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Abstract 
Objective: To explore the application effect of problem-based learning (PBL) 
teaching in standardized training, which is designed to train professional de-
gree graduate students in hepatobiliary surgery. Methods: A total of 60 grad-
uate students with professional degrees admitted to our hospital for hepatobi-
liary surgery in 2017-2018 were selected as research objects. The trainees were 
randomly divided into problem-based learning (PBL) group and lecture-based 
learning (LBL) group, and the training effects of the two groups were observed 
at the same time. Results: After the training is completed, compared with the 
LBL group, the PBL group students’ final exam scores, skill scores, and the 
students’ scientific research ability, clinical ability, organization ability, thesis 
ability, collaboration ability, and language ability have been significantly im-
proved (P < 0.05). Conclusion: The application of PBL teaching can effec-
tively improve the teaching quality of clinical degree postgraduate standar-
dized training. 
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1. Introduction 

Professional physician is the ultimate goal of professional degree education of 
clinical medicine. Therefore, education focuses on the cultivation of clinical abil-
ity, requiring graduate students to systematically master the professional theo-
retical knowledge of the subject, and master the clinical skills of the subject, and 
improve the ability to analyze and solve problems in clinical work (Burgess, Ay-
ton, & Mellis, 2016). 
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In recent years, professional postgraduates have become the main subject of 
postgraduate enrollment in major teaching medical center (Neville, Norman, & 
White, 2019). In addition, hepatobiliary surgery diseases are common diseases, 
often accompanied by huge potential risks (Benson, D’Angelica, Abbott, Ab-
rams, & Darlow, 2019). The simple teaching mode of textbook explanation and 
slide explanation can no longer satisfy the clinical and teaching work of hepato-
biliary surgery, and it is difficult for the students to enhance the initiative of 
learning and the proficiency of knowledge. 

Problem-based learning (PBL) is a new teaching concept developed at McMas-
ter University by Barrows and Tamblyn in the 1960s (Donner & Bickley, 1993). 
And it is a constructivist, student-centered teaching philosophy (Donner & Bick-
ley, 1993; Hendry, Lyon, Prosser, & Sze, 2006). In addition, PBL is designed to 
assist retention and application of knowledge while developing the skills desired 
in medical students, such as clinical interpretation, critical judgment, and self 
directed learning (Miles, Kellett, & Leinster, 2017; Kinkade, 2005). The imple-
mentation of PBL is often centered on clinical or research issues, and students 
cooperate, discuss and learn independently in groups (Grisham, Negin, Marti-
niuk, & Wright, 2015). So as to master the learning content, train the problem- 
solving ability, cultivate the students’ creativity, divergent thinking, and cultivate 
the students’ social skills and teamwork skills (Ford, 2005; Neve, Bull, Lloyd, Gil-
bert, & Mattick, 2017). 

In 2017-2018, we have applied PBL to improve the teaching quality of profes-
sional degree graduate students in hepatobiliary surgery, as follows. 

2. Method 
2.1. Participants  

In total 60 professional degree graduate students were selected as the research 
trainees. Randomly divided into 30 in the LBL group and 30 in the PBL group. 
They are all graduate students with a professional degree in hepatobiliary sur-
gery admitted from 2017 to 2018. And filter into the group according to the fol-
lowing criteria. Entry criteria: 1) The trainees are professional degree graduate 
students admitted in 2017-2018. 2) Before being selected, the trainees had no 
hospital work experience except for internships. 3) Trainees can independently 
complete satisfaction evaluation. Exclusion criteria: 1) Those who have difficulty 
expressing themselves. 2) Those who are emotionally volatile. 3) Those PBL 
training courses absent >10% of the students. There was no significant difference 
between the experimental group and the control group in age, gender, and en-
trance scores. 

2.2. Course Content  

LBL group: The assistant instructors would teach participants the anatomy, phy-
siology and clinical skills of hepatobiliary surgery in stages according to the 
teaching plan, and guided the trainees to inquire medical history, physical ex-
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amination, and medical record writing. The trainees summarized and analyzed 
the characteristics of the medical history, put forward diagnostic opinions, and 
formulated treatment plans, then supplemented and summarized by instructors. 

PBL group: The assistant instructors divided all the participants into several 
groups and announced the next lecture one week in advance. Trainees in groups 
were encouraged to inquire and collect relevant information in major databases 
and the teaching platform. The students in the group need to divide the work, 
collaborate, synthesize, discuss, then summarize the opinions of the group, and 
finally report to the lecturer. 

2.3. PBL Curriculum Applications  

Before the start of the course, the instructor will collect clinical pictures and data 
of various cases, record surgical videos, and establish a specialist picture library 
and surgical video library. Establish a unique picture and surgical video data-
base, electronic teaching materials, and online teaching platform for hepatobi-
liary surgery. 

Different from LBL, trainees in the PBL group need to take different forms of 
assessment according to the content of the course, such as: 1) Skills competition: 
Students need to complete physical examinations and common skills operations 
within the specified time, such as debridement and dressing, puncture and drai-
nage. Then experienced professors will score and evaluate the performance of 
each student. 2) Participants give academic lectures: Hepatocellular carcinoma, 
biliary stones, pancreatic cancer and other diseases will be explained in the form 
of PPT by group participants. The team members need to consult the informa-
tion and make a summary, so as to produce PPT and on-site explanation. Ac-
cording to the exquisite production of the PPT and the language expression, the 
group will be evaluated by postgraduates and teachers, and the final score will be 
calculated based on 50% of the two. This format can also be used for online 
meetings, with the help of various meeting platforms or live broadcast platforms, 
which is especially suitable in special times. 3) Frequently Asked Questions: Acute 
abdominal pain, upper gastrointestinal bleeding and other difficult diseases will 
be first learned by the students. Difficult questions can be raised on the network 
platform and answered by the instructor in turn. Common problems will be col-
lected and summarized, and will be explained by the lecturer in the class. 4) Fi-
nal defense: After the lecture, each group selects topics to conduct an overview, 
such as the latest research and diagnosis and treatment progress of a certain dis-
ease. Part of the tutors of the course will serve as judges, and will be graded 
based on the selection of the postgraduate’s defense, expression ability, accuracy 
and credibility of the review. 

2.4. Date Collection  

The scientific research ability, clinical thinking ability, organization and man-
agement ability, literature review ability, collaboration ability and language ex-
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pression ability demonstrated by the trainees in the course will be evaluated by 
the instructor by the integral quantitative method as a comprehensive score. The 
scientific research ability, clinical thinking ability, organization and management 
ability, literature review ability, collaboration ability, language expression ability 
demonstrated by the students in the course will be evaluated by the instructor by 
the integral quantitative method as a comprehensive score. Abdominal physical 
examination, dressing change and suture removal, debridement, surgical area 
disinfection and draping, abscess incision and drainage, three-chamber two-cap- 
sular tube hemostasis, abdominal puncture, and cardiopulmonary resuscitation 
will be selected as the operation test items, and the students will be randomly se-
lected. The exam is scored based on a total score of 100 points. The final scores 
of professional degree graduate students are weighted and added by theoretical 
examination scores (50%), skills scores (30%), and comprehensive scores (20%). 
The final scores of professional degree graduate students are weighted and added 
by theoretical examination scores (50%), skills scores (30%), and comprehensive 
scores (20%). The results of the experimental group and the control group will 
be statistically analyzed. At the same time, stratified cluster random sampling is 
used, and students are randomly selected to conduct a satisfaction questionnaire 
survey. The questionnaire includes the stimulation of learning interest, the cul-
tivation of self-learning ability, the ability to analyze and solve clinical problems, 
the ability to consult databases, and the ability to express language. The results 
were analyzed by SPSS25.0 software. 

2.5. Date Analysis  

In order to determine the difference between the two groups, descriptive data 
analysis used SPSS statistical software for statistical processing. P < 0.05 was 
considered statistically significant. 

3. Results  

Before you begin to format your paper, first write and save the content as a sep-
arate text file. Keep your text and graphic files separate until after the text has 
been formatted and styled. Do not use hard tabs, and limit use of hard returns to 
only one return at the end of a paragraph. Do not add any kind of pagination 
anywhere in the paper. Do not number text heads—the template will do that for 
you. 

Finally, complete content and organizational editing before formatting. Please 
take note of the following items when proofreading spelling and grammar: 

In the PBL teaching group, the test score is (90.3 ± 5.0), the operation score is 
(92.6 ± 5.5), and the comprehensive score of scientific research ability, clinical 
ability, and organization ability is (85.0 ± 8.0). The theoretical test score of the 
LBL teaching group is (85.2 ± 7.1), the operational test score is (86.4 ± 8.0), and 
the comprehensive score of scientific research ability, clinical ability, and organ-
ization ability is (73.0 ± 9.1). The performance of PBL teaching group was sig-
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nificantly better than that of LBL teaching group (83.1 ± 3.5 VS 90.0 ± 3.1, P < 
0.05) (Table 1). At the same time, the satisfaction of the PBL group was signifi-
cantly higher than that of the LBL group (83.33% VS 63.33%, Table 2). 

4. Discussion  
4.1. Advantages and Applications of PBL 

Traditional teaching (LBL) focuses on the understanding and recitation of med-
ical theoretical knowledge (Liu, Ouyang, Wang, Chen, & Jiang, 2020). Unlike the 
PBL teaching method, which focuses on multiple learning approaches and prob-
lem-solving, its purpose is to guide students in self-study and enhance their in-
dependent thinking and problem-solving abilities. Compared with the tradition-
al teaching method of LBL, PBL has incomparable advantages (Cohen-Schotanus, 
Muijtjens, Schönrock-Adema, Geertsma, & Vleuten, 2010). 

Many medical schools internationally are actively developing PBL courses, 
and PBL has been widely recognized. Tais F. Galvao et al. developed PBL teach-
ing in pharmacy (Galvao, Silva, Neiva, Ribeiro, & Pereira, 2014). They found 
that compared with traditional teaching methods, PBL could help students think 
and solve practical problems better and encourage them to learn independently 
during their careers. In addition, the study concluded that PBL students have 
better academic performance. In addition, a randomized controlled trial by Chun- 
Xiao Liu et al. showed that the teaching method of PBL + LBL combines the ad-
vantages of the two (Liu, Ouyang, Wang, Chen, & Jiang, 2020). While achieving 
systematization and methodology, the use of innovative methods could signifi-
cantly improve teaching efficiency. PBL combined with LBL was an effective way 
to cultivate personnels. But they also pointed out that in most schools, PBL was 
not the most common teaching method, but only as a supplementary teaching 
method to LBL. There was no standardization in PBL, and there was no standar-
dized teaching material and question library (Lehrer, Murray, Benzar, Stormont, 
Lightfoot, Hafertepe et al., 2015; Huang, Zheng, Li, Li, & Yu, 2013).  

However, PBL students have high learning enthusiasm, active thinking, and  
 

Table 1. Comparison of the final scores of the two clinical postgraduates. 

Group Theoretical test scores Operation test scores Consolidated results overall rating 

PBL Group 90.3 ± 5.0 92.6 ± 5.5 85.0 ± 8.0 90.0 ± 3.1 

LBL Group 85.2 ± 7.1 86.4 ± 8.0 73.0 ± 9.1 83.1 ± 3.5 

P <0.001 <0.001 <0.001 <0.001 

 
Table 2. Two groups of student satisfaction feedback survey results (%). 

Group satisfaction general Not satisfied 

PBLGroup 83.33 10.0 6.67 

LBLGroup 63.33 23.33 13.33 

P <0.001 <0.001 <0.001 
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the learning atmosphere is obviously better than traditional teaching method. 
This change from passive to active learning also made the instructors aware of 
the drawbacks of traditional teaching and the necessity of teaching reform (Ford, 
2005). The analysis of this research results can show that the application of PBL 
teaching in the postgraduate education of hepatobiliary surgery can effectively 
improve the comprehensive learning ability of students. At the same time, the 
satisfaction of the trainees has increased significantly, and the trainees are more 
motivated to participate in clinical learning of hepatobiliary surgery. 

4.2. Issues and Solutions in PBL 

Although our research confirms that the training performance of the PBL group 
is significantly higher than that of the LBL group (P < 0.05), it shows that the re-
cent effect of the PBL teaching method is significant (Matsui, Ishihara, Suganu-
ma, Sato, & Yoshioka, 2007). There are still some problems in PBL teaching in 
this research. 

For the trainees: 1) The trainees do not have a strong sense of cooperation. 
Most of them tend to work alone and are not good at communication (Neve, 
Bull, Lloyd, Gilbert, & Mattick, 2017). 2) Insufficient access to information. Stu-
dents mainly obtain information through books or ordinary networks, but pro-
fessional databases are only used by a few people (Zhang, Wang, Zhang, & Zou, 
2018). 3) The students’ learning initiative is insufficient, and some students are 
still used to traditional passive learning. 4) The lack of time and energy of the 
trainees. After professional degree graduate students start clinical training, trivial 
and complicated clinical work will occupy their time and attention (Eucebious, 
2010; O’Connor & Carr, 2012). 

Clinical medicine is a practical science. There is no so-called standardized an-
swer in treatment, so that different patients with the same disease may have com-
pletely different treatment plans. Instructors should pay attention to helping trai-
nees to actively establish a sense of teamwork and strengthen mutual communi-
cation. Instructors and assistants need to establish and improve the database, in-
cluding picture and video library, multimedia electronic teaching materials, net-
work education platform and WeChat communication platform, etc., to stimu-
late students’ interest in learning, reduce time wasting, and encourage students 
to focus on key points in “fragmented” time Learning, thereby enhancing the 
learning effect (Neville, Norman, & White, 2019; Azer, 2011). 

For the instructors: 1) PBL is not widely recognized among instructors (Lehr-
er, Murray, Benzar, Stormont, Lightfoot, Hafertepe et al., 2015). Therefore, the 
instructors have a large deviation in their perception of PBL. 2) Due to the lack 
of a unified standardized teaching material and teaching evaluation system that 
matches the PBL teaching model, the quality of teaching depends on the expe-
rience of the instructor and is unstable (Azer, 2011). 3) Most tutors have insuffi-
cient PBL teaching experience and cannot stimulate students’ learning enthu-
siasm (Neve, Bull, Lloyd, Gilbert, & Mattick, 2017). 

In order to utilize the advantages of the PBL teaching, the instructor should 
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change traditional concepts, accept innovations, broaden multidisciplinary know-
ledge, fully understand the essence of PBL teaching, and master the skills. At the 
same time, the hospital should regularly organize tutors to conduct PBL teaching 
training and demostration class, so that instructors can correctly grasp the cha-
racteristics of PBL teaching, and promote the improvement and development of 
teachers. 

5. Conclusion 

Our research shows that the application of PBL can effectively improve the short- 
term teaching quality of postgraduates in hepatobiliary surgery. The application 
prospect of PBL is eye-catching. However, the long-term teaching effect of PBL 
still needs a larger randomized controlled study. In addition, we concluded that 
for professional graduate students, LBL should be properly applied in the process 
of applying PBL. Constantly improve the problem design, educational content, 
time arrangement, organizational form, and effect evaluation to further improve 
the teaching effect. 
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