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Abstract: The COVID-19 pandemic revealed the need for new innovative methods to effectively
maintain education in times of crisis and uncertainty. This study first presents the Online-Merge-
Offline (OMO) learning approach, a way of learning that caters to the new needs of students and
teachers in the post-COVID-19 era. OMO learning utilizes a hybrid infrastructure that combines
Open Educational Practices and real-time learning spaces, both online and offline. This study
then discusses the early results of a pilot experiment investigating OMO learning in China for
three months from three dimensions: space design requirements, technological considerations,
and pedagogical considerations. A qualitative, two-stage study focused on content analysis and a
multiple-case study were carried out in the context of courses about English language learning with
30 teachers and students. The obtained findings showed that, although both teachers and students
had a positive attitude towards OMO learning, they mentioned that a comprehensive set of core
and functional competencies are needed—including the use of online platforms, communication
skills, class management, and the effective use of resources. Additionally, the findings showed that
more effort should be paid to classroom design, such as infrastructure, to efficiently support OMO
learning. This study exemplifies a new approach toward the future of education to ensure sustainable
education in this complex and uncertain world.
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1. Introduction
1.1. Education during the Post-COVID-19 Pandemic

The COVID-19 pandemic has posed great challenges to the field of education. As
of October 2020, more than 1.6 billion children and youth in 188 countries, accounting
for 94% of the world’s student population, have been affected by the pandemic [1-3].
To educate these youths, schools around the world have relied on traditional forms of
distance education such as radio, TV, printed packets, and other more traditional study-
at-home methods [4,5]. In a time of health crisis, countries have implemented policies
such as travel restrictions, closing borders, and closing schools in order to contain the
spread of the virus [6]. The unexpected health crisis pushed educators to design and
implement innovative learning methods in response to this pandemic. The major change
has been the transition to remote learning, giving rise to a significant increase in the use of
distance learning technologies and techniques. Hodges et al. [7] define remote teaching
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as “a temporary shift of instructional delivery to an alternate delivery mode due to crisis
circumstances. It involves the use of fully remote teaching solutions for instruction or
education that would otherwise be delivered face-to-face or as blended or hybrid courses
and that will return to that format once the crisis or emergency has abated”.

Since the transition to remote teaching was fast and unexpected, several studies
reported different challenges in this experience. For instance, van der Spoel et al. [8]
investigated teachers’ online teaching expectations and experiences during the COVID-19
pandemic in the Netherlands. Their results revealed that several teachers experienced
some difficulties when using distance learning technologies, as they were not familiar with
them. Similarly, la Velle et al. [9] revealed that teachers in England exhibited some negative
feelings, including anxiety and panic, as they were not prepared for online education. To
cope with this rapid change, several studies pointed out the importance of digital teaching
competencies, which can encourage teaching innovation and result in better learning
outcomes [10-12].

The world is slowly recovering from the global pandemic and the severe associated
economic losses and monumental educational challenges. Europe is gradually bringing
students back to campus while still maintaining online classes [13]. One key challenge
during these times is that internationally enrolled students are stuck either in their destina-
tion country or home country, using online platforms to continue studying due to ongoing
travel restrictions [14,15]. Most universities in the U.S. announced that online classes would
continue to be offered after 2020 but limited in-person options would also be provided.
Other countries such as China, by contrast, have already opened schools and universities
again [16]. Kenya [17] planned to fully reopen schools in January 2021 and India started
resuming in-person classes for senior students [18]. In terms of these in-person classes,
schools and universities are putting many precautionary measures in place. For instance,
classroom seats are spaced out, the enrolment capacity of classes is reduced, and there is
limited interaction between groups [19].

1.2. Research Motivation and Objectives

The changes in education posed by COVID-19 have raised several challenges for
the post-pandemic era. Teachers now have to teach the same course twice—offline for
in-person class and online for the students who cannot come to the physical classroom.
This can be extremely time-consuming and exhausting. Several universities worldwide are
now providing the same learning content through online and in-person classes in order to
take care of both the stay-at-campus students and the back-at-home student cohort [20-22].
Additionally, dividing students into offline and online classes to learn separately might
reduce class interactivity and efficiency, which negatively affects learning outcomes [23].
Furthermore, due to safety policies adopted by schools and universities, such as respecting
social distancing, conducting collaborative learning activities may not be a flexible option
anymore. Given the status quo of COVID-19 and the rising tide of confirmed COVID-19
cases in some areas, the question of distance learning continues to be heatedly debated
for countries that are experiencing the pandemic and post-pandemic eras. However,
such policies and procedures are required to maintain educational continuity amid these
uncertainties, and they point to the need to create a more dynamic and flexible mode of
learning [24]. Petraglia [25] points out that additional research should be conducted to
make online learning as authentic [26] for students as in-person learning.

Several studies highlight that, despite the actual use of technologies in education,
more research is needed to investigate how these technologies can support teaching for
pedagogical purposes [27,28]. The United Nations Educational, Scientific and Cultural
Organization (UNESCO) has recently launched an initiative calling for more research and
debate on how knowledge and education should be designed in a complex and uncertain
world [2]. In line with this initiative, and inspired by the current COVID-19 pandemic,
this paper presents a pilot study that investigated a unique Online-Merge-Offline (OMO)
learning mode in China’s post-pandemic era. This mode of learning uses ClassIn X, a
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newly developed smart tool that extends the learning space by merging the physical
classroom space with the online space using Open Educational Practices (OEP). This
approach provides more flexibility for teachers to teach both online and offline students at
the same time.

This approach can also create a more dynamic and authentic learning process, as both
online and offline students can interact and work together, along with the teacher. Wiley
and Hilton [29] define OEP as Open Educational Resource (OER) enabled pedagogies, a
“set of teaching and learning practices that are only possible or practical in the context of the
five R’s (Retain, Reuse, Revise, Remix, and Redistribute) permissions that are characteristic
of OER”. In response, this study applied a qualitative analysis to assess the experiences of
teachers and students of this new OMO learning method. We hope that the findings can
help draw conclusions for further improvements and wider adoption of the method. The
results of this study exemplify new approaches toward the future of education in providing
open and flexible learning experiences in this complex and uncertain world by making
use of the potential of different interactive technologies, tools, and systems, and associated
pedagogies [30-32].

Filho et al. [33] stated that COVID-19 had a negative impact on sustainable teaching
development worldwide. In particular, there has been a debate since the 1970s regarding
changes in sustainable education, especially in a time of crisis [34]. According to Mc-
Cowan [35], universities had a crucial role in the post-2015 development agenda and the
achievement of sustainable development goals (SDG). In this context, Karatzoglou [36]
argues that “universities continue to cope effectively and sustainably with the dynamic
nature of sustainability by displacing barriers, changing teaching paradigms, developing
social competencies, communication skills, and community relations”. This role is more
urgent than ever in the post-COVID-19 era, as teaching and learning processes must cater
to the new needs of students. On the other hand, Filho et al. [33] state that new trends in
society and technology with the fourth industrial revolution have provided new opportu-
nities for sustainable education, especially in times of crisis. Similarly, Wolff [34] suggests
that careful selection of methods, equipment, and technology is necessary for ensuring
sustainable education, and that the perceptions towards them are very important [34].
As the old saying goes, a crisis is an opportunity for change. Therefore, the findings of
this study not only exemplify a trend for future education but also provide support for
sustainable education in times of uncertainty (e.g., crisis, sickness, pregnancy, etc.) by
providing innovative ways of maintaining education from home.

2. Study Context: OMO Learning

The concept of Online to Offline (O20) was first proposed in 2010 to increase opportu-
nities in e-commerce by merging together offline and e-services [37]. The O20 business
model inspired educators to rethink how to combine the strength of both offline and online
environments to further benefit students and instructors, especially in the post-COVID-19
era. Specifically, the post-pandemic era has highlighted the need for new learning methods,
as some students will be learning online while their peers can learn offline, in the physical
classroom. This has created a challenge for teachers regarding how to teach online and
offline students at the same time while ensuring the same level of learning efficiency.

To cope with this educational challenge during the post-pandemic era, technologies
have been adopted to facilitate a new mode of learning—namely, Online-Merge-Offline
(OMO). This study conceptualizes OMO learning as a learning mode that relies on hybrid
infrastructure and open educational practices to merge online and offline (i.e., physical
classrooms) learning spaces together in real-time while simultaneously seamlessly teaching
students in both the physical classroom and online. In doing so, the learning experience
is shared by the group through the combination of two different yet connected settings.
In addition, in OMO learning, the teacher has to design learning activities that foster
interaction between online and offline students for better learning outcomes. This means
that, in the ideal context of OMO learning, technology and open educational resources
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not only assist the learning and teaching processes but also foster communication and
interaction among teachers and students (i.e., online and offline), even though they are
situated in different learning spaces. The goal is to provide authentic and innovative
learning experiences. Hilliard et al. [38] state that traditional methods of online instruction
are now changing, with the design of more collaborative learning environments and
instructions that foster discussions and collaboration between students [39].

Petraglia [25] highlights the importance of merging together online and offline learning
environments in order to make online learning more authentic. This means that, when the
design of an online learning environment is ultimately separated from students’ real-life
environments, it is inevitably challenging to make online learning an authentic experience.
Xiao, Sun-Lin, and Cheng [40] point out that the OMO learning mode is not only about a
technology-rich or technology-enabled environment where knowledge and resources are
passively accessed; rather, it provides an environment that is combined with technology,
where the interaction between teachers and both offline and online students can be realized
in a real-time basis. In other words, the OMO learning mode can provide open and flexible
teaching and learning practices that allow students and teachers to interact in a more
diverse way.

To provide an effective OMO learning experience that can cater to the new needs
of students in the post-COVID-19 era, several Chinese universities developed and used
the smart learning tool ClassIn X as a pilot experiment. As Figure 1 shows, the typical
OMO classroom design should have: (1) internet availability and access to connect the
online and offline learning spaces, where the online students log in using their ClassIn X
accounts to virtually join the physical classroom and interact with the in-person students;
(2) interactive boards where ClassIn X is running, so that the teacher can use it to teach
online and offline students at the same time; (3) sound equipment, including microphones
to capture and transmit the sound of students and teachers within the classroom; (4)
cameras to transmit the classroom interactions for the online students; and, (5) optional
tablet computers that students can also use for different learning activities. It should be
noted that full descriptions and depictions of the OMO classroom design are beyond the
scope of this manuscript, as this study mainly focuses on the pilot experiment of using
OMO learning.
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Figure 1. Typical OMO classroom design.

Figure 2 depicts a teacher using ClassIn X to teach English. There is an interactive
board with a smartpen for designing a learning activity in which students from the phys-
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ical classroom and students from the online classroom simultaneously work together to
complete various English sentences (i.e., a fill-in-the-blank type of learning activity) under
the guidance of the teacher. This functionality can foster learning interactions between the
online and offline students at the same time, regardless of the learning space. Additionally,
both online and offline students can see the learning interaction and receive oral feedback
from their teacher as well as from their online and offline peers. ClassIn X provides a
repository of open educational resources that the teacher can easily access and use as
teaching materials. The teacher can also save the updated version of the teaching material
(e.g., the teacher’s notes) under an open license to the cloud, which can be reused by the
students or by other teachers later on.

e & " L

Figure 2. An example of an OMO learning scenario.

ClassIn X also provides virtual meeting rooms where the teacher can automatically
or manually divide all the students (both online and offline) into groups and assign each
group to a virtual room to work collaboratively on a specific learning task. For instance, as
Figure 3 shows, the teacher assigned teams to virtual rooms to work together on English
assignments. She then went through the virtual rooms one by one and displayed each
group’s work on the board, which all students can see, to discuss their answers.

As the learning space is now extended into both offline and online spaces, ClassIn X
provides several functionalities to facilitate learning management. For instance, the teacher
can use the random selector functionality to select online students and assign them learning
activities with the offline students. Additionally, the teacher can reward the students by
giving oral encouragement or digital badges (see Figure 4). In this way, the teacher can
provide instant encouragement and feedback for both the online and offline students.
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3. Method

the one in Cassandra's sketch, which we know
Digital badge .
shape of the face are very much like those in the
3.1. Theoretical Framework and Research Questions

To evaluate innovative learning spaces, Radcliffe [41] proposed a Pedagogy-Space-
Technology (PST) framework over a decade ago that is composed of three dimensions: (1)
space, which focuses on how the learning space is designed to enable the learning and
teaching processes; (2) technology, which focuses on the ways of using technologies in the
newly developed learning space; and (3) pedagogy, which investigates the types of peda-
gogies and learning methods applied to support learning. The PST framework is designed
for a range of users across a wide span of projects and institutions. For instance, Ng [42]
used the PST framework to develop an online moot court in an Australian University that
supported on-campus and off-campus students in practicing more efficiently. Pan and
Zhu [43] used the PST framework to develop an e-learning space for the experimental
teaching of economics in China.

This study discusses the innovative learning space of the OMO learning method.
Hua et al. [44] highlight the importance of redesigning learning spaces based on the
PST framework for better learning experiences and outcomes; this study thus uses this



Sustainability 2021, 13, 3512

7 of 17

framework to investigate the efficiency and requirements for successful OMO learning. It
should be noted that, to the best of our knowledge, no study has applied the PST framework
for learning spaces in the COVID-19 context. Specifically, this study answers the following
research questions, which are related to the three dimensions of the PST framework:

RQ1. How is the learning space designed to have a successful OMO teaching and
learning experience?

RQ2. What are the functions of technology in the OMO teaching and learning experi-
ence?

RQ3. What are the perceptions of teachers and students towards pedagogy in the
context of OMO teaching and learning?

3.2. Participants and Procedure

To address the research questions, we designed and implemented a qualitative two-
stage study using content analysis and a multiple-case study. After the three-month OMO
learning process during the first semester of the 2020-2021 academic year in the post-
pandemic period, we conducted written interviews where the teachers and students had
to answer each of the research questions via an online platform. We used interviews as
a method because they allow participants to be more forthcoming in their answers [45].
As this pilot study reports, only a few public schools and universities adopted OMO
learning in China in 2020; 10 teachers and 20 students voluntarily participated in this
set of interviews. Specifically, the teachers used OMO for teaching the English language,
while the students were undergraduates majoring in languages and enrolled in these
English courses. The students voluntarily expressed their willingness to participate in the
interviews and share their thoughts and experiences accordingly.

This study followed the British Educational Research Association’s “Ethical Guidelines
for Educational Research” [46], where the educators’ institutions provided full ethical
approval before data collection began. Participation in this research was voluntary, and the
participants were free to withdraw at any stage. Each participant was fully informed of the
purpose of the research in advance.

3.3. Data Analysis

As a first step, we used content analysis, one of the classical procedures for analyzing
textual materials, to analyze the collected responses from the interviewees [47]. The
analysis was based on the steps proposed by [48]. Specifically, three coders with experience
in qualitative analysis and a minimum of five years of coding experience developed a
coding scheme based on the three key research questions (see Table 1). The three coders
first piloted the initial coding process. These coders then met several times to discuss and
enhance the coding scheme through an analytic induction process, deleting, developing, or
merging some codes together [49]. Additionally, to avoid “code drifting”, the coders met
regularly to discuss any misunderstandings or uncertain coding aspects as they emerged
(e.g., peer debriefing) [50]. The coding results reached 75% agreement at first. They then
compared the results and reached a consensus through discussion, allowing for 100%
agreement between all of the coders [50]. According to the coders, one of the challenges of
this coding analysis was the quality of the provided data, as some responses were too vague
and were excluded from the coding process after the coders reached a total agreement.
Table 1 presents the final coding scheme they obtained.



Sustainability 2021, 13, 3512

8of 17

Table 1. Coding scheme.

Code When to Use

Use this code when the participants are talking
about the space design and skills to have a
successful OMO learning or teaching
experience.
Use this code when the participants are talking
Functions of Technologies in OMO about the different functionalities of
technologies in OMO learning.
Use this code when the participants are talking
Perceptions towards Pedagogies in OMO about their perceptions towards
teaching/learning in OMO.

OMO Space Design and Requirements

As a second step, this study used a descriptive multiple-case study approach [51] with
the intention to build an explanation of the teachers” OMO teaching experience (first case)
and the students” OMO learning experience (second case). Descriptive case studies are
useful in describing “an intervention or phenomenon and the real-life context in which
it occurred” [52]. A multiple-case study approach can also provide a more robust and
reliable study and can overcome weaknesses, including artificial conditions and uniqueness
associated with single case studies [51,52].

4. Results
4.1. How Is the Learning Space Designed to Have a Successful OMO Teaching and
Learning Experience?

To reflect the first research question, this pilot study focused on the space requirements
of the OMO modality by collecting interview data with participants who have experienced
OMO learning or teaching. Table 2 presents the results of the OMO requirements according
to the analysis of students’ and teachers’ responses to the interviews. Table 2 presents the
frequency of each code that appeared in the interviews. To better compare the two groups
of participants (i.e., students and teachers), Table 2 presents the percentage of students and
teachers mentioning each code—meaning the probability it is mentioned by a student or
teacher. From these analyses of student and teacher responses, two main themes emerged
relating to the infrastructure and skills needed to manage the new learning space. These
two themes are discussed in the subsequent sections.

Table 2. Perceived skills, attitudes, and infrastructure required for OMO modality.

Themes Percentage of the Students Percentage of the Teachers
Mentioning Each Code Mentioning Each Code
Infrastructure 100% 80%
ICT skill 20% 100%
Utilizing resources skill 10% 40%
Pedagogical skill 0% 100%

4.1.1. Infrastructure

Teachers and students mentioned several crucial elements for successful OMO teach-
ing and learning experiences. Some of the items discussed included the classroom
infrastructure—including interactive boards, ergonomic chairs and tables, the internet, and
cameras. While describing their experiences in the OMO learning space, both teachers
and students believed that these are fundamental for a successful OMO learning modality.
Based on their responses, it is evident that the overall infrastructure is crucial to both
teachers and students. Sufficient infrastructure support can facilitate communication for
offline and online students at the same time, fostering collaborative learning tasks and
discussion, and previewing and reviewing the learning materials. For instance, one of the
students stated:
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“Offline facilities give people a sense of advancement. Freely movable chairs, large screens
that can be directly projected on all sides, free-speaking classrooms, online teaching,
multiple teachers, streamlined content, and different teaching methods, are features of an
OMO class. It made me feel fresh and interested while learning a lot of knowledge.”

One teacher highlighted the value of the big screen used in the context of OMO
learning, saying:

“The equipment in OMO classroom is much more than traditional chalks and a black-
board. We use big screens in class with advanced technologies [to] teach in real-time both
groupls] of students (online and offline).”

4.1.2. Skills

In terms of successful OMO learning, both students and teachers also mentioned that
some skills are needed to manage this innovative space. As Table 2 shows, both students
and teachers mentioned that multiple skills are required to have successful experiences
in an OMO setting. The first skill that was frequently mentioned was the ICT skill, which
indicates the capability of utilizing technological devices to conduct teaching and learning
activities. For instance, students described some of the learning activities in which they
had to use their technological devices:

“In the classroom, teachers share files through DingTalk, and we view those learning
materials in real-time on our mobile phones. In addition, I like commenting on my
classmates’ post from my mobile phone. It keeps me updated.”

Likewise, teachers found that ICT skills are necessary for them to manage the learning
space. They described some of the activities that they had to do on a daily basis, including
making PowerPoint slides and designing interactive quizzes or assignments. For example,
one of the teachers mentioned:

“In the OMO teaching mode, teachers are required to use advanced teaching software to
upload courseware and interact with it in real-time using hand gestures, hence we must
be familiar with the tool and platform.”

Furthermore, both teachers and students mentioned that “utilizing [digital] resources”
is one of the indispensable skills in OMO teaching and learning, as it can help them
choose the most appropriate Open Educational Resources (OER) to use. It can facilitate the
generation of their learning reports as OER.

Finally, case comparison indicated that, on top of all these specific skills, teachers
mentioned another skill that students did not mention—namely, pedagogical skills (see
Table 1), including designing tasks and assignments and balancing work and interactions
between online and offline students. Accordingly, several teachers mentioned that the
OMO teaching experience had higher requirements, as they needed, for example, to design
class activities that balanced online and offline interaction between students.

Specifically, when comparing student responses and teacher responses (see Table 2),
we can conclude that solid infrastructure is one of the crucial elements in supporting OMO
learning. Additionally, we see that students and teachers are expected to be equipped
with certain skills in order to manage this learning space. Teacher acquisition of the skills
needed to operate ICT and design pedagogical content is a major priority in this new
learning space.

4.2. What Are the Functions of Technology in the OMO Teaching and Learning Experience?

In order to build a modality that facilitates learning and teaching, technologies that
complement the space design should be taken into consideration as well. According to
the data analyzed in this study (see Table 3), the perceived functions of technology in the
OMO modality can be categorized as follows: (1) technology for ensuring health safety,
(2) technology for supporting connectivity, (3) technology for offering flexibility, and (4)
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technology for facilitating communication. Table 3 shows the percentage of students and
teachers mentioning each of the technology functionalities.

Table 3. Functionalities of technologies in the OMO modality.

Functionalit Percentage of the Students Percentage of the Teachers
y Mentioning Each Code Mentioning Each Code
Ensuring Health Safety 5% 10%
Supporting Connectivity 30% 80%
Offering Openness and o o
Flexibility 40% 80%
Facilitating Communication 40% 100%

4.2.1. Supporting Health and Safety

Both teachers and students indicated that OMO learning is advantageous in terms of
health safety, which is understood from the aspect of its advantage in reducing physical
contact between students and teachers and maintaining social distancing during crises and
emergencies. Students felt more comfortable with this modality, as one student elaborated:

“OMO modality is equipped with technologies that enable studying outside the physical
classroom. I feel more secured and safer using OMO especially when there is a pandemic
going on. I also don’t have to worry that I might get left behind if I get sick and am not
be able to go to school, since now I can join my classmates from home.”

4.2.2. Supporting Connectivity

Connectivity is another commonly recognized function of OMO technologies. It refers
to the expanded learning space, which allows extensive access to content knowledge and
resources. Connectivity also relates to the possibility of applying different open educational
practices for better learning outcomes. Such opportunities result from technologies em-
bedded in the OMO, which contains online educational resources, virtual meeting rooms,
virtual discussion boards, and so on. One teacher explained how OMO demonstrates this
function, by giving an example:

“To expand the influence of excellent teachers, the online-merge-offline model has been
promoted, and many schools are also advancing OMO recently. Let an excellent teacher
synchronize his or her courses to multiple classrooms. This modality hence expands the
influence of high-quality courses and teachers as well as strengthens the network among
schools.”

4.2.3. Offering Openness and Flexibility

This study also found that openness and flexibility are two of the most recognized
functions of OMO technologies, which were demonstrated in diverse forms. For instance,
the students can revisit the recorded lectures online, under an open license, to learn again
at their own pace. The students can also contribute to the teaching materials that are stored
on the cloud. Flexibility and openness were also demonstrated by extending the learning
spaces and the materials used for learning. As one of the students mentioned:

“I can have more practical activities, which are very innovative and interactive, as well
as work in groups more freely.”

4.2.4. Facilitating Communication

For both students and teachers, communication technologies are pivotal in teaching
and learning. Some students stated that the efficiency of communication was improved in
the OMO modality:

“It is not just simply listening to the teacher, but there are actual facilities and technologies
available on-site, so that we can quickly respond to teachers and communicate with
classmates offline and online.”
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On the other hand, students and teachers also expressed that communication technology
can be developed further since the current one was not as satisfying as they expected. For
instance, some teachers mentioned that it was difficult to maintain communication between
online and offline students at the same time. They recommended exploring the potential of
online data to further facilitate the communication process. In addition, as they typically
were not familiar with these technologies, they mentioned that they did not know how to
position themselves in the classroom so that their face would be visible for both students in
the classroom and students online, with their face toward the camera.

4.3. What Are the Perceptions of Teachers and Students towards Pedagogy in the Context of OMO
Teaching and Learning?

Table 4 presents the percentage of students and teachers mentioning each of their
perceptions towards OMO teaching and learning. The table shows that, compared with
teachers, students demonstrated more positive perceptions after using the OMO modality,
whereas teachers expressed their preferences less often.

Table 4. Teacher and student perceptions toward pedagogies in the OMO modality.

Perception Percentage of the Students Percentage of the Teachers
4 Mentioning Each Code Mentioning Each Code
Positive 100% 20%
Reluctancy 15% 10%
Unfamiliarity 40% 20%

As Table 4 shows, teachers and students expressed positive perceptions regarding the
confidence in operating OMO facilities, the fondness for certain pedagogical practices of
the OMO approach, and the feeling of being interested or curious about the new modality.
One student expressed her positive perceptions and noted her growth in knowledge:

“ ... (my learning efficiency and abilities are) improved, I think this learning mode is
definitely more impressive and persuasive than memorizing theoretical knowledge, so it
is improved through actual operation.”

This study found two different negative perceptions in terms of questions about
the extent to which teachers or students resist the adoption of pedagogies in the OMO
modality. First, they expressed reluctancy, which means that the teacher or student was
not willing to adopt the OMO learning or teaching experience because it was deemed to
be more complicated, and it did not improve his/her teaching and learning experience
or knowledge acquisition. Second, they may have expressed notions of unfamiliarity or
confusion. Data under this category showed that teachers and students were confused by
certain OMO procedures or were not familiar or comfortable with certain OMO features.
However, they were still willing to employ this modality to gain more experience. Students
expressed confusion as such:

“It was difficult sometimes to tell if the answer box in the picture is something that
I can control. Also, the teacher is facing the camera. There is no sense of interaction
sometimes.”

5. Discussion

This pilot study discussed the emergence of the OMO learning mode to cater to the
needs of students and teachers in the post-COVID-19 era in China. Specifically, this study
discussed OMO learning from three perspectives: space design requirements, technology,
and pedagogy. Based on the results, this study reveals that OMO learning has at least
five key components or characteristics: (1) it is built on hybrid infrastructure with specific
design requirements; (2) it provides an extended learning space regardless of students’
locations; (3) it enables open and flexible educational practices; (4) it needs suitable and
interactive (open) resources; and (5) it requires a set of comprehensive competencies of
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teachers and students (see Figure 5). Each aspect is discussed below according to the
obtained findings.

1. Hybrid infrastructure

5. Comprehensive
Competency of Teachers 2. Extended Learning Space
and Students \ /

4. Suitable and 3. Open and Flexible
Interactive (Open) " Educational Practices
Resources

Figure 5. OMO learning characteristics.

5.1. Hybrid Infrastructure

As shown in the obtained results, one of the core dimensions of OMO learning is a
solid infrastructure that caters to hybrid teaching and learning scenarios based on open
educational practices and resources. As such, reliable networks and digital devices are
crucial in supporting online activities, such as video lecturing and discussions. At the
same time, ergonomic classroom furniture is important for students who choose to attend
class in person. With these factors in mind, Olapiriyakul and Scher [53] pointed out
that infrastructure in a hybrid environment should support three aspects of learning and
teaching: instruction, learning support, and communication. Based on our findings, all
three functions of OMO infrastructure are confirmed by students and teachers.

However, our findings also showed that both students and teachers face several
significant challenges with this hybrid infrastructure. For instance, challenges appear in
fostering communication within a classroom to ensure better interactivity and learning
experiences for online and offline students at the same time. Therefore, more research
should be conducted regarding the components needed within an OMO infrastructure for
a successful learning experience. For instance, stable cameras could be replaced by mobile
cameras that track the teacher’s movements within a classroom, which would promote a
more efficient and authentic teaching process, even for those who are online.

5.2. Extended Learning Spaces

Our findings revealed that both teachers and students were enthusiastic about how
OMO learning can extend the learning space to cover both online and offline environments.
In particular, some students mentioned that this feature provided them with a feeling of
safety by respecting social distancing. At the same time, OMO learning ensured that they
could work effectively with all their peers, even though they were online. Therefore, OMO
learning could be one of the solutions for maintaining education in times of uncertainty
and crisis, as well as in difficult situations such as sickness, pregnancy, and adverse
weather conditions.

Additionally, one of the features of OMO that needs to be utilized to its fullest is data
collection and analysis. This function was mentioned by a few teachers, most of whom
stressed that technology that does this would be of great use. In fact, real-time reports
and dashboards could facilitate classroom management for teachers, especially in OMO
learning where there are both online and offline students. In such situations, the teacher
needs to keep an eye on both settings. Notably, an international project that focuses on
learning analytics at Finland’s Lahti University of Technology [54] has indicated that, since
digital learning provides teachers with extensive data, teachers are expected to utilize that
data to advance teaching. The project confirmed that technology-mediated interaction is
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efficient, that participative learning is fostered, and that data is collected and shown with
visual clarity, which in turn gives teachers insights on teaching pedagogies. A scholar from
Northeastern University [55] who has been using learning analytics in her online learning
instruction also explained how learning analytics helped her understand students’ learning
behaviors in online classes during the pandemic. Therefore, more attention should be paid
to integrating learning analytics (LA) and designing LA dashboards to facilitate the OMO
teaching and learning processes.

5.3. Open and Flexible Educational Practices

As our results show, pedagogies in OMO learning are more open and flexible, as
students can learn at their own pace by revisiting the recorded lectures and listening to the
teacher’s explanations. Additionally, OMO learning makes teaching practices more diverse,
interactive, and open by using different technologies and platforms that allow for open
collaboration. They also enhance the learning content and encourage students’ sharing with
their peers. More importantly, the learning process becomes more student-centered [30], as
students can enrich the teaching materials with their peers and then save the resources,
materials, and content on the cloud. In this context, Huang et al. [56] point out that open
educational practices are an effective and innovative way to enable and maintain education
from home during times of crisis and difficult situations.

As noted earlier, the OMO modality powerfully combines technology resources or
augments learning with technology in order to enable rich interaction, collaboration, and
communication between teachers and students on a real-time basis [31]. This augmented
notion of the classroom dovetails with the idea that the OMO method includes open and
flexible teaching and learning practices, meaning that students and teachers can interact
in a more diverse way. As a result, students can learn without restrictions of time—for
instance, by revisiting the recorded lectures under an open license.

Existing studies [57] have proven the flexibility of the online method. However, this
study additionally proves that the OMO approach can maintain flexibility while catering
to offline needs. In this context, Huang et al. [57] highlight the importance of flexible
and open learning in times of crisis, as this can reduce the pressure on students when it
comes to health and pedagogical concerns. It is widely recognized that flexible learning is
a key feature in educational strategies at both the individual and institutional levels [58].
We suggest that the flexibility of education should be considered as a normal practice for
education administrators, policymakers, instructional designers, and instructors across
educational sectors and disciplines, while not decreasing the success criteria or the perfor-
mance indicators. Self-paced and/or flexible learning should demand the same quality
of education as that of other modalities. According to this pilot study, OMO is one of the
feasible modalities to leverage this flexible concept and transform it from an instructional
ideal or optimistic suggestion to a viable reality that can be operationalized to help society
address and potentially overcome a once-in-a-century global pandemic.

5.4. Suitable and Interactive (Open) Resources

As our results show, it is vital for both students and teachers to be able to retrieve and
reutilize digital and online (open) resources provided in the OMO modality. OMO learning
requires educators to make sure that they are equipped with suitable and interactive
resources, which can be indispensable in supporting online and offline interactions. For
instance, students can use a physical textbook while they finish exercises shown on an
interactive board. In another case, the learning material is provided in both paper and
digital formats, with some slight differences, which can be used to prompt students to
collaborate with their classmates from afar to complete the tasks. Therefore, teachers
should develop their skills in terms of selecting, using, evaluating, and reusing digital
(open) educational resources to support OMO learning, with special stress on resource
editing and authoring, which allows for a healthy resource exchange within the community.
This could be achieved by providing specific training—for instance, on how to remix a
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specific resource and what type of open license should be selected. Indeed, a study about
the application of OEP and OER to maintain education during the COVID-19 pandemic
revealed that more training on how to be effective facilitators of the learning process should
be provided to teachers [59].

5.5. Comprehensive Competency of Teachers and Students

This pilot study has suggested that OMO learning requires instructors to develop
different digital teaching competencies, including operating online platforms, communi-
cating with online and offline participants, and utilizing resources. OMO learning would
bring about a whole set of comprehensive competencies for both teachers and students.
For teachers, their ability to manage physical and virtual classes simultaneously will be
strengthened. For students, such competencies highlight their ability to adapt to tangible
and intangible environments, to focus on information attained—whether online or offline,
and to collaborate with their physical and virtual peers at the same time.

In order to build the competencies of students and teachers, studies have shown that
training is essential in terms of introducing new modalities. Goodyear et al. [60] point out
that useful and effective training should establish ground rules of online education, create
a community, manage communications, and identify competencies of different roles. In a
circumstance where a global pandemic is interrupting learning, such training is more easily
adopted and deemed vital by all stakeholders. A study of teacher education in Germany
demonstrated that ICT skill is extremely vital and instrumental in adapting to online
teaching in the context of the pandemic [61]. Similarly, the European Commission’s science
and knowledge service recently released the Digital Competence Framework for Educators
(DigCompEdu) [62], which aims to detail how digital technologies can be used to enhance
and innovate education and training. DigCompEdu covers 22 competencies organized
into six areas, and the focus is not on technical skills. In order to further adopt the OMO
modality in teaching and learning, training that focuses on digital teaching competencies is
highly needed. Furthermore, methodology in online, blended, and hybrid settings is the
backbone for successful implementation. Functional and specific competencies that address
this methodology are also necessary for satisfactory implementation of OMO learning.

6. Conclusions

To summarize, this paper exemplifies the future of sustainable education by presenting
a pilot study utilizing OMO learning in the post-COVID-19 era in China. While this mode
of learning can extend the learning space, ensure health and safety during a pandemic,
and provide flexible and open learning methods and interactions, further investigation
is clearly needed to identify the most suitable infrastructure components (e.g., cameras,
smart devices and boards, microphones, etc.) to enhance the instructional experience of
both teachers and students. Additionally, since OMO learning is unlike either traditional
classroom instruction or fully online learning, specific training procedures are needed
to advance the competencies of teachers and students in OMO learning. The OMO ap-
proach is addressing a long-term, sustainable implementation to ensure effective education,
learner performance, and teacher engagement. OMO allows for combined settings to
be integrated, in order to adapt to current and potential future scenarios that challenge
traditional educational models.

It should be noted that this paper has several limitations. For instance, this study relies
mainly on qualitative analysis with a limited sample size. Therefore, the obtained results
cannot be generalized and more quantitative analyses with larger sample sizes should
be conducted in the future to draw in-depth conclusions about the teaching and learning
experiences in the OMO method. Future research could focus on investigating the impact of
OMO learning on learning performance and motivation in order to draw conclusions about
how this mode of learning could affect the learning process and educational outcomes.
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