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The 2019 Novel Coronavirus pandemic substantially affects economics,
social health, and education. Colleges and universities could face potential
losses to their normal enrollment numbers. The pandemic forced instruc-
tors and students, who were comfortable with traditional face-to-face
classrooms, to experience online classes, some for the first time. Research
has shown that online classes are not as effective as in-person classes. In
this study, hybrid classes are suggested as a solution to decrease the cost
of reopening schools: providing personal protective equipment (PPE) for
faculty and staff, and the need to sanitize facilities and classrooms thor-
oughly and repeatedly each day. From hybrid classes, active learning that
might not be achieved from online classes could be experienced in regu-
lar classrooms. They can allow students to balance their course work and
their regular life responsibilities and help them to avoid isolation that can

occur in online classes.
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Introduction

Throughout the written history, there were many severe
pandemics that affected human life. Some of these pan-
demics are well-known: the Black Death during 1346 to
1353 with 75 to 200 million deaths [1], the Spanish flu
between 1918 to 1920 with 50 million deaths [2], and
the AIDS epidemic since 1981 to present with 36 mil-
lion deaths [3]. The earlier pandemics did not have the
ability to travel as they might today; there was no airline
industry in 1918-1920 and long-distance transportation
could only be conducted via cars and ships, however, the
Spanish flu killed around 25 million people in the first 25
weeks of the pandemic, and overall, 500 million people
were infected [2]. Today, the 2019 Novel Coronavirus
(COVID-19) pandemic has caused around 450K deaths
and is nowhere near extinct. With lessons of the past in
mind and the modern international community aware of
the potentially devastating effects of pandemics, there is
one vital question about our current situation: were we
ready for the COVID-19 pandemic?

As the world continues to monitor the ongoing effects
of the pandemic, is it clear that education has also
been greatly affected by the COVID-19 virus. Schools
in 185 countries are closed and most classes are being
held online [4]. Concerns have increased about the
mental health stability of students in the long run as
well as academic metrics. In a short period of time,
instructors and students had to adapt their skills to the
new pandemic environment. Although online classes
have been developed in recent years, a lack of avail-
able tools and advanced software is still problem-
atic in every country. Difficulty accessing to internet,
requiring the electronic devices, and limited software
availability are clearly enormous challenges in current
education. Media and TV classes could be a solution to
continue online teaching. However, how to engage stu-
dents with class materials, how to explore active learn-
ing, how to adapt online learning skills for real-life
environments, and how to assess students efficiently
are still the predominant challenges for the education
industry.
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Most instructors around the world now have a minimum
experience in online teaching. Instructors in every level
have now adapted their skills with new generated soft-
ware and electronic devices. A lot of ideas and meth-
ods were discussed and shared from one instructor to
another. These experiments could be considered as an
opportunity to enhance the efficiency of education.
In this study, it is suggested that hybrid classes, that is,
a combination of online and in-person classes in one
course, could be considered as an opportunity to achieve
the goals of education and prepare students for future
real-life challenges.

The rest of this study is organized in 6 sections. The
next section illustrates the lack of preparation for a pan-
demic. In the third section, pros and cons of online and
in-person classes are discussed. A personal experience
is demonstrated in section 4. Section 5 illustrates that
hybrid classes should be considered to enhance educa-
tion both during the pandemic and in the post-pandemic
educational environment, and the paper is concluded in
section 6.

Lack of preparation

The study of the COVID-19 pandemic shows that we
were not ready for any pandemic. Even developed coun-
tries were struggling and are still fighting to find possi-
ble approaches to manage economics and industries.
Millions of people are actively trying to survive, find first-
aid requirements and stay safe. The USA federal govern-
ment implemented a $3 trillion coronavirus stimulus bill
to support the USA economy [5]. From this aid, global
markets are starting to recover [6]. However, more than
one third of American workers are still unemployed [7].

There are numerous articles about global warming and
natural disasters. Conferences and seminars are orga-
nized to address the importance of paying attention to
these issues. Theories and models are developed to esti-
mate and forecast global warming affects. Variety les-
sons have been planned to educate people in different
age groups and to prepare people to stay safe during an
earthquake or a tornado. Students are taught the nec-
essary steps to take when a flood, hurricane, or volcano
occurs. Since the term Global Village was introduced by
McLuhan 1962 [8-9], there have been several pandemics,
such as AIDS (1981-present day), HIN1 Swine Flu (2009-
2010), Ebola (2014-2016), Zika virus (2015-present day),
and the COVID-19 virus. As the entire world becomes
more connected though a shared challenge, the disease
clearly spreads faster, and the effects of such a pandemic

become increasingly disastrous. With all the previous
examples available, shouldn’t we have developed les-
sons, conferences, and models to learn how to deal with
a pandemic before COVID-19?

Our communities are constantly reminded that “safety
is important”, that is, being prepared to decrease the
risk of an accident and possible prevention of a disaster
is vital. Have people been educated to follow a similar
safety plan to decrease the spread of a virus? The World
Health Organization (WHO) suggested that wearing medi-
cal masks can indeed prevent the spread of the COVID-19
virus [11]. However, according to the New York Times [10]
even police officers are rarely wearing masks to protect
themselves and others during the COVID-19 pandemic.
Was following such a safety plan not part of their train-
ing? Could safety now get attention in education to
decrease the risk of future pandemics? To prepare for a
less disastrous future, it seems it must be a considered
change.

Online and in-person classes

The available studies show that online classes are less pro-
ductive in comparison with regular face-to-face classes
[12]. During a class, students are naturally engaged with
the content and shared materials, can see other students
and their motivations, can discuss a problem and the way
of solving the problem in face-to-face group activities,
can learn educational behavior from their instructors,
and can increase their social behaviors and their aware-
ness of diversity.

Protecting tests and exams, academic integrity, and pre-
paring a fair environment for every student during a test,
are main concerns in the educational industry. Even for
in-person exams, there are a number of academic integ-
rities violations each semester. Online testing and exams,
in contrast, would not be effective for both students and
educational purposes. From one side, students can use
multiple sources to find solutions without thinking and
developing their skills. For example, the CHEGG web-
site [13] is designed to solve homework and get step-by-
step solutions 24/7 in less than 30 minutes on average.
There are plenty of apps [14] such as PHOTOMATH, that
one can use to get a step-by-step solution to solve a
mathematical problem just by taking a shot screen or a
picture of that problem. Even with 360-degree cameras
(which is impossible to provide for every student and
in every environment) there are still numerous ways
that one can get around an exam. In contrast, there are
many methods that instructors can use to decrease the
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violation of academic integrity, but at the same time,
each way could increase the stress level of students.
For example, not all students have enough bandwidth
or internet connections, and not all students can afford
electronic devices that are suitable for testing. From both
sides, the results of online tests or exams would not be
useful to explore the knowledge of students, and several
adjustments should be considered to make sure that a
fair environment is provided for all students.

On the other hand, colleges and universities are facing
many significant risks in their struggle to remain open.
Many universities financially depend on the number
of students’ registrations and tuition fees. Reopening
schools, virus testing students, staff and faculty, and con-
ducting complete classroom sanitation several times a
day, increase costs substantially. Research estimates that
a weekly virus testing for faculty, staff, and students just
for the University of California would be USS1 billion a
year [15].

As a result, from one side, online classes can be inef-
fective to prepare students to deal with future life chal-
lenges, and from another side, in-person classes can
increase the risk to students’ health and the costs of
education. It is not unreasonable to anticipate that the
educational skills achieved during this time would not
effectively be as high as those of the pre-pandemic era.
There is a need to schedule several plans to restore the
loss quality of education for the post-pandemic time.
With this aim, some universities (for example, Michigan
State University) are going to offer hybrid-classes, that
is, a part of class is held online and a part in-person. For
example, one third of classes can be in person during a
week. From hybrid classes, both the educational cost and
the quality loss of education are decreased.

Personal experience

The COVID-19 pandemic occurred at the middle of the
Spring 2020 semester. In the first half, classes were
held in-person and the other half online. Before the
pandemic, for my Probability class, | taught lessons on
an iPad during class, instead of using the white board. |
could record all the notes that | was writing during class
and then share them on Canvas [16] for students’ review.
| found this method effective, as (a) | had a record of all
my notes and the shared materials during class, (b) stu-
dents could review their own notes and check with the
shared notes to see if they missed any part, (c) students
could ask questions after class on a specific part of the
notes, (d) students who were absent could still access

the class notes, and (e) | could review the notes, copy
and paste a table and a graph, use several colors, undo
a part, and correct any unclear section during and even
after the class. As a result, my way of teaching was almost
the same before and during the pandemic and it was
also convenient for students to follow my lessons and
adapt to course materials. The only differences were the
change in environment and online classes versus in-per-
son classes. | gave two exams to students in each half
of the semester. My pre-pandemic exams were closed-
notes and closed-books with no electronic devices, no
calculators except a very basic calculator, and included 5
written response questions within 50 minutes. The exams
during the pandemic were online, open notes and books,
and students could use internet, any type of calculator
and software, but there was a limited time, a large num-
ber of questions, they could only see one question at a
time, and some questions required writing the final solu-
tions only and some required uploading a step-by-step
handwritten written solution response. Students were
randomly grouped to have different types of questions
or the same questions, but the questions were sorted in
different order for each student. Students were required
to solve as many questions as possible in 50 minutes. The
best achieved score was considered as 100% and the rest
of the scores were relatively calculated. Students had to
connect to a Zoom meeting to get a code to start their
exams. Breakout rooms were utilized to assign each indi-
vidual into one particular room. This allowed students to
ask their possible questions during the exam without dis-
tracting others. No camera was required. To decrease the
stress level of exams in both situations, sets of questions
and homework were also provided before the exams
for students. Some of the questions were solved during
class and some were left for students to practice. A sim-
ilar style to select questions was considered for exams
before and during the pandemic. Questions which were
solved during lessons were also considered for exams
and, for some questions, the numbers were not changed,
that is, exactly the same questions that had been shared
previously were used in exams. Students who had the
highest score before the pandemic still had the highest
scores during the pandemic and it was the same for stu-
dents with the lowest scores. However, | found that the
students’ problem solving skills were worse. It is worth
mentioning that a relative score was assigned for the
exam during the pandemic, whereas the pre-pandemic
exam was scored from a constant number. The import-
ant issue is that most students could solve 3.5 questions
correctly on average pre-pandemic but could only solve
two questions correctly on average during the pandemic
online class period. A very few students could attempt
and solve the questions that had already been shared and
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provided for student practice. My experience supports
the outcomes in recent studies [12] that online classes
are not as effective as in-person classes.

Hybrid classes

Hybrid classes can be a reasonable solution in this pan-
demic. The hybrid design provides the best learning
opportunities to experience both in-person learning and
online digital learning. Teaching for some courses such as
engineering, chemistry, biology can be held online while
practicing and lab activities can be conducted in labs or
classrooms. Other courses such as mathematics and sta-
tistics can be taught in classrooms and the activities and
applications can be performed online. The online part
of hybrid classes helps students to practice their basic
time management skills, improve their keyboarding skill,
become familiar with related software and technolo-
gies, and decrease transportation costs. Of course, a fast
bandwidth Internet connection is required to achieve
expectations. The in-person section of hybrid classes
helps students to work on their communication skills,
experience real-world situations, and build their network
and friendships. Overall, from hybrid classes, students
can balance between their coursework and their regu-
lar life responsibilities, avoid the potential isolation that
occurs in exclusively online classes, and experience face-
to-face interaction as part of their community [17]. From
hybrid courses, the number of classes during a day can
be decreased such that one third are in-person and the
rest are online. For each course, one, two or three classes
are normally scheduled within a week. For a course that
required one class a week, the in-person classes can
be scheduled every other week. For a course with two
classes a week, one class can be conducted online and
the other in-person. For a course with three classes a
week, either classes can be merged into two classes as
discussed, or one class can be arranged in-person and the
other two held online.

Conclusion

COVID-19 is not the first pandemic in history, and it is hard
to believe that it will be the last. It is vital that we prepare
for unexpected situations and educate new generations
to be ready for future life challenges. Hybrid classes could
be a solution during pandemics to sustain the learning
process and support social interactions. For mathematics
and statistic courses, teaching could be held in-person
and practicing skills, completing homework, and per-
forming pair and group activities could be accomplished

online. Engineering courses could be taught online, and
the lab activities could be planned in-person.

The needs of developing user-friendly software, extend-
ing the bandwidth and speed of internet globally, provid-
ing electronic devices for both instructors and students,
and designing suitable rooms for online and hybrid
courses are now essential tasks for current and future
educational development.
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