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Abstract
Background  To investigate the use of flipped classroom pedagogy based on “Internet plus” in teaching viral hepatitis 
in the lemology course during the COVID-19 epidemic.

Methods  This study included students from the clinical medicine general practitioner class at Nanjing Medical 
University’s Kangda College, with the observation group consisting of 67 students from the 2020–2021 school 
year and the control group consisting of 70 students from the 2019–2020 school year. The observation group used 
“Internet plus” flipped classroom pedagogy, while the control group used conventional offline instruction. The theory 
course and case analysis ability scores from the two groups were compared and analyzed, and questionnaire surveys 
were administered to the observation group.

Result  After the flipped classroom, the observation group had significantly higher theoretical test scores 
(38.62 ± 4.52) and case analysis ability scores (21.08 ± 3.58) than the control group (37.37 ± 2.43) (t = 2.024, P = 0.045) 
and (19.16 ± 1.15) (t = 4.254, P < 0.001), respectively. The questionnaire survey in the observation group revealed that 
the “Internet plus” flipped classroom pedagogy approach can help enhance students’ enthusiasm to learn, clinical 
thinking ability, practical application ability, and learning efficiency, with satisfaction rates of 81.7%, 85.0%, 83.3%, and 
78.8%, respectively; 89.4% of students expressed hope that whenever physical classes resumed, the offline courses 
could be combined with this pedagogy approach.

Conclusion  The use of the “Internet plus” flipped classroom pedagogy technique for teaching viral hepatitis in a 
lemology course boosted students’ theory learning ability as well as their case analysis ability. The majority of students 
were pleased with this type of instruction and hoped that whenever physical classes resumed, the offline courses may 
be integrated with the “Internet plus” flipped classroom pedagogical approach.
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Background
Lemology is a broad field that includes prevention, treat-
ment, and health care. It is extremely useful in safe-
guarding people’s health and enhancing quality of life, 
especially when dealing with epidemics that threaten 
public health [1–3]. Most disorders associated with 
lemology, such as hemorrhagic fever with renal syn-
drome, epidemic cerebrospinal meningitis, and epidemic 
encephalitis B, have considerably lower incidences than 
those associated with internal medicine, surgery, gyne-
cology, and pediatrics, making them readily misdiag-
nosed [4, 5]. People have increasingly recognized the 
importance of generating interest in medical students, 
delivering humanistic care-based instruction, and ensur-
ing students can acquire basic theoretical information in 
this field, particularly in the aftermath of the COVID-19 
pandemic [6, 7]. Educational informatization is steadily 
being used to change higher education and improve 
educational quality [8–10]. Many universities have 
gradually introduced a variety of online courses through 
massive open online course (MOOC) and live video 
platforms [11, 12]. We integrated the case-based teach-
ing method (CBL) with the staged goal teaching method 
from July 2018 to July 2019 and produced good results 
when compared to routine teaching approaches. During 
the epidemic, we implemented flipped classroom in the 
undergraduate teaching of lemology utilizing the school’s 
online course platform, incorporating case studies and 
heuristic questions to pique students’ interest. The learn-
ing impacts were assessed, i.e., what was the teaching 
effect of the flipped classroom in lemology via the inter-
net, and whether it has merit. We did an analysis based 
on the data and report the results as follows:

Participants and methods
Study participants
Participants in the study were clinical medicine general 
practitioner students from Nanjing Medical University’s 
Kangda College from the 2019–2021 cohort. The hos-
pital’s ethics committee approved the study (Approval 
number: LW-20230323001-01), and the students were 
divided into observation and control groups using the 
random number table method. Inclusion criteria were 

as follows: (1) willing volunteers who were aware of the 
study’s topic in advance; and (2) students who com-
pleted the viral hepatitis lesson in the lemology course 
on time. The study included 136 students (73 males and 
63 females aged 20 to 23 years), divided into 66 cases in 
the observation group and 70 cases in the control group. 
There were no significant differences between the two 
groups in enrolment theoretical scores and grade-point 
average scores. The gender and age distributions are dis-
played in Table 1.

Teaching methods
The class was 3  h long and covered the viral hepati-
tis chapter of the 9th edition of lemology published by 
HUMAN HEALTH. The observation and control groups 
were taught by the same teachers to ensure that the study 
was not influenced by teacher quality. The students in 
both groups had the same major. The control group 
received routine offline instruction: one week before the 
class began, students were alerted to prepare for the class 
on their own. Theoretical lectures were delivered in the 
sequence of genesis, epidemiology, clinical symptoms, 
diagnosis, and therapy during the 3-hour class, and criti-
cal thinking questions were asked after class. The obser-
vation group used the “Internet plus” flipped classroom 
pedagogy technique, which was divided into three stages:

“Pre-class preparation” was the first stage. One week 
before the start of class, students were given preview 
courseware and exercises, as well as critical thinking 
questions:

(1) Short videos of 5 ~ 8 min were recorded as preview 
courseware for the required content, such as pathogen 
categorization, clinical symptoms and classification of 
viral hepatitis, and diagnostic criteria, according to the 
curriculum. Each short video presented a vital informa-
tion point while simultaneously highlighting the key 
points and challenges. Considering the learning cir-
cumstances due to distance education, the content cov-
ered all stages of disease occurrence and progression as 
far as possible. (2) The preview tasks were case-based, 
with topics including acute hepatitis after HBV infec-
tion, hepatitis B carrier status, chronic viral hepatitis B, 
post-hepatitis B cirrhosis, and hepatitis B-related liver 
cancer. Furthermore, the following disease phases and 
kinds were covered: mild, moderate, and severe chronic 
hepatitis, as well as active, quiescent, compensated, and 
decompensated liver cirrhosis. (3) Critical thinking ques-
tions were added, as well as photographs of positive signs 
of common liver diseases, blood routine tests, liver func-
tion tests, and the etiology of hepatitis A, B, C, D, and E 
viruses, to assist students in identifying the disease, mas-
tering positive symptoms, and correctly interpreting aux-
iliary test reports.

Table 1  Comparison of general features between two groups of 
students
Groups Num-

ber of 
cases

Gender (case) Age (year)
Male Female

Observation Group 66 37 29 21.50 ± 0.75

Control Group 70 36 34 21.68 ± 0.53

Statistics 0.293a -1.681b

P 0.588 0.095
Note: achi-square test, bt-test
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Eyebrow tattooing,” “tattooing,” and “tooth extraction” 
are common procedures. Micro-videos of the related 
operations were created to allow students to consider 
which diseases will spread based on the content of the 
viral hepatitis chapter, what would happen if these opera-
tions were not standardized and the instruments were 
not sterilized to the standard, and how to disinfect to 
avoid hepatitis virus infection. The internet-based flipped 
classroom allowed students to discuss their own ideas 
and deepen their visual sense of the transmission route.

The second stage was “flipped classroom implemen-
tation and knowledge comprehension.“ This stage was 
divided into three class hours according to the syllabus. 
This level began with standard cases and case discus-
sions. Beginning with the three elements of infectious 
disease—the source of infection, the transmission route, 
and the susceptible population—the knowledge points 
of etiology, clinical manifestation, and diagnosis basis 
were gradually analyzed, leading to treatment principles 
and the formulation of specific treatment plans. In the 
instance of hepatic encephalopathy, for example: (1) In 
the event of an induction infection, anti-infection treat-
ment should be administered on a timely, adequate, and 
complete basis. In the early stages of an infection, based 
on the patient’s immune status and clinical manifesta-
tions, it is necessary to analyze the possible infectious 
routes (respiratory tract, digestive tract, biliary tract, 
reproductive tract, and urinary tract) and pathogenic 
bacteria in order to empirically use relevant drugs. (2) 
In the event of ammonia intoxication, the following pro-
cedures should be followed: (a) low protein diet (protein 
intake < 0.5/kg.d); (b) intestinal bacteria inhibition (oral 
norfloxacin); (c) acidification and stool blockage (oral 
lactulose); and (d) blood ammonia neutralization (ace-
tyl glutamine, ornithine aspartate, sodium glutamate). 
The treatment plan should be adjusted further based on 
the individual clinical conditions of each patient at the 
time. The students were divided into four groups and 
instructed by the lecturers to think about the questions, 
discuss them, and then choose 1–2 representatives to 
answer the questions, who were then supplemented by 
the other students. Classroom summary and Q&A: the 
lecturers summarized the conversations with the stu-
dents, examined the correct answer rate of the classroom 
exercises, identified weak areas, and strengthened them 
with additional attention.

“Consolidation and extension” was the third stage. 
The lecturers set multiple choice test questions based on 
the students’ intelligence to consolidate the knowledge 
points, and then handed over the results to clinical pro-
fessors who confirmed the data.

Observation indicators
(1) Classroom evaluation  To encourage students to 
actively connect with the classroom, we implemented 
pre-class scanning and signing-in, barrage engagement, 
PPT (Microsoft Office Power Point) synchronization, ran-
dom roll call, and sending and receiving test questions in 
class to improve the efficiency of online lectures.

(2) Comprehensive ability judgment  Questions were 
given to assess theoretical knowledge and case analysis 
ability. In the theoretical examination, 60 points were 
awarded for fundamental and specialized knowledge, 
while 40 points were assigned to case analysis questions. 
Higher scores may indicate higher information retention 
or mastery.

(3) Questionnaire survey  After the training sessions, 
the questionnaires were disseminated and collected, and 
reliability and validity analyses were performed to opti-
mize the questionnaires (Cronbach’s α: reliability coef-
ficient was 0.929, and the validity coefficient was 0.796). 
Students were asked whether they felt more motivated 
to learn, if they had better clinical reasoning and practi-
cal application skills, if they felt they were learning more 
efficiently, and if they hoped that offline courses might 
be merged with this type of teaching whenever physical 
classes began. There were three answer options for each 
question: very satisfied, satisfied, and dissatisfied. The 
calculation formula for the total satisfaction rate is: Total 
satisfaction rate = “Very satisfied” cases + “satisfied” cases 
/ total number of cases. A total of 66 valid questionnaires 
were collected, with an effective rate of 100%.

Statistical methods
Statistical analysis was performed using SPSS20.0; con-
tinuous variables are represented as mean ± standard 
deviation; the independent sample t test was used to 
compare the two groups; and categorized variables are 
expressed as cases (percent); the chi-squared test was 
used to compare the two groups. P < 0.05 was considered 
statistically significant.

Result
Classroom evaluation
With the exception of the students who were unable to 
complete the course owing to network outage, 66 stu-
dents in the observation group completed the scanning 
and sign-in on time. The course had more active real-
time comment-based interaction. The instructor asked 
a total of 9 questions, and 594 replies were collected on 
the spot, with 590 accurate responses; the rate of correct 
classroom answers was 99.3%.
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Comparison of the comprehensive abilities of the 
two groups
The assessments of theoretical knowledge and case anal-
ysis ability of the two groups are displayed in Table  2. 
The observation group had a significantly higher theo-
retical test score (38.62 ± 4.52) and case analysis ability 
score (21.08 ± 3.58) than the control group (37.37 ± 2.43) 
(t = 2.024, P = 0.045) and (19.16 ± 1.15) (t = 4.254, 
P < 0.001), respectively.

Questionnaire results of observation group
Students in the observation group were handed the 
questionnaire after class, and the findings are reported 
in Table  3. The majority of students believed that the 
“Internet plus” flipped classroom pedagogy approach was 
beneficial in terms of increasing enthusiasm for learning, 
clinical thinking ability, practical application ability, and 
learning efficiency, and they hoped that after physical 
classes resumed, this pedagogy approach could be com-
bined with offline courses. Table  3 shows the question-
naire for the “Internet plus” flipped classroom pedagogy 
mode that was given to the observation group.

Discussion
During the COVID-19 epidemic, we investigated the 
efficacy of flipped classroom pedagogy based on an 
internet platform in teaching viral hepatitis in the lemol-
ogy course. The findings revealed that, when compared 
to traditional offline teaching, this pedagogy approach 
can improve students’ theoretical achievement and case 
analysis ability, and that the implementation of an “Inter-
net plus” flipped classroom can assist students in analyz-
ing problems, applying them in practice, and increasing 
enthusiasm for learning and learning efficiency. The over-
all satisfaction rate was better than 75%, and the peda-
gogy approach was well received by the majority of the 
students. There are currently few questionnaires that 
can properly investigate the impact of medical students’ 
learning in a blended learning setting. It is encourag-
ing to see the recent publication of a questionnaire that 
can clearly and effectively reflect the learning effect in a 
blended learning setting (Blended Learning Question-
naire, BLQ) [13]. The observation group benefited sig-
nificantly from this method in the following ways: online 
audio-visual resources improved learning efficiency, 
group activities increased understanding of knowledge 
points, and students improved their self-learning and 
focused learning ability through regular integration of 
online resources outside of school. These findings are 
consistent with the findings of our earlier questionnaire.

The flipped classroom balances what is taught inside 
and outside of the classroom: students learn indepen-
dently in advance, and the classroom is no longer a place 
for information transfer, but rather for teacher-student 
interaction. The essence is to learn first and then teach. 
Lecturers can be not just knowledge imparters, but also 
knowledge guides and edifiers. By using students as the 
primary body and questions as the guidance, students’ 
knowledge systems become more complete and inte-
grated [14]. Some studies have combined the devel-
opment of the flipped classroom with CBL, WeChat, 
micro-class, and other ways to improve teaching [15–
17]. It demonstrates that the flipped classroom teaching 
paradigm has been acknowledged. However, in the past, 
flipped classrooms were rarely used in the teaching of 
infectious diseases. Our teaching content begins by ignit-
ing students’ hunger for knowledge and progresses to 
mastery and application of knowledge, demonstrating the 
benefits of flipped classroom in the teaching of infectious 
diseases.

However, we found a large gap between the lowest 
and highest scores in the theory course and case analy-
sis abilities in the observation group: the scores in the 
theory course of the observation group and the control 
group were (38.62 ± 4.52) and (37.37 ± 2.43), and scores in 
case analysis ability were (21.08 ± 3.58) and (19.16 ± 1.15), 
respectively, suggesting that “Internet plus” flipped 

Table 2  Comparison of comprehensive ability between two 
groups of students
Groups Number of 

cases
Theory test 
(points)

Case analy-
sis ability 
test (points)

Observation Group 66 38.62 ± 4.52 21.08 ± 3.58

Control Group 70 37.37 ± 2.43 19.16 ± 1.15

t 2.024 4.254

P 0.045 < 0.001

Table 3  Questionnaire results of “Internet plus” flipped 
classroom teaching methods in the observation group
Item Grading (case) Total 

Satis-
faction 
Rate (%)

Very 
satisfied

Satisfied Dissatisfied

1. 1. Enhancement 
of learning initiative

42 13 11 81.7

2. 2. Improvement 
of clinical thinking 
ability

32 19 9 85.0

3. 3. Practical ap-
plication ability

40 26 10 83.3

4. 4. Improve-
ment in learning 
efficiency

34 20 14 78.8

5. 5. After physical 
classes resume, 
it is hoped that 
offline courses will 
be combined with 
this pedagogy 
approach

41 18 7 89.4
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classroom pedagogy may cause two-level differentiation 
of the test scores. Pre-class preparation and classroom 
implementation of the “Internet plus” flipped class-
room place great demands on the quality of the teach-
ers, as well as require a significant amount of time and 
energy. Teachers need to constantly adjust the teaching 
plan according to the learning circumstances, explore the 
advantages of internet-based teaching, minimize the gap 
between students with high and low scores, and maxi-
mize the benefits for students.

Furthermore, most courses at medical colleges and uni-
versities are currently taught by clinicians, but access to 
medical resources is limited and highly limited, particu-
larly in the context of the current epidemic. The follow-
ing significant issues confront such a pedagogy approach: 
There needs to be (1) a system of incentives, rewards, and 
punishments for the teaching staff; (2) a system to control 
the quality of internet-based teaching; and (3) a system 
of homogenous management to ensure a consistent level 
of instruction for all students. Our study does have a few 
limitations. Students were randomly assigned to either 
the flipped class group or the control group; however, as 
students in both groups were aware of their assignment, 
the survey’s questions were subject to judgment bias.

In conclusion, the flipped classroom pedagogy 
approach based on the internet platform was a useful 
attempt during this epidemic, and showed positive out-
comes for increasing students’ theoretical understand-
ing of the viral hepatitis chapter, their ability for analysis 
of cases, their interest in learning, and their capacity for 
clinical reasoning. At the same time, flipped classroom 
implementation increases teachers’ workload. However, 
given the relatively fixed teaching path followed by teach-
ers, the pre-class preview videos created during the initial 
class, the classic case sharing in class, and the classroom 
interaction plan can be improved and reused in the sub-
sequent real-time flipped classroom, reducing teachers’ 
workload. With the gradual enhancement of teachers’ 
incentive, reward, and punishment mechanisms, the 
viability of investing in educational resources is some-
thing to look forward to. Meanwhile, we will continue 
to enhance and optimize the teaching plan based on stu-
dent feedback, and integrate this teaching technique with 
the offline course, as well as increase the teaching qual-
ity in the lemology course by constant investigation and 
refinement.
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