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1 | INTRODUCTION

Abstract

Aim: Evaluate the fully online flipped classroom's effects during the pandemic.
Design: A comparative descriptive study with historical control design.

Methods: In an internal medicine nursing course, the fully online flipped classroom
instruction was used with 53 undergraduates in 2020. Their final examinations were
compared with the 50 students taught with traditional offline methods in 2019.
Online interactions and students' experiences were described. Pass rates in both
classes were over 90% (X2=O.276, p=0.60), but the median score in 2019 was higher
than in 2020 (Z=-2.491, p=0.01). There were 996 online interactions and 734 valid
interactions in total. All 49 students believed the online flipped classroom schedule
was reasonable and all but three said it was helpful. However, 19 students (39%) felt
traditional teaching is more effective.

Conclusions: The fully online flipped classroom method was fairly effective during
the pandemic. This model also did increase class participation and sufficient faculty-
student interactions in remote education. However, fewer students earned outstand-
ing scores, with possible reasons including the online flipped classroom, lack of clinical
practice, stress from COVID-19 and the shortened exam time. Overall, the method
is worth recommending under public health emergencies like COVID-19, and future

research exploring potential concerns about scores is necessary.
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students' emotions and well-being (Rasmussen et al., 2022). Some

The highly infectious coronavirus disease-2019 (COVID-19) has be-
come a public health event affecting the world. For nursing students,
the pandemic has not only affected students' normal in-class learn-
ing and clinical placements but also has had a significant impact on

studies indicated that nursing students experienced uncertainty and
anxiety during the pandemic (Hamaideh et al., 2022; Roldan-Merino
etal., 2022).

The government adopted a series of coping strategies to prevent
its spread, such as limiting public gatherings and delaying school
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opening (Zhou et al., 2016). The COVID-19 outbreak coincided with
the winter holiday for most students in China. The holiday was sup-
posed to end in the middle of February for most schools. Still, due
to the need for pandemic prevention and control, the school open-
ing time was suspended indefinitely. China's Ministry of Education
emphasized that all the schools should not be opened until the pan-
demic was largely under control. Universities were encouraged to

implement online teaching, encouraging teaching innovation.

2 | BACKGROUND

2.1 | Considerations in online teaching

Different online teaching formats were tried, for example massive
online open courses (MOOCs), online teaching using social media
like the WeChat app, internet live teaching relying on various meet-
ing software Zoom and so on (Jia et al., 2019; Wang et al., 2017).
However, some issues that may affect the effectiveness of online
teaching have to be considered. Firstly, the accessibility of online
teachingresources wasimportant (Zhouetal.,2020). Could all the en-
rolled students access the online teaching? It required a certain level
of network access and hardware (Naresh & Reddy, 2015). Secondly,
what constitutes a feasible online teaching plan? The online teaching
plan should be step-by-step so students can cope with the learning
intensity (Gallagher-Lepak et al., 2009). Thirdly, quality control of the
teaching plan and its implementation was another critical considera-
tion. That required an effective teaching management mechanism to
ensure the transmission of the information at an appropriate pace
(Porter et al., 2020). Process control during online teaching espe-
cially tracking the students' online learning behaviours was essential
to ensure the smooth implementation and timely adjustment of the
teaching plan (Keengwe & Kidd, 2010). Lastly, teacher-student com-
munication was also an important consideration (Uijl et al., 2017).
Compared with classroom teaching, online teaching lacks face-to-
face discussion, which may be a gap that affects students' participa-

tion and the effectiveness of online teaching.

2.2 | Flipped classroom in teaching

The flipped classroom is the teaching process in which the teacher
gives the students pre-prepared documents, tests and video ma-
terials according to the course content and teaching aims, and the
students learn autonomously before class. Then the students need
to cooperate and discuss with other students and the teacher to-
gether to solve any problems and clear up doubts, which could help
the students internalize the knowledge (Bergmann & Sams, 2012).
The flipped classroom has changed the traditional mode of teacher
teaching and students passively receiving knowledge (Schmidt &
Ralph, 2016). The core feature of the flipped classroom is that the
students need to learn the material before class and then have
student-led and teacher-assisted interactive learning activities in
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class. In general, the flipped classroom is thus a strongly student-
oriented teaching technique (Persky & McLaughlin, 2017), which can
enrich the learning experience and stimulate valuable interactions
among teachers and students. And the key components of flipped
classroom teaching are teaching resources for the students' autono-
mous learning (Shi-Chun et al., 2014), tests for finding problems and
a teaching plan setting out what parts of the course content are to
be ‘flipped’ and which are not (Schmidt & Ralph, 2016).

2.3 | Online flipped classroom attempts

The typical flipped classroom has been offline, but several scholars
have been trying to establish a fully online flipped classrooms (OFC)
model. The fully OFC model allows students to complete online pre-
class activities asynchronously and meet online synchronously for
active learning using Web-based videoconferencing media or com-
munication tools rather than in a physical classroom (Jia et al., 2023).
The entire process of full OFC learning is online, whether pre-class
preparation or classroom activities. The OFC model has the fol-
lowing advantages during the pandemic. Firstly, an OFC model
can overcome learning obstacles related to the physical environ-
ment better than a typical flipped classroom. Secondly, the model
is expected to reduce the sense of remoteness in online teaching
and facilitate online interactions between teachers and students.
Students learning satisfaction and performance were higher with
higher professor-student interactions in the online flipped class-
room (Cho & Kim, 2021). Moreover, these interactions can not only
avoid students' concentration loss and immersion difficulties when
listening to online lectures for a long time but also alleviate the situ-
ation of ineffective communication and Q&A in online courses (Kang
& Zhang, 2020; Tang et al., 2020). Thirdly, the OFC model can pro-
mote students to higher learning levels, such as application, analysis
and synthesis of knowledge, as defined by Bloom's Taxonomy, which
is also a timely and effective assessment of the students' mastery of
the basics (Beason-Abmayr et al., 2021).

The study indicated that medical students in the OFC group
showed better effects of COVID-19 knowledge learning, compared
with online lecturing (Qian et al., 2021). The qualitative research
also reported that the implementation of a fully online flipped
classroom in pharmacy practice education was well received by
medical students (Annamalai et al.,, 2021). In nursing teaching,
there was a study with a pre-test-post-test design applying the
OFC method to cultivate students' self-directed learning readiness
and metacognitive awareness. The results showed a significant
improvement compared with before the intervention (Khodaei
et al.,, 2022). In the study of teaching immunization courses for
nursing students, it was mainly found that participation in an OFC
method had a positive effect on academic achievement compared
to online lectures (Holm & Beckman, 2022). However, Phillips and
O'Flaherty (2019) reported similar course grades for both meth-
ods when using the OFC method versus online-offline-blended
teaching for nursing students in Australia, and half of the students
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expressed dissatisfaction with the online flipped delivery. At pres-
ent, although a few research using the online flipped classroom
approach have been reported, further research is needed to as-
sess the effects of this model on learning outcomes and applica-
tion experience in nursing courses.

Considering the advantages of the OFC model and teaching con-
ditions during the pandemic, this study was designed to establish
and implement this teaching method in the internal medicine nurs-
ing (IMN) course during the COVID-19 outbreak. The IMN course is
one of the core nursing courses taught for nursing undergraduates,
which involves learning about multiple systemic diseases. To help
students understand the course content and complete the pre-class
preparation, MOOC of IMN was the primary means of content deliv-
ery. It ensures the availability of systematic learning in IMN courses
where students have immediate and convenient access to any topic
(Jia et al., 2019). Meanwhile, WeChat, as the most popular social
media, is suitable for carrying out classroom activities in the OFC
model.

Traditionally, the teaching methods for the course have included
lectures, clinical probation and case discussions. With the unex-
pected delay in the university's opening, an online flipped classroom
program was designed instead. The OFC program was carried out
based on MOOC, WeChat applet and WeChat groups for the topics
that would normally have been delivered in lectures. This study aims
to establish the full OFC model of internal medicine nursing courses,
evaluate the effects of the OFC method in IMN courses during the
pandemic, explore whether the OFC model can serve as a substitute
for nursing education during the pandemic and lastly, provide sug-
gestions for the future implementation of online flipped classroom
teaching.

3 | METHODS

3.1 | Design and participants

This study was a comparative descriptive study with the histori-
cal control design evaluating the online flipped classroom (OFC)
teaching effectiveness. It had a convenience sample and included
two groups. The OFC group comprised full-time third-year nursing
undergraduates participating in the fully online flipped classroom
course in the spring of 2020. The traditional teaching group con-
sisted of the previous year's undergraduates who received tradi-
tional teaching in the spring semester of 2019. Students have not
received an OFC teaching method in previous learning. The students
who did not take the final examination for any reason (such as apply-
ing for a suspended exam, suspension of school, etc.) were excluded
from the study.

The sample size was estimated using the G*Power version
3.1 software (Copyright © 2020 HHU.). When the effect size
was entered as 0.3 in the X? tests, with the power (1-p) of 80%,
a significance level (a) of 0.05, and a degree of freedom (Df) of
1, the minimum sample size calculated by the G*Power was 88.

Considering 10% dropouts, a sample size of approximately 98 was

determined.

3.2 | The internal medicine nursing course

The course tested was Internal Medicine Nursing Il (IMN 1l). Due
to a large amount of content, to reduce the learning burden on
the students, Internal Medicine Nursing (IMN) is divided into two
courses, IMN | and IMN II, which are conducted in the autumn se-
mester and the following spring semester respectively. The teach-
ing in both courses includes lectures on theoretical knowledge,
clinical probation and clinical case discussions. Generally, IMN |
lasts for the whole autumn semester and covers the respiratory,
cardiovascular, digestive, urinary, and blood systems, all given in
lectures. The clinical work and discussions focus mainly on the first
three systems, and the examination at the end of IMN | also covers
only those three. IMN Il lasts only half of the following spring se-
mester. The theoretical content of IMN Il deals with the endocrine
system and rheumatic diseases, and the clinical work and discus-
sion in IMN Il emphasize the urinary system and the blood sys-
tem from the previous semester, plus the endocrine system and
rheumatic diseases. The students' performance in both IMN | and
IMN Il is composed of the final examination score (50%) and regular
performance, including case documentation and tests (50%). In this
study, the OFC method taught IMN Il in the first half of the spring
semester of 2020.

3.3 | Teaching process

In 2019, for the traditional group, IMN Il was arranged in the first
half of the spring semester and lasted 9 weeks for students in Grade
2016. There were two weekly lessons, each lasting for 2-3 learning
hours (each learning hour is 45min). Theoretical knowledge about
the endocrine system and rheumatic diseases was delivered in lec-
tures during the first 3weeks. Clinical work and discussions about
the urinary, blood, endocrine and rheumatic systems were arranged
during the following 6 weeks (Table 1). Students' performances in
the IMN Il were composed of the final examination (50%) and regu-
lar performances (50%). The final examination was closed-book and
lasted 2h. Case documentation after clinical probation and unit test
results contributed to half of the final score.

In 2020, for the OFC group, the OFC technique was delivered
for the nursing undergraduates in Grade 2017. In the first 4 weeks,
knowledge about the endocrine system and rheumatic diseases
was provided through self-instruction in a MOOC platform (https://
www.icoursel63.org), supplemented by online interactions in
WeChat conferences, and quizzes and tests administered using
MOOC Classroom software (Lu et al., 2020). Afterwards, because
the examination would cover those topics, the urinary and blood
systems from the previous term, weekly WeChat conferences were
provided online for the next 6 weeks to help the students review
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TABLE 1 The plan of traditional offline

teaching. ML

Contents

Week 1- e Hyperthyroidism
Week 3 e Cushing syndrome

e Addison's disease

e Systemic lupus
erythematosus

e Diabetes mellitus

e Rheumatoid
arthritis

Week 4- .
Week 9

Clinical probation

on disease in

urinary, blood and

metabolic systems

e Clinical probation
on disease nursing
in urinary, blood
and metabolic
systems

o History taking

e Clinical case

discussion

TABLE 2 The teaching plan of the

online flipped classroom. Week

Contents

Week 1- e Hyperthyroidism
Week 4 e Cushing syndrome
e Addison's disease
e Systemic lupus
erythematosus
e Diabetes mellitus
e Rheumatoid arthritis

Week 5- .
Week
10

Review the
knowledge about
the endocrine and
metabolic system,
rheumatic diseases,
blood and urinary
systems

those previous topics. The clinical probation and case discussions
had to be cancelled because of the COVID-19 outbreak.

The following strategies were adopted for the online flipped
classroom of IMN II:
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Day and time

Each Wednesday e
14:30-16:00

Each Thursday
14:30-16:00

Each Wednesday e
14:30-16:45

Each Thursday .
14:30-16:45

Day and time

Each Monday 10:00

Each Wednesday
10:00

Each Thursday
10:00-11:00

Each Monday 10:00

Each Thursday
9:00-11:00

Actions

Lecture on theoretical
knowledge to students in the
classroom

Conduct clinical probation
on kidney disease in the
urinary system, diseases in
blood and metabolic systems
respectively

Conduct clinical probation
on kidney disease nursing in
the urinary system, diseases
nursing in blood and metabolic
systems respectively
History taking for clinical
patients belonging to the
above diseases in groups of
3-5 students

Organize discussions on
clinical cases selected by
students

Actions

e Issuing the MOOC
learning resources each
Monday

e [ssuing the week's quiz
each Wednesday

e |nteracting on the
WeChat group in class
each Thursday

e Issuing the unit test at
the end of the WeChat
conferences

e Issuing the Blackboard
platform learning
resources each Monday

e Interacting on the
WeChat group in class
each Thursday

and two lecturers of medicine in 2017, were issued according to
the teaching plan through the MOOC platform (MOOC platform
URL). Moreover, the online learning resources in MOOC of IMN Il
were similar to the 2019 traditional course.

e A curriculum management structure was established. The corre-

e The teaching plan for the OFC method (Table 2) referred to the
previous offline course. New knowledge was delivered in the first
4 weeks. Planned reviews were arranged in the last 6 weeks.

o All the online learning resources in MOOC, including videos and
documents developed by three associate professors of nursing

sponding author, the course leader for IMN Il with flipped class-
room experience, was in complete charge of the online flipped
classroom. Two other teachers assisted the corresponding au-
thor after receiving the OFC training through the online confer-
ence. One student acted as a class liaison who was responsible
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for contacting and organizing all the students using WeChat.
Two other students who were originally the class learning mon-
itors assisted the teachers with tracking the students' learning
behaviours.

e Tracking students' online learning behaviours. The two class
learning monitors need to log in to the MOOC course manage-
ment system every week to check the number and duration of
videos watched by students, and the number and situation of the
week's quizzes completed by students. The students who did not
meet this week's learning on time were identified and were con-
tacted individually by the learning monitors to remind them and
help them resolve difficulties.

e WeChat is the phone app most commonly used among Chinese
students, so a WeChat group was established that covered all the
students and teachers. Weekly WeChat conferences were con-
ducted to maintain communication between the teachers and
students about classroom activities.

o All students were required to download and log on to the WeChat
applet MOOC Classroom which was used to issue quizzes and

unit tests to specific groups.

The course leader regularly posted group announcements
in the WeChat group to guide the students' online self-learning
based on the teaching plan. The videos and files about the endo-
crine system and rheumatic diseases were issued on the MOOC
platform, and the quizzes and unit tests were given through the
WeChat applet MOOC Classroom. WeChat conferences were held
in the WeChat group every Thursday for online interactions. In the
WeChat conferences, the teachers first discussed the questions
with the highest error rates. Then the students could freely raise
questions in the group and communicate with each other and the
teachers. At the end of the WeChat conferences, a unit test would
be issued through the MOOC Classroom, which the students could
use to test themselves.

Because the clinical probation was cancelled during the
COVID-19 outbreak, the usual clinical case documentation was also
cancelled. The students' performance in the course was based en-
tirely on the final examination, the regular quizzes, and unit tests, all
conducted online. The usual tests were given through the WeChat
applet MOOC Classroom. The final examination was performed
using the Wenjuanxing software, an online examination system
(https://www.wjx.cn/). During the examination, the students were
sent an examination link and required to complete the examination
independently and closed book. Objective questions like multiple-
choice questions could be answered directly online. For the sub-
jective questions, the students were required to write down their
answers on paper, photograph them and upload the images. Online
invigilation typically requires the students to prepare two cameras
set in front and back simultaneously during the exam. Still, due to
the imbalance in the students' family economic situations, online
invigilation was not carried out in this examination. Also, the exam-
ination's duration was reduced to 90min from 2 h to reduce the pos-
sibility of students looking for reference data.

3.4 | Outcome measures

3.4.1 | Final examination

The final examination scores in 2019 and 2020 were compared. The
total possible score in both years was 100. Each exam consisted of
40 multiple-choice questions, five explanations of terminology, four
essay questions and two case analyses. The knowledge about the
urine, blood and endocrine-rheumatic systems each accounted for
about one-third. Because it is not permitted that the same questions
to appear in two successive final examinations in the university, the
following techniques were used to ensure equivalence between the
two examinations: (1) the questions came from the same question
bank and were composed by the same teacher, (2) before it was
administered, two experienced teachers of the course compared
the 2020 paper with the examination in 2019 together and modi-
fied some questions to ensure similar difficulty, (3) after the final
examination in 2020, the quality analysis of tests, including the
item-difficulty (sometimes termed item-facility) index and the item-

discrimination index, was computed and compared with 2019.

3.4.2 | Interaction in the WeChat group
The number and duration of students' interactions in the WeChat
conferences were compiled in 2020. They reflected on how actively

the students participated in the OFC teaching.

3.4.3 | Survey about online flipped
classroom teaching

An online survey was conducted at the end of the course, soliciting
the students' opinions about the OFC learning experiences. The self-
developed questionnaire consisted of six items with responses on a
5-point Likert scale and two open-ended questions.

3.5 | Statistical analysis

Microsoft Office Access (Copyright © 2003 Microsoft, Inc.) and
Testan software (Copyright © 2015, the university where the corre-
sponding author worked.) were used to conduct the quality analysis
of the final examination. The difficulty and discrimination of the final
examinations in 2019 and 2020 will be described and compared.
The item-difficulty index quantifies the exam's degree of difficulty.
It ranges from O to 1, with larger values indicating greater difficulty
(Tavakol & Dennick, 2011). An item-discrimination index quantifies
how well a test discriminates between students who perform well
and those who do not. The discrimination index ranges from -1.00
to 1.00, with higher values indicating better differentiation between
students who scored high and those who scored low (Tavakol &
Dennick, 2011). Generally, when the discrimination value is greater
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TABLE 3 Comparison of baseline variables in 2019 and 2020.

Variable Categories
Gender Male
Female

Place of origin Eastern Provinces

Central Provinces

Western Provinces

Hong Kong, Macao or Taiwan regions China
Ethnic group Han Nationality

Other Minority Ethnic Groups

Previous academic 23.0
performance (GPA?) 5 5 cpa <30
2.0sGPA <2.5

<2.0

3GPA is a student's grade point average on a scale of 1-5.

than 0.39, the discrimination level is considered excellent. And if the
value is between 0.2 and 0.39, it is mediocre, and teachers are sug-
gested to check and review the examination papers. Lastly, when
the value is smaller than 0.2, the level is poor, and the examination
should be discarded or reviewed in depth (Escudero et al., 2000).
SPSS 25.0 software (SPSS Inc.) was used in the statistical analysis.
Means, standard deviations, frequencies and percentages were used
to describe the nursing students' demographics and performance in
the final examinations. X? tests were used to compare the pass rates
and distribution of scores in the final examination between the two
groups. T tests were used to examine the difference in mean scores.
When the data were not normally distributed, the Wilcoxon test was
performed. Interactions in the WeChat conferences and the survey

results about OFC teaching were also analysed for the 2020 class.

4 | RESULTS

4.1 | Test paper analysis of the final examination

After the online final examination in 2020 was implemented, the test
paper analysis of IMN Il final examination was computed. The dif-
ficulty of the 2020 paper was assessed as 0.1799, which was viewed
as very easy. The discrimination index was 0.6973, which was con-
sidered excellent. The difficulty and discrimination of the previous
year's paper were 0.2073 and 0.6917, respectively, which were on

the same level as the paper in 2020.

4.2 | The balance examination in 2019 and 2020

There were 53 nursing undergraduates who took the final exami-
nation in 2019 compared with 50 in 2020. The average age of stu-
dents in 2019 was 22.32+0.70, and the average age in 2020 was

NursinaO 5771
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2019 class (h=53) 2020 class (n=50)

Frequency (%) Frequency (%) X?%/z p
5(9.4) 11 (22.0) 3.096 0.078
48 (90.6) 39(78.0)
5(9.4) 5(10.0) 0.676 0.755
10(18.9) 16 (32.0)
34 (64.1) 28 (56.0)
4(7.6) 1(2.0)
41(77.4) 42 (84.0) 0.725 0.394
12 (22.6) 8(16.0)
21(39.6) 22 (10.0) 0.213 0.975
16 (30.2) 14 (38.0)
10(18.9) 9 (42.0)
6(11.3) 5(10.0)

21.48 +0.97. In both grades, the age ranged from 19 to 24, and the
majority were female. Table 3 shows that their origin places were
in all parts of China. There were a few ethnic minority students in
both groups. There were no significant differences between the two
groups about gender distribution, places of origin, ethnic group dis-

tribution, or previous academic performances.

4.3 | Performance comparison of the final
examination in 2019 and 2020

The passing rate in 2020 reached 92%, and the passing rate in 2019
was 96%. The difference in passing rates between the two groups
was not statistically significant (X?=0.276, p=0.60). The examina-
tion median score in 2019 (85.0) was nearly 5 points higher than that
(80.5) in 2020 (Z=-2.491, p=0.01). The difference in the distribu-
tion of scores between the two classes was statistically significant
(X?=6.655, p=0.04).

The score distribution chart (Figure 1) showed that the overall
score distributions of the two classes were consistent, in which ex-
cellent and poor students accounted for a small nhumber, and me-
dium and good students accounted for the majority. But note that
the 2019 class had more students rated good (52.83%) than medium
rank (18.87%). In 2020 the percentages of the students with good
ranks decreased obviously (40.00%), which was basically the same
as those with medium scores (42.00%). That made 2020s overall av-

erage lower than that of 2019.

4.4 | Onlineinteractions in 2020

Teachers and students sending messages, pictures or voices to con-
tact each other in a WeChat group are defined as online interaction
on WeChat. There were 996 online interactions totally during the
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60.0%

FIGURE 1 Distribution of final
examination scores in 2019 and 2020.

50.0%

Group

[l 2019
[ 2020

40.0%

30.0%

Percentage of students

20.0%

10.0%

0.00/0_
Medium Rate

Grade distribution of scores

Poor Rate

Teaching new knowledge

Types of interactions (weeks 1-4)
Number of times teachers contact 328
Valid interactions of teachers 245
Number of times students contact 376
Valid interactions of students 215

online flipped classroom phase (with 50 students and 2 teachers).
Raising or answering a question about nursing expertise in a WeChat
group is a valid interaction on WeChat. There were 734 valid inter-
actions in total.

As shown in Table 4, in the first 4weeks when the new knowl-
edge was being taught, there were 704 online interactions (328
times by teachers and 376 times by students) and 460 valid inter-
actions (245 times by teachers and 215 times by students) in that
stage. In the last 6 weeks, when the previous knowledge was being
reviewed, 292 online interactions (181 times by teachers and 111
times by students) and 274 valid interactions were generated (168

times by teachers and 106 times by students).

4.5 | The survey on the online flipped
classroom teaching

Forty-nine students participated in the survey about their learn-
ing experience under OFC teaching (Table 5). All of them said they

Reviewing previous
knowledge (weeks 5-10)

181
168
111
106

Good Rate Excellent Rate

TABLE 4 Times of interactions during
the online flipped classroom.

thought the OFC schedule was reasonable, and 14 students (84%)
said they could follow the lesson in progress most of the time. All
except three (94%) said they were satisfied with their degree of en-
gagement during the online study and were confident about passing
the final examination. Taking the weekly quiz and unit tests and hav-
ing weekly WeChat conferences were considered helpful by over 46
(94%) students. Although 61% of the students believed this meth-
od's effects were the same and better than offline learning, 39% still

perceived worse learning results than offline teaching.

5 | DISCUSSION

During the pandemic, we implemented a pedagogical practice for the
OFC model based on MOOCs and the social media WeChat app. The
results showed that the effects of this method were fairly effective.
Students maintained the same high pass rate as traditional teach-
ing. However, slightly more students were ranked as the medium,
and slightly fewer were rated as good compared with traditional
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TABLE 5 The survey about online flipped classroom teaching in
2020 (n=49).

Frequency
Items (%)

1. What do you think of your mastery of the knowledge you learned
this semester?

No grasp at all or master a little 3(6.12)
Not bad. I think | will pass 36(73.47)
Better mastery 10 (20.41)
Complete mastery 0(0)

2. Are you satisfied with your engagement in the flipped classroom
online learning this semester?

Not satisfied at all or less satisfied 3(6.12)
Generally satisfied 28 (57.14)
More satisfied 17 (34.69)
Completely satisfied 1(2.04)

3. Do you think the online flipped classroom schedule for Internal
Medicine Nursing Il is reasonable?

Totally unreasonable and less than reasonable 0(0)
Generally reasonable 4 (8.16)
Mostly reasonable 35(71.43)
Completely reasonable 10 (20.41)

4. Can you follow the teacher's teaching progress during the flipped
classroom online study?

Not at all or occasionally 2 (4.08)

Often 6(12.24)
Most of the time 23 (46.94)
Completely 18 (36.73)

5. Do you think the weekly quiz and unit tests are helpful for
mastering theoretical knowledge?

Not helpful at all or a little helpful 1(2.04)
Generally helpful 2 (4.08)
Fairly helpful 30(61.22)
Completely helpful 16 (32.65)

6. Do you think the weekly WeChat conferences help students
master theoretical knowledge?

Not helpful at all or a little helpful 0(0)
Generally helpful 1(2.04)
Fairly helpful 15 (30.61)
Completely helpful 33 (67.35)

7. How do you rate this semester's online flipped classroom
compared with previous offline teaching?

Completely inferior to teaching in the classroom 1(2.04)
A little worse than teaching in the classroom 8(36.73)
The same as teaching in the classroom 8(16.33)
Better than teaching in the classroom 0 (40.82)
Much better than teaching in the classroom 2 (4.08)

teaching. This study provided experiences for other practitioners
when students cannot meet the lecturers in traditional teaching.
Secondly, the study reported that the OFC model was effectively

[Open Access]

interactive compared with other online teaching methods. Thirdly,
the students showed their satisfaction with this teaching model.
Lastly, we also identify the limitations that need to be addressed.
Compared with traditional teaching, fewer students had excellent
grades in the examination, which includes many reasons other than
the online flipped classroom. This deserves further exploration in
future research.

The overall median examination score of the students in 2020
with OFC teaching was lower than that in 2019 with traditional
teaching in this study. This is inconsistent with previous research
that showed no statistical difference between the effects of tradi-
tional teaching and OFC teaching in health assessment courses of
second-year nursing undergraduates (Wang et al., 2022). The main
reason may be that the study provided supplementary lessons on
health assessment practicum skills after students returned to uni-
versity, which facilitates the understanding and applying knowledge.
Secondly, unlike our study, the study combined live lectures with
videoconferencing software and the OFC method instead of just
applying the OFC method in all chapters of the health assessment
course. Therefore, for the OFC model, it is necessary to determine
the optimal number of chapters to be flipped to produce more bene-
fits for learners. Joseph et al. (2021) reported that flipped classrooms
should take longer than 2weeks, but the threshold for students to
accept flipped chapters has not yet been determined. In general, the
teaching effects of the full OFC model on nursing courses are cur-
rently inconclusive and worthy of more research and exploration.

Students in the OFC teaching model showed the same excel-
lent pass rates as those in the traditional teaching model, but more
students were distributed in the medium rank than in traditional
teaching. There are several possible reasons for this. Firstly, on-
line learning lacks links with clinical learning and practice such as
clinical probation and case discussion of specific internal medicine
diseases. That is important for strengthening students' memory,
understanding, and application of medical nursing knowledge
(Yong et al., 2010). Especially for 3rd- and 4th-year students, their
coursework is primarily based on clinical practice. They also at-
tach great importance to clinical practice and link it to acquired
competence (Ramos-Morcillo et al., 2020). Moreover, support-
ive clinical learning and practice can increase students' positive
learning interests and experiences (Carlson & Bengtsson, 2014).
Therefore, the lack of clinical practice hinders the improvement
of students' performance to some extent. Secondly, the flipped
classroom is a student-led learning mode in which students have
to learn related teaching videos and documents by themselves be-
fore class. It requires better self-learning ability and self-discipline
(Shi-Chun et al., 2014). And, of course, not all students display the
same good initiative and self-discipline. Thirdly, some students
may not prepare appropriately in time to switch to online mode
due to the sudden pandemic (Ramos-Morcillo et al., 2020). Lastly,
online learning lacks the offline learning atmosphere among peers
and the supervision of teachers. After all, the external environ-
ment is well known to influence students' learning behaviour (Jack
& Punch, 2001).
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It is worth noting, though, that the online flipped classroom
generated a lot of online interactions, including valid and non-
valid interactions in which all students participated. Non-valid
interaction is conducive to establishing active professor-student
relationships and communication, and valid interactions facilitate
the application, analysis and synthesis of internal medicine nurs-
ing knowledge by students (Cho & Kim, 2021). These two kinds
of interactions also effectively make up for the lack of face-to-
face interaction to some extent. When faced with an emergent
event like COVID-19, online learning may be the best resolution
for maintaining education. There are different online learning
methods, like MOOCs, internet live teaching and so on, all offer
convenience, flexibility and fewer space limitations (Stone &
Perumean-Chaney, 2011). However, encouraging effective in-
teractions between students and teachers in online teaching is
not easy (Uijl et al., 2017). Beason-Abmayr et al. (2021) reported
that when using Zoom to discuss, fewer students participated in
class discussions, and were more hesitant to show their faces and
speak up in Zoom, resulting in a poor discussion effect. In this
study, selecting WeChat seems to have been an essential facil-
itator of satisfactory interaction. WeChat was used to build an
OFC community for the students because it is the most popular
social medium for the Chinese (Zeng et al., 2016). All students
and teachers already had WeChat accounts. It satisfied the needs
of online learning in accessibility. Secondly, the well-organized
weekly WeChat conferences helped a lot. Learning resources
and the corresponding quizzes were issued before the WeChat
conferences. The teachers would first analyse the quiz questions
with high error rates in each conference. Then the students asked
questions and communicated with the teachers freely. When the
conference was closing, a unit test was issued to close out the
topic for the week. In the WeChat conferences, both the stu-
dents and the teachers came prepared. In the student-led teach-
ing activities, there were established not only tasks like quizzes
and tests but also opportunities for accessible communication
and discussion. This may be why the professor-student online
interactions were satisfactory.

All the students thought the OFC arrangement reasonable and
the weekly WeChat conferences helpful in mastering knowledge.
They have high overall satisfaction with the internal medicine course
with full OFC teaching. Several studies also reported that nursing
undergraduates showed positive acceptance and satisfaction with
the OFC model (Cho & Kim, 2021; Joseph et al., 2021). However,
39% of students believed that OFC's learning effect was worse than
offline teaching. Those subjective feelings of the students were con-
sistent with some students' actual performances. After all, nursing
is a practice-based discipline. Nursing practice not only helps stu-
dents understand and apply theoretical knowledge but also guides
the coming professional development of nursing students (Carlson &
Bengtsson, 2014). Some learning activities, such as clinical practice
and case discussion, are essential for effective nursing education. It
may be necessary to conduct offline supplementary courses after
the pandemic.

5.1 | Limitations

Firstly, the study may not control the confounding variables well.
The OFC group was accompanied by the pandemic, which had a
larger impact on nursing students than the traditional teaching
group. Then, the OFC technique was implemented in only one of
the kinds of nursing curriculums in one university. The effects of
this teaching mode should be examined with more different uni-
versities and more diverse nursing content. Besides, we did not
implement strict monitoring in the final online examination. Strict
invigilation for online examinations requires students to own at
least two cameras (one is at the back of the student and the other
one is in front of the student), but not all students can meet the
requirements. Instead, we shortened the examination duration
to 30min than before to limit the possibility of students search-
ing for references and communicating with others. At the same
time, there is also a limit to evaluating the effectiveness of educa-
tion only with examination scores in the study. Case discussions
after clinical probation and non-objective indicators could be

supplemented.

6 | CONCLUSION

The fully online flipped classroom method was fairly effective. It
helps students become qualified learners for internal medicine nurs-
ing courses during the pandemic. The reasonable teaching plan and
curriculum management structure, rich online learning resources
and effective interactive tools are beneficial for high pass rates of
students. However, fewer students earned outstanding grades,
which can be explained by the lack of supervision and clinical prac-
tice, stress from COVID-19, and shortened examination time. This
potential concern about the scores deserves attention and should
be explored in future research. It is worth noting that the fully online
flipped classroom teaching did yield sufficient and effective online
interactions, which increased the involvement of students in class
and professor-student interactions and ensured student satisfac-
tion. This model can, to some extent, compensate for the limitations
of online teaching through the interaction between students and
teachers. Overall, the fully online flipped classroom is worth imple-
menting in public health emergencies like a pandemic, and whether
this model can be used as a substitute in nursing education during
the pandemic needs further exploration and evaluation for different

teaching objects and courses.
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