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Teaching online: foundational concepts of online learning
and practical guidelines
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Medical schools have been slowly adopting online learning into pedagogical methods for more than a decade. While some medical
educators are reluctant to accept these changes, the ongoing coronavirus disease 2019 (COVID-19) pandemic poses a threat to
the delivery of traditional medical education, which has accelerated the inevitable implementation of online learning. This sudden
change may be a new challenge to medical educators who are new to this territory. Therefore, this review aims to provide foundational
concepts of online learning and practical guidelines in the context of medical education. The authors first identify three foundational
concepts, which are transactional distance, presence, and independent learers. In online learning, transactional distance, determined
by dialogue and structure, becomes more important than physical distance. Furthermore, effective and successful online learning
requires the achievement and accommodation of cognitive, social, and teaching presences. It is also crucial to recognize learners
not as passive recipients of information predefined by a teacher, but as active, capable, and independent individuals. The authors,
then, discuss the practical guidelines for designing an effective online curriculum. Five online pedagogical guidelines are laid out
in this review: design structures and flows to embrace experiential learning, accommodate both synchronous and asynchronous
learning, design/facilitate interactions, promote practice opportunities, and promote a learning community. By understanding the
foundational concepts and applying these guidelines, the adoption of online learning in the medical school may supplement the
traditional medical education or even provide additional benefits in the new normal after the COVID-19 pandemic.
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Introduction

The coronavirus disease 2019 (COVID-19) outbreak
has presented a unique challenge to healthcare systems
around the world including the delivery of medical
education. Social distancing precluded medical students
from gathering for lectures and participating in clinical

rotations. Medical educators soon adapted to this crisis

by transitioning their curricula into an online format.
Although the COVID-19 pandemic has disrupted medical
education in unprecedented ways, ironically, the virus
seemed to have worked as the catalyst for embracing
virtual learning [1]. In fact, prior to the COVID-19
pandemic, medical schools have been slowly imple-—
menting online learning into pedagogical methods for
more than a decade [2,3]; however, they have been still

reluctant to accept these changes [1]. Despite the
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uncertainty regarding how long this pandemic will
persist and the possibility of a new pandemic in the
future, the pedagogical reevaluation of online learning as
the main curriculum environment is undergoing in
medical education [4].

However, this transition requires more than simply
recording a lecture and uploading it in online platforms.
It is not a simple copy and paste practice of existing
face—to—face teaching activities in an online format. It is
a re-mediation process of the current instructional
practices, requiring to revisit the current assumptions on
physical space and time in educational practices [5,6].
The COVID-19 pandemic was unexpected and the
changes necessary to continue medical educations were
abrupt; thus, the adoption of online learning may be
challenging to medical educators, in particular, who are
new to this territory. Therefore, the purpose of this
review is to provide foundational concepts of online
learning that can be historically traced back to distance
education and discuss the practical guidelines for

designing an effective online curriculum.

Foundational concepts behind online
learning

Online learning has a historical root in distance
education; the latter was an alternative educational
practice and program for nontraditional learners who
could not have had education opportunities otherwise
[7]. Online learning is described as access to learning
experiences via the use of the Internet and considered a
more recent version of distance learning [8]. Although
there seem to be subtle differences in the definitions of
e-learning, online learning, and distance learning, these
terms are used interchangeably and rooted in distance

education [8]. The physical and temporal distance was
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emphasized in shaping this new form of education 2
centuries ago. The development of the postal system
provided opportunities for non—traditional students who
worked during the day and lived distant from a college.
Distance education enabled these students to overcome
distance and time, and the subsequent advent of newer
technologies such as TV and the Internet closed the
distance between teachers and students even more. While
the current stage of technological innovations allows for
faster and easier synchronous and asynchronous com-—
munications, transactional distance still needs to be
considered in online learning.

There are three foundational concepts for effective
distance education programs, which become the basis of
instructional design of online learning and teaching
practices: Transactional distance, Presence, and Inde-

pendent learners.

1. Transactional distance

Physical distance is a barrier to traditional education.
However, distance in online learning is not defined by
physical distance but “transactional distance” [9]. Ac-
cording to Moore [10], transactional distance is a social,
psychological, and relational distance between teachers
and learners that is fluid and manageable based on a
function of dialogue and structure. When dialogues,
meaningful interactions between teachers and learners
for the creation of knowledge, are increased, the
transactional distance between them can be reduced.
Even in a classroom, if a teacher does not have a
dialogue with students, the latter would feel a greater
transactional distance.

The degrees and characteristics of dialogues depend on
numerous factors but mainly on the structure of the
course and, to a lesser extent, on the medium of
communication. Here, structure indicates the rigidity or

flexibility of the educational program. It depicts the



degree to which a course can respond to each learner’s
different demands and preferences. When the teaching is
highly structured without consideration for the learners’
differences and individualization in their learning
processes with minimal dialogue, the transactional
distance becomes high [10]. Online courses not providing
ongoing dialogue between a teacher and learners and
rarely accommodating individual students’ needs would
have high transactional distance and become undesirable.
Therefore, educators need to understand that the
medium of communication would not automatically close
the distance between teachers and students. Furthermore,
the transactional distance may remain intact depending

on the extent of dialogue and structure.

2. Cognitive, social, and teaching presences

Another foundational concept of online education is
presence. There are three kinds of presence: cognitive
presence, social presence, and teaching presence [11].
When an individual is involved in online learning, it
implies that the individual becomes a member of a
‘community of inquiry” as a learner or a teacher (or
both). Effective and successful online learning requires
each member to achieve and accommodate these three
types of presence [12].

“Cognitive presence” indicates the degree to which the
learners can construct meaning through constant ex—
changes of thoughts—questioning, answering, brain-—
storming, discussing, and solving a problem [11,12]. In
the setting of an online learning environment, it is worth
considering how the learners can maximize this
cognitive presence because its extent can vary depending
on the communication medium. A video lecture, for
example, would give students a sense of what message
the teacher tried to convey. However, the teacher would
not possibly know what the students think about the

topic. In this case, the students’ cognitive presence is
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lacking.

“Social presence’ can be achieved when learners
project their personal feelings, emotions, questions, and
characteristics into the community [11,12]. Garrison et
al. [12] argued that socio—emotional interactions and
support are crucial and essential at times in nurturing
cognitive presence and, therefore, leading to meaningful
educational outcomes [11]. Social presence helps mem—
bers in the community reduce psychosocial tension and
uncertainty as well as encourages the group to freely
discuss and collaborate on a project, exceeding simple
interactions and one-way instructions. Collaborations
draw learners to a shared experience space to construct
and confirm meaning. In this respect, a successful online
learning community needs to promote collaboration
rather than simply exist as a place to download
information.

“Teaching presence’ indicates two general functions,
design of the educational experiences and facilitation
[11,12]. The former function may be the primary
responsibility of the teacher who selects, organizes,
presents course content, and develops learning activities
and assessments, providing clear expectations and a basic
guideline on learning activities. Facilitation can be
achieved by the teacher or the students in an online
environment. The role of teaching presence is to support
and enrich social as well as cognitive presence to

accomplish meaningful educational outcomes.

3. Independent learners

Effective online teaching requires a fundamental
perspective change regarding learners. Learners are not
passive recipients of information predefined by a
teacher, but active, capable, and independent individuals
with their own learning processes to explore their
environments in knowledge construction [9]. As briefly

discussed in the previous section of teaching presence,
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teachers’ roles lean toward the facilitation and the design
of learning experiences that allow learner autonomy.
However, it is also true that students have varying
degrees of ability to develop a personal learning strategy,
to find resources for study, and to assess their own
progress [10]. A higher transactional distance means that
teaching requires more autonomous learners; however,
students do not always have a high level of autonomy.
The role of teachers in the online environment, then,
includes not only providing information but also
motivating and empowering students to enrich their
learning experience.

In sum, teaching online requires three foundational
understandings about distance, presence, and learners.
Transactional distance, cognitive presence, social pre—
sence, teaching presence, and independent learners can
become guiding parameters in the design of online
learning programs. In the following section, we will
discuss practical guidelines for online teaching that are

based on those three foundational concepts.

Practical guidelines for online teaching

Online teaching is a design of learning experiences and
facilitation of those experiences. In this section, we will
discuss the design of learning experiences by explaining
five online pedagogical guidelines: design structure and
flow to embrace experiential learning, accommodate
both synchronous and asynchronous learning, design/
facilitate interactions, promote practice opportunities,

and promote a learning community.

1. Design structure and flow to embrace
experiential learning

Effective online teaching can be achieved by

embracing an experiential learning approach [13].
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Experiential learning explains an individual’ s learning
process as a knowledge creation cycle, where learners
reflexively progress through the cycle of concrete
experiences, reflective observation, identification of
general principles, and practically applying what they
learned for further experiences. In the context of
medical education, learning from experience may
conjure up an image of medical students observing and
learning from patients during clinical rotations.
However, it may extend to small group discussions,
team~-based learning, cadaver dissection lab during the
preclinical years, and even their personal experiences
before medical training. A teacher’s instruction or lecture
can be considered as a stimulus that provides the learner
with an opportunity to observe what a content expert
thinks and knows [14]. Students absorb what they have
been told as a response and ought to have opportunities
to connect their experiences with their observations to
identify general principles [14,15]. Students need to
actively engage and interact with their surroundings to
test what they learned, that is, students are allowed to
experience further to absorb (response) given instruction
(stimulus). Therefore, online teaching is not one single
event of lecturing but continuous facilitation of the
experiential learning cycle.

The flipped classroom is a pedagogical approach that
allows an experiential learning cycle in an online
learning environment. In a flipped classroom, students
learn didactic materials at their own pace before the
class using pre-recorded lectures available asynchron-—
ously. Students would connect their prior experiences
with the newly observed resources to create their own
knowledge. Then, students would bring their under—
standings during face-to—face or synchronous online
interactions with the teacher, where they can actively
test their understandings and engage in problem-solving

while interacting with the teacher and peers [15]. With



the expert's scaffolding and guidance on the side,
learners can further develop their own knowledge and

skills that would feed into future experiences [16].

2. Accommodate both synchronous and
asynchronous learning

Online learning has two technologically different
processes based on the timeliness of interactivity, which
should be considered in the design of learning ex-
periences. One is synchronous online experiences where
all participants have real-time interactions either in a
text-based or video—based environment. Learning
activities in a chatting room or video conferencing is an
example of a synchronous online experience. Asyn-
chronous online experiences occur when participants’
interactions continue with time delays such as online
discussions in a learning management system.

As both modes of online interactivity have pros and
cons regarding learning experiences, it is important to
accommodate these two online learning activities for
appropriate purposes [17]. A synchronous online activity
often has a limited timeframe and would leave the
audience little time to reflect on. For example, live
lectures in the medical education curriculum focusing on
complex clinical or basic science topics can be provided
as recorded lectures so that learners have better control
of their pace and learning processes. In addition,
providing a supplementary asynchronous online discus—
sion forum would be helpful to overcome the lack of
dialogue as students and teachers can share ideas without
time constraints and have enough time to reflect and
elaborate their thoughts on complex topics. Synchronous
online interactions, however, can be effective in
discussing topics with some preparation work, creating
social presence among members as well as planning tasks

that need real-time feedback.
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3. Design and facilitate interactions

There are four interactions that online teachers should
consider: students’ interaction with resources, interaction
with the instructor, interaction with the peer, and
interaction with self [18,19]. These interactions have
been found crucial for meaningful learning experiences
and effectiveness in online learning [20]. Facilitating
interaction with resources can be found in the
instructional design of learning materials. A teacher
would spend significant time and effort to develop
well-organized lecture materials with a clear overview,
an appropriate depth in synthesizing each topic, and a
summary. Students interaction with the instructor and
the peer is crucial for creating mutual cognitive and
social presence; it can be facilitated synchronously as
well as asynchronously via different activities. For
example, a teacher providing individual feedback on
students questions or performance. A small group
discussion or an online forum where students and
teachers can post questions and freely share their
thoughts can be an efficient way to facilitate those
interactions. Students’ interaction with self facilitates a
metacognitive process where students can set up learning
goals and monitor their progress. An online teaching
process can incorporate these students’ reflection activity
as a routine to promote the students habitual inde-

pendent learning.

4. Promote practice opportunities

Online learning may be seen as an alternative in-—
structional modality just for classroom learning without
actual practices or experiences. As discussed in the
earlier section, however, concrete experience is a crucial
part of any learning process. This becomes more critical
in medical education where clinical experience is the

central part of medical competency development.
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Despite the physical distance, there are ways that medial
educators can facilitate learners to have clinical practices
in an online environment. One is a mediated experience.
First of all, it is critical to differentiate between what
can be mediated and what cannot be. For example,
teaching students about working on a night shift and
interacting with different healthcare professionals might
be hard to mediate in an online environment. However,
some experiences can be practiced in an online
environment. For example, Klamen [21] argued that
third-year medical students cannot possibly see all kinds
of patients in clerkship rotations [22]. Even after seeing
the patient, practicing clinical reasoning in which
students identify differential diagnoses and treatment
plans did not occur due to busy workflow in hospitals
and clinics [23]. Moreover, it is also challenging for
novice medical learners to observe attending physicians’
thought processes on a busy clinic day. After recognizing
this issue, Klamen et al. [21] developed an online
video—-based critical clinical competency curriculum
where medical students practice clinical reasoning
deliberately with 144 distinct patient cases. In this
curriculum, the process of students practicing clinical
reasoning was designed in a way that medical learners
stopped to think through each new piece of patient
information. In this way, they can rule in and out their
differential diagnoses as explaining their justifications.
After practicing their own clinical reasoning, the
students can watch how expert panels consisting of
different specialties reason through to compare their
reasoning with those of the experts. The curriculum is
available online (https://www.siumed.edu/oec/ccc) for
free to any medical learners. Another example is found
in a recent report of Hofmann et al. [24], where medical
students engaged in virtual rounds with COVID-19
patients using a HIPAA (Health Insurance and
Portability and Accountability Act) compliant video—
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conferencing tool. They have discussed if virtual rounds
can be utilized especially for clinical experiences
excluding medical students due to safety or difficult
patient cases. These examples represent experiences
online learning environments can provide to medical

learners, which are almost impossible to gain otherwise.

5. Facilitate a learning community

Adopting online learning means transforming teaching
philosophy to embracing organic collective intelligence
for a sustainable learning environment [5]. In online
learning, teachers are not the only source for building
knowledge; students learn from teaching others, and by
observing their peer students. The line between the
teacher (knowledge provider) and the learner (knowledge
receiver) is blurred in online learning. Effective online
learning can be sustainable and strengthened by a
learning community [25]. There must be a sense of a
learning community at a medical school. Teachers can
simply recognize and facilitate the existing learning
community as well as create a new one even beyond the
existing school system.

A sense of a learning community can be created by
asynchronous interactions as well as synchronous
interactions online or in-person. A teacher’s asyn-
chronous online presence at an online discussion forum
can be beneficial because of the students’ extended
opportunity to interact with the teacher anytime
anywhere. Teachers take multiple roles in facilitating a
learning community: an information provider, a
facilitator for students participation, collaboration and
peer learning, a curator to connect students to other
organized resources, and a lifelong learner, not just an
evaluator. Social presence is crucial in creating a
functional online learning community [26]. Members
including teachers should feel comfortable being who

they are and be able to share struggles as well as



emotions. This social atmosphere becomes fundamental
for members higher-order thinking processes in their
learning process. The teachers  efforts to get to know
individual students, non-judgmental attitude about the
students’ lack of knowledge, and vulnerability to reveal
their own learning needs can help create and facilitate a

learning community in online learning.

Discussion

Although the COVID-19 pandemic poses a threat to
traditional medical education, it has also provided an
opportunity to recognize online learning as an effective
pedagogical method. Its effectiveness, however, depends
on the degree to which medical educators are aware of
the foundational concepts of online learning. Unlike a
physical distance that was a barrier to traditional
education, transactional distance should be considered in
online education. The educators need to understand that
the advancement in communication technology itself
would not automatically close the distance between the

teachers and students; instead, educators should try to
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promote dialogue and social presence as well as
minimize structure in order to reduce the transactional
distance. Also, the role of a teacher is not limited to
someone who provides information but also someone
who motivates students to enrich their learning
experience.

We provided five online pedagogical guidelines for
designing curriculum in the medical education context.
The flipped classroom is one of the methods to embrace
experiential ~ learning.  Both  synchronous and
asynchronous learning should be properly balanced to
create a social presence as well as provide time for
reflection. Just like office hours and small group
discussion sessions in the traditional education setting,
the online environment can also have forums that
facilitate interactions among peers and instructors.
Practice opportunities can be more widely available
through online platforms in certain patient cases. Lastly,
efforts need to be made to maintain a sense of a learning
community even in an online environment.

By wunderstanding the foundational concepts and
applying the online pedagogical guidelines (which are

summarized in Fig. 1), the adoption of online learning in

Fig. 1. The Summary of the Foundational Concepts and Practical Guidelines for Online Teaching and Learning

Practical guidelines

* Design a structure and flow to embrace experiential learning
» Accommodate both synchronous and asynchronous learning

* Design and facilitate interactions
* Promote practice opportunities
* Facilitate a learning community

Online teaching and learning

Presence

Transactional
distance

Independent
learner

Foundational concepts
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the medical school may supplement traditional medical
education or even provide additional benefits in the new

normal after the COVID-19 pandemic.
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