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Abstract. Problem-based Learning (PBL) method has been applied to different
levels of education since its promotion worldwide. Many case studies have proved
the effectiveness of PBL method in multiple disciplines. However, there are few
studies focusing on the effective PBL teaching strategies in China’s higher edu-
cation. Through case analysis, comparison, critical thinking, and summary, this
paper summarizes six effective strategies in the process of PBL teaching in China’s
universities. They are group cooperative learning, metacognition, four combining
modes of PBL and other teaching modes, including LBL, TBL, network teaching
mode, and CBL. All these strategies contribute to ensuring the student-centered
teaching mode and construct a situational, autonomous, and cooperative learning
environment for students.
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1 Introduction

Problem-based Learning (PBL) is an instructional approach that has been used success-
fully for over 30 years and continues to gain acceptance in multiple disciplines [1]. In
PBL, students work in small collaborative groups and learn what they need to know
to solve a problem [2]. Then, the adoption of PBL expanded into elementary schools,
middle schools, high schools, universities, and professional schools [3]. The biggest
advantage of PBL is the focus on student-centered teaching, which advocates setting
learning contents in complex and real situations, allowing students to solve authentic
problems through cooperation, acquiring scientific knowledge behind problems, finding
solutions to problems, and cultivating the ability of independent learning.
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Studies mainly concentrate on students’ performance and attitude toward PBL, the
acquisition of metacognitive skills in PBL, and the factors that affect PBL as well as
PBL theory and its application prospect, reform and real-class practices. Results from
abundant real-class case studies in universities prove the effectiveness of PBL strategies
in the process of teaching. All these studies show that PBL is more in line with the
requirement of higher education and the need for social talent training. However, there
are rarely relative systematic review papers on the effectiveness and role of PBL teaching
mode in China’s higher education. Therefore, this paper carries out an overall review
based on a large number of relevant journal papers, books, and documents by using
case analysis, comparison, critical thinking, and summary. The main body concludes
three parts and the first part discusses the effectiveness of the basic group cooperative
learning strategy. The second part discusses the metacognitive strategy used in Chinese
universities and its advantages. The last part summarizes four common combined modes
of PBLand other teachingmodes. Each teachingmode combinedwith PBLhas its unique
characteristics and conforms to the current situation of teaching in China. The discussion
of the effectiveness of these PBL strategies echoes the Chinese traditional teaching idea
of “teaching according to local conditions and students’ aptitude” in making classroom
teaching more efficient. Through analyzing effective strategies of PBL in China, this
paper aims to provide a systematic conclusion of authentic and practical teaching skills
to Chinese higher education teachers.

2 Six Effective PBL Strategies in China’s Higher Education

2.1 Group Cooperative Learning

Group cooperative learning is the basic organizational form of PBL. In a PBL group,
students are confronted with authentic problems in real situations. The collaboration of
PBL group is essential so that students can become responsible for self-directed learning.
Based on the system established by Barrows, the basic process of PBL, which has been
proven effectively in medical education, is to form a group, design a problem, organize
the discussion, assign tasks, present reports, evaluate and reflect on the problem [4]. It is
a practical PBL teaching strategy repeatedly verified by multi-disciplines. Hmelo-Silver
pointed out that students work in collaborative groups to identify what they need to
learn to solve a problem, engage in self-directed learning, apply their new knowledge
to the problem, and reflect on what they learned and the effectiveness of the strategies
employed [2].

In medical education, Wang, Min, and Li carried out a comparative teaching study
on 83 students majoring in sports medicine at China Medical University [5]. The control
group used the traditional teaching mode, and the PBL group used the improved PBL
teaching mode. Before class, the instructor prepares four cases in the syllabus, designs
teaching scenes, and randomly distributes cases to the PBL groups. The group leader
then organizes the members to discuss, summarize and make 10-minute courseware. In
class, each group sends a member to give lectures and explanations about the involved
cases. After the presentations of each group, students fill in the scoring table based on
the standard and their feelings. A questionnaire of students in the PBL group reveals that
students’ overall evaluation of the course is good, and the evaluation of collaborative



Effective Strategies of PBL Teaching Mode 209

group members is very satisfactory. With the same levels of the tutor, the qualification
evaluation method, and the credit hours, the results verify the effectiveness of the basic
group cooperative learning process of PBL in improving students’ self-directed learning
ability.

There are many study cases applying the group cooperative learning method in
PBL class of higher education. Analysis of abundant studies on the effectiveness and
assessment of PBL in other disciplines of higher education further proves that the basic
process of PBL is effective. It consists of five interrelated key elements. They are group,
problem, discussion, presentation, evaluation, and reflection [6]. In group cooperative
learning, students clarify research issues through discussions and mutual assistance and
understand the research process through questioning and debate. Discussion prevents
students’ research from singleness and narrowness, avoids the stagnation of research
caused by dispersion, and helps to cultivate team spirit. According to Barrows, a closing
analysis of what has been learned from working with the problem and a discussion of
what concepts and principles have been learned are essential [1]. The presentation of their
study is the integration and summary of students’ cooperative works. Students display
the concluded results in class to make their research clear and reasonable. Through the
presentation, the whole process of group cooperative learning is shown in a precise and
continuous way, and students may feel more participating and motivated. Evaluation is
the last step of the PBLmode, which aims tomake students reflect on their research [7]. It
helps to cultivate students’ critical spirit and logical thinking ability. Group students can
learn from each other, and more importantly, through evaluation, students’ awareness
of reflection on research is enhanced. However, the mechanical application of PBL is
not feasible. The age and learning stage of students and the difficulty and complexity of
course content should also be considered in using a group cooperative learning strategy
in a PBL class. There should be more flexibility in the selection and setting of problem
cases, grouping methods, discussion process, evaluation process, and so on. In this way,
the group cooperative learning strategy in PBL teaching mode will be proved effective
in multi-disciplines of higher education repeatedly.

2.2 Metacognition

Metacognition is another effective strategy in PBL that focuses on student-centered
learning. Metacognition is based on constructivism, and this concept was first proposed
by Flavell [8]. Flavell believes that metacognition is the understanding of knowledge
and thinking [9]. To explain metacognition simply and directly, it is an individual’s self-
examination and self-reflection on the process of cognition and accepting knowledge.
Metacognitive strategies play a positive role in improving individual problem-solving
ability [10]. Individuals can get a more comprehensive understanding and improve their
ability to make rapid responses and adjustments to learning projects [11]. At present,
the application of metacognitive strategies in colleges and universities includes helping
students consciously adjust to the logic of self-cognition and the construction process
of the knowledge system [12]. Metacognitive is closely related to the learners’ self-
regulation, which is such a cycle including three concrete measures: self-planning, self-
monitoring, and self-evaluation [13].
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2.2.1 Self-planning

Self-planning refers to learners’ goal setting and task delineation inmetacognitive strate-
gies [12]. It is the first step that learners have clearer goals in the subsequent self-
monitoring and self-assessment process. The metacognitive teaching strategy, it is the
awareness of making a study plan in students’ learning process. Tan pointed out that
the first step of project-based learning is to choose appropriate projects [8]. It is pivotal
in the self-regulatory processes as well [13]. Self-planning gives students the right to
choose the task they are interested in, and students can choose tasks according to their
own needs and abilities. It concludes the study schedule, learning objectives, and so
on. Li Weidong and Li Ying conducted a study on English Majors in a university [14].
They found that students who can determine reading goals and plan reading can get
better reading test scores. This shows that making plans can promote students’ learn-
ing to a certain extent. Self-planning is fully student-centered, helping learners to carry
out personalized learning, cultivating students’ self-learning habits, and improving their
autonomous learning ability [15].

2.2.2 Self-monitoring

Self-monitoring is another important part of the self-regulatory process, which refers
to learners’ reflection on metacognitive skills, tasks, goals, results, and reflection of
experience in the process of project-based learning [16]. Self-monitoring is a strategy
that paysmore attention to subjective consciousness. It can trigger learners to regulate the
learning process, such as allocating self-learning time, effort, and learning resources.
Miao studied self-monitoring learning strategies among students majoring in physics
in Nanyang Normal University [17]. Through the results of the pre-test and post-test,
it was found that students who used self-monitoring strategies to monitor their self-
learning status and learning process performed better in the theoretical study of physical
education. Research also found that self-monitoring can help students with theoretical
learning, mobilize students’ participation in studying and improve their ability to solve
problems. In general, self-monitoring plays a key role in constructing an individual
knowledge system.

2.2.3 Self-evaluation

Self-evaluation refers to evaluating learners’ learning experience in metacognition [12].
Self-evaluation can provide a way for students participating in PBL to identify individual
strengths and weaknesses; it can also enhance learners’ self-reflection and learning abil-
ity [18]. Liu believes that a self-evaluation scale is an effective tool for self-evaluation.
The scale is constructed based on Bloom’s goal classification theory. It has been tried out
inmedical colleges and universities. Researchers found that the scale has good reliability
and validity. It can not only stimulate students’ learning but also help teachers continu-
ously improve PBL teaching. In other words, self-evaluation is an effective strategy in
PBL teaching.
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2.3 Combination of PBL and Other Teaching Modes

2.3.1 Combined Mode of PBL and LBL

Lecture-based Learning (LBL) is a traditional teacher-centered teaching mode in large
classes taught in an indoctrination style. It takes teachers as the main body of the class-
room, aiming to improve teaching efficiency and enable students to obtain the complete
knowledge system as soon as possible. PBL focuses on solving problems in complex
situations with students as the center to improve their learning motivation. LBL, on the
other hand, focuses on the teacher as the main subject in the classroom and aims to
increase teaching efficiency and let students acquire a complete body of knowledge as
soon as possible. The differences between PBL and LBL are summarized in Table 1.
Poon and Kong claim that the students are allotted the same amount of time to study
law as in any other subject [19]. They were motivated to study law under this combined
mode of teaching because it can enhance their confidence when writing tests and study
of legal knowledge. When the two teaching modes are combined, the quality of teaching
is improved. As a result, the communication between student and teacher changes from
traditional lecture listening to mutual communication. Therefore, the combination of
PBL and LBL retains the advantages of PBL with the compensation of an incomplete
knowledge system. It deepens students’ memory, and mastery of textbook knowledge
inspires creative thinking and improves students’ ability to learn and solve problems
independently. Hence, the dual mode of PBL and LBL is suitable for the current higher
education.

2.3.2 Combined Mode of PBL and TBL

Team-based Learning (TBL) is a teaching mode relying on group interaction. Both TBL
and PBL are student-centered and have a positive effect on students’ development, but
there are still some differences which are summarized in Table 2. In practice, the single
educational approach is hardly sufficient for the actual teaching work. For example,
Zhong, Li, Huang, Cao and Xiao refer that it is difficult to meet the actual teaching
content in a single teaching method because of the different objects and contents in the
teaching of electronic technology courses [20]. Therefore, the combination of PBL and
TBL is adopted widely.

In their study, teachers use PBL in the basic experimental assessment to give experi-
mental design problems, and students need to explore and solve basic theological knowl-
edge independently. But in the comprehensive experimental assessment, students are
often required to design a complete and complex experiment. Before that, teachers need
to inform students of the requirements and technical specifications of the experiment.
However, most students still cannot finish the objective independently. In this case,
the teaching mode changes into TBL, and students are allowed to discuss, operate and
report in teams. This example shows that PBL is suitable for classes with more theoreti-
cal teaching contents, while TBL is suitable for classes focusing on practices. Therefore,
the combination of PBL and TBL is the appropriate teaching mode that can be adopted
according to the difficulty level of different chapters within a course.
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Table 1. The Difference and Combination of PBL and LBL

PBL LBL PBL+LBL

Format Teachers start with a
problem to stimulate
students
problems-solving and
learning interests.

Teacher’s lecture is the
central focus and
students receive
knowledge passively.

Students study
independently before
class and teachers
answer questions.

Objective Enable students to
produce results through
their own investigations
and focus on the overall
research process.

Help Students to acquire
knowledge
systematically and
improve school scores as
fast as they can.

Stimulate students’
hands-on and analytical
skills while ensuring
efficient teaching.

Teacher’s role Designer of teaching
models, guide and
collaborator of student
learning.

Classroom and student
leader, the “arbiter” of
knowledge.

The classroom
facilitator.

Merits Bring questions into
play in guiding the
learning process.
Mobilize students’
initiative and
motivation.

Enable students to
acquire the more
systematic knowledge in
depth.

Avoid incomplete
learning and increase
student motivation.

(Table credit: Original)

Table 2. The Difference and Combination of PBL and TBL

PBL TBL PBL+TBL

Core value Inspire students with
questions.

Enable students to
complete task objectives
in social situations.

Allow students to
absorb the knowledge
through hands-on
experience.

Suitable classes Theoretical. Practical. According to the
difficulty level of
course.

Role of classes Teacher:
Situation setter and
supervisor.
Students: Participants.

Teacher:
Organizer and guide.
Students:
Team players.

According to the
teaching mode.

(Table credit: Original)

2.3.3 PBL and Network Teaching Mode

Network TeachingMode is an Internet-based distance learning mode. With the outbreak
of the epidemic, online teaching form has become dominant. Whether using PBL in
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class or online, distance learning alone cannot fully meet the current teaching needs. In
their research, Li, Yang and Zhang combined PBL with online teaching in their teaching
practices [21]. They took acute and critical illnesses as examples in the teaching of
traditional Chinese medicine students. By establishing WeChat groups, they provided
teachers and students with real-time course recordings on the Internet platform so that
students could play back at any time after class. In the online PBL class, students’ self-
directed learning ability has been improved by guiding them to ask questions and seek
answers. It is conducive for students’ sharing information and knowledge. Teachers’
teaching methods and students’ learning style are enriched both. Their combination
combines the advantages of both PBL and online teaching. Despite of low interactivity
and unstable network speed equipment, improving teaching process and effect of the
network PBL still hasmore advantages. Students aremorewilling to accept the combined
teaching method that can break geographical restrictions and share superior teachers
worldwide. The network PBL is proved an effective measure to improve the quality of
online teaching during the current epidemic.

2.3.4 Combined Mode of PBL and CBL

Case-based Learning (CBL) is a clinical case-based pedagogy developed fromPBL [22].
It is a results-driven method that focuses on cultivating students’ logical reasoning while
PBL is problem-oriented that aims to arouse students’ subjective initiative in learning.
A teaching method that combines the virtues of PBL and CBL can better achieve the
goal of promoting effective, high-quality student learning [23]. In Luan, Wang, Zhou,
Liu and Wang’s article “The Application of PBL and CBL in the Practical Teaching of
Pharmacy Students”, the pharmacy interns are taught in groups, the observation group
is taught in the PBL and CBL joint teaching mode, and the other group is used as a
control group to carry out the traditional teaching mode [24]. Through comparison, it
can be found that in terms of teaching effectiveness, the theoretical and operational level
of the observation group is higher than that of the control group. And the students in
the observation group generally believe that the teaching method of PBL combined with
CBL enhances their reasoning judgment and independent learning and improves their
learning enthusiasm.

The combination of PBL and CBL improves the difficulties that make students feel
bored in the traditional teaching mode, enhances the initiative of students’ learning,
and puts students no longer in a passive position of listening to teachers, especially for
the discipline of medicine, which has a short internship period but high professional
requirements. PBL and CBL is an efficient and targeted teaching mode that allows
students to obtain the greatest mastery of theoretical and practical knowledge in a short
period and form a good thinking pattern. However, there are also shortcomings in the
application of this teaching mode. The teachers are incompetent due to insufficient
teaching experience and unstable teaching resources. It is necessary to paymore attention
to development, reduce the restrictive factors of objective conditions, and cultivate more
talents for society.
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3 Conclusion

This review concludes six effective strategies of PBL teaching mode in China’s higher
education. They are group cooperative learning, metacognitive strategies, the combina-
tion of PBL and other teachingmodes, including LBL, TBL, network teachingmode, and
CBL. Through group cooperative learning, students can learn and evaluate each other to
enhance their reflective and evaluative awareness of the subject matter, which is a good
method to optimize PBL teaching mode. While using metacognitive strategies, students
can significantly improve their learning autonomy and become self-directed learners
and independent thinkers when self-planning, self-monitoring, and self-evaluating are
shown in their study process. Then, by comparing their strengths and weaknesses, it
reviews a series of effective combinations of PBL with other teaching modes. First, the
combination of PBL and LBL is proved to be one of the best dual modes for current
China’s higher education for knowledge can be learned effectively and comprehensively
by students. Second, the combination of PBL and TBL can enhance students’ hands-on
experience and group cooperation ability according to the difficulty of the course. Third,
it’s conducive for students to view and review information of courses when PBL bonds
with the Network teaching mode. Forth, the combination of PBL and CBL contributes to
improving students’ ability of reasoning, judgment, and independent learning. All these
strategies are pioneering methods for strengthening quality-oriented education in China.
However, with the development of the new era, the system of contemporary higher edu-
cation is subject to change at any time, so this paper cannot cover all information about
China’s higher education. Despite the existing room for improvement in the analysis of
effective strategies of PBL, this paper still has its contribution.
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