online teaching that we applied throughout
our MHEI-ME project can be useful case studies for teaching by other higher educational
institutions, especially in these difficult days when online teaching is a must of the HEIs.
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