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Editorial on the Research Topic
COVID-19 and beyond: From (forced) remote teaching and learning to
“the new normal” in higher education

The COVID-19 pandemic brought extraordinary disruption to the higher education
(HE) landscape. Yet, the sector responded in a manner that could be described as
ecumenical, as universities from virtually every country on the globe, almost in unison,
closed their campuses, sent their staff and students home, and moved all teaching and
learning online.

If the pandemic was unprecedented, so, too, was the speed with which faculty were
making the (forced) move to remote teaching, giving them little time to process the abrupt
changes affecting their professional (and personal) lives. Seemingly overnight, academics had
to transform face-to-face classes into forms involving fully digital delivery and assessment;
“learning on-the-fly” using novel technologies; and finding new ways to support and inspire
students and their learning—all while operating remotely from their homes. Personally,
while coping with becoming house-bound and concerned about the health of their families
and selves, faculty had to become schoolteachers for their own children; with some forced to
take pay cuts or be furloughed.

Students had similar concerns about their own health and that of loved ones, but also
how to adjust to changes in their HE experiences, sometimes including fundamental shifts
in their living arrangements such as being despatched from campus dwellings back to
family homes. Even senior HE managers, fearing long-term economic consequences, were
uncertain about meeting institutional obligations to students.

In developing this Research Topic, we, the guest editors (all of whom are academics
in our respective disciplines and countries) sought to capture the impacts of the COVID-
19 crisis on the HE landscape—as it was happening—by providing opportunity for the
international academic community to pause and reflect on what was transpiring; to explore
the medium and long-term consequences of the campus closures and commensurate shifts
to digital platforms; and to prepare for the future, perhaps even a “new normal.”

Our aim was to be inclusive, so we welcomed proposals from the broadest spectrum of
voices in higher education. And with 44 contributions, we believe we have achieved that goal.
Thus, a defining feature of this Research Topic is its breadth and diversity, with contributions
from 20 countries, in relation to a comprehensive set of academic disciplines and contexts.
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Collectively, the contributions to this Research Topic relate
to three over-arching themes: (a) Higher Education Delivery; (b)
Lives and Livelihoods; and (c) Reflections on Past and Future.
Within each theme, there are Original Research articles describing
studies that were strategically and purposefully carried out in
response to the pandemic’s immediate impact on HE. There are
also Perspectives, Opinions, and Brief Research Reports reflecting,
in some cases, positive experiences; but overwhelmingly, the
challenges that staff and students faced at the beginning—and for
some, continue to face, in the aftermath of COVID-19.

Higher education delivery

This theme captured the challenges of emergency remote
teaching and learning; in particular, the response to the
sudden shift to fully digital formats that was necessary to
accommodate the lockdowns and campus closures. How lecturers
and students adapted (or not) to the changed teaching and
learning environments was the primary focus of these articles.
Within this theme, the single most salient message to come from
the contributions is the fact that emergency remote teaching in
response to a crisis is nothing like deliberately-designed online
teaching and learning.

The majority of manuscripts within this subsection are based
on original research carried out in response to the sudden shifts
to remote teaching and learning contexts. There were slightly more
studies focused principally on the impact this move had on students
(Alatni et al.; Biwer et al; Dikaya et al; Hoss et al; Millar et
al.), relative to that of lecturers (Erlam et al; Feldhammer-Kahr
et al.). Several studies looked at both participant groups. In New
Zealand, for instance, Trafford et al. use cogenerative dialogue with
a small group of lecturers and students, allowing them to reflect
on how the sudden changes in teaching and learning may have
impacted on their educational practices. Lobos Pena et al.,, from
Chile, investigate if the professors’ online teaching expectations
and previous experience have influenced students’ academic
performance. They find that students’ academic performance is
a variable more likely influenced by attributes associated with
the students, and not related to the professors’ generally positive
expectations. Finding the professors to have a relatively positive
outlook is something that Lobos Peia et al. have in common with
several other papers (Erlam et al.; Feldhammer-Kahr et al ; Trafford
et al.).

The teaching and learning frameworks, more so than the people
themselves, were also the focus of two papers (Chaturvedi et al;
Verde and Valero). In their Perspective, Chaturvedi et al. summarize
what they found to be the seven principal teaching methods to
create an effective blended environment for students and staff in
Indian business schools. Verde and Valero explore the pros and
cons of three different types of teaching (i.e., presence learning,
blended learning, and distance education) adopted by two Spanish
universities in response to COVID-19.

A common objective in this subset of articles was to identify
sources of influence or strategies utilized to cope or adapt (Biwer et
al.; Chaturvedi et al.; Dikaya et al.; Feldhammer-Kahr et al.; Hoss
et al.), most of which were interpersonal or attitudinal. One study
looked instead at students’ engagement with Blackboard—their
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institution’s learning management system—and the patterns that
proved most strategic to the students’ achievement (Millar et al.).

Not surprising, the COVID-19 context, campus closures, and
interruptions to the standard teaching and learning formats, were
often framed in a negative light; a challenge to be overcome or
dealt with. Yet, a number of studies also chose to look for or report
on the positive impact or outcomes associated with these changes
(Dikaya et al.; Erlam et al.; Feldhammer-Kahr et al.; Hoss et al.). For
example, Hoss et al., in their qualitative study of German students’
negative and positive statements, report that while the number of
negative statements outnumbers the positive ones, some students
found the conversion to remote learning to be advantageous,
particularly in time savings, and increased flexibility in regards
to their time and work management. Similarly, another study of
Austrian and German lecturers found that some reported a sense of
satisfaction from the situation—particularly when it was regarded
as a challenge more so than a threat (Feldhammer-Kahr et al.).

Practice degrees

A special sub-theme of the Higher Education Delivery section
was devoted to the unique impact that the lockdowns had
on “practice” degrees—those courses/programmes with hands-
on training requirements—and how this was managed in the
wake of lockdowns and social distancing. In short, the pandemic
became a once-in-a-lifetime opportunity to study in vivo the impact
that online remote learning had on students’ skills development
in different disciplines, including English learned as a foreign
language (Liu and Yuan), social work training (Fronek et al;
Neamtu and Faludi; Sarbu and Unwin), psychology (Talsma et al.),
medicine (Hamamoto Filho et al.), the study of music (Nusseck
and Spahn; Ritchie and Sharpe), and that of Sport and Recreation
(Godber and Atkins). Empirical findings gathered in different parts
of the globe (Australia, Brazil, China, Germany, New Zealand,
Romania, and the U.K.), somewhat surprisingly showed that during
the COVID-19 worldwide lockdowns, the move to online learning
still allowed some HE students undertaking practice degrees, to
continue their studies.

This particular context had some positive effects, such as greater
opportunities to develop autonomy and self-regulated learning
skills, but also some negative effects, such as high levels of anxiety
and greater difficulty in developing interpersonal or problem-
solving skills—reinforcing the belief that in-person interactions
are preferred, if not vital, when learning certain skills or forming
interpersonal connections with others. These studies remind us
that the learning context can have a significant influence on
students’ academic performance outcomes and perceptions of their
learning processes.

Programmes that train social and healthcare professionals,
such as social work and psychology, faced challenges with
lockdowns that thwarted apprenticeships and work placements
for HE students—crucial components of their professional
training. Forced social distancing and lockdowns compelled
institutions to either cancel or postpone placements, which had
the potential to stall students’ progress. Placement agencies and
internship environments were left to their own devices, generating

frontiersin.org


https://doi.org/10.3389/feduc.2023.1148300
https://doi.org/10.3389/fpsyg.2021.643203
https://doi.org/10.3389/fpsyg.2021.642593
https://doi.org/10.3389/feduc.2021.629213
https://doi.org/10.3389/fpsyg.2021.642616
https://doi.org/10.3389/feduc.2021.641262
https://doi.org/10.3389/feduc.2021.639842
https://doi.org/10.3389/fpsyg.2021.638898
https://doi.org/10.3389/feduc.2021.639466
https://doi.org/10.3389/fpsyg.2021.642391
https://doi.org/10.3389/fpsyg.2021.642391
https://doi.org/10.3389/feduc.2021.639842
https://doi.org/10.3389/fpsyg.2021.638898
https://doi.org/10.3389/feduc.2021.639466
https://doi.org/10.3389/feduc.2021.646557
https://doi.org/10.3389/fpsyg.2021.648592
https://doi.org/10.3389/feduc.2021.646557
https://doi.org/10.3389/fpsyg.2021.648592
https://doi.org/10.3389/fpsyg.2021.642593
https://doi.org/10.3389/feduc.2021.646557
https://doi.org/10.3389/feduc.2021.629213
https://doi.org/10.3389/fpsyg.2021.638898
https://doi.org/10.3389/fpsyg.2021.642616
https://doi.org/10.3389/feduc.2021.641262
https://doi.org/10.3389/feduc.2021.629213
https://doi.org/10.3389/feduc.2021.639842
https://doi.org/10.3389/fpsyg.2021.638898
https://doi.org/10.3389/fpsyg.2021.642616
https://doi.org/10.3389/fpsyg.2021.642616
https://doi.org/10.3389/fpsyg.2021.638898
https://doi.org/10.3389/fpsyg.2021.670824
https://doi.org/10.3389/feduc.2021.637583
https://doi.org/10.3389/fpsyg.2021.649691
https://doi.org/10.3389/feduc.2021.654843
https://doi.org/10.3389/fpsyg.2021.643408
https://doi.org/10.3389/fpsyg.2021.591152
https://doi.org/10.3389/fpsyg.2021.643177
https://doi.org/10.3389/fpsyg.2021.641667
https://doi.org/10.3389/feduc.2021.647524
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Scherman et al.

inconsistencies in students’ individual experiences and arousing
fear that this loss of direct contact between service users and
professionals might shift permanently (Sarbu and Unwin).

Godber and  Atkins
autoethnographic study,

undertook a  collaborative

using a socio-ecological systems
framework to organize their own critical self-reflections as
lecturers experiencing the same adaptation challenges as their
students during the lockdown. They highlight how New Zealand
students in Sports and Recreation struggled in the absence of
practical learning opportunities, and conclude that the impact
of these changes was under-estimated, testing individuals and
institutions to new limits.

Several studies focused on the matter of assessments in practice
degrees. For example, within the music discipline, Ritchie and
Sharpe found that in preparation for assessments, the students
choosing to videotape their performance showed better versatility
in their preparation methods, compared with students who chose
to postpone their assessments, demonstrating important links
between resilience, self-efficacy and wellbeing. In their Opinion
paper,
assess acquisition of knowledge and “know-how” of Brazilian

Hamamoto Filho et al. reflect on online methods to

medical students, suggesting a shift from high-stakes assessments
to multiple low-stakes assessments that could remain beyond the
COVID-19 pandemic.

One programme that seems to have adapted well is the
Australian Postgraduate Psychology Simulation Education Working
Group, who have recommended the adoption of standardized
guidelines to include simulation-based learning—perceived as “not
an inferior substitute to placements”—as an innovative and safe
alternative to in-person internships with real clients (APPSEWG).

Finally, as an adjunct to this sub-section, we include two
papers on international student experience. From Poland, a
study comparing the psychological and academic outcomes for
international students, who either returned to their country of
origin or remained in the host country, found no significant
relationship for country-of-residence (Wilczewski et al.). From
Australia, Fronek et al. share their experience of how a social
work faculty and community members came together to support
international students forced to stay on campus during lockdown.

Lives and livelihoods

While the campus closures and lockdowns created numerous
professional challenges, the nature of the pandemic and its need for
social isolation also took a personal toll on staff and students. The
negative effects of long-term isolation, and their impact on physical
and mental health, were the focus on this second theme.

Research on the student population highlighted negative
impacts such as academic stress and poor emotional wellbeing
(Clabaugh et al.); how pre-existing mental health diagnoses
intersected with coping behaviors and vulnerability in women
students (Misca and Thornton); how depressive symptoms
mediated worsening of academic skills (Calandri et al.); and how
student concerns about degree completion and future job prospects
affected student wellbeing (Plakhotnik et al.).

However, positive psychological experiences (ie., higher
belonging and challenge, and lower threat) were found to be
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associated with lower rates of depression and stress, greater life
satisfaction and happiness, and greater optimism about the future
(Syropoulos et al.). Although anxiety, boredom, and frustration
were present among Mexican students during confinement, the
primary emotions were found to be gratitude, joy, and hope,
and the main coping strategies used were focused on facing and
reassessing the situation (Gaeta et al.).

The overwhelming recommendation from contributions to this
theme was a need to increase support for students. Consequently,
papers have explored how positive education, and specifically the
“PERMA” wellbeing framework, has inspired the development of
a wellbeing program for a U.K. university context (Morgan and
Simmons), as well as the CRAFT program, based on mindfulness,
yoga, positive psychology, and emotional intelligence, to improve
HE student musicians’ health and wellbeing during the lockdown
in Spain (Bartos et al.).

In exploring the impact of the pandemic and emergency remote
instruction on college and university instructors’ wellbeing, a Polish
study highlighted faculty’s anxiety, loneliness and apprehension
about job stability (Jelinska and Paradowski). Two Opinion Pieces
reflect on the gender inequalities, which appear to be exacerbated
by the changes to working practices (Augustus), especially for
academic parents (Harrop).

Reflections on past and future

As mentioned, the special issue contains an impressive range
of contributions from institutions of HE adjusting to COVID-19
realities. Often a crisis can highlight existing values, vulnerabilities
and priorities and it seems that COVID-19 is no different. For
example, shifting to online learning highlighted vulnerabilities
of digital exclusion in Kenya (Osabwa) and feelings of “techno-
inefficacy” in Spain, leading to “techno-stress” for some face-to-
face universities forced to go online (Penado Abilleira et al.). As
for existing values, COVID-19 prompted Scherman and Snow to
restate the importance of shared physical space, campus culture,
and human connection—all of which help to develop virtues and
mitigate students’ feelings of loneliness, depression, and alienation.
Similarly, in the context of teaching languages in Australia, Dutton
reasserts that balancing autonomy and community remains key
for learning languages online. And, while some authors stressed
ongoing values, others were more directly focused on responding to
pandemic effects by exploring how to enhance human connection
online, ranging from personal reflections of remotely teaching
Molecular Cell Biology in the Netherlands (de Vries); to conducting
large scale surveys of remote pedagogical techniques (Nguyen et
al.). In a similar vein, Wang et al. highlight the importance of
instructors for learning in cloud-based virtual classrooms and
Dumulescu et al. promote emotionally safe, self-directed online
learning in Romania.

Vast unpredictable events such as COVID-19 can also bring
about deep changes (Dumulescu and Mutiu), and potential for
such change is identified by other authors in the special issue.
For example, in New Zealand, Conn et al. contemplate a wider
agenda in public health for transformative education; and advocate
a shift from a “factory model of education” to a model of
“personalized learning.” Similarly—and pertaining to HE Policies
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for Transnational Education (TNE) programmes between the U.K.
and China—Bremner et al. promote the worth of management
tools for scenario planning and crisis management for effectively
reducing disruption to teaching and learning.

In summary

Looking back to the beginning of the pandemic, the HE allied
and contemporaneous decisions to shift all teaching and learning
online must have seemed an effective win-win solution for the
sector. The perception seemed to be that with the right technology,
and quickly assembled knowledge base for operating that tech, staff
and students would both be capable and motivated to move to
a digital format from the safety of their respective homes. Thus,
providing the essential social distancing that would reduce the
spread of the virus, and allow the continuation of all teaching
and learning.

What this collection of articles overwhelmingly reveals is that
as HE educators, our major mistake was thinking that moving
courses online would make them “online courses.” Those who
regularly deliver online/distance courses will understand this
distinction. Prior to the COVID-19 pandemic, the majority of
academics authoring papers in this collection, were teaching classes
designed to be delivered live, in a physical space shared with
their students. So, even though everyone could log in and enter
a shared virtual space, many of the important features of the
HE relationship were lost. The situation was exacerbated by the
fact that, almost overnight, staff were expected to become experts
in a host of digital technologies necessary to remotely deliver
their curriculum; and then, to ensure that students were equally
equipped—all while managing a myriad of additional COVID-19-
related personal matters.

Yet, in the early chaos of this shared response for keeping
universities running, moments of inspirational cooperation and
accord were happening in the way the international academic
community supported one another—communicating through
online networks, asking for advice, and sharing knowledge. In fact,
for the first-author, it was this amiable sharing of information that
lead her to propose this Research Topic. It seemed like we were all
in this together, and working collegially to support one another.

Even so, this collection belies the notion of a simple shift to
online; the reality—as we see here—was far more complex. On the
other hand, this collection of articles also shows how resilient HE
lecturers and students are, as they (more often than not) overcame
the obstacles (both professional and personal), and adapted to the
necessary changes.

A unifying feature of this collection is its currency and global
relevance—even as the COVID-19 pandemic begins to loosen its
grip on the world—due to the forward focus of many of these
articles, who have sought to apply what they have learned to HE
contexts beyond that of the pandemic.
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Be that as it may, some questions remain. For some students,
the “emergency remote learning” environment is all that they have
known, due to the COVID-19 variants that resulted in repeated
campus closures over an extended period. What impact might this
have on this cohort, for their ongoing studies, or the value of their
education beyond graduation?

In respect of the socio-emotional toll that the lengthy periods
of isolation have had on students and staff, some of which was
reported here, 2 years on from the start of COVID-19, the World
Health Organization reports significant increases in rates of
depression worldwide (https://www.who.int/news/item/02-03-
2022-covid- 19-pandemic- triggers-25-increase- in-prevalence-
of-anxiety-and-depression-worldwide). No doubt, faculty and
student make up some of those statistics. On the other hand, many
of the service sectors relied upon to address this health concern,
rely themselves on HE to train their practitioners. Can or will HE
be able to address these post-COVID consequences?

Finally, we know little of the long-term impact that the
COVID-19 institutional changes will be having on HE. Many of
the contributions in this collection report successful adaption to
the fully digital environment, which will no doubt influence the
ongoing delivery of HE curriculum. Will that adjustment entice
universities to remain “online”? Will the pedagogical frameworks
that informed most in-person teaching and learning need to be
altered so as to accommodate the fully digital or blended revisions?
Is a return to pre-COVID-19 teaching and learning modalities even
possible, or are we destined for a “new normal” in HE? It is our hope
that we do not need to wait for the next global pandemic before we
are able to answer these, and other questions.
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One of the measures adopted by the government of Spain during the COVID-19
pandemic has been the elimination of face-to-face classes in all universities, requiring
that all teachers had to conduct their classes in an online mode. The objective of this
article is to study how this adaptation among university teachers affected their job
performance due to the technostress (objective and subjective) that they may have
suffered. Based on the person-environment misfit theory (P-E fit theory), the sample
consisted of 239 teachers from face-to-face and online universities in Spain who
were asked to identify the type of technostress, feelings of technostress, and impact
on job performance as a result of online teaching due to the COVID-19 pandemic.
Results show that teachers who suffered the most from the negative consequences
of technology have been female teachers from face-to-face universities who are older,
have more years of experience, and consequently, hold a higher position. Despite
previous results none of the above variables have been significant in explaining the
decline in job performance during confinement. It was also observed that although
the effect on job performance was similar for online teachers as well as face-to-face
teachers, the variables that explained this effect were different. For the online teachers,
there was a misfit between the demands and resources, which are explained based
on the previous theory (P-E fit theory). Teachers from face-to-face universities pointed
to the lack of instructions from their organization, along with subjective feelings of
techno-inefficacy, as the reasons behind the decline in job performance during the
lockdown period. Looking ahead to future research on the incorporation of information
and communications technology in teaching work, it is necessary to consider variables
associated with technostress, both objective and subjective, in order to increase the
effectiveness of integrating emerging technology into teaching work.

Keywords: technostress, university, teacher, job performance, COVID-19

INTRODUCTION

It was in the 1980s, in the book Technostress: The Human Cost of the Computer Revolution (Brod,
1984), that technostress was first spoken of as an adaptive disease caused by people’s inability to
face new technologies in a healthy way. Since then, many authors have attempted to define the
term by broadening and qualifying these initial assumptions. Some, like Weil and Rosen (1997)
have spoken of negative impacts on attitudes, thoughts, or behaviors, caused directly or indirectly
through technology.

Frontiers in Psychology | www.frontiersin.org 12

February 2021 | Volume 12 | Article 617650


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.617650
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2021.617650
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.617650&domain=pdf&date_stamp=2021-02-25
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.617650/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Penado Abilleira et al.

Technostress in Spanish University Teachers

In the Spanish context, Salanova (2003) refers to technostress
associated with the use of information and communications
technology (ICT) as follows:

A negative psychological state related to the use of ICT or a threat
to its use in the future. This state is conditioned by the perception
of a mismatch between demands and resources related to the use
of ICTs, leading to a high level of unpleasant psychophysiological
activation and the development of negative attitudes towards ICT
(Salanova, 2003, p. 231).

Following this definition, Llorens et al. (2011) focused
their efforts on studying the different components of the
subjective experience of technostress by grouping them into
what they called technostrain. This concept is understood as
the negative psychological experience derived from the stress
that occurs when using technology (Llorens et al.,, 2011). For
the authors, this would configure the affective dimension of
technostress syndrome. Technostrain includes anxiety (techno-
anxiety) and fatigue (techno-fatigue) related to technology,
skepticism (techno-skepticism) caused by it, and inefficacy
(techno-inefficacy) when using technological resources.

The anxiety dimension (techno-anxiety) includes
psychological anxiety (fear of damaging the computer),
social anxiety (fear of being replaced by a machine), and anxiety
in operation (inability to use technology). In addition to anxiety,
people experience feelings of fatigue (techno-fatigue), tiredness,
and mental and cognitive exhaustion (e.g., “When I finish
working with technology, I feel exhausted”) due to the use of
technology. This fatigue is related to the development of negative
attitudes toward technology (Salanova et al., 2007).

Skepticism (techno-skepticism) constitutes the attitudinal
dimension of technostress and refers to the negative evaluations
generated by the use of technology, such as an indifference or a
disconnected attitude toward technology (e.g., “As times goes by
technology interests me less and less”) (Llorens et al., 2011).

Finally, Llorens et al. (2011) differentiate the cognitive
dimension of technostress (techno-ineffectiveness) by
describing it as negative thoughts about ones ability to use
technology successfully (e.g., “In my opinion, I am ineffective
using technology”).

Users who experience technostrain will present high levels of
unpleasant physiological activation that materialize in anxiety,
tension, and discomfort due to the current or future use of ICT.
The user may experience anxiety due to a feeling of not having
enough time to respond to the amount of digital data that they
receive in their day-to-day work. One example of this may be the
immediacy of responding to incoming emails or mobile messages
in a short time. On the other hand, users may have a negative
attitude toward the use of ICTs because they may think that they
are a hindrance due to errors caused by the computer system or
to their work process. These users do not see the benefits of ICT
because they are sometimes not capable of using them.

In addition to the subjective experience or sensation of
technostress, multiple theories have tried to objectify this
phenomenon, indicating that the unpleasant sensation of
technostress is produced by an imbalance between people and the
technological environment in which they carry out their work,

focusing on objective variables instead of the subjective sensation
or the feeling that they cause in the person.

Within this objective vision of the phenomenon of the
technostress person-environment misfit theory (P-E fit theory)
(Harrison, 1978; Edwards, 1996; Edwards et al., 1998), an
assumption exists that there is an equilibrium between people
and their environment; when this relationship is out of balance,
tension is generated (Ayyagari et al., 2011). Stress is caused
neither by the person nor the environment but appears when
there is no adjustment between the two (e.g., between the needs
of the person and the resources of the environment, or between
the aptitudes and abilities of the person and the demands of the
environment). Thus, technostress is conceptualized as a misfit
between a person and the environment. It is not only limited by
technology itself but also by the organization that has established
the requirements for its use, and the members of the organization
that, on multiple occasions, have an influence on the individual’s
use of technology (Avanzi et al., 2018).

Most of the studies on the negative effects of technostress have
focused on a business or industrial work context (Ragu-Nathan
et al., 2008; Jung et al., 2012; Fuglseth and Serebe, 2014; Jena,
2015; Tarafdar et al., 2015; Hsiao, 2017; Marchiori et al., 2019;
Salanova, 2020); however, an increasing amount of research is
currently being focused on the educational context (Ozgiir, 2020;
Penado Abilleira et al., 2020).

Llorens et al. (2011) point out that teaching is one of the
most stressful professions in the world due to continuous changes
derived from scientific and technological advances that have
occurred from the 1990s to the present. Today, the role of the
teacher has evolved from a simple “transmitter of knowledge” to
a “complex designer of learning environments” (Gros and Silva,
2005), where technology is used as a teaching-learning method.
Teachers today must attend to the interaction between three main
components of the learning environment: content, pedagogy,
and technology. This is considered necessary as teachers have
the so-called “knowledge of technological pedagogical content”
(TPACK) (Koehler and Mishra, 2005; Mishra and Koehler, 2006;
Rienties et al., 2013; Ozgiir, 2020; Schildkamp et al., 2020).
Today’s teachers are expected to integrate technology both
positively and effectively into their teaching in the classroom
(Graham et al.,, 2009), and they constantly struggle with the time
available to keep pace with emerging technology and with the
associated innovations in pedagogy (Tarus et al., 2015; Voet and
De Wever, 2017). In addition, teachers usually see technology
as tools for lesson preparation, knowledge delivery, or to attract
students, but they lack adequate skills and competencies in
designing and implementing the constructive use of technology
in the teaching and learning process (Chen, 2008; Munyengabe
et al, 2017). The continuous upgrading of technology exposes
teachers to constant technostress because teachers do not
always have the knowledge required to use new and updated
technologies (Altinay-Gazi and Altinay-Aksal, 2017; Li and
Wang, 2020). However, teachers’ ability to integrate technology
into classroom pedagogically is crucial to educational innovation
(Koh et al., 2017; Schildkamp et al., 2020).

Based on the P-E fit theory, Al-Fudail and Mellar (2008)
proposed a teacher-technology interaction model that shows how
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teachers experience technostress when there is a discrepancy
between their characteristics (e.g., abilities and needs) and
school technology support (e.g., training and technical support).
The competencies and attributes of the teaching staff are
essential when incorporating technology into teaching work. This
statement is even more evident in times of a pandemic; hence,
there is a proliferation of studies that have focused attention
on this topic and have demonstrated the extent to which this
research is important (Bruggeman et al., 2021).

Currently, university teaching work is developed in a context
where technology is very present but is not always well integrated
into daily teaching. The lockdown of teaching centers caused by
the pandemic has left teachers improvising new forms of teaching
resembling “emergency remote teaching” (Hodges et al., 2020;
Mohmmed et al., 2020), than quality online teaching.

Of the many ways in which teaching is being carried out
today, we understand that the daily work of online universities is
100% based on technology as a means of approaching students,
transmitting content, and carrying out evaluation activities,
without any type of in-person contact. On the other hand,
face-to-face teaching uses personal contact in situations as a
fundamental strategy of the teacher-learner process, regardless
of the fact that there are virtual platforms that complement this
action and support the content transmission process.

Understanding these two teaching modalities in these terms,
it can be assumed that online universities, in principle, have
implemented more ways of acting through ICT and that,
therefore, their faculty members may experience less misfit
(technostress) between the demands of the institution and their
own needs regarding technology. In face-to-face universities,
these imbalances may be greater due to the lack of a tradition of
fully integrating technology in teaching.

Until now, the study of technostress has been carried out
either objectively or by considering the subjective nature of the
said phenomenon. Therefore, an integrative vision that relates
both spheres within the work environment is necessary. Based
on the above, the purpose of the present investigation is to
study the levels and types of technostress that professors at a
Spanish university reported during the isolation and confinement
measures of the population due to the COVID-19 pandemic.
During this period, all teaching activities of the university had to
be conducted online.

Based on the hypothesis that, in online universities, teachers
receive the necessary support to overcome technostress caused
by technological inadequacy and that, in contrast, face-to-face
universities have had to adapt quickly to online teaching without
sufficient training and with a high level of improvisation, a higher
level of technostress is expected in teachers from face-to-face
universities, compared to those who routinely performed their
teaching functions online.

MATERIALS AND METHODS

Procedure and Participants
The sample comprised of 239 teachers (46.6% men and 53.4%
women) from Spanish universities, aged between 26 and 69 years

(M = 47.03; SD = 10.17). The participating teachers had
experience teaching for an average of 15 years (SD = 12.20).

Among the participating university professors, 71.5% were
at universities that, without taking into account the measures
established during confinement, carried out 100% of their
teaching through direct student-teacher interaction (i.e., face-
to-face). In this scenario, students were required to travel
to the university in order to receive content from teachers
without using any type of digital or online platform. The
remaining teachers (28.5%) only had experience interacting with
their students through the use of virtual classrooms or digital
platforms (i.e., without any physical contact between the student
and the teacher).

The questionnaire was sent via email to participants to specify
the objectives of the research, identification of the authors of the
study, and anonymity of the answers provided. The personal data
collected would not allow for the identification of the teachers,
thus complying with the indications received by the ethics
committee of the universities involved and the regulation of
personal data, as well as the recommendations of the Declaration
of Helsinki (2016/679) approved by the European Parliament of
the European Union.

Teachers were asked for their consent to participate in the
study and to extract information for the sole and exclusive
purpose of the research. To do this, a mandatory question
was introduced prior to viewing the questionnaire, which,
if not answered in the affirmative, prevented completion of
the questionnaire.

The questionnaire was distributed via email using the official
distribution lists of the participating universities. The response
percentage has been 10%, which is in line with participation rates
in similar types of research (Li and Wang, 2020; Ozgiir, 2020).

Data collection began in mid-April (April 17, 2020), which
coincided with the month of confinement of the population due
to the state of alarm decreed by the government of Spain caused
by the COVID-19 pandemic, and ended a month later (May 16,
2020), when the first deconfinement measures occurred.

During the data collection period, all face-to-face teaching
activities at official education centers (e.g., nursery schools,
primary, secondary, high schools, vocational training centers,
and universities) were suspended and had to be carried out
online or remotely.

Measures

The technostress questionnaire (Wang and Li, 2019), based
on a multidimensional person-environment model to estimate
the phenomenon of technostress among university teachers, was
used. In the instrument, technostress was conceptualized as
the result of a maladjustment or misfit in three main areas of
people’s interaction with the environment in which they work:
from person to organization (P-O; person-organization misfit),
from person to technology (P-T; person-technology misfit), and
from people to each other (P-P; person-people technology). The
maladjustment of people to the organization and technology was
also conceptualized using a double path: on the one hand, the lack
of abilities of the subjects and, on the other, a lack of resources to
adapt to changes.
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The misfit of the person to the organization (P-O)
encompasses both the maladjustment of the abilities of the
subjects in relation to the new demands of their job conditions
(A-D; abilities-demands misfit) as well as the lack of support or
resources on the part of the institution in the face of the new
needs of teachers (N-S; needs-supplies misfit).

The misfit of the person to technology (P-T) assumes that
the technological skills of the teachers will quickly become
obsolete due to the constant change in the technological and
information systems, which forces them to work faster and with
greater technological demands (A-D; abilities-demands misfit).
Likewise, the inappropriate use of technology may result from
the use of technological tools that are not adequate to the task
or from a lack of customization of the available tools (N-S;
needs-supplies misfit).

The misfit of people with each other (P-P) is conceptualized as
the lack of support on the part of other colleagues when carrying
out academic tasks, which can increase the feeling of uselessness
of new technologies and increase technostress.

The scale proposed by the authors comprised of 22
items that the user had to rate on a five-point Likert scale
(1 = Strongly disagree, and 5 = Strongly agree). In the finalized,
multidimensional P-E misfit scale of technostress (total score
ranging from 22 to 110), the higher the score, the greater the
level of technostress. Specifically, a score of 22 indicated the
absence of technostress, scores of 23-65 corresponded to a mild
level of technostress, scores of 66-87 indicated a moderate level
of technostress, and scores >88 corresponded to a severe level
of technostress (Wang and Li, 2019). The original validation of
the instrument showed good reliability, with Cronbach’s Alpha
coeflicients ranging from 0.79 to 0.90 in the assessed dimensions.

The questionnaire offered an objective measure of
technostress based on the misfit between demands and
resources while ignoring the subjective impact of this imbalance
on the individual.

The Salanova questionnaire (Salanova, 2003) was used to
assess the subjective sensation of technostress. This questionnaire
conceives technostress as the psychosocial damage produced
by technology in three dimensions: the affective dimension
(anxiety vs. fatigue), the attitudinal dimension (skeptical attitude
toward technology), and the cognitive dimension (beliefs of
ineffectiveness in the use of technology).

The items on these scales were answered by teachers who
use ICT in their work. The questionnaire was answered using
a Likert-type frequency scale ranging from 0 (not at all/never)
to 6 (always/every day). Internal consistency tests corroborated
the reliability of the scale with a Cronbach’s Alpha score that
exceeded the cut-off point of 0.70 on all scales, with subscales
ranging from 0.83 to 0.93.

In order to obtain the scores of each scale (i.e., fatigue, anxiety,
skepticism, and ineffectiveness), the scores of the items were
added and then divided by the number of items of the scale to
achieve the result. This established the ranges reflected in the
table below (see Table 1).

To observe the effect of technostress (in its objective and
subjective dimensions) on the performance of university teachers,
a questionnaire adapted from Tarafdar et al. (2010) for the

TABLE 1 | Scores ranges of the Salanova (2003) technostress scale.

Anxiety Fatigue Skepticism Inefficacy
Very Low >5% 0.00 0.00 0.00 0.00
Low 5-25% 0.01-0.25 0.01-0.25 0.00 0.00
Medium (Low) 25-50% 0.26-1.00 0.26-1.00  0.01-1.00 0.01-0.75
Medium (High) 50-75% 1.01-2.00 1.01-2.25 1.01-2.00 0.76-1.75
High 75-95% 2.01-3.256 2.26-4.18  2.01-4.01 1.76-3.02
Very High >95% >3.25 >4.18 >4.01 >3.02

estimation of job performance was used. This questionnaire
contained six elements. Examples of these elements include:
“ICT in my university improves the quality of my work” and
“ICT in my university improves my labor productivity.” The
same questionnaire was used in the research by Wang and Li
(2019). A reported Cronbach’s Alpha of 0.91 was obtained for
this instrument.

Statistical Analyses

To obtain the psychometric properties of the questionnaire,
a reliability analysis was performed by calculating Cronbach’s
Alpha statistic.

For the comparison of the scores obtained between the
different groups, Student t-tests or Chi-square tests were
performed depending on the type of variable used. The
correlations observed between the scales and subscales of the
instruments were obtained using Pearson’s R statistics.

To estimate the predictive models of technostress in the
teaching performance of university professors, a structural
equation model (SEM) was carried out with the considered
variables. The estimation method was unweighted least squares
(ULS), and to value the adjustment of the model, the
following indices were used: goodness-of-fit index (GFI),
adjusted goodness-of-fit index (AGFI), root mean square residual
index (RMR), normed fit index (NFI), and relative fit index (RFI).
In accordance with Kline (2016), the values showed a good model
fit, as RMR < 0.08, and GFIL, AGFI, NFI, and RFI > 0.90.

All analyses were performed using IBM SPSS statistical
software (version 25) and AMOS extension for SPSS.

RESULTS
Reliability Analysis

The reliability analysis carried out on the scales and
questionnaires used showed good statistical results for both
the global scales and the subfactors or dimensions, exceeding the
cut-off point of 0.70 (see Table 2).

Prevalence Analysis

The results obtained in the Wang and Li (2019) technostress
questionnaire showed a mild level of technostress in the sample,
with significant differences depending on the type of university
in which teachers carried out their educational functions
[x2 (1) = 44.389, p < 0.001]. This indicated a greater presence
of moderate technostress in the teachers from the face-to-face
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TABLE 2 | Reliability of the scales used.

Total
Wang and Li, 2019 0.954
ADO 0.915
NSO 0.826
ADT 0.861
NST 0.856
PPF 0.841
Salanova, 2003 0.953
ANS 0.890
FAT 0.956
SKE 0.908
INEF 0.894
Tarafdar et al. (2010) 0.917

ADO, abilities-demands organization misfit; NSO, needs-supplies organization
misfit; ADT, abilities-demands technology misfit; NST, needs-supplies technology
misfit; P-P, person-people misfit; ANS, anxiety;, FAT, fatigue; SKE, skepticism;
INEF, inefficacy.

universities (26.3%), while 14.7% of the participants affirmed
having a total absence of this variable. In relation to gender,
results showed significant differences, indicating that women
suffer more technostress compared to their male colleagues
[x2 (1) = 314.389, p < 0.001] (see Table 3).

Significant differences in the levels of technostress depending
on the type of university were maintained when the average
scores of each of the dimensions or factors that make up the
questionnaire were considered.

Compared to their peers who performed teaching functions
at an online university, teachers from face-to-face universities
presented the highest scores in all the subfactors considered in the
scale: those related to the organization {ADO [#(237) = —3.708,
p <0.001; d =0.53]; NSO [£(237) = —6.694, p < 0.001; d = 0.89]},
those related to technology {ADT [t(237) = —5.836, p < 0.001;
d =0.87]; NST [#(237) = —5.435, p < 0.001; d = 0.69]}, and those
related to interactions between people {PPF [£(237) = —6.604,
p < 0.001; d = 0.91]}. According to gender, women appear to
suffer greater technostress compared to men, although these
differences were not considered significant (see Table 4).

For the remaining variables, the results show a greater
presence of general technostress related to age and years of
teaching experience. This may indicate that the older and more
experienced teachers are those who, to a greater extent, suffered
the most negative consequences of technology (see Table 5).

In Salanova’s (2003) technostress questionnaire, the results
showed that the type of university had an influence on the
subjective feeling of technostress, both on a global scale as well
as in the estimated sub-dimensions.

Differences can be found by the ranges obtained in the
following subscale: techno-anxiety [x? (5) = 14.706, p < 0.05],
techno-fatigue [x? (4) = 36.034, p < 0.001], techno-skepticism
[x> (4) = 34983, p < 0.01], and techno-effectiveness
[x? (4) = 21.202, p < 0.001]. These results indicate a greater
subjective sensation of technostress in face-to-face universities
than in online universities. If the gender of participants was
considered, significantly higher results were observed in female

TABLE 3 | Percentage of the sample at the different levels of technostress (Wang
and Li, 2019) according to the type of university and gender.

Total Online Face-to-face Men Women
Absence 4.2 14.7 0 4.5 3.9
Mild 73.2 79.4 70.8 76.6 70.1
Moderate 20.1 4.4 26.3 16.2 23.6
Severe 2.5 1.5 2.9 2.7 2.4

TABLE 4 | Average scores obtained in the Wang and Li (2019) technostress
questionnaire according to the type of university.

Total Online Face-to-face Men Women
ADO 21770 1.7978 2.3278 2.1667 2.1953
NSO 2.3699 1.7316 2.6238 2.4054 2.3458
ADT 2.3926 1.7721 2.6394 2.3266 2.4573
NST 2.1341 1.6382 2.3313 2.0968 2.1756
PPF 2.3421 1.6912 2.6009 2.3041 2.3819
TOTAL 2.2831 1.7262 2.5046 2.2599 2.3112

TABLE 5 | Pearson correlations between Wang and Li (2019) technostress
questionnaire and age and years of experience.

Age Years of ADO NSO ADT NNS PPF
experience
Age 1
Years of 0.672** 1
experience
ADO 0.285"* 0.290** 1
NSO 0.257* 0.330** 0.570* 1
ADT 0.315** 0.362** 0.826** 0.677* 1
NNE 0.298** 0.347* 0.702** 0.732** 0.7565" 1
PPF 0.330** 0.361** 0.549** 0.666** 0.619** 0.688" 1
“p < 0.01.

teachers across all dimensions included in the questionnaire:
techno-anxiety [x2 (5) = 14.706, p < 0.05], techno-fatigue x>
(5) = 36.034, p < 0.001], techno-skepticism [x? (4) = 34.983,
p < 0.001], and techno-effectiveness [x2 (4) = 21.202, p < 0.001]
(see Table 6).

Significant differences were observed in the mean scores
obtained for each of the factors considered, which, like
the established ranges, point to a greater subjective feeling
of technostress in teachers from face-to-face universities.

Results from the following subscales include: techno-anxiety
[t(236) = —2.749, p < 0.01; d = 0.62], techno-fatigue
[t(236) = —3.016, p < 0.05 d = 0.82], techno-skepticism

[1(236) = —3.984, p < 0.001; d = 0.87], and techno-inefficacy
[£(236) = —3.799, p < 0.001; d = 0.70].

Taking into account the gender of the participants, women
held higher mean scores in the Salanova questionnaire,
although these differences can only be considered significant
when we examined the global mean score in the instrument
[t(235) = —2.524, p < 0.05; d = 0.38]. This resulted in the
following score: techno-fatigue [£(235) = —2.558, p < 0.05;
d =0.63] and techno-anxiety [#(235) = —3.687, p < 0.01;d = 0.74]
(see Table 7).
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TABLE 6 | Technostress (Salanova, 2003) levels according to the type of
university and gender.

Total Online Face-to-face Men Women

Techno-anxiety
Very low 19.7 31.3 15.2 24.5 15.7
Low 8.4 10.4 7.6 8.2 7.9
Medium low 21 22.4 20.5 28.2 15
Medium high 18.9 16.4 19.9 15.5 22
High 16.4 4.5 21.1 17.3 15.7
Very high 15.5 14.9 15.8 6.4 23.6
Techno-fatigue
Very low 20.2 31.3 15.8 22.7 18.1
Low 2.9 1.5 3.5 3.6 2.4
Medium low 15.1 13.4 15.8 17.3 12.6
Medium high 19.3 23.9 17.5 20 18.9
High 21.8 19.4 22.8 20.9 22.8
Very high 20.6 10.4 24.6 15.5 25.2
Techno-skepticism
Muy bajo 29.8 46.3 23.4 30 29.9
Very low 0.0 0.0 0 0
Low 18.5 20.9 17.5 16.4 19.7
Medium low 18.1 14.9 19.3 20 16.5
Medium high 26.1 14.9 30.4 28.2 24.4
High 7.6 3.0 9.4 55 9.4
Techno-inefficacy
Very low 25.2 41.8 18.7 28.2 22.8
Low
Medium low 23.5 29.9 211 24.5 22
Medium high 21.4 17.9 22.8 20 22.8
High 21.4 4.5 28.1 20.9 22
Very high 8.4 9.4 60.4 10.2
TABLE 7 | Average scores obtained in the Salanova (2003) technostress
questionnaire according to the type of university and gender.

Total Online Face-to-face Men Women
Techno-anxiety 1.60 1.1604 1.7807 1.2136 1.9567
Techno-fatigue 2.24 1.6530 2.4751 1.9091 2.5433
Techno-skepticism 1.58 0.9565 1.8275 1.5159 1.6444
Techno-inefficacy 1.22 2.8756 2.7000 1.1055 1.3260
Total 1.88 1.4730 2.0399 1.6822 2.0595

As with the objective technostress questionnaire, the
subjective sensation estimated in the Salanova questionnaire
shows the older and with more years of experience teachers
as those with the greatest symptoms of techno-anxiety,
techno-fatigue, techno-skepticism, and techno-inefficacy (see
Table 8).

Regarding job performance, statistically significant differences
were observed, as in the previous questionnaires, depending
on the type of university considered. This indicates that online
university teachers were more likely to view technology as a
tool to help them in their performance [3.8578 vs. 3.1715;
1(237) = 4.615, p < 0.001; d = 0.68], compared to the face-to-face
university teachers.

Similarly, older teachers (r = —0.163; p < 0.05) and those
with more years of experience (r = —0.172; p < 0.05) felt
that technology did not help them in their teaching role; thus,
there were no differences in job performance when taking
gender into account.

Correlation Analysis
The joint influence of both technostress measures
(objective/subjective) was corroborated with the results
obtained in the correlations between both instruments. In
result, a joint influence of the objective and subjective measures
of technostress was observed.

Wang and Li’s (2019) objective technostress questionnaire and
Salanova’s (2003) subjective measure of technostress presented a
statistically significant positive correlation (r = 0.703; p < 0.001)
for the study sample. Taking into account the subfactors that
comprise both scales, the misfit of teachers abilities to the
technological demands of the universities (ADT) provoked
greater subjective sensations of technostress and, in particular,
techno-fatigue (r = 0.625; p < 0.001), techno-anxiety (r = 0.620;
p < 0.001), and techno-inefficacy (r = 0.668; p < 0.001) (see
Table 9).

Proposed Technostress Models
The above significant correlations indicate a differential pattern
in the type of technostress as well as how technostress, depending
on the university, gender, age, and teaching experience, affects job
performance during the period of confinement.

To examine in detail the relative weight of each of the
variables considered, a SEM was used, where gender, age, years
of experience, professional category, and the objective/subjective
measures of technostress were considered as predictor variables
of job performance.

The results show that the objective (B = —34) and subjective
(B = —16) measures of technostress, as well as the teaching format
of the university (online or face-to-face) (B = —16), served as
explanatory variables of job performance. Given the provisional
results obtained, two predictive models of job performance had
been replicated, differentiating by the type of teaching methods
(online or face-to-face).

Both models obtained goodness-of-fit indices which were
considered good and supported the theoretical models used for
this study (see Table 10).

For face-to-face university teachers, 22% of the explained
variance in work performance could be explained through the
technostress measures considered, with the same contribution for
the objective variables (8 = —23), rather than subjective (f = —26)
variables of technostress (see Figure 1).

For online teachers, almost the same amount of variability
in work performance was obtained as for teachers in the face-
to-face modality (21%); in this case, the predictive weight
focused exclusively on the objective measures of technostress was
examined using the Wang and Li (2019) questionnaire (f = —48)
(see Figure 2).

The very diverse context in which teaching functions
are carried out by professors from both face-to-face and
online universities makes it necessary to corroborate
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TABLE 8 | Pearson correlations between Salanova (2003) technostress questionnaire and age and years of experience.

Age Years of experience Total Techno-fatigue Techno-anxiety Techno-inefficacy Techno-skepticism

Age 1
Years of experience 0.672* 1
Total 0.138* 0.204** 1
Techno-fatigue 0.113 0.150* 0.857* 1
Techno-anxiety 0.146* 0.181* 0.895" 0.744* 1
Techno-inefficacy 0.268** 0.259** 0.806** 0.572** 0.760** 1
Techno-skepticism 0.254** 0.298** 0.757* 0.568** 0.603** 0.646** 1
*p < 0.05; *"p < 0.01.
TABLE 9 | Pearson correlations between the technostress scales and subscales of the instruments used.

Salanova, 2003  Wang and Li, 2019 SKE FAT ANS INEF ADO NSO ADT NST PPF
Salanova, 2003 1
Wang and Li, 2019 0.703** 1
ESC 0.757* 0.638** 1
FAT 0.857** 0.604** 0.568**
ANS 0.895** 0.629* 0.603** 0.744** 1
INEF 0.806** 0.682** 0.646** 0.572** 0.760** 1
ADO 0.610** 0.848** 0.544** 0.550** 0.571** 0.643** 1
NSO 0.518* 0.844* 0.464** 0.438* 0.453*  0.469* 0.570™ 1
ADT 0.695** 0.904** 0.585** 0.625** 0.620**  0.668** 0.826** 0.677** 1
NST 0.666** 0.895** 0.644** 0.548** 0.579** 0.639** 0.702** 0.732** 0.755** 1
PPF 0.537** 0.817* 0.514* 0.437* 0.484*  0.517* 0.549** 0.666™  0.619* 0.688™ 1
*p < 0.01.

whether the significant correlations remain between the
subfactors, or if, on the contrary, there are variations
that allow technostress to be characterized differently
in both contexts.

For the general scales, the significant correlations between
the objective technostress scale (Wang and Li, 2019) and the
subjective technostress scale (Salanova, 2003) were maintained,
yet, a greater intensity was shown for online university teachers
(r = 0.727; p < 0.001) compared to face-to-face university
teachers (r = 0.674; p < 0.001).

By analyzing the subscales of both instruments, there appeared
to be differences in the sensation of technostress. In fact, teachers
from the online universities showed a greater sense of techno-
inefficacy when the demands of the organization exceeded the
skills of its workers (ADO; r = 0.668; p < 0.001), when the
university did not provide the necessary resources for teachers
to carry out their functions (NSO; r = 0.653; p < 0.001),
and when teachers did not have the necessary skills for the

TABLE 10 | Goodness of fit indices of the proposed models.

Online Face-to-face
RMR 0.068 0.074
AGFI 0.989 0.988
GFI 0.993 0.993
NFI 0.990 0.989
RFI 0.986 0.985

established technological demands (ADT; r = 0.728; p < 0.001)
(see Table 11).

In the case of face-to-face university teachers, more varied
symptoms of technostress were observed depending on
technological skills, organizational skills, and resources. In this
aspect, teachers had a greater sense of techno-inefficacy when the
demands of the institution exceeded the skills of their workers
(ADO; r=0.607; p < 0.001), when the university did not have the
necessary technological resources (NST; r = 0.616; p < 0.001), or
when teachers did not have the necessary skills for the established
technological demands (ADT; r = 0.618; p < 0.001). The lack of
technological ability of face-to-face teachers produced a feeling of
techno-anxiety (r = 0.612; p < 0.001), techno-fatigue (r = 0.638;
p < 0.001) and techno-inefficacy. This technological inability
led to greater discomfort or subjective sensation of technostress
among face-to-face teachers.

Lastly, it should be noted that when the university did not
have the necessary technological resources to exercise teaching
functions, higher scores for techno-skepticism (r = 0.636;
p < 0.001) were observed among face-to-face teachers (see
Table 11).

DISCUSSION

This research represents an advancement in the study of
technostress for university teaching staff. A multidimensional
analysis of the phenomenon was carried out in which personal
variables (i.e., variables associated with objective and subjective

Frontiers in Psychology | www.frontiersin.org

February 2021 | Volume 12 | Article 617650


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Penado Abilleira et al.

Technostress in Spanish University Teachers

71 39 85 .79

51 .60 .74 .63

[ ADO |[ NsoO || ADT || NsT |[ pPF || Esc ||

FAT || aNs || INEF |

JP

FIGURE 1 | Predictive model of the performance of face-to-face university teachers based on technostress.
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FIGURE 2 | Predictive model of the performance of online university teachers based on technostress.

technostress) and job performance were analyzed. In addition,
it verified that the person-environment fit theory (P-E fit
theory) developed by Wang and Li (2019) is maintained in the
Spanish population.

This is the first study of technostress in university teaching
staff to be carried out at a time of home confinement, when,
for the first time, university education was forced to develop
completely online, regardless of direct teacher-student contact.

The improvisation to which both teachers and students
had to resort, subjected both groups to a level of stress

that is not recommended for an adequate level of academic
performance, as evidenced in this study and recent research
on this topic (Li and Wang, 2020; Ozgiir, 2020; Penado
Abilleira et al,, 2020; Schildkamp et al., 2020; Wang et al,
2020). Hence, this study is interested in understanding
which factors affect this situation the most. It has become
clear how Spanish university teachers presented different
levels of technostress when carrying out their teaching tasks
during the period of confinement caused by the COVID-19
pandemic in Spain.
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TABLE 11 | Pearson correlations between the technostress scales and subscales of the instruments used depending on the university: online (below)

face-to-face (above).

Salanova, 2003  Wang and Li, 2019 SKE FAT ANS INEF ADO NSO ADT NST PF

Salanova, 2003 1 0.674** 0.729=  0.857* 0.893*  0.772*  0.587 0.431™ 0.678" 0.647™  0.469"
Wang and Li, 2019 0.727* 1 0.605*  0.593**  0.603**  0.635* 0.842* 0.793*" 0.883* 0.886™ 0.779"
ESC 0.792* 0.607** 1 0.515=  0.563*  0.603*  0.520”  0.369™  0.549*  0.636™  0.462"
FAT 0.839" 0.563** 0.658™ 0.743*  0.534*  0.567* 0.379” 0.638” 0.523"  0.372"
ANS 0.888"* 0.666"* 0.666™  0.713** 1 0.723*  0.539*  0.370* 0.612* 0.568"  0.425"
INEF 0.863 0.731* 0.691~  0.613™  0.834* 1 0.607  0.349* 0.616™ 0.618"  0.462"
ADO 0.597** 0.860"* 0.504™  0.446™  0.595"  0.668™ 1 0.497*  0.799*  0.699”  0.511*
NSO 0.633** 0.885"* 0.5668"  0.481*  0.595™  0.653"  0.657* 1 0.603*  0.672"*  0.567**
ADT 0.674* 0.911* 0.544*  0.500~  0.588™  0.728®  0.881"  0.699" 1 0.717  0.549™
NST 0.641* 0.869"* 0.537*  0.522"  0.589~  0.587  0.627* 0.768  0.745" 1 0.641**
PPF 0.602** 0.798™* 0.487*  0.491*  0.559"  0.514* 0.510" 0.7256" 0.5685"  0.648" 1

“p < 0.01.

It was shown that older teachers and those with more years
of experience (consequently holding the highest professional job
categories), are those who have suffered negative consequences
of technology to a greater extent during the confinement period.
Contrary to what has been pointed out in other studies (Li
and Wang, 2020), there appears to be an influence of gender
on the level of technostress observed in university teachers,
with women suffering more negative effects of technology
compared to men. The influence of gender on technostress
is consistent with other studies on student populations
(Wang et al., 2020).

The weights of the objective variables or subjective feeling of
technostress differed considerably between teachers based on the
type of university (i.e., online or face-to-face). Nonetheless, the
impact on job performance due to technostress was the same,
with percentages of variability found to be close to identical.

Professors at online teaching universities pointed out objective
aspects or difficulties in the technological resources provided by
the organization in which they worked as the main difficulty
in their work performance during the period of confinement
caused by the COVID-19 pandemic. In this sense, the variables
described in the Wang and Li (2019) questionnaire fully explain
the performance problems of online teachers, with a total
absence in the weight of variables or subjective feelings associated
with technology.

In contrast, teachers from face-to-face universities had
to make the greatest adaptations during confinement by
incorporating technological platforms and resources that were
formerly used less in their previous teaching environment.

The findings of this study show that the response of Spanish
universities to the COVID-19 pandemic generated a lack of
confidence in technology for online university teachers as well
as a need to improve job performance. This decrease in job
performance could be explained by objective aspects such as
a lack of resources or instructions from their organization in
order to carry out the new functions that they were expected
to fulfill during the period of confinement. In the case of the
face-to-face university teachers, a combined effect of objective
aspects (e.g., lack of skills to comply with the instructions given

by their university during the shift to online teaching or an
absence of instructions), together with subjective feelings of
techno-inefficacy, was observed.

The results obtained contrast with what has been established
thus far by other authors which indicate that the employees
of organizations with an environment characterized by high
centralization and high innovation are the more likely to report
a feeling of technostress (technostrain) in comparison with
employees of less centralized and more innovative organizations
(Wang et al., 2008). Based on these conclusions, it would be
possible to expect that online teachers experience the effect of
more subjective components of technostress, yet, the results
obtained demonstrate the opposite.

It is necessary to incorporate measures that reduce stress
associated with the use of technology in higher education. More
specifically, these measures should be aimed at avoiding the
consequences of technostress at an organizational level, such
as absenteeism and reduced performance of technology users,
especially due to the nonuse or misuse of technology in the
workplace (Tu et al., 2005).

Educational authorities should aim to avoid an increase in
workload due to the pressure to work faster or to work within
more stringent schedules (Tarafdar et al., 2015). Additionally,
educational authorities should aim to facilitate the education
and training for face-to-face teachers in the use of various
technologies (Graves and Karabayeva, 2020).

Due to the subjective feeling of technostress that teachers
from face-to-face universities claim to suffer in comparison
with their peers at online universities, various measures must
be incorporated into face-to-face universities. Examples include
actions that favor literacy facilitation, integration of technological
and pedagogical knowledge until reaching the “knowledge of
technological pedagogical content” (TPACK), and continuous
teacher professional development (TPD) (Rienties et al., 2013;
Ozgiir, 2020; Schildkamp et al, 2020). Technical support
provision and involvement facilitation must also be added
as strategies as these strategies have already been shown to
inhibit technostress in university teachers in other populations
(Li and Wang, 2020).
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In the case of online teachers with experience in using
technology, an intervention should be focused on informing or
guiding them toward choosing the correct technology to carry out
the entrusted task (Wang and Haggerty, 2011).

In both online and face-to-face institutions, training,
rehearsal, a series of courses with special reference to
less-skilled employees, teamwork, and sharing knowledge
should always be available to employees to improve job
performance and reduce the negative effect of techno-complexity
(Al-Ansari and Alshare, 2019).

Finally, possible limitations of the obtained results should be
pointed out. The most important limitation is related to the
study sample, such that it would be convenient to expand the
sample size in subsequent studies, as well as the length of data
collection. The exceptionality of the situation experienced during
confinement may have raised technostress. Therefore, it will be
necessary to contrast these results with data obtained when the
state of exceptionality generated by the COVID-19 pandemic
disappears, and thus confirm the stability thereof.

It will also be necessary to triangulate the information
through other analysis methodologies that provide a qualitative
view of the phenomenon, using techniques such as interviews,
observation, and discussion groups in order to allow a deeper
understanding of the phenomenon. Likewise, it will be necessary
to investigate more about the technostress associated with the
different types of higher education that derive from the use
of ICT (e.g., online teaching, blended learning, face-to-face
teaching, e-learning, b-learning, teachings to distance, etc.), to
further refine the stress-generating factors that can affect job
performance for each type.
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Academic Stress and Emotional
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COVID-19 Pandemic

Alison Clabaugh*, Juan F. Duque and Logan J. Fields
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COVID-19 has resulted in extraordinary disruptions to the higher education landscape.
Here, we provide a brief report on 295 students’ academic perceptions and emotional
well-being in late May 2020. Students reported the high levels of uncertainty regarding
their academic futures as well as significant levels of stress and difficulty coping with
COVID-19 disruptions. These outcomes were related to the higher levels of neuroticism
and an external locus of control. Female students reported worse emotional well-being
compared to males, and the students of color reported the significantly higher levels of
stress and uncertainty regarding their academic futures compared to White students.
These results suggest that some students may be at particular risk for academic stress
and poor emotional well-being due to the pandemic and highlight the urgent need for
intervention and prevention strategies.

Keywords: college students, COVID-19, emotional well-being, higher education, pandemic, stress

INTRODUCTION

In response to the COVID-19 pandemic, over 1,000 colleges and universities in the United States
closed their doors in March 2020. Millions of students were forced to finish the semester via
remote learning, resulting in extraordinary disruptions to higher education in the United States
(Goldstein, 2020). Although COVID-19 poses a low risk to the health and mortality of college-
aged students (Centers for Disease Control and Prevention, 2020), the pandemic has likely
resulted in stark uncertainty and distress in this population.

One particular area of concern for students in higher education is academic stress relating
to their ability to succeed in this new environment. While enrollment in online courses has
increased over the past several years, the majority of students remain unfamiliar with remote
learning. A recent report indicates that prior to COVID-19, only 35% of United States college
students had taken one or more courses online (D’Amato, 2020). This concerning given that
one of the best predictors of academic success in an online format is prior online course
experience (Hachey et al, 2012). This lack of experience may be compounded by challenging
home conditions, including loss of access to academic resources (e.g., computers and internet
connectivity) and distractions in the home learning environment. Indeed, the initial research
shows that at-home distractions (including disruptions from other family members and additional
responsibilities) are a significant challenge for college students learning from home during
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COVID-19 (Son et al, 2020). Taken together, these factors
are likely to lead to significant academic stress and uncertainty.

Aside from dealing with stressors related to a potentially
unfamiliar online learning environment, students are also coping
with the emotional impact of COVID-19. Much of the initial
research on the mental health consequences of COVID-19
comes from areas hardest hit at the beginning of the pandemic
including countries in Asia and Europe. This research shows
that COVID-19 and its associated disruptions have resulted
in significant increases in stress, anxiety, depression, and
suicidality in college students (Husky et al, 2020; Li et al,
2020; Luo et al, 2020; Patsali et al., 2020). More recent
investigations in the United States indicate that college students
show a similar pattern in mental health and well-being to
those from other regions of the world coping with COVID-19
(e.g., Luo et al, 2020; Son et al, 2020). Unfortunately, studies
from the United States addressing these phenomena thus far
have focused on students from single institutions and have
under-explored gender and ethnic differences in COVID-19
related mental health issues. These are crucial to investigate,
particularly because men and ethnic minorities are more likely
to experience negative health outcomes after exposure to
COVID-19 (Griffith, 2020), while women and ethnic minorities
are more likely to suffer negative occupational and mental
health consequences due to the pandemic (Adams-Prass| et al.,
2020; Alonzi et al., 2020; NAACP, 2020). These differences are
crucial to investigate, particularly, because the initial research
suggests that women and ethnic minorities are more likely to
suffer adverse changes in their emotional well-being due to
the pandemic (Adams-Prassl et al., 2020; Alonzi et al.,, 2020;
Rothman et al., 2020; Smith et al., 2020; Thibaut and van
Wijngaarden-Cremers, 2020). For example, using a large, the
geographically representative sample of United States adults,
Adams-Prassl et al. (2020) documented a significant decrease
in mental health as a result of initial COVID-19 stay-at-home
orders. Of note, this decrease was entirely driven by worsening
mental health in females. Similarly, research on ethnic minority
populations suggests that the pandemic is likely to exacerbate
pre-existing mental health disparities due to significant rates
of COVID-19 infection in these communities as well as
quarantine-related impediments to mental health care (Rothman
et al,, 2020; Smith et al., 2020). Thus, many students (women
and minority populations in particular) are likely facing challenges
to their well-being during the pandemic.

Emotional well-being during the times of turmoil depends
on factors at both the individual and societal level. Thus far,
research on emotional well-being during COVID-19 has focused
on societal-level factors including response to situational stressors
(e.g., infection fears, constraints on physical movement, limited
social contact, and sudden lifestyle changes). What remains
under-explored is how the effects of these stressors may vary
based on individual differences such as personality traits.
Neuroticism, for example, has profound implications for mental
and physical health (e.g., Lahey, 2009; Widiger and Oltmanns,
2017). Research shows that individuals who are high in
neuroticism are at increased risk for negative physical health
outcomes and the various forms of psychopathology including

anxiety and mood disorders (see Tackett and Lahey, 2017 for
a review). For example, a recent investigation in Germany
found that individuals with higher neuroticism attended to
and worried about the ongoing COVID-19 pandemic more
than those lower on neuroticism (Kroencke et al., 2020).
Additionally, locus of control (LoC) has been shown to predict
the ability to cope with stressful life experiences (Zeidner,
1993; Lefcourt, 2013). During the SARS pandemic of 2003,
having a more external LoC was associated with the development
of PTSD following a SARS infection (Mak et al., 2010). Thus,
it is likely that these individual differences also influence
students’ well-being during the COVID-19 pandemic.

The goals of the current study were 2-fold. First, in an effort
to capture the impacts of COVID-19 on the higher-education
landscape, we explored academic perceptions, emotional well-
being, and individual differences among United States college
students during the beginning stages of the pandemic in April
and May 2020. As part of this exploration, we also assessed
students’ COVID-19 perceptions and behaviors and examined
relationships between all variables of interest. Second, given that
female and ethnic minority students are disproportionately likely
to suffer negative occupational and mental health consequences
related to the pandemic, we investigated gender and ethnic
differences. In light of the recency of the pandemic, this study
was exploratory and descriptive in nature. Such studies are a
necessary first step toward understanding pandemic-related well-
being and can inform later investigations that are more targeted
and theory-driven.

MATERIALS AND METHODS

Procedure

A Qualtrics survey was distributed to students at the Arcadia
University (Glenside, PA) via an online psychology major’s
community as well as through various department chairs.
Outside of Arcadia, the link was distributed to psychology
department chairs at institutions near Philadelphia, PA, including
in OH, NJ, NY, DE, and Washington D.C. and was posted to
an online teaching Listserv, so that members could distribute
the survey link to their students at their own discretion.
Participation was voluntary and not compensated.

The survey took ~10 min to complete. Multiple measures
were administered; some of which were for another study and
are not further reported here. Measures for this study were
administered in the following order: demographics, questions
assessing COVID-19 perceptions and behaviors, academic
perceptions, locus of control, perceptions of stress within the
past month, and neuroticism. The IRB at Arcadia University
approved all procedures.

Participants

Three-hundred and 45 individuals started the survey. Two were
removed for not meeting the inclusion criteria (full- or part-time
undergraduate at least 18 years of age). Fifty participants were
removed for incomplete data leaving a final sample of 295
participants (see Table 1). Eighty-five percent of respondents were
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from colleges in the Northeast United States Notably, no student
indicated that they had tested positive for COVID-19 (four did
not answer), and 97% reported that no one in their immediate
family had tested positive (four reported yes, and five did not answer).
Of note, these data were collected from mid-April to May
8, when the survey was made inactive. During this time much
of the United States was undergoing extensive stay at home
orders, in varying forms, generally allowing only essential
businesses to remain open (Moreland, 2020). Additionally, at
the time of data collection, wearing masks in public was not
uniformly recommended and was therefore not assessed.

Measures

Academic Perceptions

Participants responded to three questions assessing academic concerns
related to COVID-19: “To what extent do you think your academic
future is at risk due to COVID-192” “What is the likelihood that
you would reduce (or withdraw) from your courses in the Fall
of 2020 if classes were still completely or predominantly online
due to COVID-19?” and “To what extent is distraction an issue
in your current environment?” Additionally, participants rated their
level of agreement with the statement, “Transitioning to a completely
online education is the correct response for schools and universities
to take in response to COVID-19”

Emotional Well-Being

Participants responded to a four-item Perceived Stress Scale
(Cohen et al., 1983) to assess the degree to which individuals
perceive events in their lives within the past month as stressful
on a 1-5 scale, ranging from “never” to “very often” (a = 0.78).
Participants also responded to a single item, “Compared to
those around you (e.g., family, friends, and co-workers), how
well do you feel you are coping with disruptions in your life
caused by COVID-19,” on a 1-5 scale, ranging from “not well
at all” to “extremely well”

TABLE 1 | Student self-reported demographics.

Demographics

Factor Sample size (n)/% of total
Gender
Female 237/80.3
Male 51/17.3
Other 7/2.4
Ethnicity
White 212/71.9
Hispanic/LatinX 30/10.2
Black 26/8.8
Other 14/4.7
Asian 12/4.1
Age
18-20 168/56.9
21-23 102/34.7
24-26 10/3.5
27+ 9/2.8

Personality

Participants responded to a nine-item brief LoC scale
(Sapp and Harrod, 1993) to assess the extent to which individuals
perceive control over their own lives and the events around
them on a 1-5 scale, ranging from “strongly disagree” to
“strongly agree” Higher scores indicate a more internal LoC
(a=79). Participants also responded to an five-item Neuroticism
subscale of the Big Five Inventory (John and Srivastava, 1999)
to assess the extent to which a person is prone to worry and
emotional instability on a 1-5 scale, ranging from “strongly
disagree” to “strongly agree” (a = 0.84).

COVID-19 Perceptions and Behaviors

Participants responded to three questions assessing COVID-19
perceptions and behaviors, adapted from Wise et al. (2020):
“How serious do you believe COVID-19 is?,” “How do you think
you will be affected if you personally catch the virus?,” and
“How often are you completing risk management behaviors?”

RESULTS

Descriptives

Academic Perceptions and Emotional Well-Being
One-third of students (33%) felt their academic future was
“very” or “extremely” at risk due to COVID-19 (Figure 1A),
and 32% reported being “somewhat” or “extremely” likely to
reduce or withdraw from classes in the Fall of 2020 if classes
are completely or predominantly online (Figure 1B). Sixty
percent reported that distraction was “very much” or “extremely”
an issue in their current environment (Figure 1C). Nonetheless,
81% of students “agreed” or “strongly agreed” that transitioning
to an online education in the spring of 2020 was the correct
response to take (Figure 1D).

Regarding emotional well-being, 30% of students reported
that they were coping “slightly well” or “not well at all” with
COVID-19 disruptions (Figure 1E) and reported stress levels
were significantly above the scale mid-point of 2.5 (M = 3.39,
SD = 0.77, #(286) = 19.46, p < 0.01, d = 1.16; Figure 1F).

COVID-19 Perceptions and Behaviors

Regarding COVID-19, 86% of students characterized the virus
as “very” or “extremely serious” (Figure 2A), and 62% reported
they would be “very” or “extremely” affected if they were to
catch the virus (Figure 2B). Nearly all students (95%) reported
engaging in risk management behaviors either “most of the
time” or “almost constantly” (Figure 2C).

Aim1: Correlational Analyses

We first sought to assess the relationship between personality
variables (neuroticism; M = 3.35, SD = 0.77; LoC; M = 3.46,
SD = 0.64), academic perceptions, and emotional well-being
(see Table 2). Both neuroticism and LoC showed similar
relationships with academic concerns. Specifically, the higher
levels of neuroticism and a more external LoC were associated
with perceptions of academic future being at greater risk,
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FIGURE 1 | Percent response frequencies for COVID-19 academic perceptions (A-E) and boxplot for Perceived Stress Scale (F). Means and standard deviations
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higher likelihood of reducing or withdrawing from online
courses in the fall, and the higher reported levels of distraction
in the home learning environment. Agreement that the
transition to online education was the “correct” response
to the pandemic was not related to any personality variables

but was significantly related to lower risk perception for
academic future, lower likelihood of reducing or withdrawing
from online classes in the fall, lower levels of distraction
in the home learning environment, and better coping with
COVID-19 disruptions. Thus, students coping well with
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FIGURE 2 | Percent response frequencies for questions related to COVID-19. Means and standard deviations are listed at the top of each graph.

B Howdo you think you will be affected if you
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academic concerns and COVID-19 tended to agree that
transitioning online was the correct choice.

Regarding emotional well-being, the higher levels of
neuroticism and a more external LoC were associated with
the higher levels of stress and worse coping. Academic concerns
(variables 1-3) were also significantly related to poor emotional
well-being (variables 5 and 6). For example, students reporting
the higher levels of concern about their academic future reported
higher stress and worse coping.

Lastly, investigated whether students COVID-19
perceptions and behaviors were related to their academic
perceptions or emotional well-being. Though the perceptions
of COVID-19 severity correlated with the degree to which
students believed that they would be affected if they were to
catch the virus, as well as their frequency of risk management
behaviors, none of these COVID-19 questions were related to
academic perceptions or emotional well-being (Table 2).

we

Aim2: Gender and Ethnic Differences
Our second aim was to investigate gender and ethnic differences
in COVID-19 related academic perceptions and emotional

well-being (see Table 3). Females reported the significantly
higher levels of distraction in their home learning environment
compared to males; however, there were no other significant
gender differences in academic perceptions. With regard to
personality and emotional well-being, females had the higher
levels of neuroticism, more perceived stress, and worse coping
compared to males. Females also reported the higher levels
of perceived COVID-19 severity as well as greater frequency
of engaging in risk management behaviors.

Compared to White students, students of color (SoC: Black,
Hispanic/Latinx, Asian, and Other) reported the perceptions
of greater risk for their academic future and higher likelihood
of reducing or withdrawing from online classes in the fall
(although this difference was only marginally significant).
Similarly, SoC reported that they would be more severely
affected if they were to contract COVID-19 than White students.
Somewhat unexpectedly, White students reported significantly
more frequent engagement in risk management behaviors (e.g.,
washing hands) than SoC. There were no significant ethnic
differences on stress, coping with COVID-19 disruptions, or
either of the personality variables.
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TABLE 2 | Bivariate correlations between academic perceptions, emotional well-being, personality measures, and COVID-19 perceptions and behaviors.

Abbreviated Variables 1 2 3 4 5 6 7 8 9 10
1. Academic: Belief future at risk? -
2. Academic: Likelihood reduce or withdraw® 0.3™ -
3. Academic: Extent distraction an issue® 0.28™ 0.25" -
4. Academic: Agree online transition correct choice®  —-0.26™ -0.24™ -0.23" -
5. Emotional well-being: Stresst 0.51" 0.28" 0.37" -0.12 -
6. Emotional well-being: Coping -0.31" -0.19 -0.36™" 0.28™ -0.56" -
7. Personality: Locus of Control -0.29™ -0.16 -0.22" 0.15 -0.42" 0.33" -
8. Personality: Neuroticism 0.23™ 0.19 0.25™ 0.5" -0.41™ -0.27"
9. Perception: How serious is COVID-194 0.14 0.12
10. Perception: Degree affected if catch® 0.16 0.13 0.11 -0.14 0.11 0.27"
11. Behavior: Freg. of Risk management® 0.14 0.11 0.15 0.23"
N = 280-295. Variables A—F and A-C are shown in Figures 1, 2, respectively. Correlations within —0.1 and 0.1 are not shown. “*Reflects significant correlations below the
Bonferonni-corrected alpha (p = 0.05/66 = 0.0009).
TABLE 3 | Exploratory gender and ethnic differences.
Male Female
Measure M (SD) M (SD) t-value P Cohen’s d
Academic: Extent distraction an issue 3.39 (1.18) 3.83 (1.07) -2.57 0.01 0.39
Emotional well-being: Stress 3.03 (0.82) 3.45 (0.74) -3.55 <0.01 0.54
Emotional well-being: Coping 3.31 (1.14) 2.90 (0.95) 2.421 0.02 0.39
Personality: Neuroticism 2.86 (0.76) 3.44 (0.73) -5.02 <0.01 0.78
Perception: How serious is COVID-19 4.02 (0.93) 4.35 (0.72) -2.78 0.01 0.40
Behavior: Freq. of risk management 4.31 (0.65) 4.54 (0.64) -2.33 0.02 0.36
White SoC
Academic: Belief future at risk 2.95(1.15) 3.31(1.08) -2.49 0.01 0.32
Academic: Likelihood reduce or withdraw 2.90 (1.71) 3.23 (1.46) -1.65" 0.10 0.21
Behavior: Freq. of risk management 4.56 (0.55) 4.36 (0.82) 2.00" 0.05 0.29
Perception: Degree affected if catch 3.67 (1.07) 4.05 (1.04) —2.77 <0.01 0.36

Only significant differences are shown. “Welch’s t-test used due to the homogeneity of variance assumption being violated (Levene’s test).

DISCUSSION

In an effort to contribute to documenting the effects of the
COVID-19 crisis on the higher-education landscape, this study
provides a snapshot of college student academic perceptions and
emotional well-being at the end of May 2020. Roughly one-third
of students perceived their academic future to be at high risk
due to COVID-19. Similarly, about 30% of students indicated
that they were likely to reduce or withdraw from classes in the
Fall of 2020, should these classes be conducted online. Importantly,
this study assessed students’ perceptions, not actual academic
decisions (e.g., the decision to enroll in classes). However, the
initial reports, as of January 2021, indicate that undergraduate
enrollment across all the types of higher education institutions
is down about 4% from the previous year; a decline that
is twice the rate from the previous Fall 2019 enrollment
(National Student Clearinghouse Research Center, 2020).
Consistent with previous research on emotional well-being
in college students during COVID-19 (e.g., Ma et al., 2020;
Son et al,, 2020), a significant proportion (about one-third)
of students reported difficulty coping with COVID-19 related
disruptions and the elevated levels of stress. Given research
showing that college students are at particularly high risk
for adverse mental health outcomes (Son et al., 2020),

this study demonstrates that these concerns likely persist and,
in fact, may be exacerbated by the pandemic. Interestingly,
students’ emotional well-being was significantly related to
academic perceptions but was unrelated to perceptions of
COVID-19. Likewise, perceptions of COVID-19 were related
to each other (e.g., perceptions of disease severity correlated
with frequency of engaging in risk management behaviors)
but were unrelated to academic perceptions. Thus, students
are experiencing the high levels of stress, difficulty coping
with COVID-19 disruptions, and have academic concerns
specific to COVID-19, yet these variables were unrelated to
their perceptions of COVID-19 itself.

These results above suggest that emotional well-being
may have a stronger relationship with variables that have
a more “immediate” impact on students’ lives, rather than
their overall perceptions of the disease itself. For example,
academic performance or changes in the home environment
(e.g., those imposed by social distancing/lockdown measures)
may impact students’ well-being or academic beliefs more
than perceptions of the virus. Indeed, students coping well
with COVID-19 disruptions (a measure assessing the
immediate impact of COVID-19) were more likely to agree
that the transition to an online teaching format was the
correct choice.
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Of note, none of the participants in this sample reported testing
positive for COVID-19, and the vast majority (97%) reported
that no immediate family member tested positive. Therefore, the
relationship between disease perception and emotional well-being
should be tested in a sample that has more direct experience
with the virus (e.g., changes in stress and coping before and after
a positive diagnosis of COVID-19). Likewise, this survey investigated
coping with COVID-19 disruptions via a single-item in order to
understand how students’ perceptions of those disruptions impact
their emotional well-being. It is important to acknowledge that
students utilize different mechanisms for dealing with stress (coping
strategies). For example, college women tend to use more emotion-
focused coping strategies compared to college men (Brougham
et al.,, 2009). Further, students’ lifestyle habits and coping strategies
can effectively mitigate stress, but not all strategies are equally
effective and different races/genders utilize different strategies
(Welle and Graf, 2011). Thus, future investigations would benefit
from a deeper investigation of which coping strategies may
be particularly effective for students during the COVID-19 pandemic.

In line with previous research (Gunthert et al, 1999;
Mak et al., 2010; Roddenberry and Renk, 2010; Widiger and
Oltmanns, 2017; Kroencke et al., 2020), higher neuroticism and
a more external locus of control were related to greater academic
concerns and worse emotional well-being. This suggests that
some students may be particularly at risk for poor emotional
well-being during the pandemic. Exploratory analyses revealed
that females in our sample reported higher stress levels and
coping with COVID-19 disruptions than males.
This gender difference in emotional well-being could be partly
explained by the higher levels of neuroticism seen in our female
sample as is typical of research on gender differences in personality
(e.g., McCrae and Terracciano, 2005). It is also possible that
female students face unique stressors during the pandemic that
contribute to poor emotional health. For example, female students
may be more likely to take on additional domestic or caregiving
responsibilities during quarantine compared to male students.
This seems a likely possibility, as previous research shows that
females are disproportionately likely to serve as caregivers for
ill family members compared to males (Bott et al, 2017).
Balancing caregiving responsibilities with academic work may
place female students at particular risk for negative mental health
outcomes during COVID-19. Future research should investigate
the role of both neuroticism and additional responsibilities faced
by female students on their mental health.

Alarmingly, the students of color reported the perceptions
of greater risk for their academic future and the higher likelihood
of reducing or withdrawing from online classes in the Fall of
2020. In fact, according to recent surveys by the National
Student Clearing House, Fall 2020 enrollment for minority
students is down 6-10% from the previous year’s numbers
(National Student Clearinghouse Research Center, 2020). This
is in line with data showing that ethnic minority students are
disproportionately likely to suffer negative educational
consequences due to the pandemic (NAACP, 2020). These
findings are particularly disconcerting, as they indicate that
pre-existing inequalities in access to quality education are likely
to continue to widen. Additionally, minority college students are

Wworse

more likely to rely on higher education institutions to meet
basic needs, such as food and housing (NAACP, 2020), thus,
withdrawal from classes during the pandemic has the potential
to create problems beyond the interruption of education.
Institutions of higher education should be cognizant of
discrepancies in both academic and basic needs for minority
students and work toward the implementation of interventions
to support these students.

Though these data reveal several interesting relationships
between academic perceptions, emotional well-being, and
personality, they do not imply causation. The diversity of
our sample (majority White and female) largely reflects the
institution, where the survey was created and is not
representative of all United States undergraduates. Additionally,
our survey did not differentiate individuals from a
socioeconomic perspective. It is likely that along with ethnicity,
socio-economic inequities exacerbate pre-existing achievement
gaps among students in higher education (Borman and
Rachuba, 2001; Stephens et al., 2012). Indeed, it is possible
that students’ perceptions and risk behaviors regarding
COVID-19 do impact their academic perceptions and
emotional well-being, but the relationship is moderated by
factors related to socio-economic status (e.g., reliable internet
access). Given the cross-sectional nature of the current study
and limitations addressed above, longitudinal studies are
needed to assess the long-term impact on student academic
perceptions and emotional well-being.
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This article discusses the impact of COVID-19 on a cohort of international students
studying at one Australian university and the efforts made by social work academics to
assist these students through a challenging and distressing time between December 2019
and July 2020. International social work students usually rely on scholarships and casual
employment to support themselves while studying. Nonetheless, the Australian
government made no financial provisions for international students when the COVID-
19 pandemic struck leaving many students without any means of support. Students from
all parts of the world attend Griffith University, located in south-east Queensland, Australia,
including students from Wuhan, China, where the first known outbreak of COVID-19 was
identified. Shame, anxiety, racism and concerns related to the wellbeing of families
overseas were superimposed onto their own health concerns and day-to-day survival
while still seeking to maintain academic progress. Material and emotional support were
provided through the establishment of a food bank and the development of a case
management model to address the needs of students. A COVID-19 Alternative Placement
course and a field education student hub supported academic success during the health
emergency. These interventions developed independently as a crisis response and were
merged into a multi-pronged, coordinated approach that included collaborations with
other sections of the university and the community. A School working committee was
established to co-ordinate interventions to address individual student need that included
crisis intervention, referrals to internal and external resources, and developing communities
of support. The journey traveled by students and academics and the lessons learned from
this experience are described, all of which are relevant to future health emergencies
including the value of involving social work in university preparedness planning. The article
concludes that intensive support can enhance resilience while supporting students’ own
survival strategies, and, importantly, how such efforts can minimize, as far as possible,
disruption to academic progress.
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INTRODUCTION

Australian  Universities have undergone a series of
transformations in the last sixty years moving from

independence to corporate models of delivery dependent on
ever-decreasing government funding and increasing student
contributions. By the late 1980s, there was an increasing
reliance on income from international students, who unlike
domestic students pay full fees (Croucher et al, 2013).
Between 2006 and 2019 the number of international students
in Australia grew exponentially (167%) contributing AUD 38
billion to the Australian economy annually (Hurley, 2020a). Since
the onset of the COVID-19 pandemic and subsequent border
closures, international students living and studying in Australia
dropped by 75,000 and on the March 25, 2020, there were 400,000
international students in the country (Hurley, 2020b). An even
greater fall in the number of future applicants were expected.

In pre-pandemic conditions, international students were faced
with a range of challenges including acclimatising quickly to a
new culture and idiomatic language, new methods of learning,
different working conditions and isolation from the usual social
supports (Harrison and Ip, 2013). International students also
faced discrimination, marginalisation and racism in many
countries including Australia despite a national self-perception
of egalitarianism (Lee, 2007; Brown and Jones 2013; Dovchin,
2020). These experiences leave emotional scars and generate
strong feelings ranging from sadness to anger. It has been
reported that international students tend to be essentialised
and homogenised as passive with a focus on deficit rather
than resilience and strengths which makes it difficult for
students to openly express their practical and emotional needs
(Ryan, 2011; Felton and Harrison, 2017; Tran and Vu, 2018).

However, this perception is changing, at least in the literature,
attributing greater agency to international students and how
institutions play a significant role in the exercise of agency as
an interactive dynamic (Tran and Vu, 2018). While saying that,
risks of psychological distress and a reluctance to seek formal
assistance has been documented perhaps reinforced by the deficit
perceptions of others as well as student experiences. This
reluctance has also been attributed to saving face and
reputation while cultural diversity has influenced how this is
expressed (Forbes-Mewett, 2019). Other concerns relate to
student access to physical and mental health care, safety and
security, social support and the general cost of living including
substandard living conditions (Arkoudis et al., 2019; King et al,,
20205 Pejic, 2012; Briggs et al., Forthcoming). Yet, international
students are diverse and resilient, bring skills with them and draw
on a range of strengths.

According to Chen et al. (2020), the 5.3 billion international
students globally who remained in host countries during the
COVID-19 pandemic were particularly vulnerable to adverse
effects particularly on their mental health. This article outlines
the development of an innovative, co-ordinated, multi-pronged
response to the COVID-19 induced crisis by social work
academics at Griffith University which brought together
various strategies that supported international students’ own
initiatives and coping with changed and uncertain

International Students in Crisis

circumstances. In consultation with Griffith University Human
Research Ethics Committee, ethics approval was not required for
the reporting of these initiatives.

THE AUSTRALIAN GOVERNMENT
RESPONSE

A global pandemic has long been predicted (Doherty, 2013).
The SARS-CoV-2 virus which causes the disease COVID-19
first came to world attention in December 2019 in Wuhan,
China (Velavan and Myer, 2020). By March 11, 2020, a
pandemic was declared by the World Health Organization
(WHO, 2020), and the Australian government after a series
of restrictions locked down the country at the end of March
2020. As early as January 2020, Haugen and Lehmann (2020)
described how the higher education sector was concerned about
unfolding events in China and the impact on the flow of
international students. Although flights directly from China
were stopped on the 1st February, 47,000 students from China
entered Australia in the next seven weeks along with the many
thousands from other countries. This precipitated the complex
interplay of a number of challenges for new and existing
students and universities. As the pandemic unfolded, a
strong potential to negatively affect the wellbeing of
international students and ultimately, their academic
progression became clear. Closure of campuses during
lockdown were particularly difficult for students around the
world (Sahu, 2020).

In the midst of the pandemic in Australia, the Morrison
government instigated the latest in a series of budget cuts to
universities, notably proposing the doubling of fees for social
work students while halving the fees of other allied health
professionals (Fronek and Briggs, 2020). The proposal was
ultimately overturned in October due to extensive lobbying
which emphasized the value of social work, particularly in
disaster conditions. International students usually in insecure
work were excluded from the federal government’s COVID-19
relief measures, Job Keeper and Job Seeker. This mirrored the
early experience of international students in Canada, especially
those from developing countries who were initially excluded from
relief measures and suffered hardship as a result (Firang, 2020).
International students in Canada suffered emotional distress, an
impaired sense of self-worth, loss of interpersonal contacts and
impaired academic performance (Firang, p. 2). However,
attitudinal change meant Canada along with the
United Kingdom, Ireland and New Zealand offered assistance
to temporary visa holders including support packages for
international students (Schleicher, 2020).

Rather than focusing on the pandemic itself and preserving
health and life, the political blame game aimed at China for the
COVID-19 pandemic risked Australia’s reputation as a desirable
study location, particularly for those students from China. Prime
Minister Morrison’s announcement on the April 3, 2020,
suggesting that international students should “go home” was
particularly distressing (Gibson and Moran, 2020). He strongly
stated that international students were expected to have the
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capacity to support themselves for twelve months ignoring the
reality that many international students must work to do so (ABC
News, 2020). An open letter was sent to Morrison about the plight
of temporary migrants by 43 academics warning of the
implications (Whiteford, 2020). By May 2020, 65% of
temporary visa holders were unemployed and 23% had
working hours reduced. Sixty-seven percent of the total were
international students and the immediate consequences were
food insecurity, loss of housing and a reliance on charity
(Unions, 2020). These findings were supported by other
studies (Defeyter et al., 2020; Morris et al., 2020; Noble et al.,
2020). International students continued to be denied access to
COVID-19 related benefits with no change to the government’s
position.

It is a myth that all international students have wealthy
families who can support them as most, at least in social work,
are reliant on scholarships and work to sustain international
studies. Prior to COVID-19, food insecurity, insecure
employment and housing were noted as long standing
problems for students in the United States and Australia
(Hughes et al, 2011; Silva et al, 2015). During the
pandemic, insecure, casual employment was the first
affected leaving many international students unable to pay
their university fees while facing starvation and homelessness
alongside concerns about the impact on their residency status
(Cortis and Blaxland, 2020; Fronek and Briggs, 2020; Gallagher
et al., 2020).

Similar to the UnitedStates and the United Kingdom, the
COVID-19 pandemic provided an avenue for political
opportunism in Australia which intensified underlying racism
particularly toward people of Chinese appearance. A survey
conducted by the Asian Australian Alliance found that the
majority of reported incidents (35%) were racial slurs and
name calling and 60% were physical and verbal threats
including spitting and being coughed or sneezed at. The rest
involved incidents such as being barred from restaurants or
train stations and generally being excluded (Asian Australian
Alliance and Osmond Chiu, 2020). Abuse (or at least its
reporting) was also gendered with the majority of
respondents being women. Traumatising experiences were
accompanied by shame and fear resulting in adverse impacts
on mental health and a sense of safety (Gallagher et al., 2020).
The intersection of unemployment, food and housing
insecurity, pre-existing challenges, racism and separation
from families, along with contagion concerns placed
considerable strain on mental health (King et al., 2020). A
study conducted across three United Kingdom. universities
found that food insecurity related to poor mental health and
that, in turn, food insecurity related to living conditions
(Deyfeter et al., 2020). The authors strongly recommended
that these needs be met by policy makers and universities at
multiple levels.

All these factors severely affected international students in the
School of Human Services and Social Work at Griffith University.
Social work academics and students took the initiative to respond
to the practical and psychosocial needs created by these
circumstances.

International Students in Crisis

THE IMPACT OF COVID-19 ON GRIFFITH
SOCIAL WORK STUDENTS

In the first trimester of 2020 (February-June), 55 of the 101
international students (62 in the Bachelor of Social Work and 39
in the Master of Social Work, qualifying) in the School of Human
Services and Social Work were on field placement. Enrolled
students were citizens of China, India, Sri Lanka, Pakistan,
Vietnam, Cambodia, Nepal, Malaysia, Philippines, Singapore,
Nigeria, Zimbabwe, Kenya, Sierra Leone, Chile, Ecuador, Peru,
the United Kingdom. and Canada. The Bachelor of Social Work
has an articulation program with Central China Normal
University in Wuhan, and Griffith academics teach some
classes in China every year. Prior to the COVID-19 pandemic,
the School had established additional support mechanisms for
students alongside university level initiatives. Two specialised
roles in the social work program, the International Program
Advisor who is Chinese and an International Field Education
Convenor, were established several years earlier in recognition of
the specific challenges international social work students face.
Alongside the work of other social work academics, these roles
were invaluable during the unfolding crisis.

With the exception of three students, all international social
work students were able to return to Australia before border
closures for the start of the trimester. While two Australian
students on field placements overseas were brought home, one
international student remained stranded in Sierra Leone, torn
between family obligations and his studies and is now waiting for
international borders to re-open. It was through specific academic
programs and the observations of academics that the extent of the
crisis became apparent. International students were found to be
in acute distress. Many students had lost jobs, many families were
only able to provide financial support for a short period or not at
all, and students were without food, homeless or facing
homelessness which affected their physical and mental health.
Two early examples were students found to be living crowded
into one room and a student who was found sleeping in the PhD
study room and who had not eaten for some time. Students
reported feelings of shame and for many, loneliness. Although
grateful for the material and emotional support, these feelings
were intensified by the need to rely on charity to survive.

Students were very aware of the Australian government
discourse, policies and the social climate that evolved during
the pandemic and acutely felt the negative impact of circulating
discourses. Issues identified involved racism, housing insecurity,
food insecurity, mental health and academic engagement.
Experiences of racism were endemic in the community. For
example, one Chinese student on placement in a high school
was called “Corona” by the students. Conflation of the pandemic
with Chinese people in conspiratorial misinformation spread on
social media and the politicisation of the pandemic at the federal
level of government added to a divisive social climate in some
parts of the community and to episodes of racism. Another
student from India reported that she was too frightened to
leave her accommodation for several weeks for fear of racism
and did indeed experience racism when she did venture into the
community. She expressed how upset she was by the Prime
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Minister Scott Morrison’s comments which, in her view, incited
discrimination and the “othering” of people from Asia. Chinese
students, in particular, reported direct intimidation and threats
based on their appearance.

Students were particularly concerned about their academic
progress and their immigration status as the granting of student
visas are dependent on the ability to support themselves while in
the country. They shared stories about how difficult it was to
study when living in overcrowded conditions. Mental health was
affected by these factors with students reporting symptoms such
as low mood, anxiety, sleep disturbance, loss of appetite, and of
course, there were health concerns related to the deadly and
highly contagious SARS-CoV-2 for themselves and their families
in their home countries where struggles were exacerbated by
health and political conditions. Students were also concerned
about how their families were coping and their struggles to
maintain some form of support for their children studying in
Australia.

SOCIAL WORK INTERVENTIONS

Once distress was identified, a crisis response was initiated which
included material, emotional and academic support delivered via
a foodbank, a student field education hub and a social work health
clinic (Gallagher et al., 2020). A case management model was
developed, and communities of support and peer leadership roles
emerged. A COVID-19 Alternative Placement course further
supported academic success for those students on placements
during lockdown and campus and agency closures. These
interventions developed independently as crisis responses and
were merged into a co-ordinated multi-pronged approach. This
approach included collaborations with other sections of the
university, external agencies and the establishment of a School
Working Committee for the continued co-ordination of support
through subsequent outbreaks and recovery periods. The health
of all students was a priority and masks were distributed by the
International Program Advisor and sanitiser was available
through food bank donations.

Food Bank

One of the most pressing needs was food. Students from
developing countries in Africa and Asia struggled the most.
While they were fewer in number, many had fewer financial
resources and limited networks with other students. As a group,
they rallied together to share food and other resources.

The need for a foodbank was identified in early April 2020
when individual students were found squatting at the university
without food. The first student that came to the notice of
academics was given a food voucher provided by the School.
Social work academics began donating food and a distribution
centre was established via the Social Work Student Clinic with the
assistance of social work students on placement in the clinic. The
Lynne Richardson Community Centre, multi-cultural
organisations and other community agencies (already
struggling with local demand) and other individuals within the
university contributed food and offered other types of assistance
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to students. By the end of May, the local Scouts, Guides and other
community groups donated food and students on placement at
Gold Coast University Hospital facilitated food donations from
hospital staff. Word circulated quickly amongst international
students which generated more referrals from the Social Work
clinic, the International Student Hub, academics in the School
and students themselves. International students from other
Schools (also in crisis) sought help from the food bank and
collaborations were established with other sections of the
university. With the onset of winter, some students also
needed warmer clothes and blankets and were provided with
donated items and vouchers to purchase what they needed.

Between the 22nd May and 21st July, a university level
initiative distributed 2,380 meals to international students at
two of the five campuses through Study Brisbane, FareShare,
and Foodbank Australia Frozen Meals. Although the Scheme
finished in early August 2020, food hampers with dry goods
continued to be distributed through the International Student
Advisory. The Gold Coast Hindu Multicultural Association
donated meal vouchers for Indian students. As no food service
was available at one of the two campuses that offers social work
programs, social work students continued to seek assistance
through the School.

Case Management Model

In response to emerging complexity, demand and the prolonged
period of pandemic mitigation measures, the School developed a
student-focused case management model to concentrate on
immediate student needs, responsiveness, and the co-
ordination and linking of services. The first task was to
determine case manager responsibilities. As social work
academics had the necessary expertise to fill the vacuum, they
assumed the roles of case managers which demanded
consideration of tensions such as balancing the dual roles of
teaching while delivering a social work service. It was recognised
that struggling students may not necessarily come forward
themselves as some students that had accessed the food bank
had not been proactive, instead they waited for an approach from
the university.

The next task was to contact potentially affected students,
devise assessment and develop interventions to meet individual
needs. Using a series of general questions, a “mini-psychosocial
assessment” was conducted to ascertain how a student was faring
and to gauge if their basic needs were being met. The mini
assessment asked five basic questions about how the student was
faring with accommodation, food, financial support, coping
ability and social supports. Many students were reluctant to
provide detailed information about their financial situation as
they were concerned about how this information would impact
on their immigration status. By using the mini assessment to
connect and explore issues, it was possible to ascertain when
buying food was a problem, to identify students who had not
eaten for several days or were in emotional distress while also
allowing for further elaboration and more-in depth assessment
where required. Ultimately, a total of 151 international students
were contacted by phone or email. Forty (26.5%) were MSW
(qualifying) students, 62 (41.1%) were in the BSW program and
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17 (11.3%) were in other programs in the School. Another 32
(21.2%) students assisted were from other parts of the University.

With the assistance of students who assumed active leadership
roles, social work academics who assumed the role of case
managers provided a range of interventions linking students to
available services. Resource lists compiled by students were
distributed and links to services in the areas where each
student lived were facilitated. Students referred for financial
and housing support were assisted in negotiating these
systems. Students continued to be referred to the foodbank
which was stocked by donations. Twenty-three (15.2%)
students who were case managed reported loss of employment
and 8 (5.3%) had no income at all. University bursaries were
offered to students who could prove financial hardship. Fifteen
students (9.9%) who had applied were either turned down or the
outcome was unknown.

Psychosocial support was provided by case managers and
referrals for more intensive support were made to the student
counseling service who offered virtual counseling sessions and to
local service providers. In April, the Queensland state
government made provision for international students to
access mental health care (The Queensland Cabinet and
Ministerial 2020). Eighteen (11.9%) of the
international students reported mental health problems (low
mood, anxiety, sleep disturbance, loss of appetite)
consequential to income and housing loss, concerns about
academic progress and the impact on their immigration status.
Negotiating systems were also problematic for students who felt
increasingly helpless and hopeless in the initial stages of the crisis.

Directory,

Academic Support

On many levels, the inability to meet basic needs threatened the
well-being of international students especially in relation to their
academic progress and capacity to remain in Australia. Although
alternative modes of study were developed for all students,
intensive academic support was developed to support the
specific needs of international students.

In pre-COVID conditions, international students were
required to study the vast majority of their courses on campus
which posed obvious problems with lockdown looming. While
the Australian government did make concessions for
international students during lockdown allowing them to
study online, additional challenges associated with virtual
learning and technology threatened to impact negatively on
their studies adding to their precarious position. Only seven
students reported having technical difficulties, no or
inadequate internet connections and access to computers.
Permission from the university was negotiated to allow
individual students access to on campus computer laboratories
during lockdown provided appropriate COVID-19 protective
measures were in place. However, some students were
reluctant to use the computer laboratories for virtual learning
activities due to a lack of privacy as their courses required
interaction with other online students and teachers.

Prior to COVID-19, the student hub model had been
established to provide a mechanism that supported
adjustments to new socio-cultural contexts and offered
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additional support to students struggling on first placements.
Hub and spoke models are student focused placements that build
learning communities which deliver sufficient support needed for
student development particularly in relation to relieving anxiety
and building confidence as students learn in safe and
professionally supportive environments (Regehr et al., 2007;
Roxburgh et al., 2012; Knight, 2013; Thomas and Westwood,
2016; McClimens and Brewster, 2017). In trimester 1, 2020, an
aged care hub and spoke model established for international
students coincided with the unfolding COVID-19 pandemic. The
hub with five aged care organisations was extended to include
students on placement at a disability service and a youth
unemployment service. Relationships had been built with
receptive agencies alongside intensive support from onsite
supervisors, external social work supervisors and University
Field Educators to maintain academic performance and to
support students to attain field education competencies. Each
student was matched with a domestic student for additional peer
support. In addition to onsite formal and informal supervision, a
weekly 3h group supervision was co-facilitated by two field
educators, a cis-man and a cis-woman. Mixed gender
supervision was helpful in facilitating discussion.

Despite extensive support, student anxiety rose as the
pandemic unfolded and Australia moved toward lockdown
and agencies, particularly aged care, were closing. Students
were prepared for the impending closure of agencies which
began with a phone call from one student on the 10th March
advising the immediate closure of the facility and her inability to
continue placement. Within two to three weeks all aged care
placements had folded, except for one. One student was required
to quarantine at home for 14 days because her flat mates had
returned from overseas and were in quarantine. During a group
supervision the student advised that she had no food. A volunteer
was arranged to leave groceries at her door. Some students took
responsibility to maintain contact with her to ensure she had a
continued food supply during the quarantine. During this time,
the student became increasingly anxious about returning to
placement due to concerns about contracting COVID-19 but
benefitted from practical assistance and peer support. The model
proved particularly beneficial during the pandemic as a sense of
community and connectedness was established with the School
and placement experience.

A COVID-19 Alternative Placement Course, established in
two weeks as agencies closed, was developed as a virtual
alternative using simulated learning and other strategies to
ensure placement progression for all students including
international students. Four placement options were developed
Fully Integrated Placements, Partially Integrated Placements,
Mixed New Placements, and new Research and Project
placements. Fully Integrated Placements were in agencies that
remained open and there was no change other than enhanced
protective measures against infection such as working virtually or
wearing masks, physical distancing and hand hygiene. In Partially
Integrated Placements, students continued in agencies for two
days and embarked on an agency related project for two days.
Mixed new placements involved a two-day participation in the
new COVID-19 Alternative Placement course and two days on a
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placement related project, and Research and Project placements
involved four days on a project. On the fifth day all students were
required to complete a co-requisite course online. The course is
currently being formally evaluated and early feedback suggests
the course was useful in attaining field education competencies
and was valued by students.

Students were commonly worried about using technology to
connect with clients while those who remained in agencies that
provided modified services were also concerned about whether
they would be understood on the telephone and how they would
be perceived. A high degree of distress and concern about
working from home was expressed. Ongoing additional
support through the hub was increased to three times per
week with additional virtual group supervision, check-ins on
Monday mornings, and a COVID-19 Recovery virtual tutorial
on Wednesdays for 2 h. International students outside the hub,
who were struggling with changed arrangements were invited to
join the hub for additional support around specific challenges.
Students on projects were able to present their work in these
forums and three students created an interpersonal/counseling
skills practice group that met weekly. The model enabled a
structured, supportive response to vulnerable students and
enabled students to mobilise their own resources, express
agency and put the social work skills they were learning into
action. Peer support enhanced student confidence in
participating in group supervisions and the mix of domestic
and international student led to the breaking down of barriers
through continued social networks.

Student Leadership, Agency and

Communities of Support

Throughout the pandemic and ongoing through the aftermath,
students continued to play a key role in managing the social work
food bank and identifying students in need. Students leaders
emerged who took considerable responsibility for the well-being
of other students and were supported by staff to be aware of their
own needs for self-care and maintaining certain boundaries in
order to do so.

With support, international students asserted their agency
assuming responsibility to advocate for each other and provide
peer support. Natural leaders emerged in this space alongside a
domestic student on placement in the Lynne Richardson
Community Centre, located near one of the university
campuses, who worked with international student leaders and
academic staff providing food for the foodbank and emergency
relief. Another student in a student ambassador role assisted with
other support and information about rental accommodation and
access to counseling. Students continued volunteering activities,
networking and applying for jobs (usually unsuccessfully) during
this period. Generally, students took control of what they could in
their lives, for example, self-managing daily expenses and other
problem solving, meeting assignment deadlines and placement
tasks and applying for extensions. They self-advocated and
advocated for others on issues such as financial hardship and
concerns about paying for tuition. Students also shared
accommodation and transportation  information and
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recommended each other for part-time work. While students
experiencing emotional distress also contacted counseling and
mental health services, they reported that due to cultural
differences the experience was not useful. Two resourceful
MSW students in placement agencies that were closing due to
COVID-19 negotiated alternative and appropriate work-based
placements giving them the capacity to financially support
themselves during the early stages of the pandemic.

It became apparent, that students from countries that had
previously experienced epidemics and pandemics, such as SARS
and HINI and other communicable diseases, were well versed in
health measures and were better informed than many academics
and other students whose only exposure was confusing health
advice from government. At the onset of the pandemic, federal
health advice was meted out in a painfully slow process
prioritising economic concerns over health and lives before
eventually introducing lockdown in late March. Universities,
to a certain extent, relied on advice from governments. Many
international students relied on their own knowledge of
transmissible diseases and found it difficult to comprehend
why mask-wearing and other measures were not widely
adopted. This is not surprising given prior experience and
clear advice being given in many of their home countries as
well as the success these countries had in containing the COVID-
19 pandemic during the first wave.

The School Working Committee in Support

of International Students

On the 16th April, social work academics who had initiated and
led the development of the food bank, case management, student
hub and alternative placements developed from rapid responses
to crises, came together in a co-ordinated, collegial approach
forming the School Working Committee in Support of
International Students. The working party still meets every
two weeks to ensure the co-ordination of all parties actively
working with international students continue to identify
unmet needs and to ensure that no student would fall through
the cracks. Student participation was considered, however, as
confidential and personal information was likely to be discussed
about particular student circumstances, students were not
included on the committee in the interests of privacy, and
confidentiality.

DISCUSSION

Fear, denial and uncertainty affected many members of the
community whose own livelihood was threatened. Younger
people have been particularly affected (Fronek and Briggs,
2020). However, international students were somewhat
invisible to the wider community and unlike others in the
community had no resources other than their own to fall back
on. Decline in mental and physical health was consequential to
not having their basic needs met. If temporary support had been
offered to enable struggling students to maintain decent
accommodation and to eat, mental health consequences would
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have been lessened. Other countries recognised the plight of
international students, however this did not happen in
Australia. Instead the Australian Government, in contradiction
to their focus on the economy and the significant contribution
international students make to the Australian economy and to
universities, left international students to fend for themselves in
the midst of a global pandemic (Firang, 2020; Gibson and Moran,
2020). The full economic impact of pandemic is yet to unfold
especially on universities. The government is planning to
withdraw COVID-19 related benefits which means eligible
Australians and businesses will return to pre-pandemic social
welfare provisions. It is then the full impact on the economy and
employment will be felt. Recovery is expected to be long and the
opportunities for international students to return to non-
exploitative employment quickly and what the “new normal”
will look like for them are unknown. International students are
important members of our community and should be supported
as they are vital to the pathway out of this health emergency.
(Hurley, 2020a).

The impact of lockdown, agency closures, job losses and food
and housing insecurity on students heightened common
experiences noted in the literature pre-pandemic (Morris et al.,
2020; Noble et al, 2020; Unions, 2020). In other words,
international students already “did it hard.” The fallout from
the pandemic heightened risks to health and well-being. The
mental health of some social work students was severely affected
related specifically to anxiety about their families, meeting their
daily needs, isolation and managing the consequences of racism
and exclusion. As noted in the international literature, isolation
from families and social supports, discrimination,
marginalisation and racism were significant challenges for
international students prior to COVID-19 (Lee, 2007; Brown
and Jones, 2013; Harrison and Ip, 2013; Dovchin, 2020). Having a
culturally diverse academic team and early strategies in place did
much to reduce isolation and feelings of hopelessness in a
culturally sensitive way. The co-ordinated, multi-pronged
approach became a necessity to ensure no student was missed
and to meet complex needs in the absence of resources. The
participation of domestic students was useful for their
development as well as well as engaging in peer support for
international students to reduce their isolation.

From this experience, there are lessons to be learned from the
fortitude, coping, resilience and the sense of community
demonstrated by international students during this health
emergency. Their many skills including leadership came to the
fore with just a modicum of support and assistance with material
needs. Many international students come with experience of
disease and disease management, were not strangers to
hardship or trauma and have developed knowledge and skills
as a result, although these same experiences leave them
vulnerable. They did not expect to be in such a precarious
situation while studying in Australia, especially given the
sacrifices and costs associated with being able to further their
education in a foreign country. It is important to shift our
understandings about the reluctance of international students
to seek help from a tendency to attribute this reluctance to
individual students to encompassing an awareness of cultural
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differences and those structural factors that deny their basic needs
and create environments that are unsafe. The unifying goal for
international students is to complete their education. Already
acclimatising to new learning environments, different working
conditions and isolation from their usual support systems,
students had to adapt to virtual learning and practice and
rapidly build new support networks (Harrison and Ip, 2013).
Although a vulnerable group and universities responded quickly
to the crisis, governments and the higher education sector, had
failed to include international students in any form of disaster
planning. Zoonotic disease is a common occurrence and
combined with anthropogenic climate change and the sheer
volume and rapid movement of people in a globalised world, a
pandemic was inevitable (IPBES, 2020). COVID-19 will not be
the last pandemic, nor will it be a one-hundred-year event if
modern world problems are not addressed. This experience has
taught us that it is essential to ensure international students are
included in pandemic planning.

The social work profession has a strong role to play in disaster
response in identifying and responding to community, social and
psychological needs (Harms et al, 2020). The importance of
social work knowledge to pandemic response is further
emphasised given the uncertain and ongoing nature of a
pandemic caused by a novel virus because it creates new
conditions and vulnerabilities and possibly has even longer
and globally significant impacts than other types of disasters.
In this higher education example, social work academics were
able to identify need and, more importantly, had the skills to
respond rapidly in crisis situations and to establish longer term
mechanisms that maximised the chances of international
students achieving their academic goals while supporting
material and psychosocial recovery. This was achieved over
and above rapidly developing online curriculums, maintaining
teaching and research activities, while also supporting domestic
students struggling with the transition to virtual study. Given
social work’s expertise and skill set in disaster response,
government and universities should include social work’s
expertise in pandemic preparedness. Australia is geographically
advantaged and although the nation is faring better than many
other countries and worse than some others, the challenges are
not over for international students and “the new normal” is yet to
be realised.

This article is a descriptive report on crisis-and-response-in-
action. The interventions described were not empirically
evaluated at the time of writing this article. Establishing the
efficacy of the model would benefit from research on longer
term outcomes. Three authors were directly involved in
delivering case management and overseeing the foodbank.
Two authors supervised and managed the placement hub. The
first author, the Program Director, became involved at the School
Co-ordination Committee level along with all authors and other
School leaders. The second author, the Academic Lead of Field
Education, oversaw all field education activities, rapidly
developed the COVID-19 Alternative Placement course, and
worked closely with Griffith International. Documentation
taken throughout the crisis from the foodbank, «case
management notes, placement documentation, and School
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Co-ordination Committee minutes, concerned individual
students, assessments, interventions, follow up and student
feedback. This documentation provided the of
information about student circumstances and experiences, and
the responses described in this article which partially addresses
any potential bias in reporting and enhances trustworthiness of
the information.

Strengths lie in innovation born in crisis which highlighted the
social work knowledge and skills needed in identifying and
responding to the needs of international students during the
health emergency. Reflections on this period also highlighted
areas for improvement such as introducing co-ordination at the
outset to ensure earlier collaborative planning. The model
developed may also be relevant to other countries where
international students experienced crises during COVID-19.

In summary, the main findings concern the failure of
governments and the consequential unmet need experienced
which impacted disproportionally on international students,
psychologically, socially and educationally. The exclusion of
international students in government policy was short-sighted
and caused unnecessary harm to the students described in this
paper. The provision of psychosocial and material support
enabled students to draw on their resources, develop agency
and continue with their studies.

sources

CONCLUSION

This article has considered the devasting consequences of the
COVID-19 pandemic and government inaction on international
students. Students throughout the world have suffered during this
pandemic, however, international students have been greatly
affected. After experiencing dramatic job losses, in a cruel, and
very deliberate way, the Australian Government left these
students with no viable means of support. They were virtually
discarded and became homeless, hungry, discriminated against
and displaced in a country that had previously welcomed them
for the revenue they bring into the higher education system and
the communities in which they live. The examples given here of
the experiences endured by international social work students at
Griffith are consistent with other studies reported in the
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Key drivers of change in the 21st century—pandemic, technology advance, social
disparity —are shaping the public health industry, including employment and education.
In 2020, COVID-19 brought rapid change to the teaching of public health in higher
education. In this reflective essay, we move beyond the delivery of existing curricula
shifting from classroom to online, and consider the greater agenda of a transformative
educational paradigm. This is broadly conceptualized as a shift from a “factory model
education” to one of “personalized learning” with an emphasis on fostering creativity
and heutagogical (student-driven) models, underpinned by technology, and real world
application involving problem and project-based learning in a changing industry. Such
change has stemmed both from the impact of COVID-19 on the education system, and
in response to a more momentous transformation in public health careers and societal
expectations of a public health workforce.

Keywords: workforce development, personalized learning, higher education, pedagogy, public health (MeSH
[H02.403.720])

INTRODUCTION

The face of public health is changing in response to local and global trends of rapid technological
development and worsening inequities (Mays et al., 2012; Dahlgren and Whitehead, 2015), both of
which have been highlighted in the face of COVID-19 and prior global pandemics. Public health
jobs reflect these shifts, emphasizing a need for greater collaboration and online projects, complex
problem solving, and more fluid work patterns. Concurrently, education across the sector is in a
process of transformation reflecting similar concerns to that of the public health industry. This
change is paradigmatic and evolving, often conceptualized as one that is involves a move from that
of factory model education to personalized learning.

Factory model education, described as originating in the industrialization era, is one in which
students are grouped according to ability and taught the necessary skills, with an emphasis on
predictable, standardized tasks, required to become successful workers (Levine, 2020; Moving
Our Education System Forward, 2020). The model applies well to academia (Levine, 2020)
where teachers typically deliver standardized lectures to large numbers of anonymized students,
and standardized assessments are managed for large student populations through a Learning
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Management System (LMS) (Levine, 2020; Moving Our
Education System Forward, 2020). Globally, commentators
have called for a transformation within higher education to
adopt personalized learning, a concept coined by education
psychologist Benjamin Bloom in 1984 (Asfa-Wossen, 2020;
Levine, 2020). Personalized learning, also referred to as future
learning and 2Ist century learning, empowers students by
drawing upon their individual strengths, skills, and interests
(Campbell et al, 2007; Asfa-Wossen, 2020; Levine, 2020).
Such an approach emphasizes fostering creativity, promoting
student-driven or heutagogical models, and accentuates
real world application involving problem and project-based
learning. Technology is increasingly the means to facilitate this
transformation by a move away from standardization to a greater
degree of customization and personalization (Campbell et al.,
2007; Prain et al., 2013; Asfa-Wossen, 2020). It is no surprise
then that evolving terms for the present into future include
the digital age, the third-into-fourth industrial revolution, 21st
century capitalism (Reich, 1992; Rifkin, 2015; Ross, 2016).

Pre-COVID-19, public health education in Aotearoa
New Zealand, as with higher education locally and globally,
relied mainly on analog ways of teaching and learning; that
is, using “chalk and board” lecture and traditional assessment
models, with a limited online, interactive presence. COVID-
19 rapidly pushed higher education toward remote teaching
and learning, involving difficult-to-imagine/or re-imagined
pedagogy, at a time when organizations, professionals, and
community understandings were not prepared for such a
widespread change. However, whilst moving online has
been a significant challenge, it has provided opportunities
to extend the current paradigm and envision transformative
change. Transformation, although difficult to achieve, as it
requires development on several fronts simultaneously, must
be at the fore of higher education advancement. For public
health education, transformation involves changing how
we respond as practitioners to significant global challenges
such as pandemics; and how we respond as educationalists
to the significant societal change brought about by the
demands of the digital age (Bolstad et al., 2012; Gilbert,
2017; Robinson, 2020).

The public health team at Auckland University of Technology
(AUT) is undertaking curriculum redesign to build an agile
workforce, reflecting changing trends in higher education and
public health in the 21st century. Public health at AUT is situated
at a campus south of the city; in an area of Auckland that
has a high proportion of Méori and Pacific residents, giving
rise to high numbers of Méori and Pacific students enrolled
in the program. Maori and Pacific peoples experience inequity
in morbidity and mortality in the face of influenza pandemics
and other communicable disease (Jefferies et al., 2020). This
context provides great opportunity for redesigning curricular
that forefronts personalized learning, integrates indigenous and
community perspectives driven by local public health solutions;
as well as individual student choices and strengths. Such change is
of significance, both nationally and internationally, in influencing
the delivery of public health education to ensure it is responsive
to community needs.

Currently AUT delivers undergraduate and postgraduate
public and environmental health programs, including health
promotion and disaster management. The teaching philosophy
is underpinned by public health values of equity and social
determinants (i.e., the economic, social, and physical conditions
that influence health status), with an emphasis on the principles
of the Treaty of Waitangi, the key national statement guiding
policy and practice; supporting matauranga Méaori (Méori values,
principles, and knowledge) through utilizing Maori health and
well-being models. These include Te Whare Tapa Wh, te Wheke,
and te Pae Mahutonga. All models encompass the importance
of the health of people—their physical, mental, social health
and wellbeing—and their natural environment (Ministry of
Health/Manati Hauora, 2002). While the program philosophy
remains vital, the challenges to education are centered on delivery
of content and what this will mean in a society where digital
literacy is becoming a necessary skill to manage individual
wellbeing as well as delivery of public health.

THE CHANGING FACE OF PUBLIC
HEALTH

Throughout history, humanity has been plagued by disease and
illness. The shift to agrarian communities followed by widespread
trade, generated opportunities for human and animal interaction
and marked a dramatic increase in the scale and spread of
disease (LePan, 2020). Beginning with the Antonine Plague (165-
180AD), other major outbreaks—epidemics and pandemics—
have included the Black Death (1347-1351), Cholera outbreaks
(1817-1923), Spanish Flu (1918-1919), and SARS (2002-2003).
Within the last decade (2010-2020) there have been three notable
outbreaks—Swine Flu (2009-2010); Ebola (2014-2016); MERS
(2016-present); and currently, COVID-19 (LePan, 2020). Despite
the continued occurrence of such outbreaks, improvements in
public health systems (e.g., vaccination campaigns and improved
sanitation), have resulted in a gradual reduction in overall death
rates. However, preparing for and combatting epidemics and
pandemics remains a significant public health issue. Indeed,
the Centers for Disease Control and Prevention (2020) have
posited that “stronger public health systems mean faster, smarter
response to contain potential pandemics.”

Reflective of the complexity in tackling a pandemic, over the
past decades key movements in public health have employed a
complex systems approach to design, implement, and evaluate
interventions for change. Examples include New Public Health
(Baum, 2008) and the World Health Organization (2008)
Social Determinants of Health to Sustainable Development
Goals (United Nations, 2020). These adopt an intersectoral
and interdisciplinary focus on improving and protecting the
environments in which people live and work, as well as the
social conditions that contribute to health. However, while still
highly relevant, these approaches are insufficient as a means of
informing the future of public health as they inadequately address
significant developments in the societal context.

New models of public health include precision population
or public health alongside a personalized medicine revolution
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and place greater emphasis on: precisely targeting population
groups using big data; and individualized health consumption or
empowered prosumer models of preventive health (Vogenberg
et al., 2010; Mesko, 2015; Topol, 2015; Conn et al., 2017; Lyles
et al,, 2018). These models are technology based developments
and are perceived as offering opportunities to be more responsive
to the needs of individuals and communities. An example of
this transformational change can be seen in the context of
Aotearoa New Zealand where a serious public health concern
is that of high prevalence of asthma and rheumatic fever
linked to determinants of health such as poverty, unhealthy
housing, and polluted neighborhoods. In the future, as a
result of technology developments, addressing these issues could
shift from broad population based interventions to a more
precise and, indeed, potentially cost-effective population health
approach where data from artificial intelligence (AI) are used
to identify community patterns of poverty and ill health more
specifically and provide information for policy action (Lyles et al.,
2018). One element of a response might involve sensors and
mapping technology to measure indicators of poor housing,
such as damp, mold, and heat loss, offering opportunities to
target resources accordingly (Lyles et al., 2018). Personalized
medicine, integrated with a population based approach, will also
contribute to public health solutions with technology offering
opportunities for better individual health management; largely
through smartphone technologies (Mesko, 2015; Topol, 2015).
However, these changes mean that public health students, as
future practitioners, will need high levels of digital literacy as well
as skills that accommodate complex systems changes.

In relation to future employment the response to a changing
society has resulted in a greater reliance on the internet and
digital skills, and the ramping up of online work spaces with
increased use of AI for tasks such as big data management,
greater use of social media, social marketing, app design, and
gamification. These changes broadly describe a shift from fixed
career, lifelong white-collar work involving routine processing to
portfolio careers whereby creative problem solving are combined
with digitally enhanced cognitive and interpersonal skills (Reich,
1992; Rifkin, 2015; Ross, 2016). Increasingly, public health jobs
are to be found in a variety of non-traditional spaces, such as
social enterprises, “start-ups” and prosumer initiatives. These
general trends fit well with inexorable trends in the 21st century
public health industry (see Table 1).

Godin noted that empowered consumers are increasingly
dismissive of traditional persuasion campaigning and demand
a model where, as prosumers, they are engaged in debates
and design, and have greater ownership and choice over the
issue at hand (Godin, 2011). This personal portfolio revolution
must be seen alongside governments having greater control
over population health through big data and surveillance,
which is a feature of precision population health (Lyles et al.,
2018). Thus, pandemics, such as COVID-19, will necessarily
demand increased intensive government involvement, requiring
the training of a workforce able to implement the interventions
needed at a population level; alongside other areas of public
health (e.g., obesity management). This transformation will need
to incorporate spaces and tools that are new to the public health

TABLE 1 | Digital age employment: the implications for public health jobs in
the 21st century.

From To

Brochure/TV campaigns, and
face to face health education,
limited data technology

Digital communications, social media, social
marketing campaigns, apps, gamification, big
data for precision population health
Government roles and fixed
careers

NGOs, corporate interface, self-employment,
portfolio careers

Interprofessional health teams Post professional world, intersectoral teams
Health services in fixed
institutions and locations

Social enterprise, prosumers, start-ups,
projects funded from different sources
Health promotion with
communities (e.g., healthy
eating campaigns)

Personalized medicine (e.g., wearables and
online service user interface) and empowered
consumer/prosumer models (e.g., fitness and
diet apps and platforms)

Precision population health using big data to
target initiatives more specifically to population
groups

Intersectoral public and environmental health
(e.g., healthy cities and sustainable systems)

scene and involve new marketing techniques and information
exchange such as that of the user-controlled YouTube model.

Thus, while face-to-face working with communities is
still vital, taking on a mixed approach with that of online
social marketing techniques, mirrors significant change in
health promotion paradigms (Godin, 2011; Conn et al,
2017). Increasingly, consumers expect marketing to meet their
preferences, including high budget digital marketing of consumer
products and personalized content. As a result, public health and
public health media campaigns, with limited budget and digital
skill set struggle to have an impact. Digital upskilling is, therefore,
essential to equip newly graduated public health workers to
engage in jobs that continue to emerge and become normalized
in e-health social media, chat spaces, empowered groups of users,
app creation and use, health related “serious” gamification, as
well as use of big data to tackle complex problems (Institute of
Medicine, 2003; Lyles et al., 2018).

While school leavers who may be more prepared to engage
with technology for the purpose of learning, job seeking, and
employment constitute a large portion of the higher education
system; the number of mature students, lifelong or continuous
learners, continues to grow. Continuous learners (many of those
choosing to study public health are already working in the health
industry), want to work and study, they need flexibility and seek
choice and relevance and are employment oriented (Susskind and
Susskind, 2015; Gallagher, 2016). However, students in Aotearoa
New Zealand currently seem to have limited awareness of the
changes described in this essay, likely reflecting the struggle
faced by society in keeping up with the rapid changes taking
place, and how it should inform their choices. Indeed, what
they should demand from universities. Students are, though,
“voting with their feet” in relation to remote working, demanding
more convenience from their study through online lectures
and resources, as the pressures to combine work, study, and
volunteering ramp up.
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TRANSFORMING PUBLIC HEALTH
EDUCATION

The call for root and branch change to curricula and delivery
mechanisms across the education sector has been characterized
as a shift from an industrial age “one size fits all” model
(Levine, 2020; Moving Our Education System Forward, 2020;
Robinson, 2020) to become that of 21st century learning systems
which are fit for purpose. A key element of this call for
transformative change is that the learner should be placed at
the center of the educational system (Blaschke, 2012). This
heutagogical paradigm differs from the more familiar teacher
driven pedagogical paradigm of the learning experience being
about the explication by a teacher to students on a given
topic (see Table 2). Gilbert (2015) described this as “aboutism;”
that is, education predominantly having a focus on imparting
information on a given subject which is less about skills
development and creative expression, project and problem-based
study in real world settings, and where student preference is not
considered central.

There appear to be strong synergies between these general
concerns for higher education curricula and the specific
circumstances of public health education. Public health scholars
are now being asked to transform their skills from those of
presenting a subject to being facilitators of student driven
learning and choices, facilitating students finding out about a
topic for themselves, having a range of new online and digital
skills that fit with this new paradigm of education that promotes
personal choice, and that is linked to real world scenarios. This
poses a significant learning challenge for public health academics
and points to a need for stronger links with industry in order
to develop projects that facilitate student learning while being of
benefit to the community.

The call for less “aboutism” (Gilbert, 2015) also highlights an
issue: that of what public health content has traditionally been
“about” and what it needs to transform to become. Globally,
including in Aotearoa New Zealand, public health education
has been dominated by biomedical and western health system
norms (Trilling and Fadel, 2009; Coombe et al., 2020). Greater
choice to explore subjects and paradigms allows for those which
have been excluded, such as Maori and Pacifica models of

TABLE 2 | From factory model education to personalized learning: implications for
public health education in the 21st century.

From To

Lecture in the classroom Collaborative groups, online projects, and industry
engaged.

Standardized academic
written English and

numeracy skills

Digital literacy, multimedia communication skills,
numeracy and data skills, serious games’ design,
personal preferences and abilities.

Standardized content and
learning style

Individual portfolios, personalized learning,
creativity, and innovation are central.
Standardized essays,
exams, CV, and transcript

Greater industry engagement, individual and group
creative problem-solving project assessments,
internships and volunteering, digital portfolio
includes multimedia assessment.

health and equity. Also, crucially, it allows students to choose or
personalize curricula and assessment to their interest areas. In an
interdisciplinary public health education, students from diverse
backgrounds (e.g., ethnicity, age, gender, and personal interests)
can shape the curricula and assessment to their preferences
and evolving portfolios as well as to their context. This may
include focusing on specific populations and their needs, as
well as embracing multiple novel ways of developing strengths-
based solutions.

Changes to curricula and delivery mechanisms to facilitate
students in their efforts to prepare for the 21st century workplace
have been documented to include: moving from a knowledge
transfer paradigm to developing collaborative, communicative,
cross-disciplinary skills which promote creativity and innovation
(Trilling and Fadel, 2009). Further, there seems to be broad
support for promoting digital literacy and use of e-learning,
online, and blended learning to a greater extent. These general
developments in educational delivery seem highly applicable to
public health given the emphasis on greater choice, convenience,
and cost-effectiveness for students. This needs to extend beyond
delivery and curricular, to encompass the range of credentials
available to students.

In 2017, the New Zealand Productivity Commission (2017)
called for a radical transformation in higher education,
suggesting that students be able to take individual courses
and certificates which could be combined into qualifications,
and which would come closer to meeting the needs of future
employment. Given the increasing potential for portfolio careers,
with less fixed roles and employment, and the need to keep
up with technological change, international researchers have
argued a flexible approach to credentials would support people to
continuously upskill and stay current in order to meet the needs
of their employers (Gallagher, 2016; Jorre de St Jorre and Oliver,
2018). Variously discussed as microcredits, nano degrees, badges
and other new terminology (Gallagher, 2016), “micro-credentials
enable learners to access specific knowledge and skills in a cost-
effective and time-efficient way” (NZQA, 2018). This flexible
approach to credentials would be ideal for public health which
is applied and interdisciplinary and lends itself well to fitting
with professional communities which could undertake study in
short bursts at their own convenience. Indeed, the New Zealand
Qualifications Authority have argued that such a “system will
help ensure that the New Zealand education and training system
remains relevant in a period of fast paced social, economic and
technological changes” (NZQA, 2018).

In the changing climate of higher education, it is important
that digital and technological change is driven by pedagogical
change wherein technology reframes the types of student
skills and attributes; thereby, moving beyond simply being
a different method of delivering the same content. Despite
some technological progress, it appears that truly transformative
change within the university system is lacking. While a number
of colleges have started to adopt micro-credentials, universities
are seriously lagging in their response and implementation. There
may be various reasons for this: bureaucratic structures wedded
to old style compliance, slow rate of response, an emphasis
on research over teaching, lack of student demand for change.
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Further challenges faced by tertiary education globally were
exposed by the disruption wrought by COVID-19 and include
diminished resources and demand for improved infrastructure
to support continued distance and blended learning models
(World Bank Group Education, 2020). However, the public
health industry is also lagging. The government funded health
sector is similar in nature to higher education: it is not designed
to manage rapid shifts, guidelines and competencies are outdated,
and public sector jobs are few.

The slowness to change may be a reflection of traditional
credentialing which was based on long-term knowledge
exchange; whereas micro-credentialing is shorter and targeted,
concerned more with creativity, new skills, and industry
engagement. Delaying the shift to adopting micro-credentialing
within higher education, however, may prove costly—socially
and fiscally. At present, Aotearoa New Zealand students borrow
significant amounts of money upfront to pay for a degree
assuming that a relatively fixed pathway will enable them to pay
off the loan and benefit from the education over their working life
time. Yet, as organizations, jobs, and skills become more fluid,
and society requires workers who can learn new skills throughout
their working lives, this brings into question the upfront high
cost of a 3 or 4 year degree. This is especially relevant for students
from lower socio-economic backgrounds, such as that of south
Auckland communities, who have less financial backing and for
whom investment in education is a major sacrifice, and currently
must be combined with work.

MOVING FORWARD

Building a stronger public health system is dependent on
having professionals who are well educated and prepared to
think creatively and adopt innovative practices. An example of
this might be drawn from response to the current pandemic.
Worldwide, an important public health message has been social
distancing to curb COVID-19, and resulted in quarantine for
travelers and governments limiting the movement of people.
In Aotearoa New Zealand, people are now required to use an
app on their phone to track their movements in public settings
(Baker et al., 2020). Growing public awareness of this public
health initiative required collaborative industry engagement to
implement the initiative nationally, personalized medicine and
prosumer models of education to empower people to take
responsibility for their health, as well as digital communication
to provide the knowledge and skills needed for using the tool.
A challenge in the Aotearoa New Zealand context has been
a sheer lack of public health workers and a poorly resourced
public health system for managing the pandemic (Gorman and
Horn, 2020; Pennington, 2020), forcing the government officials
to rapidly train health workers and others for contact tracing
and quarantine management. This example reflects the wider
issue of the need to grow and develop the national public health
system to respond to a range of future challenges (e.g., pandemics
and waste water monitoring), and the need to develop public
health workers able to perform in complex, intersectoral, and
technology oriented environments.

Personalizing Learning

In the short to medium term, COVID-19 has brought to
the fore, yet again, the need for the future of public health
and higher education to be more collaborative, community
driven and embracing of opportunities for new kinds of jobs,
underpinned by new kinds of education. Such education,
characterized widely as “personalized learning,” would appear
to be more attractive than the current standardized model,
given the scope for individual choice and strengths base,
the opportunities for personal and cultural expression, and
for collaborative creativity. Indeed, a personalized learning
model for public health education will offer greater relevance
for public health students’ future lives and work and be
more relevant and valuable to the wider society. Generic
changes to employment and higher education are highly
relevant to public health, perhaps because this subject is so
transdisciplinary and wide ranging, lending itself to major
trends (e.g., digital focus, collaborative working, and creative
problem solving); while offering a wide range of choices for
students’ preferences.

An Intersectoral Approach

Given the uncertainty of the future along with the legacy of
slow organizational change, there needs to be an emphasis on
partnership with the community and industry to create and
nurture symbiotic relationships and to ensure future students
and their families are part of, and aware of, the change
conversation. This is particularly important when considering
whether public health higher education is preparing people
for employment in the long-term. Although dependent on
widespread access to the internet and smartphones, alongside
the skills and knowledge to utilize social media, apps and games,
increasingly technology is being employed to help people meet
health and wellbeing goals, with health practitioners to advise
and support online (Mesko, 2015; Topol, 2015). Therefore,
the promotion of digital literacy amongst individuals and
communities; along with collaboration between organizations
to ensure streamlined delivery of information is a high
priority for higher education, particularly in the field of
public health. In limiting classroom teaching, the COVID-
19 pandemic has also challenged other aspects of higher
education including networking and social content. “To remain
relevant, universities will need to reinvent their learning
environments so that digitalization expands and complements
student-teacher and other relationships” (Schleicher, 2020, p. 4).
With COVID-19 still presenting globally, and in anticipation
of future pandemics, public health workers who have both
interpersonal skills and are digitally literate will be an ongoing
asset to society.

SUMMARY

Prior to COVID-19, public health higher education primarily
consisted of classroom based learning, with some online lectures
and standardized assessment. These methods fulfilled the criteria
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of giving students much needed “knowledge;” however, the
narrow approach was also reflected in graduates being trained
to enter a workforce in which they were required to comply
with standardized organizational processes that required them
to learn how to “fit in.” While these methods met the needs of
the educational institution, the limitations of such a model are
increasingly highlighted. COVID-19 has demanded a complete
change to education delivery to encompass online methods;
and it also offers opportunities for the move toward creative,
personalized learning that emphasize student choice, personal
identity, and strengths. The public health sector is becoming
more diffuse and complex with many different players joining
in an intersectoral approach that is defined by a digital
era; such change demands a more responsive approach to
higher education.
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In New Zealand, similar to the rest of the world, the COVID-19 pandemic brought
unprecedented disruption to higher education, with a rapid transition to mass online
teaching. The 1st year (and 1st semester in particular) of any University degree presents
unique challenges for students. Literature suggests these students have significant
learning concerns as they adjust to University teaching and assessment requirements.
These challenges may be exacerbated with the rapid introduction of online learning
environments as they are increasingly disconnected from their peers, and, at a greater
risk of struggling with web-based learning technologies.

Keywords: online bundle learning, engagment, higher education, COVID-19, Learning Management Systems

This study investigated online learning strategies employed by 1st year students and examined the
association between these strategies and student achievement. The University’s learning
management system (LMS; Blackboard) was used to collect deidentified data related to
students’ engagement with online content. The number of times content was clicked was
recorded each day for the student’s three courses. These data were collected over a nine-week
period for all students (N = 170) enrolled in the 1st semester of their degree. This nine-week period
spanned from the commencement of COVID-19 online learning to the week of final assessments.
The relationship between assessment date and online engagement was investigated and linear
mixed models were used to determine if engagement with online learning was associated with final
course grades.

The results suggested that students adopted a learning strategy that coordinated their online LMS
engagement with course assessment due date. Students had a 388% (SD 58%) greater specific
engagement with the LMS on the assessment due date and the day prior, than throughout the
remainder of their course. A further trend was observed whereby when an assessment was due in one
course the students used an ‘online bundle learning’ strategy of increased engagement with the two
other courses which has positive practical implications for the timing of uploading new teaching
material. Finally, a clear relationship between the level of student LMS engagement and student
course grade existed. For every additional week of zero LMS engagement, the odds of a student
achieving. a grade lower than B were 1.67 times higher (95% CI 1.24, 2.26; p < 0.001), regardless of the
course.

The rapid transition to online learning, as a consequence of COVID-19, has highlighted the
risks of student disengagement, and the subsequent impact on lower student achievement
across multiple courses. In addition, the authors investigated an ‘online learning bundling’
strategy that emerged; where students engaged more with a course when they were online
submitting an assessment in a different course. These results emphasize the need for a
university to implement greater cross-faculty coordination with reference to course design,
uploading of information to LMS and timing of assessments. Improved coordination would
provide a more effective online learning environment that maximizes student engagement and
therefore achievement.

Frontiers in Education | www.frontiersin.org

47 March 2021 | Volume 6 | Article 641262


http://crossmark.crossref.org/dialog/?doi=10.3389/feduc.2021.641262&domain=pdf&date_stamp=2021-03-19
https://www.frontiersin.org/articles/10.3389/feduc.2021.641262/full
https://www.frontiersin.org/articles/10.3389/feduc.2021.641262/full
http://creativecommons.org/licenses/by/4.0/
mailto:skmillar@aut.ac.nz
https://doi.org/10.3389/feduc.2021.641262
https://www.frontiersin.org/journals/education
www.frontiersin.org
https://www.frontiersin.org/journals/education#articles
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/journals/education#editorial-board
https://doi.org/10.3389/feduc.2021.641262

Millar et al.

INTRODUCTION

The transition to higher education (HE) is often a complicated
and difficult time for students (Kember, 2001). Many new HE
students have moved directly from secondary education to HE
and are not used to the typical HE environment. This is
characterized by less structured class time per week, less
direct contact with peers and teachers, and a greater
expectation for independent learning. New HE students need
to adjust quickly to these different styles of teaching and
assessments, while adapting to the demands of a self-directed
and independent approach to their academic work. Successfully
adjusting to this increased level of independence in the first year
is important, as it has a strong influence on total student effort
and level of achievement, as well as increasing the likelihood of
the student completing the whole course (Krause, 2001, 2005).
Ultimately, it is each students’ ability to adjust and engage in the
HE environment that becomes a strong determinant of their
level of engagement and achievement.

The HE environment has several non-academic factors that
are related to student’s success, time management, engagement
and participation. Students must learn to cope with the new and
often competing demands of the HE environment. For example,
the juggle between work-life balance, and the peaks and troughs
of workload. Research by Scherer et al. (2017) found that
effective time management was a significant predictor of
tertiary academic outcomes, as those with poor time
management found it hard to plan and were often rushed at
the end of a course or at assessment time. Literature highlights
that in HE, there is a significantly positive relationship between
students with who do manage their time effectively and
academic performance (Khan et al. (2020)).

Snyder (1971) often referred to the concept of students
understanding the ‘hidden curriculum’ (ie., students knowing
which key assessment points they need to attend and when, in
order to achieve). This concept is important when trying to
understand how students best strategize or allocate their
attention and their time and has been discussed as a potential
time-management issue (Miller and Parlett, 1974). However, the
concept that is under-researched is the balance between strategic
use of time and potentially a miss-management of time, especially
for 1st year HE students.

The second non-academic factor associated with academic
success is student engagement, which is defined as ‘the quality of
effort devoted to educationally purposeful activities that
contribute directly to desired outcomes’ (Chickering and
Gamson, 1987). One way to consider engagement is that it is
a gauge of the strength of the relationship between students and
their HE institution. The HE institutions aim is to create an
environment that affords learning to happen, but ultimately the
final act of engagement lies with the student actions.
Understanding and measuring student engagement in HE is a
challenge, as it has multi-dimensional mechanisms, such as
educational challenge, active learning, student-staff interaction,
and support on campus, to name a few.

One weakness of traditionally measuring engagement in HE
has been the lack of tools to objectively understand student
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engagement. The most commonly used tool is the National
Survey of Student Engagement (NSSE) which relies on
self-reporting survey data. However, ‘active learning’
(i.e., frequency of class participation; Carini et al., 2006) has
been used in previous research to provide an understanding of
HE engagement level. Traditionally, this has been recorded
during face-to-face HE program delivered on-campus that
typically feature content taught in a classroom at a
prescribed time, and supplemented with prescribed readings
and assessment (Broadbent, 2017). One of the more recent
advancements in trying understanding student’s interaction
with the virtual environment in is the evolving area of HE is
learning analytics (LA). In particular the use of large scale
educational data about learners and their contexts. In this
area, researchers have presented information about learners
and their environment, with an attempt to provide models
for future behavior (Ranjeeth et al, 2020). However, it
appears that with advances in LA there is still little recorded
improvement to student learning, or learning support for
students (e.g., Viberg et al, 2018). This raises the question
about how insights from LA can help facilitate the transfer into
learning and teaching practices.

Understanding  engagement in online HE learning
environments has shown mixed results when compared to
face-to-face measures. Research has shown that students that
have chosen their University course specifically because it is
online are likely to be have been attracted by the high level of
flexibility and independence it offers (Bernard et al., 2004). They
are confident they have the skills to excel, they enjoy the learning
style and have the time management skills required to succeed in
the online environment. Indeed, HE students have reported that
time management and regular interaction with content and other
students were the top skills needed to be successful with online
learning (Roper, 2007).

The impact of COVID-19 led to a rapid transition for most HE
institutions from face-to-face teaching to online learning
environments. While a few HE institutions had online courses
or blended courses in place, the majority were not prepared for
this rapid change to online delivery and therefore had minimal
time to re-design course delivery for this new environment.
Unfortunately, there is a paucity of research examining
engagement with online learning tools, particularly for those
who, due to COVID-19, are suddenly forced to transition
from a face-to-face to online environment which was not their
initial learning style choice. Many HE institutions use Learning
Management Systems (LMS) and this provides an opportunity to
explore student engagement via their online learning behaviors.
While there are many inter-related factors that influence student
engagement, the authors have attempted to respond to the call
from Viberg et al. (2018) of combing the science of learning
analytics with pedagogical knowledge. Therefore, in order to
better support student achievement and enhance the
understanding of student engagement behaviors the aims of
this study are to; (1) to understand the online learning
strategy of 1st year HE students (forced) into an online
environment, and (2) to examine how the strategy adopted
influences student achievement.

Frontiers in Education | www.frontiersin.org

48

March 2021 | Volume 6 | Article 641262


https://www.frontiersin.org/journals/education
www.frontiersin.org
https://www.frontiersin.org/journals/education#articles

Millar et al.

MATERIALS AND METHODS

Participants

One hundred and seventy students who were enrolled in three
courses as part of the first semester of their undergraduate degree
participated in this study. As a response to COVID-19 these
students, that were originally enrolled in face-to-face courses,
were transferred to online delivery from week three.

Two courses had two assessment points across the semester;
one mid-term assessment, and one assessment at the end of
semester. While the third course had three assessments. For each
course the structure included live online lectures, pre-recorded
video content, and weekly online tutorials. The online delivery for
the three courses was completed over nine-week period.

Online Engagement

Online engagement and activity was defined as the log data
collected by the LMS, e.g, time spent or number of
interactions students had with the LMS (Henrie et al., 2018).
In this study online engagement was defined as the number of
clicks per student recorded on the LMS. For each course online
engagement data were extracted from the Blackboard Learning
Management System using the in-built reporting feature. For
each student, every time content was clicked (e.g.,
announcements, course materials, assessments) this
information was recorded and stored within the LMS. While
some engagement research uses log data of time spent logged into
a page (e.g., Henrie et al.,, 2018), the authors found that this
measure can give a false reading if a page was left open and not
attended; thus giving the impression of a very long ‘engagement’
time with the LMS. Retrospective data covering the nine-week
period were exported to an Excel spreadsheet, for each of the
three courses separately. These data contained a daily breakdown
of engagement information for each student (total number of
clicks each day), for each of the three courses, across the nine-
week period.

Student Achievement

Student achievement was measured using the final course grades
that students received at the end of semester. The grading system
ranged from 0 to 9, where 9 represented an ‘A+ grade, 8
represented an ‘A’ grade, and 7 represented an ‘A-". The
lowest passing grade is 1 which represented a ‘C—’, while a 0
was a failure to pass. The final course grade was calculated by
averaging the mid-term and final assessment grades.

Analysis

In the first instance, student online engagement with each of the
three courses were summarized using descriptive statistics
(mean + SD). The descriptive analysis was stratified by
assessment days, non-assessment days, and the day prior to
assessment day. The relationship between an assessment due
date and change in online engagement in other courses was
examined by calculating the difference between engagement on
the due date and the days prior. These differences were presented
as Cohen’s D effect sizes with the following thresholds: 0.2 = small
effect, 0.5 = medium effect, 0.8 = large effect (Cohen, 1988). All
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achievement and engagement data was de-identified in order that
appropriate ethical standards were maintained.

Lastly, generalized linear mixed models were used to examine
if the level of engagement with online content was associated with
final course grades. The final grades were dichotomized into ‘B
grade or higher’ and ‘Lower than a B grade’ (B grade = 5), as this
was the middle grade. This was treated as the outcome variable.
Student engagement data was summarized for each student as the
number of weeks throughout the nine-week period where
students recorded no engagement with the online LMS. This
variable, along with the course (three levels) were added as fixed
effects, while each student was added as a random effect to
account for the repeated measures. These models were
specified with a binomial distribution and logit link function
and were fit in R software (v 4.0.0) using the Ime4 package.

RESULTS

The results section present data to answer the two research aims;
(1) To understand the 1st year student’s online learning strategy
and engagement and, (2) to examine how the strategy adopted
influences student achievement.

The mean number of online interactions per day, along with
the assessment dates for each course, is shown below in Figure 1.
The spikes in student online engagement generally coincide with
either the actual course assessment date (Figure 1, black vertical
lines) or the uploading of key information related to an
assessment onto the LMS (Figure 1, course 1(red) early June
and course 2 (green) mid-May).

The values in Table 1 represent student engagement strategy
through the mean number of interactions with the LMS per
student per day per course and course grades.

The strategy showed the use of a low level of mean daily
engagement during the semester (i.e., 3.11-3.94) with relatively
high levels of engagement when an assessment was due
(ie, 10.5-15.6). There was a large difference between
engagement levels on assessment due dates and ‘day-
proceeding assessment due date’ compared to non-assessment
days. Student strategy led to 312 and 453% more online
interactions when assessments were due. Interactions with the
LMS were higher around assessment due dates, however, it is also
worth noting that a small part of this increase was caused by
students submitting assessment; i.e., on average 3-4 interactions
per course to submit an assessment. It is worth noting that each
week included online lectures, workshops, discussion boards and
readings, so to have a daily use of only 2-3 interactions per day
would be considered quite low in relation to the staff expectations
of the course demands.

A key part of this study was to understand the learning curves
of students in a COVID-19 environment and the link to
achievement. It is important to consider the potential
achievement implications for the students that adopted a ‘low
or no online engagement’ strategy, as across the nine weeks of
the three courses, approximately 34% (n = 53) of all students
had two weeks of zero engagement with all of their three
courses.
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FIGURE 1 | The distribution of online engagement across the semester, for each course. The black vertical bars represent the assessment dates for each course.

TABLE 1 | LMS use on assessment and non-assessment days for 3 courses.

Variable (means) Course 1 Course 2 Course 3
LMS use per day during the semester 3.1 3.46 3.94
LMS use on an assessment due date 10.5 12.9 15.6
LMS use on an assessment due date, plus day before 9.07 12.3 10.7
LMS use without assessment due date 2.88 3.26 3.57
LMS use without assessment day, plus day before 2.64 2.72 3.43

% Difference between assessment day plus day before and non-assessment days 398% 453% 312%
Number of students with a B grade or above 117 75 87
Number of students below a B grade 49 91 84

LMS = Learning management system.
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FIGURE 2 | Relationship between student achievement and the number of weeks with no online engagement. Estimates obtained from a generalized linear mixed
model (binomial distribution, logit link). The shaded regions represent 95% confidence intervals.
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TABLE 2 | Effect sizes difference of online engagement in one course, when an
assessment is due in another.

Course 1 Course 2 Course 3

Day 8 0.4 Assessment -0.4

Day 10 Assessment -0.1 0.2

Day 14 0.3 0.4 Assessment
Day 28 0.6 0.5 Assessment
Day 49 F. Assessment 0.4 0.2

Day 52 F. Assessment -0.2

Day 56 F. Assessment

F. Assessment, final assessment, no other assessment due for that course.

The relationship between final course grades and the number of
weeks with no online engagement is presented in Figure 2 below.
All three courses displayed a similar trend; as the number of weeks
with no online engagement increased, the probability of achieving a
B grade or higher significantly decreased. On average, for every
additional week of no online engagement, the odds of achieving a B
grade or better were 0.60 (95% CI 0.44, 0.81; p < 0.001), regardless
of course. The inverse of this ratio can be interpreted as: the odds of
achieving a grade lower than B are 1.67 times higher for every
additional week of no online engagement.

The final data presented in this study explored learning curves
of students online engagement during COVID-19 when an
assessment was due in one of the three courses. Table 2 below
demonstrates the effect size differences between the online LMS
engagement level in one course, coinciding with an assessment
due in another course. This measure was determined by
comparing the LMS values (mean and SD) on the day of
assessment in one course to LMS values of the day before in
another course. Findings showed that when an assessment was
due in one course, for 80% of the time the students subsequent
online engagement increased in one or both of the other two
courses, despite those other two courses not having assessments
due at that time. For the majority of the cases there were small to
moderate effect size differences between an assessment due date
and an increase in online engagement in the other courses. This
strategy could be described as a ‘bundling effect’ of cross-course
online engagement occurring due to assessment deadlines. The
two exceptions to the ‘bundling effect’ were, (1) at the start of the
semester, when online use was high across all courses as students
were adjusting to a new online environment and (2) when an
assessment in another course had occurred two days earlier.

DISCUSSION

This study aimed to understand the student learning curves of 1st
semester, 1st year HE students in a COVID-19 enforced online
environment, and the relationship with achievement. In order to
explore these topical questions, a mixed method modeling was used
of daily engagement data from the University LMS and end of
semester grades. The clear result from this study has been gaining an
understanding of the student engagement strategy and it’s
significant connection with the timing of assessments.
Specifically, student online engagement displayed large peaks
and troughs that correlated with assessment due dates. For
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many students, they had prolonged periods of little or no
engagement with an online course, until close to an assessment
due date. The ‘heart-beat’ graphic of Figure 1 that represented the
level of online engagement with the LMS during the 56 days of the
course, and the assessment due dates for the 3 analyzed courses
demonstrated a clear interrelatedness between student online
engagement and assessment due dates. This strategy of selective
interrelated behavior of ‘when to engage’ online can be in part
explained by Snyder (1971) and Miller and Parlett (1974) research
of the ‘hidden curriculum’. ‘Hidden curriculum’ research
demonstrated that students can be strategic about their use of
time and energy in relation to course work and to assessment, and
the study approaches in this paper supports this i.e., students spent
more effort on tasks relating to assessment. What is uniquely
demonstrated in Figure 1, is just how selective and strong the
student behavior is toward assessment timing, but also worryingly
the low levels of engagement between assessment dates, in particular
the 53 students who had two weeks of no online engagement with
their three courses.

Most HE literature links sustained effort and engagement to
students’ success. However, this is strategy has not been
demonstrated by the students in this study, where students
were forced (quickly) to move to the online learning style.
Figure 1, highlighted student engagement was low between
assessment due dates, and thus not sustained evenly over the
course. Table 1 also showed that the level of daily engagement on
the day of and including the day before an assessment was due,
was on average 388% (SD 58%) higher than the average of all the
other days during the semester. These numbers clearly represent a
learning curve strategy where students have focused their
engagement with the LMS predominately toward assessment
dates; consequently, creating a peaks and troughs approach.
This strategy appears to be contrary to HE literature that
demonstrates higher engagement, i.e., sustained, and more
dedicate time to a subject, the more success a student has
(Carini et al., 2006). Having high levels of engagement in
learning, but also sustained effort has strong links to building
the foundation of skills needed not only for success in HE, but
also post HE (Kuh, 2003). In an online learning environment,
where a lack of face-face interaction occurs, exceptional online
engagement is needed in order to be successful (Bryson, 2014).

While one view of the results in Table 1 and Figure 1, might
support a selective approach to the use of time engaged with the
LMS in relation to assessments: a contrasting view of potential
concern, for these students in these trough periods. In this study,
the authors investigated the peaks and troughs approach, to see if
low levels of LMS engagement was a disadvantage for students.
The results shown in Figure 2 demonstrated that it was a
disadvantage, and that for every additional week of no LMS
engagement, the odds of achieving a grade lower than B were
almost twice as high. This result unfortunately illustrated that
students who implemented a strategy of no LMS engagement for
a period, such as a week or more, had a strong negative impact on
their final grade. This finding is in line with literature, which links
sustained effort and engagement, to a student’s success
(Chickering, and Gamson, 1987), instead of a peaks and
troughs engagement approach as highlighted in this study.
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An unexpected result to arise from the analysis of LMS
interactions with this research was presented in Table 2. Here
the authors identified that the act of working on one course for a
student assessment coincided with increasing engagement in one
or both other courses. That is, when a student was online working
on one course assessment, they also appeared to use that
opportunity to bundle their LMS time and log on and to
another course. This could be considered an ‘online bundle
learning’ strategy. This strategy has been evidenced in other
online environments, for example when the viewing or the
sale of one product is bundled to that of another, in order to
get greater sales and/or views (Jiang et al., 2018). The results in
Table 2 showed effect size differences and ‘online bundle
learning’ occurred 80% of the time a student was online for a
course with an assessment due, they also had increased levels of
LMS engagement in one or both of their other courses. The
implications for the HE course leaders is to recognize the positive
engagement ‘bundle’ effect when they plan the time to upload
new material to their online course so that the engagement of the
students is maximised.

A concluding point from Figure 1 is the impact on engagement
of the timing of the final course assessments in relation to each
other. While the timing of assessments is a challenge in HE, with
multiple courses all needing to schedule assessments, having a
short space between assessments due dates, may put substantiable
pressure on students to complete these assessments. The timing of
assessments is a key topic that students in HE cite as a major source
of stress (Divaris, et al., 2008). The timing of assessments is an area
where there needs to be greater cross faculty integration, to assist
with student stress management and well-being (Divaris et al.,
2008). Especially with 1st year students, where most courses are the
same for students, there is the opportunity for faculty staff to work
together and space the assessments more.

CONCLUSION

In summary, this research aimed to firstly understand the student
learning strategy in the enforced COVID-19 environment and the
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Due to COVID-19, universities have been facing challenges in generating the best
possible experience for students with online academic training programs. To analyze
professors’ expectations about online education and relate them to student academic
performance during the COVID-19 pandemic, and considering the socio-demographic,
entry, and prior university performance variables of students. A prospective longitudinal
design was used to analyze the expectations of 546 professors (54.8% male) in T1.In T2,
the impact of the expectations of 382 of these professors (57.6% men) was analyzed,
who taught courses during the first semester to a total of 14,838 university students
(44.6% men). Professors’ expectations and their previous experience of online courses
were obtained during T1, and the students’ academic information was obtained in T2. A
questionnaire examining the Expectations toward Virtual Education in Higher Education
for Professors was used. 84.9% of the professors were considered to have moderate
to high skills for online courses. Differences in expectations were found according to the
professors’ training level. The professors’ self-efficacy for online education, institutional
engagement, and academic planning had the highest scores. The expectations of
professors did not directly change the academic performance of students; however,
a moderating effect of professor’s expectations was identified in the previous student
academic performance relationship on their current academic performance.

Keywords: COVID-19, higher education, online teaching and learning, students experiences, university student

INTRODUCTION

Due to the COVID-19 pandemic, universities have been facing challenges in creating learning
experiences for students using online academic training programs. This new training scenario has
tested the adaptability, willingness, and flexibility of faculty members around the world (Quezada
et al., 2020). Due to the consequences of the pandemic on teaching and learning processes at all
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educational levels, there is an urgent need to understand how
professors” expectations about online education, are linked to the
learning processes and academic performance of their students,
considering the changes produced by new forms of teaching
and learning.

Theory on the expectations of professors, also known as
the Pygmalion effect was presented by Rosenthal and Jacobson
(1968), these authors demonstrated that student performance
was influenced by teacher expectations. This finding was the
beginning of several studies that observed the effect of teacher
expectations on the academic performance of their students
(Brandmiller et al., 2020). The expectations of professors are
defined as the beliefs or assumptions that teachers make about
the general levels of behavior and performance of students during
their training process (Rubie-Davies et al,, 2006). Professor’s
expectations are explained from a sequence of events such as
the existence of stimuli that trigger the teacher’s expectations.
Then, these expectations are communicated to students and
they change, which allows for the generation of behaviors that
allow the student to adjust to these expectations impacting
student outcomes (Rosenthal, 1994). These beliefs arise from the
assessments that professors make based on the characteristics of
the subject they teach, about each student, a particular group, or
for the course in general (Barriga et al., 2019).

Research on professors’ expectations has helped identify
how they manage the complexities of the classroom to meet
the diverse needs of students (Timmermans et al., 2018). The
effects of professor’s expectations impact their students through
classroom interaction (Hornstra et al., 2018). Therefore, the prior
beliefs of educators may influence their motivation to carry out
the various instructional activities necessary for the development
of the subject matter and affect the academic performance of the
students. When professors present negative expectations about
their students’ performance, they can have a negative influence,
especially, in the case of underachieving students (Madon et al.,
1997; De Boer et al., 2018).

Professors’ expectations about student performance that
are systematically too high or too low compared to the
students’ actual performance level are called biased expectations
(Timmermans et al, 2015). Professors may have biased
expectations about the whole course or some students (De
Boer et al,, 2018). In this case, when teachers present diffuse
expectations about performance, these may result in a self-
fulfilling prophecy; that is, low expectations may hinder
student learning, whereas high expectations may foster student
learning and eventually lead to higher achievement gains
(Gentrup et al., 2020).

A recent systematic review summarizes research published
between 1989 and 2018 on the expectations of professors
working at different educational levels. The results identify that
educators’ expectations for their students may be affected by
demographic, social-psychological, behavioral, and classroom
participation characteristics. However, the authors of this review
caution that 30% of the selected studies, in their statistical
analyses, did not have student academic performance controlled,
making it difficult to establish whether low expectations for a
group of students represented a biased professor’s expectations

or actual reflections based on the students performance
(Wang et al., 2018).

Little research has been conducted in the field of higher
education that addresses the issue of professors expectations
in this context (Li and Rubie-Davies, 2016, 2018; Timmermans
etal., 2018). Qualitative research that analyzed 20 interviews with
university professors reported that both student characteristics
(prior academic performance, motivation, and study skills) and
professors’ characteristics (prior teaching-learning experience
and professors’ self-efficacy) should be considered influential
factors in the formation of professors’ expectations (Li and Rubie-
Davies, 2018). Therefore, in the process of building professors’
expectations, aspects of their students and that of the professors
themselves may be involved.

The COVID-19 pandemic has increased anxiety and stress
for university students due to the sudden switch from face-
to-face teaching to an online learning system. This demands
greater autonomy from young students, concentration, and
adds concerns about their own physical and mental health,
as well as that of their friends and family (Besser et al,
2020; Mseleku, 2020). Because of the pandemic and its
consequences, the academic performance of college students
has been affected by multiple students, professors, institutional
factors, and connectivity-related issues (Adnan and Anwar,
2020; Demuyakor, 2020). For many students, this transition
process has been negatively assessed (Garris and Fleck, 2020).
A study analyzing the impact of COVID-19 in 30,383 university
students in 62 countries indicated that students were primarily
concerned about issues related to their future careers and
studies, experienced boredom, anxiety, and frustration, and
that connectivity difficulty and perceived increased workload
prevented them from maintaining and improving their academic
performance. Additionally, during the transition process to
online education, over 53% of the students were satisfied with
the support provided by professors and universities, mainly in
Oceania, North America, and Europe (Aristovnik et al., 2020).

The positive evaluation of the students based on the actions
of their professors highlights the importance of the relationship
between them during this stage. In the COVID-19 scenario,
students’ perception of belonging and importance is related to
high levels of adaptability, and regular opportunities to express
their needs and to connect individually with their professors are
beneficial for adaptation to this new context (Besser et al., 2020).

Due to the uncertainty of the COVID-19 pandemic,
it is of interest to analyze professors’ expectations about
online education and evaluate its effects on academic
performance by considering student characteristics, such as
socio-demographic factors, college entrance, and pre-pandemic
academic performance. In this regard, analyzing professors’
expectations is an important area of research in educational
psychology (Wang et al., 2018). This study seeks to provide
support from a theoretical and practical point of view. From
a theoretical perspective, it will contribute to the literature on
the influence of expectations on student academic performance
in a specific context of crisis, in addition to clarifying the role
of prior academic performance within this relationship. This
information will enable us to identify, from a practical point of
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view, the most relevant expectations that predict student success
throughout the semester, which can be useful in implement
strategies for the continuous training of professors, in contexts
where it is necessary to resort to forced virtual education. This
study aimed to analyze professors expectations about online
education and relate them to the academic performance of
students during the COVID-19 pandemic, considering the
socio-demographic, university entrance, and previous university
performance variables of the students.

Therefore, the following assumptions are made: first, we are
interested in knowing if (H1) in the face of the COVID-19
pandemic, professors will have positive expectations about online
education. Considering the theory of the Pygmalion effect on
teacher expectations in university teachers with their students,
with the aim examining the possible effects of expectations and
their influence on student performance (De Boer et al., 2018).
Our second hypothesis seeks to answer whether (H2) professors
with previous experience of teaching online courses have higher
expectations than inexperienced professors; concerning linking
professor expectations to their students. This hypothesis arises
from research that posits how different teacher characteristics
such as background and beliefs, play a role in the construction
of their expectations (Rubie-Davies, 2007; Garcia-Martin and
Garcia-Sanchez, 2017; De Boer et al., 2018). In examining the
links between teacher expectations and their students, (H3) a
positive relationship is expected to be found between professor
expectations and student performance during the COVID-19
pandemic, controlling for high school (GPA), college entrance
exam (PSU) scores, and the prior career performance of students
in higher education. Furthermore, these (H4) differences are
expected to be found in the importance of the dimensions
of professors’ expectations in predicting student performance;
and (H5) professors’ expectations are expected to moderate
the relationship between prior and current student academic
performance. All of this is intended to provide data that seeks
to answer whether teacher expectations are a true representation
based on student performance (Wang et al., 2018).

MATERIALS AND METHODS

This study corresponds to a prospective longitudinal design.
On a temporal level, it is a longitudinal panel investigation
(Ato et al., 2013).

Participants
During the beginning of the first semester in 2020 (T1), all the
professors of a university in the south of Chile were invited
to participate in the study. We obtained information about
expectations relating to online education during the COVID-19
pandemic from 546 professors (54.8% men and 45.2% women),
with an average age of 46.41 years (SD = 11.3). At the end of the
academic period (T2), 382 of these professors (57.6% men and
42.4% women) were identified as having taken courses during the
first semester for a total of 14,838 university students (44.6% men
and 55.4% women; age M = 21.67; SD = 2.73) from 95 careers.
Table 1 presents the distribution of students and professors
participating in the study, considering the discipline of

TABLE 1 | Description of participating professors and students.

Discipline Professors Students
T1 T2 (% about T1)(%)

Natural Science 109 80 (73.4) 1.131
Agricultural Sciences 71 53 (74.6) 1.911
Medical and Health Sciences 127 47 (87.0) 3.109
Social Science 147 133 (90.5) 5.528
Humanities 39 28 (71.8) 328
Engineering and Technology 53 41 (77.4) 2.831
Total 546 382 (70) 14.838

knowledge of the faculty to which they belong. In general for all
disciplines, between 71 and 77% of the professors took courses,
except in the Medical and Health Sciences, where only 37% took
courses during the first semester, and in the Social Sciences,
where it was 90.5%. This difference was significant, X*(5) = 97.86,
p < 0.001.

Instruments

Expectations toward Virtual Education in Higher
Education for Professors (CEEVES-D)

The questionnaire on Expectations toward Virtual Education
in Higher Education for Professors (CEEVES-D) (Lobos-Pefia
etal,, in preparation) was used to evaluate educators’ expectations
about online education. As well as measuring expectations about
online education; the questionnaire design is self-reporting, and
consists of 35 items distributed in nine dimensions, as described
in Table 2.

Each item is answered on a five-point Likert scale, where one
indicates “strongly disagree” and five indicates “strongly agree.”
The higher the score, the higher the professors’ expectation of
online education is considered high or positive, and scores below
three indicate negative or low expectations. Reliability ranged
from o = 0.79 to 0.95/ wt = 0.74 to 0.96 for the dimensions and
total scale.

Professors’ Previous Experiences Teaching Online
Courses

The responses were evaluated with oriented questions on
the background of the participants’ previous use of virtual
classrooms, asking about their perception of ability and
competence. Three question items were presented: have you
received training in teaching using virtual classrooms? (Virtual
Campus, Canvas, other), to be answered with two options
(Yes/No); as a professor, have you developed courses using virtual
classrooms? (0, 1, 2, or more), and how do you evaluate your
ability/competence to develop these courses? (0 = no ability to 3
= high ability).

Sociodemographic Characteristics of the Students
and the Grade Point Average (GPA)

Gender, university entrance age, high school average grade, the
score of university entrance exam (PSU), and type of origin
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TABLE 2 | CEEVES-D dimensions.

Name Description

Cant. of ltems

Institutional Engagement

Professors self-efficacy for
online education

Interaction with students

Learning resources and

activities

Academic planning

Teleworking in the context of

crisis

Comparison with attendance
performance, learning and teaching

Online evaluation
process

Monitoring of learning

Refers to the degree of support and resources that the university is expected to provide to the professors
It shows the capacity to carry out pedagogical, evaluative and administrative processes in a platform

Defined as expectations to achieve adequate communication and personal relationship with students.
Considers the expected contributions of online activities and resources to the teaching/learning process

Defined as the expectations about communicating and developing the subject according to the planning
It corresponds to the expectations of generating a space in the home suitable for developing online activities

Defined as the degree to which the online experience will be better or worse than the traditional one in terms of

It refers to the ability of virtual environments to generate safe assessments that support the teaching/learning

Related to the ability to follow the learning that the students are doing in the subject

7 items
4 items

4 ftems
4 ftems

4 items
4 items

3 items

3 ftems

2 items

institution were considered as characteristics of the students’
university entrance variable. The grade point average (GPA) in
the first semester of 2020 and the previous years was obtained
from the academic record of the university and considered as the
students’ academic performance.

Procedure

This research was endorsed by the Ethics Committee of
the participating university, corroborating the ethical criteria
for research with human beings. The university entrance
data of the students was obtained in March 2020 from the
official information registration platforms of the university. The
application of the instrument of expectations of professors and
their previous experience in online courses was carried out in
digital format after obtaining their informed consent, during
April 2020, corresponding to the month of the beginning of
the academic period, in a virtual format. Finally, the academic
performance of the students was obtained at the end of the
first academic semester from the LMS CANVAS platform
(September 2020).

Analysis Plan

All analyses were performed using R version 3.6. Using the
information available in the first application, the expectations
were analyzed using descriptive statistics. In addition, the
relationship between previous experience and the set of
expectations was analyzed using a non-parametric multivariate
ANOVA test based on 1,000 permutations.

To study the relationship between professors’ expectations
and student performance in each class, a mixed linear effects
model was used, using the information available in T2. As
student control variables, gender, age, type of school of origin,
and the quadratic effects of high school, entrance scores on the
Language Arts and Mathematics test (PSU), and grade point
average in the previous semesters in the career since 2015
(university grades) were considered. As control variables of the
professors, we used their sex, knowledge discipline, workday,
and previous experience in virtual platforms. Regarding the

expectations variables, the nine dimensions of the CEEVES-D
instrument were considered. To account for the dependence of
the data on each other, the Faculty where the student, subject,
and professors belonged were considered as random effects.
Career was not considered as a random effect, since the variance
explained in the different models was very close to 0 and
generated estimation errors. To study the difference between
various mixed linear models, the likelihood ratio test was used.
To evaluate the degree of adjustment between different linear
models, the pseudo-R” indicator of Nakagawa and Schielzeth
(2013) was used, which allows the evaluation of the level of
adjustment to the total variance of the dependent variable as well
as the variance explained for each random effect.

RESULTS

To analyze professors’ expectations about online education
and relate them to students academic performance during
the COVID-19 pandemic, considering the socio-demographic
factors, university entrance, and previous student performance,
the results were organized in two sections. First, the results
related to university professors’ expectations about online
education and their relationship with their previous experience
were presented; and second, results regarding the link between
professors’ expectations with the socio-demographic and
academic characteristics of their students during the COVID-19
pandemic were presented.

Professors’ Expectations and Previous

Experience With Online Education

Table 3 describes the results of the descriptive form of
professor’s expectations for online education during the COVID-
19 pandemic. For all dimensions except the dimension of
comparison with attendance, they show averages statistically
different from three, which allows us to indicate a positive or
negative directionality for each of these. According to the results,
it can be affirmed that the dimension of teaching self-efficacy
for online education, followed by the dimension of institutional
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TABLE 3 | Descriptive statistics of CEEVES-D dimensions.

Dimension Descriptives Testforp #3

M SD Min Max t (545) p-value
Institutional engagement 3.73 0.68 1.43 5.00 251 < 0.001
Professors self-efficacy for online education 413 0.61 1.00 5.00 43.4 < 0.001
Interaction with students 2.87 0.96 1.00 5.00 3.2 0.001
Learning resources and activities 4.02 0.66 1.00 5.00 36.3 < 0.001
Academic planning 3.84 0.68 1.00 5.00 28.8 < 0.001
Teleworking in the context of crisis 3.75 0.80 1.00 5.00 21.8 < 0.001
Comparison with attendance 2.91 1.12 1.00 5.00 1.9 0.056
Online evaluation 3.39 0.86 1.00 5.00 10.5 < 0.001
Monitoring of learning 3.33 0.95 1.00 5.00 8.04 < 0.001
Total 3.60 0.56 1.26 4.89 25.2 < 0.001
TABLE 4 | Differences in expectations between people with and without training in virtual education.

Without training With training

(n =36) (n =510)
Dimension M SD M SD t p-value d
Institutional engagement 3.62 0.70 3.74 0.68 #39.8) = 0.97 0.337 0.17
Professors self-efficacy for online education 4.03 0.73 4183 0.60 (38.3) = 0.85 0.400 0.18
Interaction with students 2.78 1.02 2.87 0.96 1(39.5) = 0.51 0.614 0.09
Learning resources and activities 3.75 0.86 4.04 0.64 t(37.7) = 2.00 0.053 0.45
Academic planning 3.70 0.72 3.85 0.68 #(39.5) = 1.17 0.250 0.21
Teleworking in the context of crisis 3.51 0.84 3.76 0.80 1(39.6) = 1.74 0.090 0.31
Comparison with attendance 2.65 0.95 2.93 1.138 1(42.3) = 1.68 0.100 0.25
Online evaluation 2.95 0.84 3.42 0.85 t40.2) = 3.19 0.003 0.54
Monitoring of learning 3.08 1.02 3.34 0.94 139.3) = 1.49 0.145 0.27
Total 3.41 0.61 3.62 0.55 #(39.2) = 1.95 0.058 0.37

engagement and academic planning, were the dimensions that
received the highest score, that is, that professors in these cases
present positive expectations about these elements. However, it
was observed that the dimension of interaction with students
received the lowest score, which was significantly lower than
three points (M = 2.87).

Regarding the results obtained for questions oriented to the
previous experience of the professors with online education, it
was identified that 93.4% of the professors had received training
in teaching an online course. Of the professors, 23.4% had
taken an online course and 40% had developed two or more
courses. On the self-evaluation for taking online courses, 84.9%
considered that they had moderate to high skills for taking online
courses. Using a non-parametric multivariate ANOVA test with
1,000 permutations, only significant differences were found in
expectations attributable to participation in training courses (see
Table 4), F(3.6,473.4) = 2.7, pperm = 0.039, but not with respect
to the course completion, F(6.8, 1746.9) = 0.618, pperm = 0.758,
nor the perception of ability, F(4.82, 71.47) = 0.852, pperm =
0.478. The group that received training presents higher values on
all scales, with differences ranging from weak to moderate when

considering effect sizes. Only the difference between people with
and without training in online evaluation was significant, p =
0.003, d = 0.54.

Teaching Expectations and Their Link to

Student Academic Performance

Linear mixed models were used to model the relationship
between professors’ expectations and student performance (H3).
In the initial model investigation, non-linear relationships
between students’ previous and current performance were found;
hence, they were modeled as quadratic effects. Specifically,
the difference between the three models was tested: Model 1,
with control variables for professors and students; Model 2,
which considers the effect of expectations on performance; and
Model 3, which considers interaction effects between previous
performance and professor’s expectations on performance
during 2020.

Using the likelihood ratio test, no significant differences were
found between Models 1 and 2, X*> (9) = 8.82, p = 0.45,
indicating that professors’ expectations have no direct effect
on students’ current academic performance. However, there
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TABLE 5 | Model 1, 2 and 3 adjustment coefficients and indicators.

TABLE 5 | Continued

Model 1 Model 2 Model 1 Model 2
Coefficient Estimate valor-p Estimate valor-p Coefficient Estimate valor-p Estimate valor-p
Fixed effects —0.59 0.152 —0.53 0.207 Academic planning —0.02 0.626
(Intercept) Teleworking in the context 0.00 0.959
Student gender = Male -0.10 < 0.001 -0.10 < 0.001 of crisis
Age at entry 0.00 0.771 0.00 0.780 Comparison with 0.01 0.800
Type of establishment = 007  <0.001 0.07 < 0.001 attendance
Private paid Online evaluation 0.08 0.617
Type of establishment = 0.04 < 0.001 0.04 < 0.001 Monitoring of learning —0.05 0.329
Particularly subsidized Random effects 0.296 0.296
Establishment type = No 0.01 0.808 0.01 0.805 o Student
information o Subject 0.497 0.496
Secondary Notes 0.10 < 0.001 0.10 < 0.001 o Professors 0.515 0.519
Secondary notes?. 0.01 < 0.001 0.01 < 0.001 o Faculty 0.079 0.068
PSU Language 0.03 < 0.001 0.03 < 0.001 o Residual 0.532 0.532
PSU Language? ~0.01 0.003 ~0.01 0.003 pseudo-R? Nakagawa 0.138 0.145
PSU Math 0.04 < 0.001 0.04 < 0.001 and Schielzeth (2013)
PSU Mathematics? 0.01 0.026 0.01 0.026 General
No previous university 0.65 0.004 0.65 0.004 Subject 0410 0410
grade Faculty 0.077 0.080
Previous notes university 0.62 < 0.001 0.62 < 0.001 Student 0.023 0.005
Previous university 0.32 < 0.001 0.32 < 0.001 Professors 0.870 0.903
grades®. Level 1-Subject 0.003 0.003
Professors gender = Male —0.09 0.204 —0.09 0.211 ) ) )

i oo It is considered as a reference point the female gender of professors and student,
Teaching discipline = 0.48 < 0.001 0.48 < 0.001 municipal establishment, discipline of the Natural Sciences professors, teaching day less
Agricultural Sciences than 22 h, no training in virtual teaching, no courses taken and no self-informed skills for
Teaching discipline = 052  <0.001 0.56 < 0.001 online teaching.

Medical and health
sciences
Professors.discipline=Social 0.27 0.009 0.27 0.009 are significant differences between Models 2 and 3, X* (81) =
Sciences 213,506, p < 0.001, which indicates that teaching expectations
Teaching discipline = 021 0.163 0.23 0.123 influence performance, but as mediators of the effect of previous
H -
Uma‘n't'esl o performance on current performance.
Teaching discipline = 024 o.ore 0-25 0.0z Table 5 shows the parameters and adjustment indicators for
Engineering and R
technology Models 1 and 2; the parameters of Model 3 are available as
Teaching day = more than 0.02 0.840 0.01 0.860 supplementary information (see .Supplementary Material). In
29h both Models 1 and 2, the coefficients for student gender, type
Experience-Training: Yes 0.09 0.516 0.07 0.630 of educational institution of origin, GPA, PSU Language and
Experience-Courses : 1 _0.04 0.652 _0.05 0.583 Mathematics, previous university grade, and professor discipline
Experience-Courses : 2 or 0.02 0.820 0.03 0.732 are significant. When analyzing the adjustment indicators of
more Model 3, the pseudo-R* goes from 0.145 in Model 2 to 0.153 in
Self-reported ability: low —0.21 0.603 —-0.26 0.521 Model 3. The level that explains this improvement is the level 1—
skill of grades in each subject, whose pseudo-R* goes from 0.003 in
Self-reported ability: -0.12 0.757 -0.18 0.649 Models 1 and 2 to 0.01 in Model 3.
moderate ability Figure 1 shows the current performance prediction curves
Ss:‘lc'fponed ability: highly 0.01 0985 -006 0890 a5 a function of previous performance, moderated by each of
sle the expectation dimensions. In general, the variable that has
Institutional engagement —0.01 0.799 . .
. the strongest level of influence on current performance is the
Professors self-efficacy for 0.12 0.013 previous performance in the subject. This relationship is U-
online education . R K 3
o shaped, with the lowest point located in note 5.0, being the
Interaction with the 0.02 0.687 . . . )
student minimum considered sufficient. The rest of the variables (GPA,
Learning resources and —0.02 0.626 PSU Langu.age, a.nd PSU Math) prese'nt apprommately direct and
activities linear relationships, although of less intensity.
When analyzing the patterns by expectation variables, the
(Continued)  professor’s self-efficacy dimension for online education shows a
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FIGURE 1 | Moderation of expectations in the relationship between previous and current performance.

pattern of parallel curves, where the form of the relationship is
maintained for all levels of self-efficacy. However, the averages
are higher for professors with greater self-efficacy. In the variable
where the moderating effect is most strongly observed, it is in
the previous performance, specifically in the grades under the
inflection point of the U-curve. Two patterns stand out. First,
for the variables of student interaction, academic planning, and
monitoring learning, performance for students under the tipping
point is lower if professors have high expectations for these
variables. Concerning the second pattern, in professors who have
low expectations for teleworking in a crisis context, the U pattern
is broken and a linear relationship is observed between previous
performance in the university and current performance, which
does not occur in professors with medium or high expectations,
where the usual U pattern is replicated.

The relative effect of each of the dimensions is analyzed,
by considering the difference between the complete Model
3 and Model 3 by eliminating each of the dimensions
separately. In Table 6, it can be observed that six of the
dimensions (Institutional Engagement, Interaction with the
student, Academic Planning, Comparison with the attendance,
Evaluation in line, and Monitoring to the learning) when being
eliminated from the complete Model 3, generate significant
differences in the predictive capacity of the model.

TABLE 6 | Effect of each expectation dimension on Model 3.

Dimension X*(10) p-value
Institutional engagement 23.4 0.009
Professors self-efficacy for online 16.52 0.086
education

Interaction with students 41.5 < 0.001
Learning resources and activities 6.24 0.795
Academic planning 22.84 0.011
Teleworking in the context of crisis 17.90 0.057
Comparison with attendance 33.91 < 0.001
Online Evaluation 25.65 0.004
Monitoring of learning 31.76 < 0.001

Likelihood ratio test compares Model 3, against Model 3 without each specific dimension.

DISCUSSION

This study aimed to analyze professors’ expectations about online
education and relate them to students’ academic performance
during the COVID-19 pandemic, considering sociodemographic
factors, university entrance, and the previous university
performance of the students. The professors expectations for
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online education in the COVID-19 pandemic and student
performance are discussed in relation to their previous
experiences with virtual education.

Professors’ Expectations and Previous
Experience With Virtual Education

The results identified generally positive expectations for online
education in educators during the COVID-19 pandemic. H1
was confirmed (professors had positive expectations for online
teaching). Positive expectations were identified in the professors’
self-efficacy for online education, that is, professors’ belief in their
ability to teach online. This is followed by the dimension of
institutional engagement, which evaluates the university’s ability
to provide technological and pedagogical support to address
delivery of subjects and academic planning, a dimension referred
to the expectations in communicating and developing the subject
according to the planning.

Professors’ self-efficacy for online education is defined as
judgments about their ability to achieve the desired results
in student learning and participation. These beliefs affect the
effort that professors invest in the teaching process, which
benefits planning and organization, applying new teaching
methodologies, and meeting students’ needs (Tschannen-Moran
and Woolfolk Hoy, 2001). Studies report that professors
are more confident in carrying out their professional work
(Giménez-Lozano and Morales-Rodriguez, 2019). Professors’
self-efficacy is considered as an indicator that can make a
difference in the learning outcomes of students in their course
(Hampton et al., 2020).

Regarding institutional engagement, professors feel confident
about the contribution of the university as an institution in the
process of transitioning to online education due to COVID-19.
These results are congruent with a meta-analysis study describing
the different typologies adopted by universities around the
world during the pandemic. Many universities have shown
commitment in the transition process to online education due
to the pandemic, and institutions have taken advantage of the
potential created by forced virtualization to facilitate flexible and
innovative digital education methods (Crawford et al., 2020),
facilitating the construction of platforms and resources linked to
quality online education.

The third dimension, with positive expectations from
professors, was academic planning, which referred to the
expectations in communicating and developing the subject
according to planning. For an appropriate development of
teaching in online environments, professors need to be prepared
and motivated to re-design instruction with good pedagogical
sense and effectiveness. Therefore, professors feel expectations
to modify and adapt their traditional planning models to new
procedures and methodologies that contribute to improving the
quality of teaching and learning processes at distance. Authors,
such as Green et al. (2020), report that in other countries, the
transition process due to the pandemic began during the first
semester of 2020; at that time, professors in different countries
had to quickly redesign what they had prepared in advance for
the semester, unlike professors in Chile, who began the academic

year during March 2020 and were able to evaluate the scenarios
adopted in other institutions at the beginning of the year.

Low expectations were identified in terms of student
interaction. This finding is similar to that reported in other
studies, where university professors feel less competent in
the relationships they establish with their students during the
development of online courses (Hampton et al., 2020); although
professors have positive expectations regarding academic issues,
it seems that the establishment of social relationships with their
students is a process that is weakened. These beliefs on the part of
the professors may be a consequence of the evaluation processes
that professors carry out, based on the characteristics of the
subject they teach and on their students (Barriga et al., 2019).
However, it is important to note that the relationships between
students and their professors are associated with academic
results, participation, and the risk of dropout by young people
(Kincade et al., 2020).

Regarding the second hypothesis, which refers to the
effects of previous experiences teaching online courses on
professors’ expectations (H2), we found an effect of training
in virtual education, where untrained professors had lower
expectations than trained ones. It is important to consider
this finding during the transition to online education in the
COVID-19 pandemic, and training educators in online learning
environments contributes to the quality of teaching planning
and facilitation (Amador Solano and Espinoza Guzman, 2017).
Training provides professors with the opportunity to strengthen
their skills and knowledge to drive learning within virtual
environments (Odunaike et al., 2013).

Teaching Expectations and Their Link to

Student Academic Performance
With respect to linking professor expectations to their students,
(H3), the results did not identify relationships between
professors’ expectations and their students’ current academic
performance, after controlling for the previous grade (high
school GPA), scores on university selection tests (PSU), and
previous performance (GPA) in the career of higher education
students. It seems that the student’s academic performance is a
variable that is more related to elements of the student, such
as motivational factors like academic self-efficacy, self-regulation
in learning, and effort regulation, etc. (Richardson et al., 2012).
Likewise, in H4, where it was expected to find differences in the
importance of the dimensions of teaching expectations in the
prediction of student performance, it was possible to identify
how the different dimensions of the questionnaire on teaching
expectations independently moderate the relationship between
the previous academic performance of students and current
academic performance. This finding is related to the results
presented by Adnan and Anwar (2020), who argue that, due to
the pandemic and its consequences, the academic performance of
college students has been affected by multiple factors, including
educator-related factors.

Finally, in response to H5, which hypothesized that
expectations moderate the relationship between previous
and current educational performance. From the results, it was
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possible to find a statistically significant moderating effect
of professors’ expectations on changes in the relationship
between students’ previous academic performance and current
academic performance. This finding is important, particularly
because it appears that the greatest influence is found in how
expectations affect previously underperforming college students,
strengthening or decreasing the inverse relationship between
previous and current pandemic performance in that group.

Although a limitation of the longitudinal research is the loss
of participants in T2. The participants belonged to a single
university, which, although it includes students from all over
the country, these results should be incorporated or analyzed
in teachers from other universities, both public and private.
Another limitation could be that the questionnaire was measured
in the context of emergency education, which may alter the
findings with respect to the factorial structure of the instrument
and its subsequent analysis. Further research on the subject
is suggested.

Among the strengths of this study, is its contribution
regarding educational expectations in the context of higher
education and their relationship to the success of university
students, a line of research where few studies have been identified
(Li and Rubie-Davies, 2016, 2018; Timmermans et al., 2018). It
has also presented results on the effect of educator expectations
on the academic performance of their students, statistically
controlled for other variables of interest, such as previous
academic performance, which is particularly valuable in noting
the strength of the relationship between previous university
performance and current performance (Wang et al., 2018).

The practical implications of these findings lie in the
importance of professors’ expectations regarding online
education and its effects on changing student academic
performance, especially during the first academic year where
young people are in a process of adapting to the new demands of
university life (Cobo-Rendon et al., 2020). For universities, these
results are useful in the construction of strategies for continuous
professor training, where it is possible to promote positive
expectations in the development of online courses and positively
impact educators and students.

Future studies could investigate how professors’ expectations
serve as moderators in other cognitive variables that motivate
students, such as academic self-efficacy, academic engagement,
and self-regulation of learning, which are essential for adaptation
to and success in university.

Studies of this type evaluate interested professors and improve
their performance by identifying areas of virtual education
with lower expectations. It also allows professors to identify
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Background: During the COVID-19 pandemic, universities all over the world have had
to reorganize their work for remote education to ensure continuity of learning. This
situation has forced both teachers and students into an atypical, very specific situation,
in which they need to cope with a number of psychological factors. Meanwhile, there
is a research gap in academic knowledge of the social and psychological factors that
determine attitudes toward forced remote learning.

Objective: To analyze the psychological traits of students in relation to their attitudes
toward forced remote learning.

Methods: The study assessed self-regulation and communication skills, as well thinking
and learning styles of 280 students in the situation of forced remote learning. We used
the methods of surveying and psychological testing for data collection. The data were
analyzed in R statistical software using the regression modeling methods.

Results: We found that the number of students with positive (46%) and negative
(54%) attitudes toward forced remote learning during the COVID-19 pandemic was
approximately equal. Using regression analysis, we identified several statistically
significant associations between the interpersonal communicative skills of students (self-
regulation, shyness, alienation, manipulative and cooperative communication styles)
and their thinking styles (right-hemispheric and integrated), on the one hand, and their
attitude to remote learning, on the other. It was also illustrated that depending on the
attitude to the forced remote learning, students differ by the percentage of assimilated
learning materials while studying under the lockdown.

Conclusion: The results identify that success of remote learning in many ways depends
on the extent to which it accommodates psychological traits of students who are forced
to acquire new knowledge without traditional classroom instruction.

Keywords: COVID-19 pandemic, forced remote learning, diverse educational needs, attitudes toward remote
learning, communicative and personal traits, thinking and learning styles, university students
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INTRODUCTION

During the COVID-19 pandemic, educational institutions
in more than 150 countries have faced unprecedented
circumstances: All the campuses were closed, and learning
was continued only remotely, mostly—with the use of digital
platforms. Simultaneously, together with the risks, new
opportunities have emerged. The forced transition to remote
learning has prompted teachers and students to accelerate their
mastery of digital technologies.

The coronavirus pandemic has had a substantial number of
indirect effects, including those related to education and learning.
As schools all over the world were compelled to shift to remote
learning due to the closure of educational institutions, some
1.5 billion students have been affected by these necessary policy
measures. Despite a lot of discussion, when it comes to the
macro side of the situation, such as the effectiveness of the
educational policy responses, not much is known about the
psychological aspects of remote learning. It should be noted that
this is the first time that the mode of learning has changed
so substantially: learning based on physical person-to-person
interaction between a teacher and a student in a classroom is
not possible in a situation of school closures on a global scale.
In these circumstances, both teachers and students need to cope
with a number of psychological factors (Seymour-Walsh et al.,
2020). It is critical to study the topic of remote education not only
as a learning system, but also as a psychological phenomenon
that includes such components as personal thinking styles and
learning motivation, mental processes (e.g., creative thinking and
spatial cognition), and psychological mechanisms (Yan et al,
2003; Singh and Thurman, 2019).

The current situation has a negative effect on people’s well-
being. The indeterminacy of the situation causes increased
anxiety in students who are in self-isolation during the
lockdown. At the same time, the efficacy of coping strategies
mostly depends on the psychological characteristics of the
people involved, particularly their level of life-satisfaction
(Rasskazova et al., 2020).

Analysis of academic research in Russia and abroad has made
it possible to identify risks, difficulties, and advantages of remote
learning. Several groups of difficulties exist with regards to
students’ experiences during the transition to the remote learning
mode: psychological, socio-psychological, social, operational,
and difficulties related to risks for mental and physical health
(Grigoryev, 2020). Psychological difficulties include a loss of basic
cognitive skills, greater demands on the psychological qualities
of teachers, difficulties in motivation and self-discipline. Socio-
psychological difficulties are closely related to the loss of direct
contact both between teacher and student and among students,
with a loss of real support that can lead to loneliness and anxiety.
An increase in social autonomy, alienation between students and
teachers, cyberbullying, and cyber trolling are problems students
face when it comes to the social aspect of remote learning. In
the operational field, the issue lies in the administration of the
learning process, staff qualifications and university resources to
deliver remote learning, including the schedule and the process
of examination (Henderson et al., 2017). The last group of

difficulties identifies the risks related to physical and mental
health, which includes difficulty in understanding the subject
matter, visual impairment, physical inactivity, depressive states,
as well as existential and ethical risks (e.g., virtualization of life,
digital addiction; Jewitt, 2017).

The obvious advantages of remote learning for students
include, first of all, freedom to choose the time and place of
study, the possibility of repeatedly referring to the recordings
of lessons, viewing training materials and assignments, and
access to the experience of leading teachers all over the world
(Mullagaliev and Urazlina, 2017; Sorokova, 2020). Moreover, the
use of animations and multimedia tools increases the amount
of acquired material, compared with students’ ordinary activities
pre-pandemic (Kochetkova and Terskaia, 2017).

As Prudnikova and Poskakalova (2019) suggest, the use
of such materials increases educational motivation, makes it
possible to study on individual educational paths according
to personal inclinations and the current level of a student’s
development, expands the intensity of training through the
increase of the channels to receive information, and also
combines a variety of teaching practices and technologies
(Prudnikova and Poskakalova, 2019). However, independent
studies that compared online and face-to-face education showed
the latter to be more effective: students who took the online
course scored lower for academic performance, satisfaction
of basic psychological needs, motivation, demonstration of
knowledge gained, and as a result, lower final grades (Bettinger
etal., 2017; Hurlbut, 2018; Wang et al., 2019).

At the same time, another body of work showed that online
learning helped highly motivated students with high intellectual
abilities to expand their knowledge when online learning was
used in addition to traditional methods (Heppen et al., 2017).
Those students who learned using a blended approach, in which
online resources complement, but do not replace, traditional
education, showed almost the same high results as those who
learned in a traditional format (Escueta et al., 2017; Darling-
Aduana, 2019).

In the case of remote learning, classes require that students
remain highly motivated, self-regulated, and able to organize
their own activities. Difficulties in online interaction are
caused by the inability to establish and maintain psychological
contact through non-verbal communication between teacher
and student (Muilenburg and Berge, 2005). The lack of eye
contact, facial expressions, and gestures violates the logic of
the learning process, can lead to a decrease in students’
interest, and, as a consequence, reduce learning effectiveness
(Phirangee et al., 2016).

Some authors emphasize that the use of digital technologies
for remote learning should be based on the participants’ age
and psychological characteristics (Muilenburg and Berge, 2005;
Verkhovskaia et al., 2016; Rubtsova et al., 2018). Meanwhile,
there has been little research describing the relationship between
the attitude of university students to remote learning, their
adaptation to this learning mode, and their psychological
characteristics. One of the few existing studies based on the
analysis of focus group interviews suggest that students express
a desire for a more personalized learning experience, but one
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that is still highly social within learning communities (Shearer
et al, 2020). The circumstances of the spread of COVID-
19 have created high uncertainty regarding future formats of
study at universities. All this makes empirical measurement of
attitudes to forced remote learning among students a highly
relevant problem.

Moreover, a research gap exists in academic knowledge on
the psychological factors that determine attitudes toward remote
learning, as well as psychological features that draw a portrait of
students according to their ability to adapt to the new learning
mode. This study aims to shed light on how psychological factors
of students are linked to their attitudes toward remote learning
during the COVID-19 outbreak.

DATA AND METHODS

Research Questions and Hypotheses
The major objective of this study is to identify the psychological
characteristics of students in relation to their attitudes toward
forced remote learning. As such, the study is guided by the
following research question: What are the main personality traits
of students with a positive attitude to remote learning, and of
those who have difficulties in adapting to the rapidly changed
learning practices? The cognitive interest of our investigation
lies in understanding these patterns in the light of the special
education needs of those students who demonstrate higher
motivation and efficiency in learning.

A number of other research questions complements that
objective, constituting the research agenda of the present article:

e Is there any shift in perceived academic performance of
those students who could adapt to remote learning and
those who couldn’t?

o Is there any statistically significant effect of interpersonal
communication traits on adaptivity to remote learning?

e What is the relation between attitudes to forced remote
learning and personal style of thinking?

Research Design

The empirical part of the study was conducted in May 2020,
employing the methods of survey and psychological testing for
data collection. The sample consisted of 280 students (with
2-5 years of university education) from the Southern Federal
University (SFedU) in Rostov-on-Don, Russia, of whom 23.1%
were males and 76.9% were females; the average age of the sample
was 21.5 years. They took part in the voluntary intensive online
project “SfeduNet 2.0: Solutions for the Future.” Students with
the high cognitive orientation and a focus on intensive teamwork
to achieve efficient results in the research affiliate were main
participants of the project. They were selected on the voluntary
basis, but in the process of psychological testing that estimated
their self-efficacy, result-orientation, and teamwork skills. The
students worked in the teams comprised of 10 members where
they had to engage in various research projects in accordance
with their cognitive interests. Choosing this group for research,
we wanted to look at the forced remote learning through the eyes

of students with diverse learning needs, namely with high internal
learning motivation, maximally focused on the development of
their professional competencies.

Psychological Tests

For addressing the outlined research questions, we developed a
short questionnaire. The students were asked about their attitude
toward forced remote learning and were given two options to
respond: either positive or negative. The second question dealt
with the assimilated information and the students were asked
the following: “How do you think, what share of information
taught could you assimilate while studying in the forced remote
learning situation?” The answers were given on the scale from 0
to 1 and thus reflected self-perceived efficiency of studying under
the conditions of the forced remote learning. Finally, another
important question of the questionnaire referred to the perceived
change in the academic performance. As such, the students were
asked if their academic performance while studying under the
conditions of the forced remote learning changed, having three
answer options: improved, worsened, or did not change.

For studying personality traits, we adopted the methods of
psychological testing. As such, we used two psychological tests.
The first was Kunitsina’s (1991) scale on self-regulation
and the success of interpersonal communication. Her
approach allowed us to determine the communicative and
personal characteristics associated with informal interpersonal
confidential communication. It is particularly useful to identify
the degree of communication skills and the presence of
communication difficulties, the nature of these difficulties, and
personal awareness about them. The test is comprised of 102
statement that characterize intensity of contacts with people. The
statements are summarized in 26 subdimensions that outline
different communication styles, such as: self-regulation, shyness,
communicative skills, manipulativeness, cooperativeness, etc.
For each dimension, the students were assessed on the scale
between 0 and 12.

Torrance’s (1990) classification of students by their thinking
and learning styles on three groups, those who have a dominant
left hemisphere (emphasizing logic and analysis), a dominant
right hemisphere (emphasizing emotions, intuition, images),
or an integrated type (when both hemispheres are equally
active), was the second psychological test used in the study.
The test includes 40 statements (that result in 40 max score
points) regarding behavior of a person in various hypothetical
situations. The statements are accompanied by three answer
options, each corresponding to a specific thinking style—
left, right. Hemispheric, or integrated one. By the end of
assessment, respondent gets a specific score in each of the
three domains, where higher values indicate the dominance
of the respective thinking style. As a result, each participant
gets a score by distributing 40 points across three dimensions
depending on the answers.

Data Analysis

The data analysis of data started with descriptive statistics to
provide an overview of the sample parameters and frequency
distributions. Attitude toward forced remote learning was a
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dependent variable of the study, with binary responses: positive
and negative. Predictors included the following variables on the
continuous scale: percentage of assimilated learning information
that came from the questionnaire and set of scores obtained
through the psychological testing via Torrance’s (1990) and
Kunitsina’s (1991) scales. As such, a set of continuous variables
that described interpersonal communication styles referred
to quantitative assessment of students on their exposure to
manipulative, alienated, shy communication styles, as well as
their skills in interpersonal communication. Test of Torrance’s
test of thinking and learning styles allowed us to assign to
each student a score on the scale from on their exposure
to three aspects: left-hemispheric thinking, right-hemispheric
thinking, or integrated thinking. Finally, another categorical
variable employed in the analysis referred to the perceived change
in academic performance after the shift to the forced remote
learning, a nominal variable with three outcomes: did not change
(reference), improved, worsened. The data in Table 1 present
descriptive statistics of the key variables of the study that were
derived in result of psychological testing. As can be seen by the
close values of mean and median, as well as mostly low deviation
of skewness from 0, most of the variables follow approximately
normal distribution.

For assessing the significance of the differences between the
means of the different subgroups we adopted the Wilcoxon
rank sum test. We chose this test since the data did not
follow a normal distribution and therefore a conventional ¢-test
could give a misleading result. In the last stage, we employed
regression modeling to understand how the relation of students
to remote learning is associated with their personality traits and
psychological characteristics. Since, as was mentioned earlier, the
data do not always follow a normal distribution, we were seeking
a model that allows non-linear functions for the predictors.
In this context, the Generalized Additive Model (hereafter
GAM), became an efficient solution. This statistical approach
introduced by Hastie and Tibshirani (1990) and developed by
Hastie et al. (2009, 2015) as advanced regression for prediction
and classification. In comparison to regression modeling based
on linear functions, GAMs have the advantage of capturing non-
linearities and variation in data (Hill and Lewicki, 2006) through
the application of non-parametric smoothing splines. Given that
it is quite problematic to achieve linearity in associations between
variables that measure attitudes and personality traits, GAMs
have great explanatory power in modeling human behavior and

the potential of being effectively applied in the psychometrics and
behavioral research.

All the data analysis was carried out in R, lingua franca of
statistical computing.

RESULTS

Perceived Academic Performance of
Students With Regard to Their Attitude

Toward Remote Learning

The study aims to shed light on how psychological traits of
students are linked to their attitudes toward forced remote
learning. Our study shows that the students were divided into
relatively equal groups by their attitude toward forced remote
education: while 54% have a positive attitude to the forced remote
learning, 46% have a negative one. The confidence intervals for
the two groups overlap, which allows us to conclude that the
associated levels of uncertainty for both student cohorts do not
produce statistically significant differences. In other words, we
cannot say that one group clearly dominates over the other,
despite the difference observed in the frequency values.

Our first objective was to understand how the students differ
in their perceived change in academic performance with regard
to their attitude toward forced remote learning. While filling out
the questionnaire, the students were asked about the percentage
of information that they find easy to assimilate while learning
remotely. Not surprisingly, those who have a positive attitude
toward remote learning understand the material better (M = 46.3,
SD = 22.2) than the students who are uncomfortable with remote
learning (M = 37.1, SD = 20.7). Since the distribution of scores
on the amount of successfully assimilated information did not
follow the normal one (which is explicitly seen of Figure 1), we
ran the Wilcoxon rank sum test to assess whether the difference
was statistically significant. We found that the learning outcomes
of students who are comfortable with studying remotely are
significantly higher than those of students who did not adapt to
the current situation, W = 488.5, p < 0.05.

In order to understand the magnitude of these differences, it
is useful to examine the overlap between the two distributions
(Figure 1). It turns out that both groups obtain multimodal
distribution as several peaks are explicitly visible for both groups
of students. It allows for hypothesizing that additional grouping

TABLE 1 | Descriptive statistics.

Variable Min Median Mean Max SD Skew Kurtosis
Right hemispheric 2 10.9 10 20 4.4 0.23 —0.91
Left-hemispheric 1 11 11.63 23 419 0.41 0.16
Integrated 1 18 17.84 30 6.24 —0.21 —0.46
Communication style: manipulative 2 6 5.61 i 21 0.47 —0.49
Communication style: alienated 1 6 5.39 10 2.35 0.12 -0.9
Communication style: cooperative 3 7 6.71 11 1.67 —-0.19 —-0.27
Communication style: shy 1 6 5.96 11 2.28 —-0.16 -0.25
Communication style: skillful 2 7 7.29 12 2.05 —0.26 —-0.24
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FIGURE 1 | Probability density function of the percentage of assimilated information with respect to attitude toward remote learning. The vertical lines indicate group

means.
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or clustering exists with regards to assimilation of the learning
material, however, it is impossible to predict the factors behind it
based on descriptive analysis only. The horizontal lines indicate
that amongst students with positive attitude toward forced
remote learning, the mean percentage of assimilated information
is higher than amongst those who have a negative one. On
the other hand, given that two groups show a high overlap in
distribution, the substantial nature of these differences in practice
is questionable.

Regression Models
Another important conclusion produced from the probability
density plot pertains to the multimodal character observed in
the distribution of scores on the percentage of information
assimilated by the groups with positive and negative attitudes
toward the forced remote learning. The graph allows us to
hypothesize that there are multiple subgroups within the two
plotted groups, and there are different psychological factors that
affect the relationship between attitude toward forced remote
learning and percentage of the information that is assimilated. It
can be assumed that, for example, the distribution is affected by
the presence of people with a different set of communicative skills
or perceived change in academic performance or psychological
type. To test these hypotheses in line with our research questions,
the analysis needs to go beyond descriptive statistics. Therefore,
we employed regression analysis using a GAM.

We built two regression models, both having “attitude to
remote learning” as the dependent variable. The variable is a

binary one, with the values indicating a positive relation (coded as
1) or a negative relation (coded as 0) of students to the learning
mode adopted due to the school closures. The first model was
intended to assess the relation between the dependent variable
and the students’ communicative skills. It had the following
equation:

Logit (Attitude to remote learning) = Manipulative + Shy +
s (Alienated) + s (Cooperative) + s (Skillful)
+ s (Self — Controlled) + Academic Performance + Gender,

where s is a non-parametric smoothing spline, i.e., non-linear
function used to describe a relation between a predictor and
outcome variable. To run the analysis, we used mgcv package
in R (Wood and Wood, 2015). The details on GAMs could be
found in Wood (2017).

The second model was intended to estimate the effects of
personal thinking and learning styles on attitudes to forced
remote learning. It included the predictors in accordance with the
equation below:

Logit (Attitude to remote learning) =
s (Left hemisphere) + s (Right hemisphere) + s(Integrated)

The results of the models are summarized in Table 2. Since
the models calculated are semi-parametric, ie., they employ
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TABLE 2 | Generalized additive models.

Dependent variable: attitude to forced
remote learning

Interpersonal Thinking and learning
communication skills styles model (2)
model (1)

Communication style:
manipulative

—0.710"* (0.244)

Communication style:
shy

0.585" (0.233)

Communication style:
cooperative

Non-parametric

Communication style:
alienated

Non-parametric*™*

Interpersonal skills Non-parametric***

Perceived change in 2.796" (1.556)

academic performance:

improved

Perceived change in —1.005 (1.586)

academic performance:

worsened

Left-hemispheric Non-parametric
Right-hemispheric Non-parametric**
Integrated Non-parametric***
Constant —0.075 (1.410) —0.218 (0.311)
Observations 280 280
Adjusted R? 0.512 0.140

Log likelihood —3836.360 —48.897

P < 0.1, ”p < 0.05; **p < 0.01.

Coefficients of categorical variables are calculated with respect to reference
categories: “Female” for Sex and “Did Not Change” for Perceived academic
performance.

Italicized values represent models’ fit statistics.

both linear and non-linear terms, for non-linear non-parametric
smoothing splines no regression coefficient is produced. For
meaningful interpretation of the non-parametric associations
between independent and dependent variable, one needs to
examine the figures to understand what kind of statistical trend
is produced in outcome due to an increase in the predictor.
Therefore, the full picture could be obtained only after exploring
both Table 2, as well as Figures 2, 3 together.

The model of interpersonal communication skills revealed
statistically significant effects of manipulative style, shyness,
interpersonal skills, alienation, and perceived change in academic
performance. The effects of manipulative style and shyness
were linear. It can be said that the more manipulative is
the students style of interpersonal communication, the less
likely that person is to have a positive attitude to forced
remote learning. Based on the logit values in Table 2, it can
be calculated that an increase of 1 unit on the manipulative
style scale leads to a 5% decrease of the odds of having
a positive attitude to remote learning. On the other hand,
shy people have a higher probability of a positive attitude to
remote learning: An increase of 1 unit on the shyness scale
increases the odds of a positive attitude by 18%. Since the linear
effects of interpersonal skills and alienation did not produce

meaningful results, we employed non-parametric smoothing
splines to understand the effect of these predictors. Interesting
effects were found among alienated people and those who
have high interpersonal skills. The trend lines on Figure 2
clearly indicate the relationship between these predictors and the
output variables.

In the case of interpersonal skills, the line goes up but reaches
a peak in the middle, then rapidly shows a negative trend.
This means that those with low and intermediate interpersonal
skills tend to have a positive attitude to remote technology,
whereas those with highly developed interpersonal skills tend
not to enjoy remote learning. A more complicated trend can
be found when it comes to alienation. The curve, with its
multiple peaks, demonstrates that different levels of personal
alienation are associated either positively or negatively with
remote learning. It can, however, be said that students who have
the highest alienation scores tend to have a positive attitude to
remote learning. Finally, those students who reported a positive
change in their perceived academic performance have a higher
probability of a positive attitude to remote learning than those
who did not report any changes.

The second model was intended to assess the impact of
personal thinking and learning style on the attitude to remote
learning (Figure 3). The model identified statistically significant
effects of students with the right hemisphere active and those with
integrated thinking. None of the models identified a statistically
significant effect of sex, which was a controlling variable.

Research Limitations

The major limitation of the study refers to the fact that
two core questions of the questionnaire—those related
to the percentage of assimilated information and change
in academic performance after the shift to the forced
remote learning, are not the actual learning assessment or
psychological measurement of how well students assimilate
learning materials and what is the change in their academic
performance. Oppositely, the collected data are based on
students’ self-perceived reporting, i.e., it could present some
positivity bias.

DISCUSSION

The results of our survey showed that the attitudes of
SFedU students toward forced remote learning were divided
approximately equally: 54% of students do not like this kind
of learning and 46% have a positive attitude to it. Due to the
overlapping confidence intervals of these two student groups, we
cannot conclude that either of these groups is clearly dominant.
The survey was conducted in May 2020, when students to some
extent had already been adapted to remote learning and were
able to analyze its strengths and weaknesses. Therefore, in the
survey results, their attitude is expressed as a trend, rather than
a personal position.

It should be noted that the participants were students
at SFedU with diverse learning needs and high internal
cognitive motivation. Thus, we can note that the students’
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answers regarding remote learning concerned the format itself,
and their attitude to educational and academic activities was
initially positive.

A number of other factors related to learning in conditions
of self-isolation could influence the negative attitude of some
students to remote learning. First, students were forced to stay
in the same room and could not leave the house, which can be

regarded as a sharp change in their usual lifestyle; there was a
dramatic increase in the time spent working at the computer,
as well as stress caused by the need to transition abruptly
to a new mode of education. Moreover, the reduced physical
and intellectual load may have led to non-compliance with the
remote learning process, adding a dimension to potential factors
determining a negative attitude.
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In addition to examining the attitudes of students, we were
interested in the effectiveness of learning in the new format,
so we examined the impact of students’ attitudes toward the
remote learning on their idea of the amount of information
being acquired. Answers to the question about the percentage of
information assimilated during remote learning confirmed that
SFedU students who are positive about the new format learn
more than students who have a negative attitude. We found
that, on average, the information mastered by students with
a positive attitude toward remote learning is 44% higher than
among students with a negative attitude.

Such a result is quite expected and confirms the results of
other researchers. Students who stated that they like to study
remotely showed better academic results than those who do not
like this form of study (Hurlbut, 2018). Also, in a large-scale
study, both the effectiveness of remote learning and the pleasure
of it (Muilenburg and Berge, 2005) were highlighted as variables
that significantly affect the barriers of remote learning. At the
same time, students in face-to-face learning tend to get slightly
higher grades than those who study remotely (Hurlbut, 2018).

The results of the first regression model detected several
patterns in the association between the students’ communicative
and personal characteristics and their attitude to forced remote
learning. There was an inverse linear relationship between
manipulative communication styles and a positive attitude
toward the remote learning format. The more a student is
inclined to be manipulative, the lower the probability of a positive
attitude to remote learning. Most often, such students talk about
technical difficulties that supposedly do not allow them to turn on
their computer’s camera or even the microphone. But in doing
so, they limit the channels of information to the interlocutor,
prompting him or her to concentrate on one thing (for example,
the auditory channel).

A linear relationship was also found between shyness and
a positive attitude toward the forced remote learning. Forced
remote learning creates favorable conditions for its behavioral
manifestations—silence, stiffness, a quiet voice. Shy students are
comfortable in the solitude in which they find themselves because
of self-isolation.

A complex non-linear relationship was found between
the attitude to remote learning, on the one hand, and
communication skills, as well as alienation, on the other.
The highest probability of a positive attitude toward remote
learning is among students whose communication skills are
developed to a moderate degree. For them, communication is
a personal resource for improving academic performance. The
level of development of their communication skills allows them
to establish psychological contact with teachers and classmates,
if necessary, to remove emotional stress, which generally
positively affects the content of communication. Students
with either highly or poorly developed communication skills
have a lower probability of a positive attitude toward remote
learning. For students with highly developed communication
skills, the technical limitations of the online environment
constrain them, making non-verbal communication difficult
for themselves and other interlocutors. They perceive
online communication as inadequate. Students with poorly

developed communication skills have difficulty initiating and
maintaining communication.

Regarding alienation, we revealed a complex relationship.
With a different degree of alienation among students, their
attitude to remote learning can be either positive or negative.
Stepanova and Kalacheva (2018) note that remote learning
refers to alienating technology. It minimizes the personal
interaction of students and teachers. Instead of reasoning,
arguing, and constructing an answer, the student chooses the
answers presented in advance in the tests, which leads to the
simplification of thinking. All this alienates from the freedom
of creative designing of a cognitive situation and leads to its
limited choice. At the same time, the authors acknowledge that
online technology is a way to get rid of alienation in education,
because it contributes to increasing the speed and effectiveness
of educational activities carried out with their help, continuous
updating of its content (Stepanova and Kalacheva, 2018).

It is likely that the relationship between alienation and
students’ attitudes toward forced remote learning is ambiguous
and is mediated by the specific technologies that the teacher uses.
If it stimulates the exchange of information and joint work of
students in the Internet environment, then this contributes to
the development of their cognitive activity and formation as a
person, not alienating themselves from society. It can be said that
alienation in education and the role of Internet technologies need
to be further developed.

Using the second model, a non-linear relationship of students’
right-hemispheric and integrated thinking styles in relation to
forced remote learning was revealed. The study identified the
associations between students‘ thinking styles and their attitude
to remote learning. The probability of a positive attitude will be
higher with a weak degree of dominance of the right-hemispheric
style of thinking and with a slightly more prominent, but not
clearly dominant, integrated style. The relationship between the
attitude to remote learning and left- hemispheric style, as well
as differences in males or females were not identified. This
means that the probability of a positive attitude toward remote
learning is higher for those students who are quick to navigate the
situation, can flexibly change their thinking strategies, choosing
the most suitable for solving the task. Probably, such students
should have their own thinking strategy, which allows them
to save energy and time. For many countries in the world,
remote learning is no longer a temporary emergency situation
but has started to become something more long-term. Highly
likely, a lot of countries or educational institutions all over the
world will shift to blended learning in the near future. The
experience gained through the organization of forced remote
learning could become essential in incorporating good practices
that facilitate psychologically comfortable environment for all
learners. However, the results of our study explicitly outline that
the attitude toward remote learning, as well as assimilation of the
learning material while studying under the conditions of forced
remote learning, are in many ways associated with personality
traits. Though further research is needed to shed light on how
effective is remote learning in comparison to the traditional
modes of delivery, one needs to bear in mind that adapting to
this learning modality might be challenging for the key actors.
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CONCLUSION

The study suggests that when it comes to the students with
high learning motivation, they differ in terms of relation to
forced remote learning. Moreover, shift to forced remote learning
resulted in the assimilation of learning material. In general,
association between the communication and learning styles
on the one hand, and attitude to remote learning on the
other hand, provides a convincing evidence that personality
traits have their say in the ways how students adapt to the
new learning modalities. These conclusions have implications
on the ways remote learning should be organized at higher
education institutions.

As the study evidence that not all highly motivated students
are comfortable with remote learning, the solutions adopted
by the universities should account for the potential impact
on the motivation and learning needs of those students who
before the pandemic demonstrated increased interest in pursuing
education. As coming “back to normal” does not seem to be
realistic even after 1 year of the pandemic in many countries
of the world, education policy makers are challenged by the
requirement to not only ensure connection of the enrolled young
people with learning, but also to fully satisfy the diverse learning
needs of students, accounting somehow for their personal traits.
New learning approaches, based on blended modalities, can
be put in place as a potential solution if the epidemiological
situation at place allows for that. However, given the unique
educational context and pandemic rates in all the countries,
no universal solution can be proposed. Education stakeholders
should monitor the psychological well-being of students on a
regular basis, which could allow for data-driven and efficient
policy solutions which are specific to a context.

The results can be useful for summarizing the experience of
higher education at the emergency conditions of the COVID-
19 pandemic, in order to adapt and develop optimal educational
formats at universities. As our analysis confirms that the
attitude to remote learning is in many ways associated with
personality traits, the results highlight both challenges and
potential areas for improvement in terms of establishing remote
learning. While some students could be prone of adopting
manipulative communication styles trying to camouflage their
engagement in learning, others do their best to benefit from
this situation by setting comfortable conditions for studying.
As such, future psychological research should inform better
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Since the outbreak of the pandemic caused by COVID-19, there was a significant disruption in
our day-to-day life. To control the spread of COVID-19, several measures were taken, including
social distancing and isolation. All educational systems were seriously compromised, and medical
education, in particular, was heavily hit by those measurements, leading to the challenge of
redesigning the current form of teaching. Worldwide, there was a trend of moving all the learning
and teaching activities to online. The transition from face-to-face to online activities was not an
easy task, especially for low- and middle-income countries (Cecilio-Fernandes et al., 2020). Overall,
the transition focuses on the knowledge part of the curriculum and a few medical skills, which were
predominantly skills that required non-motor skills, such as communication and clinical reasoning.
Although an essential part of the medical curriculum is work-based learning, there is still a need
to assess students, as we come to the end of the semester. In this perspective paper, we highlight
different methods of assessment and how we make a sound decision about students’ progression.

As online teaching has focused on knowledge, it is not fair and feasible to assess students’ skills
that are taught at bedside, which includes most of the medical skills, attitudes, and competence.
Since a proper alignment between learning objectives, strategies, and assessment are vital for any
medical curriculum (Prideaux, 2003, 2007), students’ assessment should be re-aligned with the
new content of teaching. Since the online learning objectives are low in Miller’s pyramid, it is only
possible to assess students at the level of “knowing” and “knowing how” (Miller, 1990; Wass et al.,
2001). Therefore, we should only use assessment tools that are aligned with those two levels.

Different assessment methods can be used to assess the “knowing” and “knowing how” level at
Miller’s pyramid (Miller, 1990). Although this article will not discuss the various methods, here is
a shortlist that may be used in online assessment: multiple-choice questions, essays, short answer,
very short answer, open-ended questions, open-book questions, case study, oral examination, and
many others. Indeed, the problem is not in the lack of options but in how we can make a fair
assessment while assuring that students will not cheat in an online environment.

To answer that question, first we need to understand that end of semester tests, or having two
tests a semester, was already lacking. Students often cram before end of semester tests, leading to
a low retention of the material. Also, students are often overwhelmed with the number of tests at
the end of semester, which forces them to study for some tests while disregarding others. With the
transition to online teaching and now assessment many medical educators realized that they should
use other types of assessment methods, creating an opportunity to use best practices in assessment.
Many curricula focus the decision of pass/fail students on a high-stakes test. High-stakes test refers
to the stake of the exam, meaning that if only one test will decide whether you pass or fail, we call
it a high-stakes test (Norcini and McKinley, 2007). This type of test leads to students studying for
one test, which hampers learning (Wrigley, 2012). Also, this type of test is relatively applicable in
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face-to-face education, since all students have to take the
assessment at the same time and at the same place, which, in turn,
makes cheating unlikely. In an online environment, however,
we cannot control the setting, opening the door for cheating.
Therefore, many medical educators are looking for different
strategies of assessment for an online environment.

If the idea is to keep the high-stakes test, there are two
options. First, there are online proctoring and psychometric
forensic programs that can help. Those programs make it
possible to watch all the students via webcam and more
advanced ones also track the gaze of your eyes, making
sure that students are only looking at the screen (Weiner
and Hurtz, 2017). Psychometric forensic refers to track all
questions to verify whether there is a change on the item
psychometric pattern, during and after the test (Cizek and
Wollack, 2017). Those software are expensive and require
specialized workers that currently are scarce in Brazil. Second,
a computerized adaptive test could be used. The computerized
adaptive test refers to an algorithm that will select the next
questions based on students’ previous performance (Cecilio-
Fernandes, 2019; Collares and Cecilio-Fernandes, 2019). This
makes the test unique to every student, therefore decreasing
the likelihood of cheating. Also, computerized adaptive tests
identify students’ knowledge gaps more precisely than the
traditional format. Finally, students’ motivation increases, since
they will answer a test that is aligned with their level of
knowledge. Although there is free software for computerized
adaptive tests, there is a need to have a psychometrician with
experience running this type of test. These two options may
be feasible for some medical schools, but the majority may not
have enough expertise or funding, due to the complexity of
both solutions.

From a psychometric point of view, high-stakes tests should
provide evidence of validity, reliability, and standardization.
Validity refers to whether the test is measuring the proposed
construct. Reliability refers to the amount of error in a
test and whether the scores are reproducible over time.
Standardization refers to how the scores are calculated
based on a large sample (American Educational Research
Association, 2014). Unfortunately, high-stakes tests in medical
schools do not achieve the psychometric rigor necessary
to make a fair decision, leading to an unfair decision in
many times.

Shifting the paradigm from high-stakes tests to several low-
stakes tests seems more realistic to our reality. Actually, rather
than being concerned with the pass/fail score, we now move
to the original essence of assessment: did students learn? This
new paradigm also brings us close to current best guides of
assessment, moving toward a system of assessment (Norcini et al.,
2018) or programmatic assessment (Prideaux, 2003; Schuwirth
and van der Vleuten, 2011; van der Vleuten et al,, 2012, p. 14).
Both of these refer to using multiple methods of assessment
during different points in time. Then, all these different methods
and assessment are considered for the decision of the students.
Considering multiple assessments has the benefit of changing
students’ behavior. For example, instead of studying for one
test, now they have to study across the semester or year,

which, in turn, is beneficial for students learning (Cecilio-
Fernandes et al., 2017). Also, incorporating multiple methods
of assessment gives a clearer evaluation of students as a whole
and also decreases the likelihood of cheating, since students
will have many tests. It is also possible to include clinical cases
discussion, allowing a discussion between students. Using this
system opens the door for many possibilities while assuring
the psychometric rigor of the assessment program (Bok et al,,
2018).

Making a decision on multiple tests also allows to include
the formative character of assessment. By formative character,
we mean feedback, since studies have shown that students feel
demotivated with formative assessment compared to summative
assessment. Also, there is a call to reconcile summative and
formative assessment, since they are connected at their inception
(Lau, 2016). Feedback is one of the most powerful tools for
learning (for a review, please see Hattie and Timperley, 2007).
Feedback avoids learning an incorrect knowledge by guiding
students to the correct knowledge. Feedback also helps learners
to identify the relevant knowledge and it motivates students
by rewarding correct actions or correcting incorrect actions.
Changing from high-stakes tests to low-stakes tests allows
medical educators to incorporate feedback in the assessment,
increasing students’ learning.

Most high-stakes tests are based on closed- or open-ended
questions. Using a multiple method of assessments allows other
assessment methods to be included. For example, medical
educators can now take the advantage of quiz at the beginning
of each class, which would help teachers to identify students’
knowledge gaps of previous content and also take advantage of
the testing effect. Testing effect refers to students who are tested
to perform better in a retention test than those who re-studied
the material (Roediger and Karpicke, 2006). Also, teachers could
include case discussion and group work as part of the decision
making. Including different methods of assessment allows for
assessing students with a different lens and given feedback on
different aspects of students’ knowledge.

Noteworthy, online teaching and assessment have mainly
focused on knowledge. We have demonstrated that it is possible
to make a fair decision on the students’ future. However,
this may be limited to preclinical training. For the clinical
years, it is possible to teach and assess to an extent. Of
course, we are going through difficult times, but a discussion
about clinical training is necessary. For example, we do not
believe that it is possible to teach and assess clinical skills
using online tools. Even clinical reasoning that is based on
knowledge, the online platform, discussion, and cases are
oversimplified compared to real-life scenarios. This discussion
is even more important for the 6th year students who are
about to graduate. Unfortunately, there is no right answer or
a simple solution. Nevertheless, we need to consider whether
we should approve students even cutting at least 30% of their
practical training, which is perhaps the crucial part of the
medical curriculum.

Shifting from face-to-face to online activities may have
brought us a unique opportunity to change our knowledge
assessment practice. Changing from high-stakes assessment to
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multiple low-stakes assessments is an advance to the assessment
field, and we hope that this change will last after the pandemic.
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Scholarship, Montclair, NJ, United States, ° Department of Physics, University of Toronto, Toronto, ON, Canada

This spring, students across the globe transitioned from in-person classes to remote
learning as a result of the COVID-19 pandemic. This unprecedented change to
undergraduate education saw institutions adopting multiple online teaching modalities
and instructional platforms. We sought to understand students’ experiences with and
perspectives on those methods of remote instruction in order to inform pedagogical
decisions during the current pandemic and in future development of online courses
and virtual learning experiences. Our survey gathered quantitative and qualitative data
regarding students’ experiences with synchronous and asynchronous methods of
remote learning and specific pedagogical techniques associated with each. A total of
4,789 undergraduate participants representing institutions across 95 countries were
recruited via Instagram. We find that most students prefer synchronous online classes,
and students whose primary mode of remote instruction has been synchronous
report being more engaged and motivated. Our qualitative data show that students
miss the social aspects of learning on campus, and it is possible that synchronous
learning helps to mitigate some feelings of isolation. Students whose synchronous
classes include active-learning techniques (which are inherently more social) report
significantly higher levels of engagement, motivation, enjoyment, and satisfaction
with instruction. Respondents’ recommendations for changes emphasize increased
engagement, interaction, and student participation. We conclude that active-learning
methods, which are known to increase motivation, engagement, and learning in
traditional classrooms, also have a positive impact in the remote-learning environment.
Integrating these elements into online courses will improve the student experience.

Keywords: online learning, COVID-19, active learning, higher education, pedagogy, survey, international
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INTRODUCTION

The COVID-19 pandemic has dramatically changed the
demographics of online students. Previously, almost all students
engaged in online learning elected the online format, starting
with individual online courses in the mid-1990s through today’s
robust online degree and certificate programs. These students
prioritize convenience, flexibility and ability to work while
studying and are older than traditional college age students
(Harris and Martin, 2012; Levitz, 2016). These students also
find asynchronous elements of a course are more useful than
synchronous elements (Gillingham and Molinari, 2012). In
contrast, students who chose to take courses in-person prioritize
face-to-face instruction and connection with others and skew
considerably younger (Harris and Martin, 2012). This leaves
open the question of whether students who prefer to learn in-
person but are forced to learn remotely will prefer synchronous
or asynchronous methods. One study of student preferences
following a switch to remote learning during the COVID-19
pandemic indicates that students enjoy synchronous over
asynchronous course elements and find them more effective
(Gillis and Krull, 2020). Now that millions of traditional in-
person courses have transitioned online, our survey expands the
data on student preferences and explores if those preferences
align with pedagogical best practices.

An extensive body of research has explored what instructional
methods improve student learning outcomes (Fink. 2013).
Considerable evidence indicates that active-learning or student-
centered approaches result in better learning outcomes than
passive-learning or instructor-centered approaches, both in-
person and online (Freeman et al., 2014; Chen et al., 2018; Davis
etal, 2018). Active-learning approaches include student activities
or discussion in class, whereas passive-learning approaches
emphasize extensive exposition by the instructor (Freeman
et al., 2014). Constructivist learning theories argue that students
must be active participants in creating their own learning,
and that listening to expert explanations is seldom sufficient
to trigger the neurological changes necessary for learning
(Bostock, 1998; Zull, 2002). Some studies conclude that, while
students learn more via active learning, they may report greater
perceptions of their learning and greater enjoyment when passive
approaches are used (Deslauriers et al,, 2019). We examine
student perceptions of remote learning experiences in light of
these previous findings.

In this study, we administered a survey focused on
student perceptions of remote learning in late May 2020
through the social media account of @unjadedjade to a
global population of English speaking undergraduate students
representing institutions across 95 countries. We aim to explore
how students were being taught, the relationship between
pedagogical methods and student perceptions of their experience,
and the reasons behind those perceptions. Here we present an
initial analysis of the results and share our data set for further
inquiry. We find that positive student perceptions correlate
with synchronous courses that employ a variety of interactive
pedagogical techniques, and that students overwhelmingly
suggest behavioral and pedagogical changes that increase social

engagement and interaction. We argue that these results support
the importance of active learning in an online environment.

MATERIALS AND METHODS
Participant Pool

Students were recruited through the Instagram account
@unjadedjade. This social media platform, run by influencer
Jade Bowler, focuses on education, effective study tips, ethical
lifestyle, and promotes a positive mindset. For this reason, the
audience is presumably academically inclined, and interested
in self-improvement. The survey was posted to her account
and received 10,563 responses within the first 36 h. Here
we analyze the 4,789 of those responses that came from
undergraduates. While we did not collect demographic
or identifying information, we suspect that women are
overrepresented in these data as followers of @unjadedjade
are 80% women. A large minority of respondents were from
the United Kingdom as Jade Bowler is a British influencer.
Specifically, 43.3% of participants attend United Kingdom
institutions, followed by 6.7% attending university in the
Netherlands, 6.1% in Germany, 5.8% in the United States and
4.2% in Australia. Ninety additional countries are represented in
these data (see Supplementary Figure 1).

Survey Design

The purpose of this survey is to learn about students’ instructional
experiences following the transition to remote learning in
the spring of 2020.

This survey was initially created for a student assignment for
the undergraduate course Empirical Analysis at Minerva Schools
at KGI. That version served as a robust pre-test and allowed
for identification of the primary online platforms used, and
the four primary modes of learning: synchronous (live) classes,
recorded lectures and videos, uploaded or emailed materials, and
chat-based communication. We did not adapt any open-ended
questions based on the pre-test survey to avoid biasing the results
and only corrected language in questions for clarity. We used
these data along with an analysis of common practices in online
learning to revise the survey. Our revised survey asked students
to identify the synchronous and asynchronous pedagogical
methods and platforms that they were using for remote learning.
Pedagogical methods were drawn from literature assessing active
and passive teaching strategies in North American institutions
(Fink, 2013; Chen et al., 2018; Davis et al., 2018). Open-ended
questions asked students to describe why they preferred certain
modes of learning and how they could improve their learning
experience. Students also reported on their affective response to
learning and participation using a Likert scale.

The revised survey also asked whether students had
responded to the earlier survey. No significant differences
were found between responses of those answering for the
first and second times (data not shown). See Supplementary
Appendix 1 for survey questions. Survey data was collected from
5/21/20 to 5/23/20.
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Qualitative Coding

We applied a qualitative coding framework adapted from
Gale et al. (2013) to analyze student responses to open-ended
questions. Four researchers read several hundred responses and
noted themes that surfaced. We then developed a list of themes
inductively from the survey data and deductively from the
literature on pedagogical practice (Garrison et al., 1999; Zull,
2002; Fink, 2013; Freeman et al., 2014). The initial codebook was
revised collaboratively based on feedback from researchers after
coding 20-80 qualitative comments each. Before coding their
assigned questions, alignment was examined through coding
of 20 additional responses. Researchers aligned in identifying
the same major themes. Discrepancies in terms identified were
resolved through discussion. Researchers continued to meet
weekly to discuss progress and alignment. The majority of
responses were coded by a single researcher using the final
codebook (Supplementary Table 1). All responses to questions
3 (4,318 responses) and 8 (4,704 responses), and 2,512 of
4,776 responses to question 12 were analyzed. Valence was also
indicated where necessary (i.e., positive or negative discussion of
terms). This paper focuses on the most prevalent themes from our
initial analysis of the qualitative responses. The corresponding
author reviewed codes to ensure consistency and accuracy
of reported data.

Statistical Analysis

The survey included two sets of Likert-scale questions, one
consisting of a set of six statements about students’ perceptions
of their experiences following the transition to remote learning
(Table 1). For each statement, students indicated their level
of agreement with the statement on a five-point scale ranging
from 1 (“Strongly Disagree”) to 5 (“Strongly Agree”). The
second set asked the students to respond to the same set
of statements, but about their retroactive perceptions of their
experiences with in-person instruction before the transition to
remote learning. This set was not the subject of our analysis but
is present in the published survey results. To explore correlations
among student responses, we used CrossCat analysis to calculate
the probability of dependence between Likert-scale responses
(Mansinghka et al., 2016).

Mean values are calculated based on the numerical scores
associated with each response. Measures of statistical significance
for comparisons between different subgroups of respondents
were calculated using a two-sided Mann-Whitney U-test, and

TABLE 1 | Likert-scale questions.

Experience Statements

Enjoyment | enjoy having courses online

Motivation | feel motivated to learn

Satisfaction | feel satisfied with the instruction of my online courses
Engagement My courses are engaging

Distraction | am often distracted when doing coursework/attending

classes
Active participation | often ask questions, comment, and/or join discussions

(either live, in chat or through email).

p-values reported here are based on this test statistic. We report
effect sizes in pairwise comparisons using the common-language
effect size, f, which is the probability that the response from a
random sample from subgroup 1 is greater than the response
from a random sample from subgroup 2. We also examined the
effects of different modes of remote learning and technological
platforms using ordinal logistic regression. With the exception of
the mean values, all of these analyses treat Likert-scale responses
as ordinal-scale, rather than interval-scale data.

RESULTS

Students Prefer Synchronous Class

Sessions

Students were asked to identify their primary mode of learning
given four categories of remote course design that emerged from
the pilot survey and across literature on online teaching: live
(synchronous) classes, recorded lectures and videos, emailed or
uploaded materials, and chats and discussion forums. While
42.7% (n = 2,045) students identified live classes as their primary
mode of learning, 54.6% (n = 2613) students preferred this
mode (Figure 1). Both recorded lectures and live classes were
preferred over uploaded materials (6.22%, n = 298) and chat
(3.36%, n = 161).

In addition to a preference for live classes, students
whose primary mode was synchronous were more likely to
enjoy the class, feel motivated and engaged, be satisfied with
instruction and report higher levels of participation (Table 2
and Supplementary Figure 2). Regardless of primary mode,
over two-thirds of students reported they are often distracted
during remote courses.

Variation in Pedagogical Techniques for
Synchronous Classes Results in More
Positive Perceptions of the Student

Learning Experience

To survey the use of passive vs. active instructional methods,
students reported the pedagogical techniques used in their
live classes. Among the synchronous methods, we identify
three different categories (National Research Council, 2000;
Freeman et al., 2014). Passive methods (P) include lectures,
presentations, and explanation using diagrams, white boards
and/or other media. These methods all rely on instructor delivery
rather than student participation. Our next category represents
active learning through primarily one-on-one interactions (A).
The methods in this group are in-class assessment, question-
and-answer (Q&A), and classroom chat. Group interactions
(F) included classroom discussions and small-group activities.
Given these categories, Mann-Whitney U pairwise comparisons
between the 7 possible combinations and Likert scale responses
about student experience showed that the use of a variety of
methods resulted in higher ratings of experience vs. the use of
a single method whether or not that single method was active or
passive (Table 3). Indeed, students whose classes used methods
from each category (PAF) had higher ratings of enjoyment,
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B
W live B live
M recorded M recorded
B upload M upload
chat chat
recorded ) recorded
36.9% live 35.9%
42.7%
chat
3.15% 3.36%
FIGURE 1 | Actual (A) and preferred (B) primary modes of learning.
TABLE 2 | The effect of synchronous vs. asynchronous primary modes of learning on student perceptions.
Experience Synchronous median (n = 2045) Asynchronous median (n = 2744) Cohen’s d Effect size (f) P-value (p)
Enjoyment 3.0 2.0 0.186 0.554 p < 0.0001
Motivation 2.0 2.0 0.225 0.564 p < 0.0001
Satisfaction 3.0 2.0 0.418 0.614 p < 0.0001
Engagement 3.0 3.0 0.25 0.569 p < 0.0001
Distraction 4.0 4.0 —0.0103 0.505 N.S.
Participation 3.0 2.0 0.365 0.601 p < 0.0001

motivation, and satisfaction with instruction than those who only
chose any single method (p < 0.0001) and also rated higher
rates of participation and engagement compared to students
whose only method was passive (P) or active through one-on-one
interactions (A) (p < 0.00001). Student ratings of distraction were
not significantly different for any comparison. Given that sets
of Likert responses often appeared significant together in these
comparisons, we ran a CrossCat analysis to look at the probability
of dependence across Likert responses. Responses have a high
probability of dependence on each other, limiting what we can
claim about any discrete response (Supplementary Figure 3).
Mann-Whitney U pairwise comparisons were also used to
check if improvement in student experience was associated with
the number of methods used vs. the variety of types of methods.
For every comparison, we found that more methods resulted in
higher scores on all Likert measures except distraction (Table 4).
Even comparison between four or fewer methods and greater
than four methods resulted in a 59% chance that the latter
enjoyed the courses more (p < 0.00001) and 60% chance that they
felt more motivated to learn (p < 0.00001). Students who selected
more than four methods (n = 417) were also 65.1% (p < 0.00001),
62.9% (p < 0.00001) and 64.3% (p < 0.00001) more satisfied
with instruction, engaged, and actively participating, respectfully.
Therefore, there was an overlap between how the number and
variety of methods influenced students’ experiences. Since the
number of techniques per category is 2-3, we cannot fully
disentangle the effect of number vs. variety. Pairwise comparisons
to look at subsets of data with 2-3 methods from a single group

vs. 2-3 methods across groups controlled for this but had low
sample numbers in most groups and resulted in no significant
findings (data not shown). Therefore, from the data we have
in our survey, there seems to be an interdependence between
number and variety of methods on students’ learning experiences.

Variation in Asynchronous Pedagogical
Techniques Results in More Positive
Perceptions of the Student Learning
Experience

Along with synchronous pedagogical methods, students reported
the asynchronous methods that were used for their classes. We
divided these methods into three main categories and conducted
pairwise comparisons. Learning methods include video lectures,
video content, and posted study materials. Interacting methods
include discussion/chat forums, live office hours, and email Q&A
with professors. Testing methods include assignments and exams.
Our results again show the importance of variety in students’
perceptions (Table 5). For example, compared to providing
learning materials only, providing learning materials, interaction,
and testing improved enjoyment (f = 0.546, p < 0.001),
motivation (f = 0.553, p < 0.0001), satisfaction with instruction
(f = 0.596, p < 0.00001), engagement (f = 0.572, p < 0.00001)
and active participation (f = 0.563, p < 0.00001) (row 6).
Similarly, compared to just being interactive with conversations,
the combination of all three methods improved five out of six
indicators, except for distraction in class (row 11).
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TABLE 3 | Comparison of combinations of synchronous methods on student perceptions. Effect size (f).

Comparison Enjoyment Motivation Satisfaction Engagement Distraction Participation
Avs. P 0.522 0.506 0.526 0.54 0.484 0.538
Fvs. P 0.498 0.481 0.532 0.585* 0.519 0.63***
PAvs. P 0.548* 0.54 0.587*** 0.58™* 0.518 0.549*
PF vs. P 0.543 0.545 0.602*** 0.622*** 0.505 0.604***
AF vs. P 0.504 0.515 0.582** 0.609*** 0.509 0.621**
PAF vs. P 0.592*** 0.59"* 0.661*** 0.662*** 0.49 0.665"**
Fvs. A 0.474 0.475 0.508 0.544 0.535 0.539*
PAvs. A 0.527 0.534 0.561 0.537 0.533 0.512
PF vs. A 0.522 0.539 0.574* 0.578* 0.521 0.566
AF vs. A 0.48 0.51 0.556 0.566 0.525 0.585*
PAF vs. A 0.574** 0.586"** 0.636"** 0.619"** 0.505 0.627***
PAvs. F 0.553 0.558 0.551 0.489 0.499 0.418*
PF vs. F 0.548 0.563 0.565 0.529 0.486 0.47
AFvs. F 0.507 0.534 0.547 0.519 0.489 0.494
PAF vs. F 0.6 0.606*** 0.625*** 0.573 0.472 0.533
PF vs. PA 0.495 0.505 0.512 0.543 0.487 0.554
AF vs. PA 0.452 0.475 0.494 0.531 0.491 0.573*
PAF vs. PA 0.545* 0.552** 0.579*** 0.589*** 0.473 0.615***
AF vs. PF 0.458 0.47 0.481 0.489 0.503 0.522
PAF vs. PF 0.551 0.549 0.57* 0.549 0.485 0.564**
PAF vs. AF 0.597*** 0.576* 0.587** 0.558 0.482 0.538

*p =0.001, **p = 0.0001, **p = 0.00001.

P (n = 759), passive methods; A (n = 311), 1-on-1 interactions; F (n = 174), group interactions; PA (n = 835), combination of passive and 1-on-1 interactions; PF
(n = 410), combination of passive and group interactions; AF (n = 235), combination of 1-on-1 interactions and group interactions; PAF (n = 1103), combination of
passive, 1-on-1 interactions, and group interactions.

TABLE 4 | Comparison of the number of synchronous methods on student perceptions. Effect size (f).

Number of methods in class(# of responses) Enjoyment Motivation Satisfaction Engagement Distraction Participation
>1(2,769) vs.1 (1,093) 0.568*** 0.574** 0.613** 0.595"** 0.511 0.597**
>2(1,744)vs. 1,2 (2,118) 0.578"** 0.582*** 0.621** 0.607** 0.498 0.603***
>3(934) vs. 1, 2, 3(2,928) 0.592*** 0.586*** 0.625*** 0.621** 0.476 0.624**
>4 (417)vs. 1, 2, 3, 4 (3,445) 0.591* 0.597** 0.651** 0.629*** 0.475 0.643***

*p = 0.001, *'p = 0.0001, **p = 0.00001.

Ordinal logistic regression was used to assess the likelihood
that the platforms students used predicted student perceptions

are also more likely to mention a preference for a fixed schedule
(185 mentions) vs. a flexible schedule (2 mentions).

(Supplementary Table 2). Platform choices were based on the
answers to open-ended questions in the pre-test survey. The
synchronous and asynchronous methods used were consistently
more predictive of Likert responses than the specific platforms.
Likewise, distraction continued to be our outlier with no
differences across methods or platforms.

Students Prefer In-Person and
Synchronous Online Learning Largely

Due to Social-Emotional Reasoning

As expected, 86.1% (4,123) of survey participants report a
preference for in-person courses, while 13.9% (666) prefer online
courses. When asked to explain the reasons for their preference,
students who prefer in-person courses most often mention the
importance of social interaction (693 mentions), engagement
(639 mentions), and motivation (440 mentions). These students

In addition to identifying social reasons for their preference
for in-person learning, students’ suggestions for improvements
in online learning focus primarily on increasing interaction and
engagement, with 845 mentions of live classes, 685 mentions
of interaction, 126 calls for increased participation and calls for
changes related to these topics such as, “Smaller teaching groups
for live sessions so that everyone is encouraged to talk as some
people don’t say anything and don’t participate in group work,”
and “Make it less of the professor reading the pdf that was given
to us and more interaction.”

Students who prefer online learning primarily identify
independence and flexibility (214 mentions) and reasons related
to anxiety and discomfort in in-person settings (41 mentions).
Anxiety was only mentioned 12 times in the much larger group
that prefers in-person learning.

The preference for synchronous vs. asynchronous modes of
learning follows similar trends (Table 6). Students who prefer
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TABLE 5 | Comparison of combinations of asynchronous methods on student perceptions. Effect size (f).

Comparison Enjoyment Motivation Satisfaction Engagement Distraction Participation
lvs. L 0.467 0.457 0.463 0.455 0.495 0.482
Tvs. L 0.47 0.481 0.446 0.459 0.479 0.466
Llvs. L 0.536 0.525 0.561** 0.539 0.466 0.529
LTvs. L 0.527 0.529 0.534 0.508 0.504 0.563**
[Tvs. L 0.492 0.471 0.527 0.51 0.515 0.534
LITvs. L 0.546* 0.553** 0.596*** 0.572** 0.496 0.563***
Tvs. | 0.502 0.521 0.485 0.506 0.484 0.484
Llvs. | 0.57** 0.569*** 0.595*** 0.584*** 0.471 0.547
LT vs. | 0.56* 0.572*** 0.568** 0.554* 0.51 0.58"*
ITvs. | 0.525 0.513 0.562 0.555 0.521 0.551
LIT vs. | 0.58"* 0.596*** 0.627*** 0.617*** 0.501 0.58"*
Llvs. T 0.567 0.544 0.614* 0.582* 0.486 0.564
LTvs. T 0.557 0.547 0.586* 0.551 0.526 0.599**
Tvs. T 0.522 0.491 0.58 0.55 0.538 0.567
LITvs. T 0.577* 0.569 0.647* 0.618** 0.517 0.598**
LT vs. LI 0.491 0.504 0.472 0.468 0.539 0.535
[T vs. LI 0.456 0.446 0.466 0.47 0.552 0.505
LIT vs. LI 0.511 0.528 0.535 0.534 0.53 0.535
ITvs. LT 0.465 0.442 0.494 0.501 0.511 0.472
LIT vs. LT 0.52 0.524 0.563** 0.567*** 0.491 0.5

LIT vs. IT 0.555 0.582* 0.568 0.563 0.48 0.528

*p =0.001, *p = 0.0001, *p = 0.00001.

L (n = 583), learning methods; | (n = 569), interacting methods; T (n = 166), testing methods; LI (n = 891), combination of learning and interacting methods; LT (n = 638),
combination of learning and testing methods; IT (n = 191), combination of interacting and testing methods, LIT (n = 1685), combination of learning, interacting and testing

methods.

TABLE 6 | Most prevalent themes for students based on their preferred mode of remote learning.

Preferred mode (# of responses) Engagement Interaction Flexibility Fixed schedule Familiarity
Discussion forums/chats (161) 8 70 10 3 2

Live classes (2613) 182 1304 4 241 320
Recorded lectures (1,717) 33 9 1150 0 55
Uploaded or emailed Materials (298) 13 1 150 0 5

live classes mention engagement and interaction most often while
those who prefer recorded lectures mention flexibility.

DISCUSSION

Student Perceptions Align With

Research on Active Learning

The first, and most robust, conclusion is that incorporation of
active-learning methods correlates with more positive student
perceptions of affect and engagement. We can see this clearly
in the substantial differences on a number of measures, where
students whose classes used only passive-learning techniques
reported lower levels of engagement, satisfaction, participation,
and motivation when compared with students whose classes
incorporated at least some active-learning elements. This result
is consistent with prior research on the value of active learning
(Freeman et al., 2014).

Though research shows that student learning improves in
active learning classes, on campus, student perceptions of their
learning, enjoyment, and satisfaction with instruction are often
lower in active-learning courses (Deslauriers et al., 2019). Our
finding that students rate enjoyment and satisfaction with
instruction higher for active learning online suggests that the
preference for passive lectures on campus relies on elements
outside of the lecture itself. That might include the lecture
hall environment, the social physical presence of peers, or
normalization of passive lectures as the expected mode for on-
campus classes. This implies that there may be more buy-in for
active learning online vs. in-person.

A second result from our survey is that student perceptions of
affect and engagement are associated with students experiencing
a greater diversity of learning modalities. We see this in two
different results. First, in addition to the fact that classes that
include active learning outperform classes that rely solely on
passive methods, we find that on all measures besides distraction,
the highest student ratings are associated with a combination of
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active and passive methods. Second, we find that these higher
scores are associated with classes that make use of a larger number
of different methods.

This second result suggests that students benefit from classes
that make use of multiple different techniques, possibly invoking
a combination of passive and active methods. However, it is
unclear from our data whether this effect is associated specifically
with combining active and passive methods, or if it is associated
simply with the use of multiple different methods, irrespective of
whether those methods are active, passive, or some combination.
The problem is that the number of methods used is confounded
with the diversity of methods (e.g., it is impossible for a classroom
using only one method to use both active and passive methods).
In an attempt to address this question, we looked separately at
the effect of number and diversity of methods while holding the
other constant. Across a large number of such comparisons, we
found few statistically significant differences, which may be a
consequence of the fact that each comparison focused on a small
subset of the data.

Thus, our data suggests that using a greater diversity of
learning methods in the classroom may lead to better student
outcomes. This is supported by research on student attention
span which suggests varying delivery after 10-15 min to retain
student’s attention (Bradbury, 2016). It is likely that this is more
relevant for online learning where students report high levels of
distraction across methods, modalities, and platforms. Given that
number and variety are key, and there are few passive learning
methods, we can assume that some combination of methods that
includes active learning improves student experience. However,
it is not clear whether we should predict that this benefit would
come simply from increasing the number of different methods
used, or if there are benefits specific to combining particular
methods. Disentangling these effects would be an interesting
avenue for future research.

Students Value Social Presence in
Remote Learning

Student responses across our open-ended survey questions show
a striking difference in reasons for their preferences compared
with traditional online learners who prefer flexibility (Harris
and Martin, 2012; Levitz, 2016). Students reasons for preferring
in-person classes and synchronous remote classes emphasize
the desire for social interaction and echo the research on the
importance of social presence for learning in online courses.
Short et al. (1976) outlined Social Presence Theory in
depicting students’ perceptions of each other as real in different
means of telecommunications. These ideas translate directly to
questions surrounding online education and pedagogy in regards
to educational design in networked learning where connection
across learners and instructors improves learning outcomes
especially with “Human-Human interaction” (Goodyear, 2002,
2005; Tu, 2002). These ideas play heavily into asynchronous
vs. synchronous learning, where Tu reports students having
positive responses to both synchronous “real-time discussion
in pleasantness, responsiveness and comfort with familiar
topics” and real-time discussions edging out asynchronous

computer-mediated communications in immediate replies and
responsiveness. Tu’s research indicates that students perceive
more interaction with synchronous mediums such as discussions
because of immediacy which enhances social presence and
support the use of active learning techniques (Gunawardena,
1995; Tu, 2002). Thus, verbal immediacy and communities
with face-to-face interactions, such as those in synchronous
learning classrooms, lessen the psychological distance of
communicators online and can simultaneously improve
instructional satisfaction and reported learning (Gunawardena
and Zittle, 1997; Richardson and Swan, 2019; Shea et al., 2019).
While synchronous learning may not be ideal for traditional
online students and a subset of our participants, this research
suggests that non-traditional online learners are more likely to
appreciate the value of social presence.

Social presence also connects to the importance of social
connections in learning. Too often, current systems of education
emphasize course content in narrow ways that fail to embrace the
full humanity of students and instructors (Gay, 2000). With the
COVID-19 pandemic leading to further social isolation for many
students, the importance of social presence in courses, including
live interactions that build social connections with classmates and
with instructors, may be increased.

Limitations of These Data

Our undergraduate data consisted of 4,789 responses from 95
different countries, an unprecedented global scale for research
on online learning. However, since respondents were followers
of @unjadedjade who focuses on learning and wellness, these
respondents may not represent the average student. Biases
in survey responses are often limited by their recruitment
techniques and our bias likely resulted in more robust and
thoughtful responses to free-response questions and may
have influenced the preference for synchronous classes. It is
unlikely that it changed students reporting on remote learning
pedagogical methods since those are out of student control.

Though we surveyed a global population, our design was
rooted in literature assessing pedagogy in North American
institutions. Therefore, our survey may not represent a global
array of teaching practices.

This survey was sent out during the initial phase of emergency
remote learning for most countries. This has two important
implications. First, perceptions of remote learning may be
clouded by complications of the pandemic which has increased
social, mental, and financial stresses globally. Future research
could disaggregate the impact of the pandemic from students’
learning experiences with a more detailed and holistic analysis
of the impact of the pandemic on students.

Second, instructors, students and institutions were not able
to fully prepare for effective remote education in terms of
infrastructure, mentality, curriculum building, and pedagogy.
Therefore, student experiences reflect this emergency transition.
Single-modality courses may correlate with instructors who
lacked the resources or time to learn or integrate more than
one modality. Regardless, the main insights of this research align
well with the science of teaching and learning and can be used
to inform both education during future emergencies and course
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development for online programs that wish to attract traditional
college students.

Global Student Voices Improve Our
Understanding of the Experience of
Emergency Remote Learning

Our survey shows that global student perspectives on remote
learning agree with pedagogical best practices, breaking with
the often-found negative reactions of students to these practices
in traditional classrooms (Shekhar et al., 2020). Our analysis
of open-ended questions and preferences show that a majority
of students prefer pedagogical approaches that promote both
active learning and social interaction. These results can serve as
a guide to instructors as they design online classes, especially for
students whose first choice may be in-person learning. Indeed,
with the near ubiquitous adoption of remote learning during the
COVID-19 pandemic, remote learning may be the default for
colleges during temporary emergencies. This has already been
used at the K-12 level as snow days become virtual learning days
(Aspergren, 2020).

In addition to informing pedagogical decisions, the results
of this survey can be used to inform future research. Although
we survey a global population, our recruitment method selected
for students who are English speakers, likely majority female,
and have an interest in self-improvement. Repeating this study
with a more diverse and representative sample of university
students could improve the generalizability of our findings. While
the use of a variety of pedagogical methods is better than a
single method, more research is needed to determine what the
optimal combinations and implementations are for courses in
different disciplines. Though we identified social presence as the
major trend in student responses, the over 12,000 open-ended
responses from students could be analyzed in greater detail to
gain a more nuanced understanding of student preferences and
suggestions for improvement. Likewise, outliers could shed light
on the diversity of student perspectives that we may encounter
in our own classrooms. Beyond this, our findings can inform
research that collects demographic data and/or measures learning
outcomes to understand the impact of remote learning on
different populations.

Importantly, this paper focuses on a subset of responses
from the full data set which includes 10,563 students from
secondary school, undergraduate, graduate, or professional

REFERENCES

Aspergren, E. (2020). Snow Days Canceled Because of COVID-19 Online
School? Not in These School Districts.sec. Education. USA Today. Available
online at: https://www.usatoday.com/story/news/education/2020/12/15/covid-
school-canceled- snow-day- online-learning/3905780001/ (accessed December
15, 2020)

Bostock, S. J. (1998). Constructivism in mass higher education: a case
study. Br. J. Educ. Technol. 29, 225-240. doi: 10.1111/1467-8535.
00066

Bradbury, N. A. (2016). Attention span during lectures: 8 seconds, 10
minutes, or more? Adv. Physiol. Educ. 40, 509-513. doi: 10.1152/advan.00109.
2016

school and additional questions about in-person learning.
Our full data set is available here for anyone to download
for continued exploration: https://dataverse.harvard.edu/dataset.
xhtml?persistentld=doi:10.7910/DVN/2TGOPH.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. The patients/participants provided
their written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

GS: project lead, survey design, qualitative coding, writing,
review, and editing. TN: data analysis, writing, review, and
editing. CN and PB: qualitative coding. JW: data analysis, writing,
and editing. CS: writing, review, and editing. EV and KL: original
survey design and qualitative coding. PP: data analysis. JB:
original survey design and survey distribution. HH: data analysis.
MP: writing. All authors contributed to the article and approved
the submitted version.

ACKNOWLEDGMENTS

We want to thank Minerva Schools at KGI for providing funding
for summer undergraduate research internships. We also want to
thank Josh Fost and Christopher V. H.-H. Chen for discussion
that helped shape this project.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/feduc.
2021.647986/full#supplementary- material

Chen, B., Bastedo, K., and Howard, W. (2018). Exploring best practices for online
STEM courses: active learning, interaction & assessment design. Online Learn.
22, 59-75. doi: 10.24059/0lj.v22i2.1369

Davis, D., Chen, G., Hauff, C., and Houben, G.-J. (2018). Activating learning at
scale: a review of innovations in online learning strategies. Comput. Educ. 125,
327-344. doi: 10.1016/j.compedu.2018.05.019

Deslauriers, L., McCarty, L. S., Miller, K., Callaghan, K., and Kestin, G. (2019).
Measuring actual learning versus feeling of learning in response to being
actively engaged in the classroom. Proc. Natl. Acad. Sci. 116, 19251-19257.
doi: 10.1073/pnas.1821936116

Fink, L. D. (2013). Creating Significant Learning Experiences: An Integrated
Approach to Designing College Courses. Somerset, NJ: John Wiley & Sons,
Incorporated.

Frontiers in Education | www.frontiersin.org

April 2021 | Volume 6 | Article 647986


https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi: 10.7910/DVN/2TGOPH
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi: 10.7910/DVN/2TGOPH
https://www.frontiersin.org/articles/10.3389/feduc.2021.647986/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/feduc.2021.647986/full#supplementary-material
https://www.usatoday.com/story/news/education/2020/12/15/covid-school-canceled-snow-day-online-learning/3905780001/
https://www.usatoday.com/story/news/education/2020/12/15/covid-school-canceled-snow-day-online-learning/3905780001/
https://doi.org/10.1111/1467-8535.00066
https://doi.org/10.1111/1467-8535.00066
https://doi.org/10.1152/advan.00109.2016
https://doi.org/10.1152/advan.00109.2016
https://doi.org/10.24059/olj.v22i2.1369
https://doi.org/10.1016/j.compedu.2018.05.019
https://doi.org/10.1073/pnas.1821936116
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles

Nguyen et al.

Students’ Experiences of Remote Learning

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt,
H., et al. (2014). Active learning increases student performance in science,
engineering, and mathematics. Proc. Natl. Acad. Sci. 111, 8410-8415. doi: 10.
1073/pnas.1319030111

Gale, N. K., Heath, G., Cameron, E., Rashid, S., and Redwood, S. (2013). Using
the framework method for the analysis of qualitative data in multi-disciplinary
health research. BMC Med. Res. Methodol. 13:117. doi: 10.1186/1471-2288-
13-117

Garrison, D. R., Anderson, T., and Archer, W. (1999). Critical inquiry in a text-
based environment: computer conferencing in higher education. Internet High.
Educ. 2, 87-105. doi: 10.1016/S1096-7516(00)00016-6

Gay, G. (2000). Culturally Responsive Teaching: Theory, Research, and Practice.
Multicultural Education Series. New York, NY: Teachers College Press.

Gillingham, and Molinari, C. (2012). Online courses: student preferences survey.
Internet Learn. 1, 36-45. doi: 10.18278/il.1.1.4

Gillis, A., and Krull, L. M. (2020). COVID-19 remote learning transition in spring
2020: class structures, student perceptions, and inequality in college courses.
Teach. Sociol. 48, 283-299. doi: 10.1177/0092055X20954263

Goodyear, P. (2002). “Psychological foundations for networked learning in
Networked Learning: Perspectives and Issues. Computer Supported Cooperative
Work, eds C. Steeples and C. Jones (London: Springer), 49-75. doi: 10.1007/
978-1-4471-0181-9_4

Goodyear, P. (2005). Educational design and networked learning: patterns, pattern
languages and design practice. Australas. ]. Educ. Technol. 21, 82-101. doi:
10.14742/ajet.1344

Gunawardena, C. N. (1995). Social presence theory and implications for interaction
and collaborative learning in computer conferences. Int. J. Educ. Telecommun.
1, 147-166.

Gunawardena, C. N., and Zittle, F. J. (1997). Social presence as a predictor of
satisfaction within a computer mediated conferencing environment. Am. J.
Distance Educ. 11, 8-26. doi: 10.1080/08923649709526970

Harris, H. S., and Martin, E. (2012). Student motivations for choosing online
classes. Int. J. Scholarsh. Teach. Learn. 6, 1-8. doi: 10.20429/ijsotl.2012.060211

Levitz, R. N. (2016). 2015-16 National Online Learners Satisfaction and Priorities
Report. Cedar Rapids: Ruffalo Noel Levitz, 12.

Mansinghka, V., Shafto, P., Jonas, E., Petschulat, C., Gasner, M., and Tenenbaum,
J. B. (2016). CrossCat: a fully Bayesian nonparametric method for analyzing
heterogeneous, high dimensional data. J. Mach. Learn. Res. 17, 1-49. doi:
10.1007/978-0-387-69765-9_7

National Research Council (2000). How People Learn: Brain, Mind, Experience,
and School: Expanded Edition. Washington, DC: National Academies Press,
doi: 10.17226/9853

Richardson, J. C., and Swan, K. (2019). Examining social presence in online courses
in relation to students’ perceived learning and satisfaction. Online Learn. 7,
68-88. doi: 10.24059/0lj.v7i1.1864

Shea, P., Pickett, A. M., and Pelz, W. E. (2019). A Follow-up investigation of
‘teaching presence’ in the suny learning network. Online Learn. 7, 73-75. doi:
10.24059/0lj.v7i2.1856

Shekhar, P., Borrego, M., DeMonbrun, M., Finelli C., Crockett, C., and
Nguyen, K. (2020). Negative student response to active learning in STEM
classrooms: a systematic review of underlying reasons. J. Coll. Sci. Teach. 49,
45-54.

Short, J., Williams, E., and Christie, B. (1976). The Social Psychology of
Telecommunications. London: John Wiley & Sons.

Tu, C.-H. (2002). The measurement of social presence in an online learning
environment. Int. J. E Learn. 1, 34-45. doi: 10.17471/2499-4324/421

Zull, J. E. (2002). The Art of Changing the Brain: Enriching Teaching by Exploring
the Biology of Learning, 1st Edn. Sterling, VA: Stylus Publishing.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Nguyen, Netto, Wilkins, Broker, Vargas, Sealfon, Puthipiroj, Li,
Bowler, Hinson, Pujar and Stein. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and
the copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Education | www.frontiersin.org

85

April 2021 | Volume 6 | Article 647986


https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1016/S1096-7516(00)00016-6
https://doi.org/10.18278/il.1.1.4
https://doi.org/10.1177/0092055X20954263
https://doi.org/10.1007/978-1-4471-0181-9_4
https://doi.org/10.1007/978-1-4471-0181-9_4
https://doi.org/10.14742/ajet.1344
https://doi.org/10.14742/ajet.1344
https://doi.org/10.1080/08923649709526970
https://doi.org/10.20429/ijsotl.2012.060211
https://doi.org/10.1007/978-0-387-69765-9_7
https://doi.org/10.1007/978-0-387-69765-9_7
https://doi.org/10.17226/9853
https://doi.org/10.24059/olj.v7i1.1864
https://doi.org/10.24059/olj.v7i2.1856
https://doi.org/10.24059/olj.v7i2.1856
https://doi.org/10.17471/2499-4324/421
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles

1' frontiers
in Psychology

BRIEF RESEARCH REPORT
published: 09 April 2021
doi: 10.3389/fpsyg.2021.644096

OPEN ACCESS

Edited by:

Rhoda Scherman,

Auckland University of Technology,
New Zealand

Reviewed by:

Jennifer Loh,

University of Canberra, Australia
Stefano Triberti,

University of Milan, Italy

*Correspondence:
Michat Wilczewski
mwilczewski@uw.edu.pl

Specialty section:

This article was submitted to
Educational Psychology,

a section of the journal
Frontiers in Psychology

Received: 19 December 2020
Accepted: 19 February 2021
Published: 09 April 2021

Citation:

Wilczewski M, Gorbaniuk O and
Giuri P (2021) The Psychological and
Academic Effects of Studying From
the Home and Host Country During
the COVID-19 Pandemic.

Front. Psychol. 12:644096.

doi: 10.3389/fposyg.2021.644096

Check for
updates

The Psychological and Academic
Effects of Studying From the Home
and Host Country During the
COVID-19 Pandemic

Michat Wilczewski?*, Oleg Gorbaniuk®* and Paola Giuri?

" Faculty of Applied Linguistics, Institute of Specialised and Intercultural Communication, University of Warsaw, Warsaw,
Poland, 2 Department of Management, University of Bologna, Bologna, Italy, ° Faculty of Social Sciences, Institute of
Psychology, John Paul Il Catholic University of Lublin, Lublin, Poland, * Faculty of Psychology, University of Economics and
Human Sciences in Warsaw, Warsaw, Poland

Objective: This study explored the psychological and academic effects of studying
online from the home vis-a-vis host country during the coronavirus disease 2019
(COVID-19) pandemic in the experience of international students at the University of
Warsaw, Poland.

Methods: A total of 357 international students from 62 countries (236 in the host
country and 121 in the home country) completed an online questionnaire survey 2 months
after transition to online learning. We studied students’ levels of loneliness, life and
academic satisfaction, acculturative stress, academic adjustment, performance, loyalty,
and perceptions of the online learning experience.

Results: The country-of-residence variable had no statistically significant effects on
most psychological and academic variables. Significant effects were observed only for
two academic variables. Specifically, students who returned to the home country found
online communication with other students more contributing to their online learning
experience and exhibited higher academic adjustment than students who remained in
the host country. This suggests the positive influence of (peer and familial) support on
online learning experience from the home country. Furthermore, a significant difference in
experiencing acculturative stress occurred for students in quarantine/self-isolation in the
host country, which expands prior literature on the disruptive effects of social distancing
on students’ mental health. Finally, this study confirmed the expected increased levels of
loneliness among self-isolating students in both countries, hence extending prior results
to the home- and host-country contexts. No relationship between self-isolation and
students’ life or academic satisfaction was found, which is explained by the specific
nature of the learning-from-home experience.

Keywords: COVID-19, quarantine, international students (foreign students), online learning, satisfaction, academic
adjustment, acculturative stress, loneliness
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INTRODUCTION

The emergence of the new coronavirus disease 2019 (COVID-
19) in December 2019 in Wuhan, China, and a global outbreak
of the COVID-19 pandemic in March 2020 have resulted
in an unprecedented lockdown of national economies and
social distancing restrictions, which had far-reaching economic,
political, and social (Bretas and Alon, 2020; Nicola et al., 2020)
but also educational consequences. The nationwide closures
of educational institutions in 143 countries (UNESCO, 2020)
have led to the transition from the conventional to the
online learning mode, which dramatically changed studying and
working patterns (de Haas et al., 2020).

Although studies show positive working-from-home
experiences (e.g., Dubey and Tripathi, 2020), students’
experience is generally described as disrupted and leading
to feelings of insecurity, anxiety, and hopelessness (Hajduk et al.,
2020; Wang and Zhao, 2020). Students express concerns about
economic implications for society, health implications for their
families and society, and their own educational and career plans
(Cohen et al., 2020). Studies present the pandemic as a disruptive
event causing stress that negatively affects students learning
performance and psychological well-being. For example, studies
show such adverse effects of lockdowns as increased levels of
students’ social avoidance (Al-Rabiaah et al., 2020), anxiety
(Kaparounaki et al., 2020; Kapasiaa et al., 2020), and a decreased
quality of general life (Kaparounaki et al, 2020). Moreover,
self-isolating college students suffer from physical and mental
health problems (e.g., insomnia, depression) more than those
who do not self-isolate (Tang et al., 2020; Zhao et al., 2020; Zhou
et al., 2020).

In terms of study experience, students are often dissatisfied
with remote learning, as they miss interactions with peers and
teachers (de Haas et al, 2020). They perceive their academic
experience as difficult and worse than before the pandemic due
to the chaotic organization of online learning and a lower quality
of online classes as compared to traditional ones (Wilczewski
et al., 2020). Moreover, a lack of Internet infrastructure in some
underdeveloped locations or unfavorable study conditions in the
household prevents students from full engagement in online
learning (Kapasiaa et al., 2020).

As compared to domestic students, the negative social and
psychological outcomes of the coronavirus outbreak may be
more severe for international students who, even in normal
conditions, are more prone to mental health problems and
do not seek psychological help in the host country (Alharbi
and Smith, 2018; Chen et al., 2020). Relocation to another
country, leaving family and friends in the home country, entails
stress-provoking changes that draw on an individual’s coping
responses and adjustive resources, which is explained by the
stress-and-coping approach to cross-cultural transition (Ward,
2004). Among the stressors that influence students’ adjustment
and cross-cultural transition are not only situational factors, such
as the characteristics of the host country, but also more dynamic
factors like the ongoing coronavirus pandemic. As predicted
by psychologists, the pandemic-related health crisis and host
nationals’ fear of the virus led to international students’ social

exclusion, xenophobic reactions, and an increase in ethnicity
and culture-based discrimination (Cohen et al., 2020), especially
toward those of Asian background (Rzymski and Nowicki,
2020), which are detrimental to students’ mental health, sense
of belonging, and self-esteem (King et al., 2020). In turn, the
feeling of being perceived negatively by host nationals may affect
students’ psychological health and hamper their cross-cultural
transition, which is reflected in cultural adjustment models (e.g.,
Kim, 2001). While the negative effects of acculturative stress (e.g.,
perceived discrimination and communication barrier) decrease
the quality of academic experience, adjustment, and mental
health (Tummala-Narra et al., 2012), perceived social support
mitigates those effects (Ward, 2004; Cura and Isik, 2016; Shu
et al.,, 2020).

The disrupted experience in the host country and campus
closures have pushed many international students to travel back
to their home country to seek family support. In the USA only,
over one million international students returned home in spring
2020 (Dennis, 2020). However, some students had to continue
studying in the host country due to closed borders and travel
restrictions (Sahu, 2020), being devoid of family and social
support structures (Chen et al., 2020).

Despite a growing literature on the disruptive social and
emotional outcomes of social distancing and self-isolation
on students’ psychological well-being, little is known about
the impact of the host- and home-country context on the
academic experience of international students. Responding to
the latest calls for exploring the effects of university closures
on students’ experiences (Nicola et al., 2020), we will address
the following research question: Is there a difference between
international students studying from the home country and those
studying from the host country with respect to the psychological
and academic effects of online learning during the COVID-
19 pandemic?

Accordingly, this research aimed to explore the psychological
and academic effects of studying from the home and host country
during the COVID-19 pandemic, based on the experience
of international students in the University of Warsaw (UW),
Poland; UW is the top 1 and largest Polish and Central European
university that switched most teaching activities to online mode
in mid-March 2020. Based on prior research on mental health
issues of international students and the positive role of social
support in their experience in the host country, we assumed
that students who participated in online learning from the home
country should have better access to support structures (e.g.,
family, friends) than their counterparts in the host country.
Therefore, in such a disruptive experience as learning from home
during the pandemic, we hypothesized:

Hypotheses la—c: Students in the home country show overall
(1a) more satisfactory life and (1b) more satisfactory academic
experience, as well as (1c) lower perceived discrimination and
communication stress than students in the host country.

Moreover, based on prior research on the negative impact
of social distancing on students’ mental health, it is tentatively
hypothesized that, regardless of the country of residence,

Hypotheses 2a-d: Students in self-isolation experience (2a)
higher perceived acculturative stress, (2b) higher levels of
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loneliness, (2¢) lower life satisfaction, and (2d) lower academic
satisfaction than students who do not self-isolate.

METHOD

Research Design

To test the above hypotheses and answer the research question,
we conducted a quantitative study that compared the levels of
several psychological and academic factors in two groups of
international students.

Sample

As shown in Table 1, 357 international students participated in
the research, which comprises 6.5% of all international students
at UW. They originated from 62 countries, with the majority
coming from Ukraine (21.8%), Belarus (18.7%), China, Spain
(5.5% each), Italy (5%), Turkey (4.2%), Russia (2.9%), France
(2.4%), and others (under 2%). The number of students who
stayed in the host country was nearly twice the number of
students who returned home. The majority of participants were
female, with gender distribution relatively similar for the host
country (female/male = 2.05/1) and home country (female/male
= 2.45/1). In both locations, most participants were long-term
students, mostly in BA and MA programs. Students in the host
country were slightly older as they had an average age of 23.39
years (SD = 4.99) as compared to students who returned home,
with an average age of 21.88 years (SD = 4.17). This may be
explained by a higher number of MA and Ph.D. students in
the host country. Around 60% of students stayed in quarantine
or self-isolation when completing the survey. The instruction
specified that staying in quarantine/self-isolation referred to
“staying at home, going out only for shopping groceries and
medicine, medical needs, providing care or help to a vulnerable
person, traveling to and from work (where working from home
is not possible).”

Procedure

We collected quantitative data from international students
recruited through an email invitation sent out to the whole
population of international students at UW (5,500 students)
from the university’s Welcome Point UW office. Participation
was voluntary, and no remuneration was provided. We asked
participants to complete an anonymous online questionnaire
concerning their online learning experience at UW during the
coronavirus pandemic. Apart from the English-language version
of the survey, we prepared a Polish version so that international
students from Eastern European countries who had a better
command of Polish than English could also participate in the
study. We back-translated (Brislin, 1970) all scales that have
no validated Polish versions in the literature. Because all UW
foreign students have a command of English (in international
programs) or Polish (in Polish-taught programs) at least at the
B2 level, which is verified in the admission process, their language
proficiency was sufficient for understanding the questionnaire. In
our sample, 126 students (35.3%) chose the Polish version. After
giving written consent, they completed the survey over 10 days

TABLE 1 | Participants’ characteristics (N = 357).

Students in home
country (N = 121)

Students in host
country (Poland)

Background variables

(N = 236)
Gender
* Male 77 (32.6%) 35 (28.94%)
* Female 158 (66.9%) 86 (71.1%)
e Other 1(0.4%) 0
Type of student
e Long-term 132 (55.9%) 84 (69.4%)
e Short-term (e.g., Erasmus) 104 (44.1%) 37 (33.3%)
Program?
* BA 133 (55.6%) 87 (71.9%)
° MA 85 (36.0%) 29 (24.0%)
e Doctoral 16 (6.8%) 3 (2.5%)
e Other 6 (2.5%) 3(2.5%)
Staying in quarantine/self-isolation
® Yes 145 (61.4%) 72 (59.5%)
* No 91 (38.6%) 49 (40.5%)

aPercentage totals for the program are higher than 100% as some students attended
different programs at the same time.

at the turn of May and June 2020 during the lockdown period in
Poland. It took them ~15 min.

Measures

Social and Emotional Loneliness

Students completed the 11-item De Jong Gierveld Loneliness
Scale (DJGLS) (de Jong-Gierveld and van Tilburg, 1999) or its
Polish adaptation by Grygiel et al. (2013). The scale measures
social loneliness with five items (e.g., “I can call on my friends
whenever I need them;” o = 0.75/0.82 for English/Polish version)
and emotional loneliness with six items (e.g., “I miss the pleasure
of the company of others;” @ = 0.79/0.83 for English/Polish
version), rated on a 5-point scale (1 = absolutely yes, 5 =
absolutely no).

Life and Academic Satisfaction

Students rated their satisfaction with general life and academic
satisfaction using a 7-point scale (1 = strongly disagree, 7 =
strongly agree). They completed the 5-item Satisfaction with Life
Scale (SWLS) (Diener et al., 1985) or its Polish adaptation by
Jankowski (2015). Life satisfaction measures the perception of
the general well-being (e.g., “In most ways my life is close to
my ideal;” o = 0.79/0.83 for English/Polish version). Academic
satisfaction was measured with six items capturing satisfaction
with (1) general academic experience, (2) studying in the
university during the pandemic, (3) studying conditions, (4)
online learning in the university, (5) self-perceived scholarly
development, and (6) achievement in online learning. Those
components constituted a one-factor scale (« = 0.83/0.82 for
English/Polish version).
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Acculturative Stress

Students completed two subscales of the Acculturative Stress
Scale (Bashir and Khalid, 2020), rating items on a 5-point scale
(1 = strongly disagree, 5 = strongly agree). The first subscale
measures discrimination stress (i.e., a feeling of unfair treatment)
on the grounds of one’s international student status, ethnicity,
and gender (three items, e.g., “I feel that because I'm a foreign
student I'm denied the privileges enjoyed by the local students
here;” o = 0.68/0.72 for English/Polish version). The second
subscale measures communication stress (three items, e.g., “I feel
difficulty communicating with local people due to the language
barrier;” o = 0.75/0.72 for English/Polish version).

Online Learning Experience, Academic Adjustment,
Performance, and Loyalty

All academic variables were measured using a 7-point scale (1
= strongly disagree, 7 = strongly agree). The online learning
experience was captured with a self-developed 12-item scale
measuring four aspects (3 items per scale) of online learning:
(1) interactions with students (e.g., “Communication with other
students has had a positive effect on my online learning
experience;” o 0.75/0.72 for English/Polish version); (2)
interactions with teachers (e.g., “I find my teachers supportive in
my online learning;” o = 0.78/0.80 for English/Polish version);
(3) technical capacity (e.g., “I have enough technical ability to
participate in online classes;” o« = 0.76/0.66 for English/Polish
version); and (4) organization of online learning (e.g., “My
university organizes online learning well;” o = 0.81/0.75 for
English/Polish version).

Academic adjustment (i.e., the degree to which a student fits
in the academic context and how comfortable they feel in that
context) was measured with five items expressing adjustment
to (1) teaching methods, (2) student assessment methods, (3)
teachers’ expectations toward students, (4) studying conditions,
and (5) online learning. The scale yielded a one-factor structure
(o = 0.83 for both English and Polish version).

Academic performance and student loyalty were measured
with one item per variable, respectively, “My academic
performance is better in online learning than before the COVID-
19 pandemic” and “I would not recommend online learning
experience in this university to other students” (reverse coded),
similarly to prior studies (e.g., van Rooij et al., 2018).

Control Variables

We included age and personality traits as control variables
(see Table 2) to check potential differences between students
in the host and home country. Students completed the Ten-
Item Personality Inventory (TIPI) (Gosling et al., 2003),
which measures the Big Five dimensions; a Polish version
developed by Sorokowska et