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CHAPTER 5

An Exploratory Examination of Online
Learning During and After the Pandemic:
Learning Goal Congruence in Lecturing
and Research Activities

Lingfei Luan, Xinofei Huanyg, Shaotong Zhu, Le Jianyg,
Weiyang Chen, and Sarah Ostadabbas

INTRODUCTION

There is no doubt that we are now living in a postpandemic era. Most
universities and colleges worldwide have moved away from online or
hybrid courses to in-person instruction. However, when the epidemic is
brought under control, its influence will not tade away. Due to the pan-
demic, universities and teachers have been compelled to shift from tradi-
tional face-to-face instruction to online and hybrid models with inadequate
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preparation and cognitive reserve. How to prepare for teaching in a com-
pletely different environment while maintaining teaching quality is an
essential topic for teachers. Unfortunately, it remains a problem in the
postpandemic era when students switch from online to in-person learning
environments.

The traditional educational management system confronts numerous
new issues and circumstances. For instance, how can online instruction,
which began during the outbreak, be connected to formal postin-person
instruction? How do universities compute online and in-person teaching
hours, credits, and instructors’ workloads? How can universities and pro-
fessors ensure the quality of online and in-person instruction? How can
lecturers assist students in transitioning from online to in-person learning?
How to differentiate between online and in-person classroom teaching
materials and effectively collaborate with TA via email or online platforms.
How can lecturers guarantee that most students can participate in online
learning or discussion? How can students who might be having difficulty
following the online teaching schedule be dealt with? How should instruc-
tors deal with this situation or inclusive class? Should instructors spend
additional time working with students who are having learning difficul-
tiess How do instructors schedule another online exam for students if
students miss the exam?

Online and hybrid teaching introduces not only new challenges to edu-
cation but also extraordinary opportunities. If we develop innovative
thinking and novel ideas to embrace this unique opportunity and advance
education and teaching reform, we would transform adversity into an
advantage and a crisis into an opportunity. First, this is an unprecedented
large-scale online education project that has, in a short amount of time,
acquired a great deal of experience and lessons, making it worthy of a
thorough summary and discussion. Never has there been a greater under-
standing of the significance and need to extend online education and
instruction. As a result, online education has ushered in an unprecedented
chance for substantial expansion. Third, the public’s understanding of the
importance and urgency of educational change will be significantly
enhanced, and the discussion of educational theory and concepts will
become more intense. In addition, there would be an emphasis on review-
ing and reflecting on the education direction, future education path, and
the development of educational technologies and specializations. We
interviewed sixteen professors (most of whom are principal investigators)
from twelve universities in the United States and China, including math
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departments, statistics departments, psychology, cognitive sciences, engi-
neering, humanities, and the arts, to further answer these issues and inves-
tigate the impact of the pandemic on online education. With nearly an
hour of in-depth interviews, the challenges of online and hybrid teaching,
the forms of coupling coworkers with students, collaboration levels, and
technological issues were examined to demonstrate the pandemic’s impact
on higher education issues.

SYNCHRONOUS, ASYNCHRONOUS, AND HYBRID ONLINE
LEARNING BEFORE AND AFTER CORONAVIRUS 2019

Advances in technology have profoundly altered the educational environ-
ment, resulting in the creation of new kinds of distant learning. In recent
years, synchronous and asynchronous remote learning systems have gained
popularity, each providing unique benefits and difficulties to students and
teachers alike. The coronavirus 2019 epidemic has highlighted the neces-
sity of effective and accessible online learning, driving educators to quickly
adapt and develop unique teaching approaches to engage students and
maximize learning experiences in this technology-driven era. This study
will investigate the features, benefits, and drawbacks of synchronous and
asynchronous remote learning, as well as the feasibility of combining these
techniques to provide a more complete and adaptable learning experience
for a varied student population.

Synchronous distance learning is an educational approach where both
the instructor and students engage in learning simultaneously through
video conferencing (Ruiz et al.; 2006). This learning mode allows stu-
dents to have their questions answered in real time, and it also reduces
feelings of isolation, as it enhances social presence and community
(McDaniels et al., 2016; Lowenthal et al., 2017). Social presence refers to
“the degree of salience of the other person in a mediated interaction and
the consequent salience of the interpersonal interaction” (Parker et al.,
1978, p. 65). It is an essential factor that determines the level of interac-
tion in an online learning environment (Mykota & Duncan, 2007), while
interaction is a crucial dimension of the sense of community (Rovai,
2002). In synchronous learning, students often develop a strong sense of
community as they feel connected to their classmates and instructor and
are highly engaged in classroom activities (Young & Bruce, 2011;
Shackelford & Maxwell, 2012; Yamagata-Lynch, 2014; Lin & Gao,
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2020). Moreover, real-time discussions and immediate feedback shorten
the perceived distance among students, thus fostering a strong sense of
community (Pattillo, 2007; Parker & Martin, 2010; Francescucci &
Rohani, 2019). However, synchronous classes may become long lectures
that encourage multitasking and distraction (Lederman, 2020).
Synchronous courses can also be challenging to participate in, especially
when there are conflicts with personal schedules, which can leave learners
feeling frustrated and fatigued (Schulman, 2020). This situation has
changed during the coronavirus 2019 pandemic, as students are eager to
learn how to utilize emergency remote teaching more effectively to achieve
academic success (Shim & Lee, 2020; Mutmainah et al., 2023).
Coronavirus 2019 has necessitated a rapid learning curve for educators,
who have had to swiftly adapt and develop novel teaching methodologies
that engage students and optimize the learning experience in a technology-
driven era (Ahshan, 2021; Chiu, 2022). This is especially beneficial for
students with emotional and speech anxiety, as learning in the familiar and
comfortable surroundings of their homes provides a conducive environ-
ment (Prentiss, 2021; Mihai et al., 2022).

Asynchronous distance learning refers to a learning approach where
students and instructors do not engage in real-time interaction. Instead,
instructors rely on emails and online discussion boards to conduct interac-
tions (Ruiz et al., 2006). This approach ofters several advantages, includ-
ing the flexibility for students to engage in learning at any time, allowing
students to work at their own pace, and providing opportunities for stu-
dents to reflect on learning content and refine their contributions
(Hrastinski, 2008; Kim et al., 2016; Riggs & Linder, 2016; Pang & Jen,
2018). Additionally, students have more time to express their thoughts in
a thoughtful manner on an asynchronous online discussion board (Brierton
et al., 2016; Collison et al., 2000). However, asynchronous online classes
have limited interaction, especially real-time interaction with peers and
instructors, which can lead to feelings of frustration due to a lack of imme-
diate response or timely support (Vonderwell, 2003; Frimming &
Bordelon, 2016). Scholars have noted that students may develop a sense
of isolation and loneliness due to a lack of interpersonal relationships with
classmates and the instructor, leading to a perceived disconnection from
the learning community (McMahon, 2013; Bowers & Kumar, 2015;
Parte & Herrador-Alcaide, 2021; Woods, 2002). These feelings of isola-
tion can further contribute to the online course dropout rate (McMahon,
2013; Ali & Smith, 2015; Bowers & Kumar, 2015). Based on the research,
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undergraduate students generally expressed some level of satisfaction with
asynchronous distance education. However, the study found a positive
correlation between satisfaction and students” ownership of a computer
and access to the internet (Taner et al., 2021). Asynchrony was helpful in
improving learning outcomes and abilities in utilizing office software, as
well as promoting learning independence (Mairing et al., 2021).
Blending synchronous and asynchronous online learning has been rec-
ognized as a highly effective mode of learning delivery (Gregory, 2003).
It is often referred to as the hybrid teaching and learning model. The
combination of both modes can bring various benefits to student learning.
For instance, asynchronous learning allows instructors to provide extra
content exposure to students who require additional time without slowing
down the class, while synchronous learning enables instructors to read
students’ body language to determine if they understand the content and
provide further assistance (Horvitz et al., 2019). Furthermore, students
feel validated by the instructor and their peers during live meetings
(Norberg et al., 2017). However, conducting blended courses comes with
its own sct of challenges. Clinefelter and Aslanian (2015) reported that
75% of online students who are not opposed to participating in synchro-
nous meetings cannot do so regularly due to personal scheduling issues.
Among these students, 33% would not mind meeting two or three times
per course, while 18% are willing to meet only once per course (Clinefelter
& Aslanian, 2015). Morcover, many instructors prefer teaching asynchro-
nously for several reasons (Finol, 2020). First, streaming videos and live
meetings require fast internet connections, which not all students have
access to, and low-speed internet can influence course quality. Second,
instructors may face technical difficulties such as audio and video trouble-
shooting, which can take up a significant portion of online meetings. In
asynchronous courses, instructors can take their time to set up the learn-
ing path and maintain good course quality. Additionally, student conflicts
in personal schedules can prevent students from logging in on time for live
meetings, particularly in large classes. Finally, an hour-long lecture or live
meeting can be tiring for both the instructor and learners. However, con-
cerns regarding online learning have been reevaluated in light of
COVID-19. Due to policy changes implemented by the CDC, schools
now have the option to provide a hybrid approach that combines online
and in-person learning, catering to the needs of students who prefer face-
to-face interaction while providing greater flexibility for those who face
health or scheduling difficulties. Additionally, the pandemic has had a
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significant impact on the global economy, prompting many individuals to
return to school or pursue education in their spare time. As a result, the
demographics of traditional college students are changing, with older
adults seeking higher education, individuals returning to school to com-
plete their degrees, and those seeking new career paths. This new blended
learning style is better suited for these nontraditional, part-time, and
remote learners (McKenzie & Solovyova, 2021; Irani-Kermani et al.,
2021; Whalley et al., 2021).

In conclusion, synchronous and asynchronous distance learning sys-
tems, as well as their hybrid forms, have had a tremendous impact on the
educational scene, especially in light of the coronavirus 2019 epidemic.
While each technique has advantages and disadvantages, combining differ-
ent modalities of learning has the potential to produce a more engaging,
inclusive, and adaptable educational experience for students with diverse
needs and situations. As the pandemic continues to have an impact on the
world and the way we approach education, more research into the chal-
lenges and opportunities presented by these modes of learning will be
critical to the development of effective and accessible online learning envi-
ronments that cater to the evolving needs of students and educators alike.

TaE CHALLENGES OF ONLINE AND HYBRID TEACHING:
DECENTRALIZATION AND DESYNCHRONIZATION

With the rapid expansion of technology and its associated fields, agree-
ment on standard definitions and terminologies remains a challenge
among practitioners and researchers in the domain of learning technology.
Online learning has been defined as the ability to access learning activities
through technology, and it has been characterized as a contemporary form
of remote learning that provides access to educational opportunities for
nontraditional and disadvantaged learners. Hybrid course delivery meth-
ods have emerged as a blend of in-person classroom instruction and online
activities. The fundamental differences between online and in-person
learning are explored through three key domains: decentralization, open
source, and desynchronization. This chapter focuses on the impact of
these domains on teaching and learning methodologies in virtual educa-
tion, including the challenges and opportunities they present. The research
question for this chapter is as follows: How do decentralization, open
source, and desynchronization impact teaching and learning
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methodologies in virtual education? The hypothesis is that these domains
have profound impacts on teaching and learning methodologies in virtual
education.

Agreement on standard definitions and terminologies remains elusive
among practitioners and researchers as the domain of learning technology
and its associated fields continue to expand (Lowenthal & Wilson, 2010;
Volery & Lord, 2000; Moore et al., 2011). The majority of authors define
online learning as the ability to access learning activities via technology
(Benson, 2002; Conrad, 2002; Carliner, 2004). Scholars have character-
ized online learning as a contemporary form of remote learning that pro-
vides access to educational opportunities for nontraditional and
disadvantaged learners (Benson, 2002; Conrad, 2002). For the purposes
of this chapter, online learning and teaching denote online lectures deliv-
ered through software such as Zoom, Webex, and Microsoft Teams.
Hybrid course delivery methods incorporate a blend of in-person class-
room instruction and online activities. This approach minimizes the
amount of time students spend in traditional face-to-face courses and
increases the emphasis on online course delivery (Mupinga, 2005).

Virtual learning represents a significant departure from traditional in-
person education, with numerous changes in teaching and learning meth-
odologies. This session focuses on three key domains—decentralization,
open source, and desynchronization—to explore the fundamental differ-
ences between online and in-person learning. Decentralization arises from
the internet’s nonhierarchical, parallel structure, in contrast to the tradi-
tional instructor-centered, top-down approach (Gaynor, 1998; Sawada &
Ragatz, 2005). In-person education used to revolve around the instruc-
tors, who held a dominant role in teaching activities. However, virtual
teaching and learning have altered this dynamic. Participants indicated
that they no longer felt at the center of online education. For instance, in
Zoom teaching, instructors may appear to be at the center, but in reality,
no one is. Simply being a network administrator does not automatically
confer gravitational centrality to instructors.

First, virtual learning is characterized by a lack of centralized authority
or hierarchy, with course-related information and content distributed
equitably among the network’s nodes (Hemetsberger & Reinhardt,
2009). Students can access online materials easily and quickly by entering
keywords into the search engine during or after virtual courses. However,
this instant search capability may discourage students from communicat-
ing with instructors, leading to a decrease in the instructors’ prominence



80 L. LUANETAL.

as the primary course content resource. Based on feedback from partici-
pants and course evaluations, it is evident that students tend to ask fewer
questions during virtual classes and instead search for answers to their
course-related questions online. This trend was observed among the fif-
teen professors from ten different disciplines who were interviewed. In
laboratory classes, students collaborate online using tools such as Google
Docs, Overleaf, or Co-Lab and ask fewer questions than they would in
traditional face-to-face classes. This is especially true in quantitative fields
such as engineering and math, where there are numerous mathematical
formulas to consider. In in-person instruction, students can ask questions
and interrupt the lecturer at any time if they encounter a problem.
However, in online education, students tend to seek immediate answers to
their questions from websites such as Google, leading to the dilemma that
students who seek direct answers may not gain a thorough understanding
of the solutions. This approach may lead to a lack of deeper comprehen-
sion of problem solving, which can pose difficulties during examinations
where questions may be changed, and students may lack a profound grasp
of the reasons for the absence of the correct response. Hybrid methods
now make it easier for instructors to ask questions, with students more
inclined to ask questions during in-person encounters with their instruc-
tors. Many instructors remain online for ten to fifteen minutes after class
to assist students with their questions. However, students still ask fewer
questions online than they would during in-person or hybrid classes,
which could impact the self-motivated learning goal, a critical factor in
adult learning (Lin & Wang, 2015).

Second, virtual education introduces desynchronization as a means of
disseminating teaching and learning. Online learning behavior is autono-
mous and spontaneous rather than unified and constant. It is not practical
to expect everyone to attend and leave class simultaneously over the inter-
net. However, making it a standard is not appropriate because it does not
align with the internet’s characteristics. The internet’s most significant
advantage is that it eliminates space-time boundaries, enabling learning to
occur anytime and anywhere. Instructors can record their lectures and
upload them to platforms such as Canvas or Blackboard after class.
Consequently, students do not miss the course or lose access to original
course materials; they can watch the lecture videos without temporal and
spatial limitations. For students, teaching and learning no longer need to
occur concurrently in time and space. However, they must engage in
online learning within a limited time frame (Lin & Gao, 2020).
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Moreover, desynchronization in teaching and learning offers teachers
and students greater flexibility. Along with text materials, the internet pro-
vides instructors with an array of multimedia resources, such as graphics,
photos, videos, streaming media, virtual reality, augmented reality, and
mixed reality, that cannot be conveyed verbally or acquired through con-
ventional face-to-face instruction. These multimedia tools can assist
instructors in presenting concepts and formulas more efficiently and natu-
rally. Studies have shown that multimedia can help readers and viewers
remember more content in stimuli and create a comprehensive mental
representation of the content (Luan, 2016, 2021; Luan et al., 2022).
Desynchronization also provides teachers with buffer time for course
preparation and student inquiries. For example, one professor stated that
he had to teach a course he had never taught before because another
instructor had to take medical leave in the middle of the semester. In addi-
tion to flipping through the syllabus, online resources provided him with
a time buffer to answer students’ questions, allowing him to search for
answers and prepare a proper interpretation for students. Online learning
presents significant challenges for students. They are exposed to an envi-
ronment rich in information and distractions, lacking the traditional learn-
ing environment of a classroom and the dialog with peers seated next to
them. They can only learn by observing the instructor’s online instruction
and after-class videos, and they must address their problems through text
input, such as email or online chat, or explore the web for solutions.
However, the information, knowledge, and skills acquired through online
learning surpass the scope stipulated in teaching materials and syllabi.
Information acquisition, screening, selection, integration, reorganization,
online communication, and multitype cooperation are essential skills in
the current era, and they represent core literacy and skills for future career
development.

In effect, decentralization offers a more effective and structured meth-
odology for teaching and learning in hybrid education. Based on the
interviews, most courses during the 2020 school year were hybrid, with
students completing one week of online courses and one week of in-person
courses. During the second week of in-person instruction, students were
encouraged to ask questions, which required them to complete their
homework while engaging in an online lecture or watching a video.

In contrast to traditional in-person instruction, this technique requires
students to be more present in class and actively engage with the teacher’s
teaching model. Students must be proactive in identifying academic issues
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and finding answers to their queries, receiving new information from the
teacher’s response. The pandemic facilitated the transition from passive to
active learning for students. Furthermore, many professors have had stu-
dents lead other lab members in group reading activities, such as the
Reading Club/Journal Club, during the pandemic. For example, ACLab
at Northeastern University offers two hours of student-led learning activi-
ties every Monday morning through Zoom meetings, alternating between
a reading club and a journal club. Students can use the mark functions
provided by Zoom to highlight key points in papers, while other students
can post their questions through the chat function responding to the
paper. The media research lab at Peking University provides an alternative
way for students to exchange their ideas and make comments on other
students’ research opinions by using the WeChat group chat function.
WeChat is a free messaging and calling application available for i0OS,
Android, Windows, and MacOS. During the online lecture, students are
allowed to post their opinions or questions in the WeChat group. After
class, each student is required to review the chat history and write a reflec-
tion essay. By offering more opportunities to express their ideas without
interrupting the lecture, students feel more involved in the course content.

Through the preceding examination of online and hybrid instruction,
it is evident that the most significant factor influencing virtual learning is
teaching methods and that teaching and learning as a whole are undergo-
ing a profound transformation. For instructors, the centrality of instruc-
tors in traditional education has diminished, and the need to harness the
characteristics of the network to develop more intuitive and effective
teaching content is a new challenge to their teaching design and abilities.
Students’ self-discipline and online learning skills are critical variables in
ensuring the quality of virtual learning.

The analysis of online and hybrid instruction highlights the significant
transformation taking place in teaching and learning as a whole.
Decentralization, open source, and desynchronization are the three key
domains that impact teaching and learning methodologies in virtual edu-
cation. Decentralization oftfers a more effective and structured methodol-
ogy for teaching and learning in hybrid education, where students must be
more present in class and actively engage with the teacher’s teaching
model. Desynchronization provides teachers with buffer time for course
preparation and student inquiries while offering greater flexibility to stu-
dents. The challenges and opportunities presented by these domains are
essential to consider for developing intuitive and effective teaching
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content in virtual education. Ensuring the quality of virtual learning
depends on students’ self-discipline and online learning skills, emphasiz-
ing the need for instructors to harness the characteristics of the network to
develop effective teaching strategies.

Tyres oF COUPLING WORK WITH STUDENTS

The coronavirus 2019 has had a huge influence on the area of education,
with traditional classroom-based learning taking place in virtual or online
schooling. The semantic base space (SBS) hypothesis provides a useful
framework for understanding communication processes in both tradi-
tional and online classrooms (Hougaard et al., 2022). Instructors establish
the presentation space, while students develop the SBS space to evaluate
and comprehend the material received. While online learning offers some
advantages, such as overcoming time and space constraints, it also has
considerable drawbacks. This begs the question of how teachers and stu-
dents can react to these changes and maximize the benefits of virtual train-
ing. This section investigates the pros and downsides of online learning, as
well as the changes in teaching styles that have arisen in reaction to the
epidemic. While virtual instruction offers considerable obstacles, instruc-
tors who adapt their teaching approaches and use technology may create
an interesting and successful learning environment for their students.

Oakley’s notion of Semiotic Base Space suggests that there exists a
semiotic space in all forms of communication. This SBS is connected to
two “input” spaces, namely, the Presentation Space and the Reference
Space (Hougaard et al., 2022). The reference space relates to the subject
at hand, the signified item, while the signifier is introduced in the presen-
tation space. The construal in the presentation space and the object in the
reference space are combined in the virtual blend space. Notably, blending
in the virtual blend space is performed by an interpreter whose concerns
restrict the relevant emergent inferences.

Teaching is essentially a form of communication or interaction between
instructors and students to transfer knowledge. Instructors are responsible
for constructing the original version of the presentation space, while stu-
dents are responsible for reprocessing the information by creating the SBS
space to recognize, reconstruct, and analyze the received information.
Online teaching is a form of education and instruction in an open virtual
environment. In this virtual arena, instructors and students, students and
students, and students and learning resources can be linked indirectly via
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the network and terminal devices. Terminal devices present and exchange
information via interactive windows on the local device (computer or lap-
top); hence, this interaction can only be local and directional. Therefore,
every information interchange is a process of SBS space building and inter-
pretation for students.

While the benefits of online learning in overcoming temporal and spa-
tial limitations are apparent, there are also several drawbacks. Both stu-
dents and instructors must create multiple semiotic base spaces through a
network platform /channel to facilitate two-way communication. If several
SBS spaces are produced or switched simultaneously, instructors and stu-
dents must invest additional cognitive resources to transition and integrate
different SBS environments. In the case of live lecturing, instructors are
unable to capture the full reaction of students, as the camera’s scale limita-
tion obscures their body language, a crucial means of conveying meaning
(Parrill & Sweetser, 2004 ). This poses a challenge for teachers attempting
to engage with students without the ability to capture feedback signals.
Additionally, the involvement of a vast range of networks and electronic
devices often necessitates technical assistance to resolve any issues that may
arise at any time. For example, certain courses may require a large chalk-
board to be used during instruction, which is readily achievable through
traditional in-person teaching using a marker and whiteboard. However,
with virtual instruction, particularly through the Zoom platform, profes-
sors must log into two separate electronic devices: one for video and view-
ing student responses and another (an iPad, for instance) for writing on
the chalkboard. Given the screen size, the lecturer must devote a signifi-
cant amount of time writing while simultaneously paying close attention
to students’ responses and ensuring the proper display and preservation of
the blackboard’s content.

Participating in online instruction can place students in a vulnerable
situation, where their attention is easily diverted. Without the physical
presence of instructors and a common learning environment, students are
prone to distractions, particularly when they encounter difficulties in
understanding the course material. They may be hesitant to interrupt their
instructors and ask questions, leading to a loss of focus and feelings of
burnout and isolation. To address this issue, instructors need to adjust
their teaching plans and approaches to accommodate the challenges of
virtual learning. Interviews with instructors revealed that they spent sig-
nificant time reviewing recorded videos to observe students’ facial expres-
sions and better understand their comprehension of the course content.
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Some instructors also took a more personalized approach, reaching out to
students directly to provide additional support and assistance in problem
solving. Others allowed students to submit questions through Zoom’s
private chat feature during online lectures, which the instructor would
periodically check and address. These measures not only ease students’
concerns about interrupting the lecturer or being recorded but also help
them stay engaged with the lecture and overcome any learning obstacles
they may encounter.

Based on the responses from interviewees, hybrid learning, particularly
during in-person sessions, required CDC-mandated safety measures that
involved seating two students on opposite ends of a long table, thus
requiring instructors to move back and forth between workstations to
attend to student inquiries and guide their discussions. Another advantage
of online education mentioned by the interviewees was the abundance of
data available on student behavior, such as time spent on the online plat-
form, number of logins, and assignment performance, which can be uti-
lized to measure student engagement quantitatively. However, online tests
present a challenge, as students may perform exceptionally well due to
access to online resources during the exam, resulting in a decline in per-
formance without such resources, highlighting the issue of academic
integrity in the online learning environment.

The utilization of PowerPoint presentations as a primary teaching
method has undergone a significant transformation since the outbreak of
the epidemic. Prior to the pandemic, PowerPoint presentations were not
the mainstay of instruction. Instructors had the liberty to expand and sup-
plement their presentations in the classroom based on student input.
However, with the transition to online education, this paradigm has
shifted. Instructors must now prepare comprehensive PowerPoint presen-
tations, incorporating multimedia channels to convey information more
effectively due to the lack of instant and direct feedback from students.
Consequently, lecturers must anticipate the difficulties and misunder-
standings that students may encounter while introducing complex con-
cepts, placing themselves in the position of the students.

During the discussion on the integration of technology with education,
a comparison was drawn between teaching strategies before and after the
pandemic, including the preparation of PowerPoint presentations,
responding to students’ questions, and tracking their performance. It is
evident that technology has had a significant impact on the relationship
between instructors and students, with the link evolving as the educational
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environment changes. Technology has become not only an instrument
and method of education and instruction but also the foundation of the
educational environment, fostering a collaborative relationship between
instructors and students. As such, many professors would not be able to
teach in the postpandemic era without the teaching methods and tactics
they became accustomed to during the pandemic. Some instructors who
previously had little experience with electronic gadgets have become so
proficient in using them that they can no longer function without them.
For instance, in a machine learning class with at least seventy-five students,
the instructor requires that all students have their cameras turned on.
Therefore, the instructor uses a supersized screen to display all the stu-
dents” windows while utilizing a computer to display PowerPoint presen-
tations and an iPad to display chalk writing. The instructor also offers
random questions based on the students’ facial expressions on the screen
or allows for free discussion.

The coronavirus 2019 epidemic has changed schooling, resulting in a
considerable move toward virtual instruction. This section discusses the
advantages and disadvantages of online learning and the influence of tech-
nology on teaching practices. The Semiotic Base Space Theory provides a
valuable foundation for comprehending the communication process in
virtual education. While online learning offers substantial obstacles,
instructors who adapt their teaching techniques and skillfully use technol-
ogy may provide their students with an interesting and effective learning
environment. It is clear that technology has evolved into more than just a
tool and technique of education and instruction; it has also become the
cornerstone of the educational environment, creating a collaborative
interaction between instructors and students. As a result, to maximize the
benefits of virtual training, lecturers and students must continue to adapt
to the changing educational landscape.

COLLABORATION LEVELS

The teaching assistant (TA) system distinguishes the American educational
system from the Chinese educational system. TAs help teachers handle
large enrollment classes, offering critical support to both students and
instructors. The coronavirus 2019 epidemic has had a huge influence on
how TAs engage with instructors, with many sessions now taking place on
virtual platforms. TAs have also been given new tasks, such as gathering
feedback from students during online lectures and solving student
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concerns. This raises concerns about how the TA job has evolved through-
out the epidemic, as well as the effectiveness of instructors’ innovative
approaches. This section will look at the study topic and hypothesis: How
has the function of the TA changed throughout the epidemic, and what
new techniques have instructors implemented to guarantee successful col-
laboration with their TAs? The pandemic is said to have prompted instruc-
tors to change their communication tactics with TAs, resulting in more
virtual meetings and increasing usage of online communication platforms.
However, TAs have been given additional tasks, such as gathering student
feedback, which has increased their burden.

The teaching assistant (TA) system is one of the distinguishing features
between the Chinese and American educational systems based on the
investigation from the PI’s interview. While most Chinese universities do
not provide TAs to instructors, under the American education system,
instructors with course sizes exceeding thirty students are assigned at least
one TA. Collaborating and communicating with TAs is thus an equally
essential aspect of ensuring teaching quality for American instructors.

Typically, teaching assistants (TAs) hold office hours to assist students
with questions and provide feedback to professors, enabling instructors to
refine their teaching plans and methods. According to the interviewees,
the pandemic also affected the instructors’ previous collaboration
approaches with their TAs. Before the pandemic, instructors and TAs
would meet to clarify their respective roles and duties. However, due to
the pandemic, presemester meetings were canceled or shifted to online
platforms such as email or Zoom. TAs’ responsibilities, which previously
required their physical presence in the classroom, became a part of online
instruction during the semester, with TAs joining Zoom meetings like
other students. Since most interviewees were unable to meet their TAs in
person, they would outline all of the TAs’ responsibilities and commit-
ments in the initial email. Thus, TAs had a comprehensive understanding
of their roles and duties through the clear TA descriptions provided by
instructors.

Moreover, online education has bestowed upon TAs an additional
responsibility of collecting feedback from students during online lectures
and subsequently sharing it with the instructors. Some TAs also serve as
research assistants to the instructors and therefore have a better under-
standing of the course material and teaching methods. Hence, they can
assist the instructor in providing solutions to the challenges and problems
faced by students. Prior to the pandemic, TAs were required to meet with



88 L. LUANETAL.

instructors in person on a weekly or biweekly basis to report on student
performance and questions. However, with the convenience of online
communication, TAs can now send emails or messages via communication
channels such as Slack to instructors at any time, enabling faster feedback
and appropriate revisions by the instructors.

The TA system is a key component of the American educational system,
offering valuable assistance to both students and professors. Coronavirus
2019 has prompted instructors to change their cooperation techniques
with TAs, focusing increasingly on virtual meetings and online communi-
cation channels. TAs have also been given extra tasks, which has increased
their burden. The innovative tactics chosen by teachers have both advan-
tages and downsides, and they will most certainly continue to change as
the epidemic diminishes. Nonetheless, teamwork between instructors and
TAs is crucial for guaranteeing instructional quality and student success.

TECHNOLOGY ISSUES

Technology integration in education has changed the way students study
and gain information. In recent years, the emphasis in education has
turned to encouraging collaborative learning and creating a varied learn-
ing environment, with online education playing an important part. With
the spread of the internet, online education has become a need, necessitat-
ing the resolution of technological difficulties and solutions related to
online instruction. According to the interviews, the biggest technological
problem connected with online education is coordinating the usage of
numerous software applications. This section will look at the technological
problems of online training and highlight some of the ways instructors
have used to overcome them.

The research question and hypothesis offered are as follows: What are
the key technological obstacles connected with online training, and what
solutions have instructors used to meet these challenges? It is expected
that the use of technology in education will continue to increase and affect
the way students learn and apply information and that tackling techno-
logical challenges related to online instruction is crucial for the online
education system’s success.

As technology continues to advance and be applied in education, the
focus of schooling is shifting from simply imparting textbook knowledge
to facilitating collaborative learning among students and constructing a
diverse learning environment. When considering the future of education,
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it is important to address technical issues and solutions associated with
online instruction, particularly in response to the pandemic. According to
the interviewees, the primary technical challenge associated with online
education is coordinating the use of various software programs. As previ-
ously mentioned, instructors often require multiple devices for chalkboard
writing and multimedia presentations. Instructors also employ a range of
simultaneous presentation and student interaction strategies. Some have
experimented with writing and streaming on paper using phones set verti-
cally on their desks, while others use software that allows PDF files to be
annotated, such as Liquid. On Zoom, instructors can preprogram the
course into a PDF and deliver it to students in a screen share format, using
Liquid’s many color markers, highlighting, drawing, and other functions
to illustrate course content and essential topics during their explanations.

In coding-focused classes, instructors may utilize simultaneous editing
platforms such as Overleaf or Google Colab. These platforms allow stu-
dents to collaborate on a project document and enable multiple students
to register online concurrently, enabling instructors to observe their cod-
ing problems in real time. However, these software programs are not free
and require instructors to submit an application to the school to purchase
them. Additionally, some instructors utilize platforms such as Piazza to
foster interaction and discussion among students. Students are required to
post their questions on the platform based on the day’s events and are
encouraged to participate in postclass conversations about the course
material. These activities assist students in cultivating their self-regulation
abilities, which are crucial for performing well in coursework (Lin et al.,
2020; Lin & Dai, 2022).

Indeed, the limitless nature of knowledge and the constantly evolving
technological landscape highlight the importance of teaching students’
skills beyond mere content acquisition. The shift toward online education
has further emphasized the need for students to develop the ability to
critically evaluate and select information, as well as to apply and adapt that
knowledge to solve complex problems. With the increasing availability and
accessibility of online resources, students can become self-directed learn-
ers, taking ownership of their education and pursuing their interests and
passions. Instructors can play a vital role in facilitating this process by
guiding students toward reputable sources, encouraging collaboration
and discussion, and providing opportunities for practical application and
experimentation. Overall, online education has not only expanded access
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to knowledge but also transformed the way in which students learn and
apply that knowledge in real-world contexts.

The use of technology in education has increased access to knowledge
and revolutionized how students learn and apply that knowledge in real-
world circumstances, especially during the COVID-19 era. While the
change to online education has given various benefits, it has also posed
technological hurdles that teachers must overcome to ensure the quality of
online learning. Coordination of the usage of numerous software applica-
tions has been a main technological problem connected with online train-
ing, and instructors have devised a variety of ways to handle this issue. As
technology evolves and is employed in education, overcoming technologi-
cal issues related to online instruction will be critical in guaranteeing the
success of the online education system.

CONCLUSION

Through the preceding discussion of the online and hybrid education
challenges, coupling work with students, collaboration levels, and tech-
nology issues, the traditional “visible” school-based method of instruction
is turned into the “invisible” web-based mode of instruction. Teaching
and learning are no longer a specific time for students and teachers to
congregate in a single location but across time and space through the net-
work platform, from conventional chalkboard writing to advanced multi-
media and multiway displays. Specifically, in-person instruction is an
educational and instructional activity conducted in a confined physical
environment. Instructors and students, students and students, and stu-
dents and learning resources are in full three-dimensional touch in this
physical area, making interaction highly convenient. Instructors routinely
interact with students during instruction, especially in small class settings.
Through direct observation, eye contact, discourse questions, responses,
and the sense of atmosphere, instructors will consciously or subconsciously
modify the topic, tone, speaking speed, and even instruction. Students
also receive the impression that they are being closely cared for. The atmo-
sphere of collective learning in the classroom also enhances students’
attention, while the classroom is usually separated from outside distur-
bances. The comparison of online, hybrid, and in-person learning is shown
in Table 5.1.

During the COVID-19 pandemic, online and hybrid instruction was
initially considered a temporary replacement for in-person learning.
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Table 5.1 Comparison of three types of teaching methods

In-person Online Hybrid
Temporal Instructors and Students should present No requirement
requirement students appear at  themselves at the course

the same time time but may have

some flexibility

Spatial Instructors and No Yes
requirement students appear at

the same physical

location
Communication  Body language, oral Verbal expression, facial Body language, oral
signals expression, facial expression (limited), expression, facial

expression, eye eye contact (limited), expression, eye

contact online chat contact
Requirement for ~ Low demands in Highest demands in Could capture the
instructors capturing the capturing the students’  students’ feedback

students’ feedback  feedback during the in-person

meeting

Synchronical need Yes No Mixed
Learning High Easy distraction High for an in-person
environment meeting
Technology Low High High for online
requirement teaching and low for

the in-person meeting

However, it is not just a stop-gap solution but an essential and inevitable
development for future education. Virtual education is not meant to
replace traditional classrooms but to enhance them by adapting to techno-
logical advancements. The pandemic presents an opportunity to accelerate
the acceptance of virtual education and increase social awareness about the
core concept and future of education. The focus should be on understand-
ing the purpose of education, fostering adaptability among students to
diverse learning environments, enabling collaboration online and offline,
and presenting course material successfully and vividly. These are the chal-
lenges that traditional education must address to keep pace with the
changing needs of students and advancements in technology.
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APPENDIX: INTERVIEW QQUESTIONS
Basic Questions

1. How many courses did you teach before the pandemic, and did they
change during the pandemic?

2. Could you tell us the average classroom size before and during
the pandemic?
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. What is the most challenging issue in your teaching during

the pandemic?

. How do you make the course materials relevant in terms of com-

plexity for students with different levels of field knowledge?

. Name three of your greatest strengths in your teaching style; have

they remained the same during the online/hybrid teaching in the
past three years? How do you bridge the abstract concepts with real-
world examples, keeping the contents up to date?

Knowledge of Common Ground

. Could you briefly explain a course you taught last year? What teach-

ing methods do you employ in addition to direct instruction?

. How do you get student feedback if you’re concerned about the

content you have taught?

. How do you make accommodations for a smart student in your

online class?

. How do you monitor the performance of students during online

learning outside of exams?

. What are your thoughts on an inclusive classroom?

Coupling of Work Types

. Give us an example of how you dealt with students’ questions before

the pandemic and another example of your solution during online
teaching (in class and after class)

. What is your PPT-making strategy before the pandemic? How about

during the online teaching?

. How did you allow students to express their creativity and ideas

before the pandemic? Are you following the same strategy during
online teaching? Give us an example.

. What do you do if the whole class is “not getting it”?
. How many exams are in your course? Did you change the number

of exams due to online teaching? How do you know this is a
good amount?

. How do you connect your class and your students to the

real examples?
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. What software or approaches do you use during online teaching?
. How do you identify students’ distractions?

Collaboration Level and Evaluation

. What is your classroom management plan before the pandemic?

What has changed during the pandemic? What do you wish to
accomplish with it?

. Do you have an active TA? Could you describe the TA’s duty before

and during the pandemic?

. How do you communicate with your TA? How does your TA report

the issues he/she encountered in his/her work? How did you deal
with it? Could you give us an example? Give us an example of effec-
tive communication with your collaborator and your TA.

. How do you develop self-esteem with students?

Technology Issues

. What is the biggest challenge in technology you encountered during

your online teaching experience?

. What software or techniques do you use for tracking students’ per-

formance in the class?

. What software or techniques do you use to communicate with your

students after class?

. What if students do not have access to the recommended computer?

What is your solution?

. What are the digital and online resources for you to distribute to

your students in preparing for the class? Are you showing more vid-
eos in your online teaching? Do you prefer to use online
teaching tools?
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Random Questions at the End

1. What was the most important thing you learned from your teaching
experience during the last three years?

2. What was the most impressive thing you encountered in your teach-
ing experience during the last three years?
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