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Background: This study aims to evaluate the feasibility, acceptability, and effectiveness of
massive open online courses (MOOCs) in combination with flipped classroom teaching in
the standard training of resident physicians (resident physician trainees).
Methods: A total of 110 resident physician trainees enrolled in 2018, with a major in
Internal Medicine, were selected and divided into a control group (n = 55) who experienced
traditional teaching methods and an experimental group (n = 55) who experienced MOOCs
plus flipped classroom teaching. Their post-class test scores and satisfaction questionnaires
were compared.
Results: The test scores (80.60 ± 7.65) of resident physician trainees in the experimental
group were higher than those of the control group (77.05 ± 8.08), and the difference was
statistically significant (P < 0.05). The experimental group trainees were highly satisfied with
the MOOC + flipped classroom program.
Conclusion: MOOCs in combination with flipped classroom teaching can increase the
effectiveness of teaching in the standard training for resident physicians and trainees’
comprehensive clinical diagnosis and treatment ability.
Keywords: MOOC, flipped classroom model/flipped class model, rheumatology, standard
training of resident physicians, questionnaire
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Certain teaching methods that attach more importance to interaction and clinical
reasoning than the traditional teaching model have increased in popularity in recent
years.1,2 The traditional teaching method generally refers to the classroom teaching
method, the teacher attends the class, the students passively accept the lesson, and
there is less interaction and feedback. One such model, the “flipped classroom,” has
been embraced throughout the field of medical education.3 In the later flipped class,
learning was completed through the three steps of asking questions, intra-group
discussion, and teacher summary drawing on clinical cases. In this model, the order
of classroom teaching and students’ self-study is reversed: traditionally, teachers
lecture in the classroom first, and students do homework after class; in the flipped
classroom, independent learning is done by students before class, then the teacher
joins the class and answers questions and facilitates discussions and explanations.1
Students prepare for class by reading and/or watching pre-recorded information and
lessons. Class time is then devoted to utilizing new knowledge2–4 in interactive
activities (eg, problem-solving and discussion). This model is led by students; its
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benefits include improving students’ self-learning skills,
making teacher–student interaction more effective, and
increasing learner participation and attendance.5–8
The flipped classroom is based on students receiving
short self-learning/teaching videos in advance, and the
“massive open online course” (MOOC) is ideally applic
able to this kind of demand. A MOOC is highly conveni
ent for students learning independently,9–12 facilitating
self-study and the online management of many
students.10 The combination of the flipped classroom and
MOOCs as a new teaching model—in this paper “MOOC
+ flipped classroom”—realizes the sharing of resources of
good quality.11 Teachers make suggestions according to
the syllabus, and students choose MOOCs that interest
them.11 There is communication between teachers and
students online and offline, and interaction before and
after class.12 This combined model is able to fully mobi
lize the enthusiasm and participation of students and effec
tively improve their ability to learn and find and solve
problems independently.13–16 There is timely interaction
in the MOOC process, including interaction between stu
dents and interaction between teachers and students.
The flipped classroom method is now widely used in
the field of medical education, while the use of medical
vocational skills training (postgraduate medical education
and standard training of resident physicians) is also
increasing.2 However, only a few small studies3,4 have
reported the implementation of MOOC + flipped class
room in the standard training environment for resident
physicians, and related data is sparse. Moreover, the influ
ence of the flipped classroom model on students’ clinical
practice skills, especially in the field of rheumatology, has
not been studied.
Although most studies have shown that flipped class
room teaching method and MOOC online learning can
improve the teaching effect, a few studies1,2 have found
that they also have some drawbacks and challenges.
Therefore, the purpose or question of our study is: in the
standardized training of residents in rheumatism, what is
the teaching effect of flipped classroom +MOOC? What
are the pros and cons? We conducted a preliminary study
to assess the feasibility, acceptability, and effectiveness of
using a flipped classroom strategy in teaching the course
“Management of Patients with Rheumatoid Arthritis” (in
the Internal Medicine: Rheumatology specialty) in the
standard training of resident physicians (resident physician
trainees), focusing particularly on drug therapy for rheu
matoid arthritis.
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Study Methods
Study Subjects
A total of 110 resident physician trainees in the national
standard training base for resident physician trainees of the
First Affiliated Hospital of Bengbu Medical College were
selected and randomly divided between two groups by using
a randomize table method: an experimental group (n = 55) and
a control group (n = 55). There was no attrition in this study.

Study Design
The control group experienced the traditional teaching
model, while the experimental group experienced the
MOOC + flipped classroom training program. The overall
study process was divided into three steps as follows. (1)
The MOOC was designed and developed by professional
teachers, who produced the four short videos to cover four
major knowledge points in the “Rheumatoid Arthritis”
section of Internal Medicine; these videos were either
relatively opposite or echoing each other in front and
behind. Each video lasted 10 to 15 minutes. (2) The
resident physician trainees watched these videos before
class, to become familiar with the clinical manifestations,
diagnostic criteria, medication principles, and long-term
management of rheumatoid arthritis. (3) In the later flipped
class, learning was completed through the three steps of
asking questions, intra-group discussion, and teacher sum
mary drawing on clinical cases. All students were unaware
of their group assignments before the internship. Both
groups were supervised by a teaching group composed of
one instructor and three assistants who had worked in the
Department of Rheumatology.

Evaluation of Study Outcomes
A centralized test was administered after class/lecturing, in
both the control group and the experimental group. Based on
the actual cases and the teaching materials, a number of ques
tions were presented to the resident physician trainees; their
answer papers were scored by the teacher. A comprehensive
evaluation was performed using the examination results and
a questionnaire survey of the trainees. As numbers were used
in the quizzes and surveys instead of real names, it would have
no positive or negative effect on students’ grades or perfor
mance in the class. This is actually a blind setting, replacing
the student’s name with a serial number for later research and
statistics. The quizzes and surveys were taken and filled out
without any discussion or assistance from peers or faculty.
Satisfaction evaluation is through the following aspects:
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Table 1 Comparison of Exam Results of Resident Physician
Trainees Between the Two Groups
Groups

n

Scores

t - value

p - value

Control group

55

77.05±8.08

−2.363

0.020

Experimental group

55

80.60±7.65

Increasing interest in learning, Improving communication
skills with patients, Enhancing teamwork skills, Deepening
understanding of theoretical knowledge, Improving indepen
dent learning ability, Cultivating clinical thinking, Cultivating
innovative thinking. The satisfaction survey is only
a description of the MOOC group, and no comparison
between the two groups has been made.

group were satisfied with the improvement of their interest
in learning; 83.64% were satisfied with the improvement of
their skills in communication with patients; 83.64% were
satisfied with the improvement of their teamwork capabil
ities; 80% were satisfied with their further understanding of
theoretical knowledge; 76.36% were satisfied with the
enhancement of their independent learning ability; 87.27%
were satisfied with the development of their clinical think
ing; and 92.59% were satisfied with the cultivation of their
innovative thinking. This questionnaire is only to investigate
the satisfaction of the research subjects with the new teach
ing methods, and does not involve the evaluation of tradi
tional teaching methods. The non-MOOC group does not
receive the MOOC teaching method, and there is no need to
investigate their satisfaction with the MOOC.

Statistical Methods
SPSS 18.0 software was used for statistical analysis. Data
were presented as mean ± standard deviation and the t-test
was used to compare the groups. P < 0.05 was considered
statistically significant.

Results
Comparison of Exam results of Resident
Physician Trainees in the Two Groups
As shown in Table 1, the scores of the control group were
77.05 ± 8.08 points, and those of the experimental group
were 80.60 ± 7.65 points. Comparison revealed that the
exam scores of resident physician trainees in the experi
mental group were significantly higher than those in the
control group (P < 0.05).

Questionnaire Results
The questionnaire results of resident physician trainees in
the experimental group indicate that most trainees were
satisfied with the MOOC + flipped classroom model (see
Table 2). About 87.27% of trainees in the experimental

Discussion
In general, the results of our study show that the resident
physician trainees had a experienced greater satisfaction in
the MOOC + flipped classroom model, which enhanced
their interest in learning, their teamworking skills, and
their ability to communicate with patients; deepened their
understanding of theoretical knowledge; and improved
their independent learning and clinical and innovative
thinking abilities. The objectively evaluated actual teach
ing effect is also superior to that of the traditional teaching
model. Therefore, the MOOC + flipped classroom model
has good feasibility, acceptability and effectiveness.5,6
Rheumatology, as an independent specialty in Internal
Medicine, is one of the most rapidly growing disciplines in
clinical and basic medical research of the last ten years. In
terms of clinical teaching, rheumatology is closely related
to basic immune medicine, with strong professional and
abstract knowledge, which medical students find hard to
understand. In addition, rheumatological class hours are
limited. At present, only the larger Grade 3A hospitals in

Table 2 Estimation of the MOOC + Flipped Classroom Teaching Model by Resident Physician Trainees in the Experimental Group (%,
n=55)
Items

Satisfaction

Relatively Satisfactory

In General

Unsatisfactory

Increasing interest in learning

48 (87.27)

4 (7.28)

2 (3.64)

1 (1.82)

Improving communication skills with patients
Enhancing teamwork skills

46 (83.64)
46 (83.64)

6 (10.91)
7 (12.73)

1 (1.82)
1 (1.82)

2 (3.64)
1 (1.82)

Deepening understanding of theoretical knowledge

44 (80.00)

9 (16.36)

2 (3.64)

0

Improving independent learning ability
Cultivating clinical thinking

42 (76.36)
48 (87.27)

11 (20.00)
5 (9.09)

2 (3.64)
1 (1.82)

0
1 (1.82)

Cultivating innovative thinking

50 (92.59)

3 (5.45)

1 (1.82)

1 (1.82)
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China have rheumatology departments; therefore, as the
probation and practice times of medical students are rather
short, many medical students have few opportunities to
observe these diseases and are relatively unfamiliar with
them. On the other hand, rheumatology intersects with
other disciplines, such as dermatology, nephrology, ortho
pedics, and hematology. With such wide clinical applica
tion, specialized training for resident physician trainees is
particularly urgent. The network teaching model repre
sented by MOOC, as applied to the teaching of rheumatic
immune disease, provides new ideas and strategies for the
reform of medical education.
Because MOOCs are accessed through the Internet, they
make self-study and online management of many students
easy. The flipped classroom model, being student-led, pro
motes students’ self-learning ability. The MOOC + flipped
classroom combination model realizes the sharing of highquality resources, mobilizing the enthusiasm and participa
tion of students and effectively improving their ability17–20
to learn and find and solve problems independently.
Students exhibit great satisfaction and a high level of
participation in the flipped classroom model. Moreover,
the results show that the flipped class is helpful to the
improvement of students’ clinical practice ability.
However, it should be acknowledged that this teaching
model requires a longer preparation time; if it is extended
to a wider range of specialties, it may be necessary to
incorporate preparation time into teaching plans. We are
satisfied that the increased participation and satisfaction of
students may translate into improved clinical behaviors
and patient outcomes. This should be the theme of future
research into the flipped classroom model in the standard
training of resident physicians.

Conclusion
The MOOC + flipped classroom model can improve the
effectiveness of teaching in the standard training for resi
dent physicians and trainees’ comprehensive clinical diag
nosis and treatment ability.
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