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The pandemic has had a profound effect on education at all levels, especially in the early stages of the pandemic.

In the early stages of the pandemic, schools worldwide were forced to take various measures, including social

distancing measures, in order to reduce the spread of the virus and to ensure student health and safety. The use of

the in-person traditional classroom approach always outperforms the online virtual classroom and distance-learning

instruction when it comes to attracting and keeping student interest. However, in the spring of 2020, Chinese higher

education institutions were abruptly forced to move from in-person classrooms to online virtual classrooms

because of the COVID-19 pandemic, despite the fact that the conventional classroom is preferred by both teachers

and students for efficient communication and learning outcomes.
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blended teaching and learning  virtual classroom  face-to-face classroom

1. Introduction

Over two years has passed since the novel coronavirus-infected pneumonia was first identified in Wuhan City,

China, in 2019 . According to the World Health Organization, as of 30 March 2022, over 6 million people across

the globe have died from the COVID-19 pandemic, and the number of confirmed cases is still on the rise. The

world is now feeling the impact of the pandemic with a new surge of infections of the SARS-CoV-2 Omicron variant

in many countries. The eradication of SARS-CoV-2 is not a simple prospect, as the world is a global village, and no

individual country can move forward without working with other countries. Pandemic eradication takes the

‘weakest-link’ perspective, in which the active participants are the individual countries investing in epidemic

eradication. From this point of view, a chain is as strong as its weakest link, and the overall effort concerning

pandemic eradication is equal to the lowest amount of effort across different countries .

The pandemic has had a profound effect on education at all levels, especially in the early stages of the pandemic.

In the early stages of the pandemic, schools worldwide were forced to take various measures, including social

distancing measures, in order to reduce the spread of the virus and to ensure student health and safety. The use of

the in-person traditional classroom approach always outperforms the online virtual classroom and distance-learning

instruction when it comes to attracting and keeping student interest . However, in the spring of 2020, Chinese

higher education institutions were abruptly forced to move from in-person classrooms to online virtual classrooms

because of the COVID-19 pandemic, despite the fact that the conventional classroom is preferred by both teachers
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and students for efficient communication and learning outcomes. Thus, a significant shift toward online learning

was prompted by the COVID-19 pandemic, and the virtual classroom automatically became the best option to

continue teaching and learning. Hence, the first research question is how a change in the learning environment

affects educational activities, especially with the students’ new virtual learning experiences.

2. Hybrid Online Virtual Classroom during the COVID-19
Pandemic

The virtual classroom has received much attention in academia. Researchers have conducted a great many

studies focused on the student experience and the learning effects associated with synchronous virtual

classrooms. However, various mixed conclusions have been reached. Some studies have found that the virtual

classroom environment leads to desirable learning effects. For example, Hiltz  reviewed and compared various

features of both the traditional classroom and virtual classroom. The findings revealed that the virtual classroom

can stimulate and enhance collaborative student learning. Moreover, both teachers and students reported high

levels of satisfaction as a result of productive shared contributions. Cao et al.  stated that the virtual classroom

effectively raises student satisfaction. Lietzau and Mann  found that students can learn more and achieve higher

marks as long as they engage in synchronous virtual classrooms. Parker and Martin  compared the perceptions

of undergraduate students using a virtual classroom in a fully online and a blended education course and found

that online students rated their perceptions of the characteristics of the virtual classroom higher than students on

the blended course.

A number of studies have shown that the virtual classroom is effective in terms of enhancing student learning and

achievement . Fidalgo et al.  found that most students were interested in taking distance-education

courses, though they were somewhat apprehensive. Even during the COVID-19 pandemic, online learning tools,

such as Tencent Meeting and Smart Classroom, had a significant impact on student learning performance . In

another study, Yu  revealed that gender, education level, and personality traits might affect student online

learning outcomes in the context of the COVID-19 pandemic. In particular, postgraduate students outperformed

undergraduate students in terms of online learning outcomes. Because the pandemic has not been fully eradicated

worldwide, virtual classroom and distance-learning tools remain of importance in certain critical circumstances,

such as during the blockade of a city, while learning or working from home. In such cases, it is vital that teachers

highlight students’ perceptions of playfulness or enjoyment during online classes in order to enhance their intention

to repeat the virtual learning experience .

In addition, course design and structure are important to students’ satisfaction and their learning-outcomes 

. Betty et al.  found that effectiveness in an online environment is contributive to the development of

relationships and the overall success of coursework. Meanwhile, the online learning environment, if it is devoid of

personal communication, is inundated with approaches that help students feel a sense of partnership while

meeting their learning needs. Van Wart  emphasizes the importance of course structure and pre-planning,

organization, and consistency, and argues that students prefer virtual class organizations that are modular and

repetitive. Kauffman  argues that course instructional design to be of great importance. Eom, Wen, and Ashill 
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surveyed 397 university students and found instructor feedback in online courses to be statistically significant; and

course structure was found to be the most significant determinant of student satisfaction. Jung  argues that

online courses are more challenging to organize; students tend to be very critical of what they perceive as any

confusion or unclear structure in the distance-learning setting. McMurtry  states that good online teachers keep

students focused by creating a structured environment that is logically organized, delivered in small chunks, and

sufficiently repetitive.

Meanwhile, other scholars have insisted that the virtual classroom has certain disadvantages, such as equipment

requirements, the textual and technical skills required, the motivation and regular participation required, and the

potential “information overload”. In practice, a semi-virtual classroom may be a good alternative for the distance-

education environment . In addition to these factors, interaction difficulty may be negatively associated with

student satisfaction during internet-based course learning . Learning from a virtual classroom alone may lead to

significantly lower grades compared with learning outcomes from a traditional classroom .

In the context of the COVID-19 pandemic, Rizun and Strzelecki  revealed that the impact of COVID-19 in terms

of shifting higher education to virtual learning in Poland was seen in a positive light and was effective. Sprenger

and Schwaninger  compared e-lectures, the classroom response system, classroom chat, and mobile virtual

reality in terms of technology acceptance and found that the classroom response system had the highest level of

acceptance, while mobile virtual reality saw a substantial drop in behavioral intention after 3 months of usage.

Various practical problems have been commonly encountered in distance-learning during the COVID-19 pandemic.

For instance, Sharma and Bumb  listed 25 challenges faced in online classes, including a lack of interaction with

peers, interruptions in the online classroom, and mental stress resulting from the pandemic. In addition, even

though students reported a moderate feeling that virtual learning tools enhanced their effectiveness and

productivity, they still preferred to return to a traditional classroom .

There are a large number of studies focusing on the comparison between online virtual and traditional teaching 

, with mixed results. For instance, Ali Alghazo  used students’ final grade to examine the effectiveness

of both online and traditional teaching, and concluded that there existed no significant differences in the

effectiveness of online education and traditional face-to-face education. Sondoozi  showed that the online

learning outcomes of students were similar to the performance of those using the traditional approach, while the

satisfaction and attitudes of online learners were positive. Feng et al.  compared the effects of online teaching

during COVID-19 with the pre-pandemic traditional teaching in compulsory education. They found that student’s

performance before the pandemic was better than after the pandemic, with many previously high-scoring students

now scoring closer to the mean. Zhao et al.  compared teaching efficiency between virtual reality and traditional

education in medical education. Their results indicated students in the virtual reality group performed better than

those in the traditional teaching group, concluding that virtual reality teaching may enhance learning-comes for

medical students.

In general, the virtual classroom has gained considerable popularity since 1994. However, despite both teachers

and students covering the material set forth in the textbooks and workbooks , and later moving from instructor-
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centered to student-centered curriculum , the traditional face-to-face approach remains key in modern education

practice. Since both modes have pros and cons, it is best to synthesize the merits of the two modes in higher

education. Although the hybrid virtual classroom/traditional classroom mode offers a promising channel for both

teaching and learning in various contexts, little effort has been focused on the blended mode and the relationships

between learning patterns and performance during the COVID-19 pandemic.

At present, people are more adaptive to the ongoing pandemic environment in terms of reduced fear and anxiety,

as well as more protective ways to address this health crisis. More teachers are adapting to blended virtual

classrooms in colleges and universities and some are returning to conventional classrooms. However, compared

with the currently numerous research regarding the nexus between learning performance and the various learning

patterns, studies focusing on the subject in the initial phase of the COVID-19 pandemic are relatively scarce. China

was the first country to be shocked by the pandemic, and few empirical studies in the field of higher education were

conducted. This research has practical significance in terms of exploring the undergraduate learning performance

associated with the initial virtual online teaching and learning experience, as well as the blended learning approach

in higher education.

The results of the available literature depend on the models and data used in the studies, and the impacts of the

COVID-19 pandemic on higher education in China and beyond remain unclear with mixed conclusions.

Additionally, there is no one-size-fits-all model to adopt for examining the effects of online teaching and learning

environment on undergraduates’ learning performance. The most relevant models are regression analysis tools 

. Chowdhury  using binary logistic regression to explore whether virtual classroom can improve students’

learning performance, found most participants have positive opinions about the use of virtual classroom for

learning purposes, but it does not include the impact of COVID-19 disruption in the model analysis explicitly. In

another study, Quadir and Zhou  used regression and showed that determinants of technology acceptance

models had a positive effect on student learning outcomes in the context of the pandemic. Guse et al. 

performed the binary logistic regression model on the association of gender, distress, and depression with serious

worries in medical students during the pandemic. They investigated mental health outcomes among medical

students during the initial phase of the COVID-19 pandemic, and perceptions of the students on how the learning

environment had changed in a larger sample of undergraduates. They found that medical students experienced

much distress and mental burden during the pandemic.
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