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BACKGROUND: The COVID-19 pandemic has been
challenging for all and has had a particular effect

on university-level educators. Although the use of
technologies in education is recognized as critical in
developing transversal skills and preparing students for
the needs of modern society, the COVID-19 pandemic
crisis stressed the relevance of the digital medium. At
the same time, the emergency hastened significant
changes to universities’ main roles —teaching,
learning, and evaluation. AIMS: In this article, we
present research conducted by a Problem-Solving
Group, a virtual community of practice formed by

the International Consortium of Universities for Drug
Demand Reduction (ICUDDR) to support educators

in addressing the challenges of the pandemic crisis.
METHODS: Based on a problem-solving methodology,
the virtual community of practice (Problem-Solving
Group) provided synchronous group sessions and
asynchronous individual support. The resulting
analysis and discussion are based on the problem-

solving methodology. PARTICIPANTS: Twenty-two
educators, including two facilitators, attended six
virtual problem-solving sessions between September
and December 2020. RESULTS: Participants were
committed educators who shared their experiences,
challenges, and best practices. The problem-solving
methodology was effective in identifying critical

areas in remote emergency university-level teaching.
CONCLUSIONS: The results stress the importance of
creating a common space where educators with similar
problems and difficulties can share ideas, experiences,
and best practices. The virtual community of practice
was effective, although it requires more extensive
development and research.
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1 BACKGROUND

The COVID-19 pandemic has been very challenging for all and
has had a significant impact on educators at the university lev-
el. Although the use of technologies in education is recognized
as very important in developing transversal skills and prepar-
ing students for the needs of modern society, the COVID-19
pandemic crisis stressed the relevance of the digital medium
(Moreira, Henriques & Barros, 2020a; Stoll, 2020). At the same
time, the emergency hastened significant changes to the uni-
versities’ main roles: teaching, learning, and evaluation (OECD,
2020; Stoll, 2020; Shahzad et al., 2020).

The online education market size is expected to grow at a com-
pound annual growth rate of 28.55% from 2019 to 2023 (Mar-
ket Research Future, 2020). Technologies have been changing
traditional ways of teaching and learning. Most universities
provide online courses for their students on and off-campus,
and it is expected that teaching and learning models will
change significantly in 10 to 15 years (Shahzad et al., 2020).
Due to the massive growth of internet and digital technologies,
as well as learning and teaching models, how learners relate
to each other and to content are already changing significant-
ly with the use of intellectual capital and artificial intelligence
(Alvino et al., 2020; Di Vaio et al., 2020).

The COVID-19 pandemic and subsequent safety precautions
rapidly changed operating conditions, with constantly chang-
ing effects on all dimensions — industry, trade, culture, health
systems, civic activity, education, and teaching. Colleges and
universities had a short time to design ways to continue in-
struction activities while keeping their staff and students safe
from a public health emergency. The lockdown led to almost
all institutions to move their face-to-face classes online (Morei-
ra, Henriques & Barros, 2020; Dias-Trindade, Correia & Henri-
ques, 2020; Hodges et al., 2020).

Online learning can enable flexibility, blurring boundaries of
time and space. However, the unprecedented speed of this
change left little or no time for preparation, requiring instruc-
tors to become “instructional MacGyvers,” using the expression
of Hodges et al. (2020). In addition, staff needed to learn how to
implement online learning, which meant using technological
devices with pedagogical intentionality (Moreira et al., 2020b).
For these reasons, Hodges et al. (2020) propose a new concept
for the “type of instruction being delivered in these pressing
circumstances: emergency remote teaching.”

Emergency remote teaching describes courses offered on-
line in response to a crisis or disaster. The primary objective
in these circumstances is to provide temporary access to in-
struction and instructional supports in a manner that is quick
to set up and is reliably available during an emergency or crisis.
In contrast, digital network education is a robust educational
ecosystem based on well-planned online learning experiences
with the innovative use of digital tools and technologies sup-
porting pedagogical strategies during teaching and learning
(Hodges et al., 2020). Although this is an important concep-
tual distinction, educators operating under critical conditions
such as the COVID-19 pandemic need more acute support than
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specialized institutional teams can offer (Hodges et al., 2020;
Moreira et al., 2020a, 2020b).

Supporting educators under these stressful conditions has two
purposes. On one hand, it gives them the needed assistance in
responding to difficulties, doubts, problems, and vulnerabili-
ties. On the other hand, it helps educators gradually improve
their pedagogical practices. The COVID-19 pandemic and its
aftermath are expected to affect education moving forward
(UNESCO, 2020). Thus, researchers, universities, business-
es and policymakers, educators, and communities must be
aware that “.. we cannot return to the world as it was before”
(UNESCO, 20204, p. 3).

The Global Education 2030 Agenda of UNESCO (2020b) includes
quality of education through inclusion and equity, and promot-
ing lifelong learning opportunities for all, among its aims. In this
context, “.. more attention is necessary on how technology and
learning can be integrated effectively, including the vital role
of teachers, and the student’s needs” (Ferri, Grifoni & Guzzo,
2020, p. 2). The challenges emerging from the pandemic crisis
can improve online learning and evolving educational models,
thus overcoming inequalities and social exclusion.

Collaboration and networks of professionals provide support
during the emergency period with effectiveness. As these groups
run in virtual environments, we may refer to those as virtual
communities of practice. Virtual communities of practice refer to
groups of individuals with common interests engaged in infor-
mal sharing knowledge and experiences, supporting each other’s
decisions, experiments, and practices (Wenger, 1998; Hildreth,
Kimble & Wright, 2000; Wenger-Trayner et al., 2014; Henriques,
Van-Hout & Teixeira, 2020). Each informal virtual community of
practice has three fundamental elements (Wenger-Trayner et al.,
2014; Henriques, Van-Hout & Teixeira, 2020):

—domain (membership implies commitment and shared com-
petence that distinguishes members from others);

— community (members engage in joint activities and discus-
sions, help each other and share information); and

— practice (members develop a shared repertoire of resources,
such as experiences, stories, tools, ways of address problems).

The ICUDDR formed a virtual community of practice to support
educators facing difficulties with remote emergency teaching.
This virtual community of practice aimed to support educators
in addressing the challenges arising from the pandemic crisis.
In this article, we present research based on the activities of
this Problem-Solving Group.

2 METHODS

Based on a Problem-Solving Methodology, the virtual community
of practice developed synchronous group sessions and asyn-
chronous individual support. Problem-solving methodolo-
gies are processes for analyzing situations or issues that seek
and lead to solutions (Mast, 2013; Sheffrey, 2016). The creative
optimization of different methodologies may be done for spe-
cific applications and knowledge provision (Zhu, Nagalingam
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Figure 1| Problem-solving methodology within a virtual community of practice

Defining and
understanding the
problem

Sharing

Implementing
and Evaluating

Brainstorming
possible solutions

& Hsu, 2011). Problem-solving methodology within a virtual
community of practice comprises fundamental steps: defining
and understanding the problem, brainstorming possible solu-
tions, implementing and evaluating, and sharing (Figure 1).

Six Problem-Solving Sessions were held between September
and December 2020. Twenty-two individuals participated,
mostly professors at the university level, with two facilitators.
Professors were mainly female, adults, and were from many
parts of the world: USA, Nigeria, the Philippines, Republic of
Maldives, Thailand, and Indonesia. The first four sessions were
organized around problematic issues raised by participants,
while the last two sessions focused on the implementing and
evaluating solutions (Figure 2).

The analysis and discussion of the information are based on
the Problem-Solving Methodology results. Information was col-
lected during the problem-solving sessions, allowing for a criti-
cal description of the steps included in this methodology.

At the end, a post-session survey asking for the participants’
opinions was sent out. We used a four-point Likert scale, and
participants were invited to indicate their positions on the fol-
lowing aspects: helpfulness/effectiveness of the course; recom-
mendation of this course to a colleague; and changes in remote
teaching practices. The survey included some open-ended
questions, allowing participants to express their opinions and
give suggestions.
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Figure 2 | Themes of the problem-solving group sessions

#1 Engaging students online — communication
and interaction

#2 Diversity and motivating students online

#3 Professors’ leadership in digital and complex
environments

#4 Digital tools to promote pedagogical strategies

#5 Implementing and evaluating solutions

#6 Implementing and evaluating solutions

sharing

3 RESULTS AND DISCUSSION

The pandemic has had global consequences on public health
and all dimensions of daily life, particularly in education. The
switch to remote forms of teaching and learning brought to
light difficulties, challenges, and opportunities. We will discuss
some of these from each of the themes based on a problem-
solving approach. Such strategy allows for sharing of vivid ex-
amples, stories, and experiences.

3.1 Engaging students online

The first session focused on engaging students online through
communication and interaction. During the group session, a
world cloud was built on how to engage students online (Figure 3),
identifying different levels of contributions: strategies (such as
quizzes, questions, feedback); digital tools (Kahoot, for example);
advantages (such as being accessible, empowering, emotional,
cheaper); and challenges (such as the need for experience, regu-
lar breaks, patience, and assessment).

In the Problem Solving Group, it was necessary to stress the dif-
ferences between emergency remote teaching and online teach-
ing based on Hodges et al. (2020). Emergency remote teaching
has little or no course design over a short period (days or weeks),
suboptimal implementation, and temporary access to instruc-
tion and supports. Emergency remote teaching also quickly sets
up reactive yet reliably available resources. In contrast, online
teaching features a robust course design over several weeks or
more, high-level implementation, a robust educational ecosys-
tem, and provides rich, detailed resources proactively.
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Figure 3| Wordcloud (Mentimeter)
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Drawing attention to the intentionality of educational strate-
gies requires a focus on distinctive theoretical approaches to
pedagogy. Traditionally, graduate-level curricula have a focus
on a discipline’s knowledge base and research. For this reason,
university-level professors are well-educated in their fields but
have few or no pedagogical requirements (Robinson & Hope,
2013; Cunha, 2004). However, college classrooms are changing
due to transformations in learning styles and the incorporation
of technology. Thus, educators need instruction in educational
theory, methodology, and educational technology (Robinson &
Hope, 2013).

Along with training, it is important to stress that the best teach-
ing is always based on relationships, as knowledge building is
based upon interaction. Different types of interaction exist in a
student-centered learning process: student-content, student-
student, and student-professor. The educational process of
building knowledge in today’s digital societies includes par-
ticular communication skills (Bates, 2019):

—using clear language that allows students to understand the
information and guidelines regarding the activities they have
to perform;

—using a friendly, positive, and familiar tone, creating a posi-
tive learning environment;

—planning the communication moments so that they reach
students in time (e.g., a message announcing the start of the
weekly activities);

—providing proper spaces for asynchronous collaborative
communication; guiding, mediating, and directing debates
towards learning objectives and contributing to the building
shared knowledge and experiences; and

— establishing communication and participation rules for dif-
ferent spaces.

According to Ferri, Grifoni and Guzzo (2020, p. 14), the “... ped-
agogical challenges are associated with teachers’ and learners’
lack of digital skills, the lack of structured content versus the
abundance of online resources, learners’ lack of interactivity and
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Figure 4 | Knowledge (co)construction (online)
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motivation, and the social and cognitive issues that teachers and
schools must address in this situation. The lack of interactivity
and motivation of students is connected with the social challenge
related to the loss of human interaction between teachers and
students as well as among students. In order to encourage chil-
dren’s engagement and curiosity, our results suggest the use of
more interactive resources to gamify education....”

3.2 Diversity and motivating students online

Learning is a constructive, cumulative, self-regulated
(through autonomy), and contextualized process. For learn-
ing in an educational setting, what matters is what the learner
does. E-activities must align with educational goals and com-
petencies, respond to diversity, and motivate students online.
These e-activities must respond to diversity and motivate stu-
dents online (second Problem-solving session). Research has
shown that the best predictors of motivation were: perceived
relevance, perceived quality of instruction and learning (the
idea that “e-learning is right for me”), reported technology
competence, and motivation to begin (Kyong-Jee & Frick,
2011; Wheeler, 2009).

Technology plays an essential role in these scenarios, enhanc-
ing digital integration, developing basic and transversal skills
using innovative methods, supporting differentiated strategies
based on different levels of interaction. Technology also plays
a role in collaboration and knowledge co-construction — cen-
tralized (professor is in the centre of teaching and learning pro-
cess), decentralized (there are several centres with one leader
among students), or distributed (it is networking and each one
has an equally central role; Figure 4).

Student engagement is more important than motivation in on-
line learning or emergency remote teaching. Engagement re-
quires promoting active learning, building community, helping
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Figure 5| Educational e-leadership and complexity (online)
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students learn holistically, and ensuring students are appropri-
ately challenged (Barkley & Major, 2020).

3.3 Professor’ leadership in digital and complex
environments

Education is a complex phenomenon, and educators are lead-
ers within digital environments. Therefore, the third virtual
community of practice problem-solving session focused on
professors’ leadership in digital and complex environments. A
phenomenon is considered complex when the interactions be-
tween its elements are so many that it is impossible to under-
stand the phenomenon through simple descriptions of its com-
ponents. The complexity lies in the fact that the components
of the systems interact. Through the interaction, they change
the system and themselves, creating unpredictable scenarios
(Harris & Jones, 2017).

Educators as leaders in complex digital environments im-
plies “Understanding the collective response to disruptions
in the status quo reveals whether system elements now inter-
act in different and perhaps more adaptive ways” (Kershner &
MacQuillan, 2016, p. 7). Leadership is a set of skills, abilities,
attitudes, behaviours developed through relational process-
es between leaders and followers to achieve common goals
(Northouse, 2019). E-Leadership focuses on the dialogical dy-
namics between digital technologies and leadership, that is,
how these elements influence each other (Figure 5).

3.4 Digital tools to promote pedagogical
strategies

Digital tools are fundamental to emergency remote teaching
as they allow promoting pedagogical strategies (fourth session
virtual community of practice theme). The most important is
feeling comfortable with the digital platforms chosen, consid-
ering the professor and students as an ecosystem, and promot-
ing transversal skills and regular feedback. Koehler and Mishra
(2008, p.12) propose the Technological Pedagogical Content
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Figure 6 | TPCK model (Koehler & Mishra, 2008, p. 12)
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Knowledge (TPCK) model to describe the “knowledge educa-
tors need to understand to integrate technology effectively in
their classrooms” (Figure 6). This model comprises the complex
interaction between content, pedagogy, and technology and
is developed by creative, flexible, and adaptive educators that
overcome constraints, affordances, challenges, opportunities.

The technological challenges are also related to the unreliabili-
ty of Internet connections when thousands of people are simul-
taneously connected, with technological infrastructure in rural
areas, and the lack of technological devices or connectivity for
many students. There are also problems related to the lack of
physical spaces at home where lessons can be received (Ferri,
Grifoni & Guzzo, 2020).

3.5 Implementing and evaluating solutions

The four virtual community of practice sessions were com-
plemented with two additional sessions focusing on imple-
menting and evaluating experiences, practices, and strategies
(Figure 7). Due to the unexpected shift from face-to-face learn-
ing to online, students and educators faced many difficulties.
In addition, online educational standards may be a critical is-
sue that needs essential focus. For Hodges et al. (2020) “On-
line learning carries a stigma of being lower quality than
face-to-face learning, despite research showing other-
wise. These hurried moves online by so many institutions
at once could seal the perception of online learning as a
weak option, when in truth, nobody making the transition
to online teaching under these circumstances will truly
be designing to take full advantage of the affordances and
possibilities of the online format”.
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Figure 7 | Problem-solving model — synthesis
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According to Ferri, Grifoni and Guzzo (2020, p. 4), it is possi-
ble to frame challenges from different natures: technological,
pedagogical, and social challenges. Technological challenges
refer to access to infrastructures such as technological devices
and an Internet connection. Pedagogical challenges highlight
teachers’ lack of skills in using technology and weakly peda-
gogical training. Finally, social changes point to a lack of a suit-
able home learning environment to study and family support.

Participants in these Problem-solving sessions were commit-
ted educators who shared their difficulties, experiences, and
best practices. The methodology used proved to be adequate
and unveiled the critical areas in remote emergency teaching
in universities.

Participants were asked to complete a short survey after the
course concluded, and the results were analysed. Of the ten
people who completed the survey, eight reported finding the
course very effective/helpful, one reported it was extremely
helpful/effective, and one reported it was not so effective/help-
ful. When asked to elaborate upon the course effectiveness, one
participant stated: “Before, I considered (sic) virtual learning as
something very narrow and that which can hardly be effective.
The discussion on how to engage students online broadened
my understanding and I saw something close to face-to-face
learning environment. For example, posing questions and stu-
dents answering immediately brings about interaction as the
teaching is going on, just as in the face-to-face set up. Affirming
students in virtual classes can bring about a lot of encourage-
ment, etc.”

Another shared: “The course helped me to have new knowl-
edge and to implement practical strategies to eliminate barri-
ers in virtual teaching. The suggestions of facilitators and the
participants were valuable and easy to put into practice. For

example, how to engage students or clients in virtual learn-
ing, and punctuality, teaching strategies, and challenges facing
teaching online (digital literacy, technical issues, time manage-
ment, motivation, passive students, etc.).”

All ten participants reported they were very likely (7) or like-
ly (3) to recommend this course to a colleague. When asked,
“Did the Problem-Solving Group change how you teach online/
conduct remote education?”, participants endorsed more posi-
tive responses: a great deal (4), alot (4), a moderate amount (2),
with no one endorsing a little or none.

When allowed to share what they would change about the
course, several participants stated they wouldn’t make chang-
es or would simply like the group to continue. However, some
practical suggestions were also provided, such as asking for an
“actual demonstration of how to use teaching aids for online
learning” and making recordings of the sessions available so
participants can watch them again. The session recordings are
housed on the ICUDDR website, but perhaps this was not wide-
ly advertised to participants.

® 4 CONCLUSION

The results stress the relevance of a common space where ed-
ucators with similar problems and difficulties can share ide-
as, experiences, and best practices. The virtual community of
practice was effective, although it requires more extensive de-
velopment and research.

Today we may have favourable conditions to explore innovation
through new and creative solutions. However, if they are not
transposed and normalized to the system, they will be nothing
more than isolated practices and experiences. A culture of in-
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novation must underpin innovation. This means that although
we live in a unique moment, the digital transformation will also
have to be cultural and social. To transform is not only to trans-
mit but to assume a permanent disruption. Thus, researchers,
universities, educational institutions, businesses, and policy-
makers must all be involved in supplying adequate answers to
the challenges emerging from this worldwide experience.

The open challenges emerging from this health emergency
may prove crucial in improving the capability to provide effec-
tive online learning, evolving educational models to overcome
inequalities and isolation in emergencies, and preventing so-
cial exclusion. Namely, these problem-solving sessions high-
light the following critical aspects:

— Pedagogical training for educators working in universities
and colleges;

— Networking and collaborative co-construction of knowledge; and

— Effective integration of technologies in complex educational
environments and classroom management.

Educators need support and training, which is most effective
when it is close to their needs and perceived problems. Micro-
learning is a pedagogical model that refers to short courses
focused on well-defined objectives and particularly suitable
for contextual training and professional development in a per-
spective of lifelong education (Hug, 2007).
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