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Abstract—In the 21st century, traditional education faces many challenges. In the post-
popular era, opportunities have emerged. Emerging internet education is replacing
traditional education and the combination of internet technology and innovative teaching
(problem-based learning) has become a popular educational topic. This study applies this
innovation to higher education programmes (science, technology and social science
programmes). A review of 100 scholarly articles on the use of network technology and
innovative teaching (PBL) in higher education curriculum found that the main
applications were in computer education, medical education and language education.
Addressing problems or challenges that arise in traditional education. As a result, higher
education teachers and students can be well adapted to this way of learning and
substantial recommendations are made for the future development of higher education in
China.

Keywords-Problem-based learning (PBL); Network technology; higher education;
Creative teaching model; Computer education; Medical education; Language education

1 INTRODUCTION

According to a UNESCO survey, higher education is affected to varying degrees by the new
coronavirus in countries around the world, including up to 200 million higher education
students [1]. Traditional education is not meeting the needs of students and teachers, and issues
of teaching methods and educational technology need to be adapted and flexible. As educators,
it is important to consider how to encourage the use of network technologies and other aspects
of pedagogical creativity in teaching practice [2]. Creativity and innovation in education are
increasingly important for the development of a knowledge society in the 21st century. As such,
educational reform is seen as central to the development of creativity and innovation.
Researchers have emphasised the need for greater promotion of network technologies and
innovative teaching and learning in this new learning paradigm. This requires new approaches
(Problem-based learning) and finding ways to promote students' motivation and skills for self-
directed learning [3].

Education in China is in a transitional period of development from traditional education to
online education [3]. Successful progress has been made, both in terms of educational ideas and
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concepts to teaching materials, teaching techniques and teaching methods. Especially in recent
years, this innovative education has become a popular symbol [4]. The aim of this
"fashionable" teaching is to raise all types, levels and requirements of higher education
personnel for the 21st century.

2 PROBLEM-BASED LEARNING IN HIGHER EDUCATION

Problem-based learning (PBL) first originated in medical education in the 1950s and has
become an internationally popular teaching method. Unlike traditional teacher-centred teaching
models, PBL is a student-centred approach to teaching and learning, and its use in curricula and
teaching is beginning to gain ground around the world. Barrows [5] describes the concept of
PBL as learning through the efforts of students, who in turn develop their own understanding
and problem-solving skills. This approach is based on authentic problems, small groups and
self-directed learning. Dolmans and Schmidt state that the aim of PBL is to help students
develop rich cognitive models of the problems presented to them [6]. Savin-Baden argues that
teachers who typically use PBL methods often do not have the explicit goal of developing
students' ‘criticality’, and independence [7].

2.1 Characteristics

Some scholars have described the characteristics of PBL. Engel's description of the
characteristics of problem-based learning is that it is cumulative, integrative, progressive, and
consistent, as well as coherent [8]. Savin-Baden presents six aspects of problem-based learning
and argues that the important distinction lies in the way in which the PBL model is
implemented. Knowledge, learning, and student roles are conceptualized and presented in the
course. Creativity can be applied to PBL in any field. although the core issues vary across
disciplines, the issues associated with PBL have characteristics that transcend their field [9].
Torp and Sage [10] define the characteristics of PBL as the emergence of focused, real-world
problems around the investigation and resolution of messy, experiential learning. Students are
described as engaged in problem-solving, seeking out potential problems and the conditions
needed for a good solution, and becoming self-directed learners in the process.

2.1.1 Student are primarily responsible for their own learning

Problem-based learning (PBL) is a learner-centered approach. As such, students need to benefit
from the knowledge, skills, or experience they gain to solve real-world problems.
Responsibility for the problem-solving process needs to be taken by the learner (student) and
learner motivation is increased [11]. In PBL, learners detail what they know and what they need
to learn. Students need to take responsibility for bringing this information back to the group to
help develop solutions.

2.1.2 What was learned and what was discussed learned

Barrows [5] suggests that learners should examine the PBL process so that they can better
understand what they know, what they have learned, and how they are performing. Problem-
based learning is considered an engaging, motivating, and participatory experiential learning
method, learners are often very close to the immediate details of the problem and the proposed



solution. The purpose of the post-experience debriefing process is to consolidate learning and
ensure that the learning experience is reflected upon [12].

2.1.3 Activities that are valued in the real world

Component Savery and Duffy [11], Stinson and Milter [13], Wilkerson and Gijselaers [14], and
MacDonald [15] discuss extensively the rationale and guidelines for selecting authentic
problems in PBL. Bransford, Brown, and Cocking [16] argue that the knowledge and skills
learned through PBL are transferable to the real world or society.

2.2 The Challenges of PBL in Global Higher Education

The use of PBL in practice often presents a number of pedagogical challenges that need to be
addressed by educators. The following are some of the challenges that are often encountered in
the practice of PBL in global higher education [17].
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Figure 1. The Challenges of PBL in Global Higher Education

2.2.1 Questions that are too structured

Questions that are too structured. What teachers need to consider in designing effective
questions is that in some PBL courses in higher education, students are faced with questions
that are too simply structured. As a result of these problems, students are not challenged to
actively construct knowledge. Secondly, the questions are often not contextualized to the real
world or society. In such cases, PBL does not stimulate students to learn constructively [18].

2.2.2 Overly directive teacher

Overly directive teachers are also one of the challenges. Many university teachers who use PBL
are overly paranoid, which Hendry, Ryan and Harris [19] argue can lead to problems such as
tension and conflict in the classroom and student absenteeism. Problems can also arise if
university teachers are too lenient in classroom management, for example by being too passive.
The PBL learning process can also be hindered if the dominant tutor in the classroom gets in
the way of the learning process. This would not be a student-centred way of learning [20] [21].

2.2.3 Dysfunctional groups

This led to dysfunctional groups. Hitchcock and Anderson found through their research that
some university groups were too apathetic. Students questioned PBL teaching and did not
believe that learning could take place through group discussion. Some groups were passive in
their learning [22]. Dolmans et al. [23] argue that PBL leads to ritualistic behavior, which refers



to specific kinds of cognitive activities in the group, such as the elaboration of prior knowledge.
In these groups, new ideas are brought into the discussion without making connections to other
ideas. The problem with many of the groups, the research suggests, is that although students
still appear to be engaged in their course work, this behavior is a ritualistic one. Some group
members were not prepared and left it up to other group members to prepare. This can lead to a
decrease in participation from those university students who are initially motivated [24].

2.3 The Challenges of PBL in Chinese Higher Education

In recent years, PBL has been used in higher education teaching in China. Many teachers and
curriculum designers are experimenting with PBL in the medical field, both at the curriculum
level [25] and the institutional level [26]. There are several challenges in introducing PBL into
Chinese education [27].
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Figure 2. The Challenges of PBL in Chinese Higher Education
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2.3.1 Student’s learning outcomes and attitudes

Frambach et al. [28] found that PBL did not reach a consensus on student learning processes
and outcomes. Students' attitudes and habits of learning are considered challenges. As China is
an exam-oriented education for students, this deeply shapes their conceptions of learning,
knowledge acquisition, and passing exams [29]. Chinese higher education students have been
passive learners, accustomed to following teachers' instructions and respecting their authority,
which has largely hindered the application of PBL in Chinese higher education programmes
[30].

2.3.2 Conflicts in the Chinese education environment

The challenge of PBL in Chinese high school education is the contradiction or conflict between
the Chinese educational environment and problem-based learning. The Chinese higher
education system tends to design a traditional subject-based curriculum. The focus is on the
teacher delivering the lesson. To some extent, collaborative curriculum development and team
teaching are discouraged [31].

2.3.3 The teacher-student relationship

The implementation of PBL in Chinese higher education will lead to an impact on the
relationship between teachers and students. The traditional teacher-student relationship, which
emphasises the dominance of the teacher in the teaching process, may undermine the



implementation of PBL [32]. the implementation of PBL will lead to a shift from teacher-
centred teaching to independent student-centred learning. This will require a shift in the role of
the teacher from that of a guide to that of a facilitator. Chinese higher education teachers may
recognise the value of giving students autonomy, but they may still maintain a high level of
intervention in their students' learning process, which is the opposite of what PBL emphasises
[33].

3 THEINTEGRATION OF NETWORK TECHNOLOGY AND
PROBLEM-BASED LEARNING

Chinese universities have successfully addressed many of these challenges through the use of
network technologies combined with PBL, which is revolutionizing higher education. It has
contributed to the internationalization of higher education in China. PBL as an innovative
model of teaching and learning in Chinese higher education has some shortcomings that many
scholars have found through their research that higher education programs can be addressed
through the use of technology support combined with PBL [34] [35] [36] [37].

Technology as a tool will facilitate human development. Technology can be used in a wide
range of areas to meet human needs. These technologies include computer or network
technologies [38]. Kokotsaki, Menzies, and Wiggins concluded through their research that the
factors that facilitate PBL include current network technologies [39]. Particularly in the Covid-
19 period, PBL coupled with the support of technology could be better applied to online
Ccourses.

Network Technology + PBL — Creative Teaching Model

Figure 3. Creative Teaching Model

3.1 Advantages of The Integrate of Network Technology and Problem-Based Learning

Technology becomes an important part of PBL, network technology is used to better answer
questions, enabling interaction, students play an important role in this innovative teaching
model [40]. Advantages of the integrate of network technology and PBL as follows:

3.1.1 Learner-centered change

By shifting from a teacher-centered approach to one that is more student-centered, this
approach will motivate students to learn, promote and develop their abilities [41]. With the use
of PBL, students can engage in PBL through the use of network technology. Students can also
use tools or devices that they feel they can use for learning [42].

In higher education, teachers need to create an PBL environment for students that is conducive
to this innovative approach. University teachers need to use tools (network technology) such as
questionnaires to gather feedback from students and to make timely adjustments to their
teaching models to promote a more student-centered approach to teaching and learning.



3.1.2 Close to real-world challenges

PBL is all about problem-based connections to the real world so that a combination of network
technology, teaching methods, and effective problem solving can be achieved. In Chinese
higher education teaching, PBL is often not effectively integrated with network technologies
and is sometimes not as effective as traditional teaching. Once the two are combined in an
innovative teaching application, the time spent is reduced [43].

Technology has to some extent solved the problem of traditional teaching (single online or
offline teaching) and has also increased the motivation of students to participate in the courses.
China has established many educational platforms through technology, such as the National
Public Service Platform for Smart Education, and the MOOC [44]. These are all educational
products of the combination of online technology and PBL.

3.1.3 Enhancing collaboration

While PBL has gone some way to enhancing students' ability to work together in groups, the
use of network technology has enhanced this collaboration. This collaboration is not only
between students and students, but also between students and teachers [45]. The enhanced
collaboration is also reflected in the integration of network technology with PBL to facilitate
the exploration of learners' inquiry questions. Combining the advantages of the first two points,
the learner-centered approach uses technology to solve real-world problems.

4 APPLICATION IN CHINESE HIGH EDUCATION

4.1 Application in Chinese High Education Form Academic Research

In the context of the integration of network technology and PBL in Chinese higher education,
100 academic studies by Chinese scholars were selected for this study. The results are shown in
Table 1, with the most applications in computer education (28%), followed by language
education (26%), medical (22%), and other studies in engineering education, psychology
education, design education, vocational education and environmental education.

Table 1 The probability of the application the integration of network technology and PBL in Chinese
higher education

Types of edcuation Proportion
Engineering education 9%
Computer education 28%
Medical education 22%
Language education 26%
Psychology education 4%
Design education 4%
Vocation education 3%
Environmental education 4%




Figure 4. The probability of the application the integration of network technology and PBL in Chinese
higher education

From Figure 4, it is clear that different types of education are being used to integrate network
technology with PBL in Chinese higher education, mainly in computer education, medical
education and language education, while other education needs to be developed in depth. The
following are applications of network technology and PBL integration in computer education,
medical education and language education.

4.2 Computer Education

In computer education, PBL is supported by network technology to help students conduct
experiments that simulate real-world situations and practice, unlike traditional online teaching
[46].

Many universities have developed PBL-based e-modules through the use of network
technology, and these e-modules are more efficient than traditional learning. Some universities
have used this to develop courses where students can role-play and create virtual realities,
which have been developed to engage students. More and more universities are using these
teaching tools in their computer education courses [47].

4.3 Medical Education

WeChat software combined with PBL can be applied to Chinese medicine courses, for example,
where university teachers divide students into different groups of four to five. This is used to
collect clinical data with the consent of the patient. This includes basic information about the
patient. This data is sent to the WeChat group in the form of pictures, videos, etc. Students will
be able to solve these problems in their groups based on this material. Each group will present
based on group discussion and comment on their performance. Students can then share their
experiences and improve their teaching. This teaching model can be applied to any course at
any level. It was particularly effective during Covid-19 [48] [49].

In addition, the educational platform developed through the integration of network technology
and PBL is very popular among medical teachers and students. This educational platform offers



several learning features. PBL allows you to store your medical organizational knowledge in
the platform, use it for revision and pre-reading, and exchange messages with each other in the
forum. The creation of online learning groups on the platform also fits in with the student-
centered teaching model and allows for larger groups than traditional groups. The learning
process includes recording and assessment. This integration also includes a wider range of
teaching materials, including audio and visuals, which are more authentic than traditional
teaching and increase student motivation [50].

4.4 Language Education

VR is almost entirely focused on education. VR technology can provide an immersive,
interactive virtual learning environment for language courses. Several VR language software
packages have been developed. Students can use VR devices for language practice. Students
can be divided into groups to select environments for practice. With textual descriptions of
selected points of interest in each scenario, students can then observe, describe, interpret and
predicate their immersive real-life environment in the target language. These quizzes were not
used for subsequent data analysis. The teacher should encourage the class to ask questions and
provide feedback to each other during and after the presentation [51].

History courses can use VR technology in the teaching of the curriculum. The features of VR
technology can improve the level and quality of teaching for teachers and the ability of students
to learn independently. Firstly, VR technology can enrich the content of the history course by
presenting it in a virtual and realistic environment. Students can learn about different historical
cultures and even communicate with historical figures. This will be a new kind of learning.
Students can work in groups to discuss and improve their learning efficiency. The teaching
methods are modified based on student performance as feedback [52].

5 CONCLUSION

This paper describes the application of a creative teaching model combining PBL and network
technology to computer education, medical education, and language education in higher
education in China. Although this creative teaching model has been developed in China, there
are some challenges. For example, some of the technology applications developed need to take
into account the cost and immaturity of the technology. Many academic areas require more
research to justify (currently the main areas are computer education, medical education, and
language education). We believe that in the future, these issues will be addressed. There will be
other new technologies combined with PBL that can be better applied to education for the
benefit of humanity.

6 RECOMMENDATION
The creative teaching and learning model of PBL combined with network technology needs
more enhancement in order to be widely promoted in Chinese higher education programmes.

Firstly, this creative teaching model has not been used for a long time and in many respects is
not supported by academic research. Therefore, it needs government funding for higher



education, and there are areas where research needs to be focused, such as environmental
education, design education, etc. Teachers and universities need to set up groups to design such
creative teaching models [53].

Secondly, this is because of the problems with higher education in China. It requires strong
government support and the cooperation of education stakeholders. For example, the
relationship between the education sector, schools, teachers, students and their parents. The
traditional Chinese education system is unlikely to adapt in a short period of time and this is an
issue that needs to be considered [53].

Technology issues. The immaturity of technology can lead to problems with teaching models,
which can affect student engagement and motivation. Technology also requires significant
maintenance costs and many schools have abandoned the use of technology because of
budgetary issues, as not every school can afford expensive applications [54].

REFERENCES

[1] Salmi, J. (2020). COVID's Lessons for Global Higher Education: Coping with the Present
While Building a More Equitable Future. Lumina foundation.

[2]  Pokhrel, S., & Chhetri, R. (2021) A literature review on impact of COVID-19 pandemic on
teaching and learning. Higher Education for the Future, 8(1): 133-141.

[31 Coman, C., Tiru, L. G., Mesesan-Schmitz, L., Stanciu, C., Bularca, M. C. (2020) Online
teaching and learning in higher education during the coronavirus pandemic: Students’ perspective.
Sustainability, 12(24): 10367.

[4] Pedersen, A. Y., Nergaard, R. T., K&ppe, C. (2018) Patterns of inclusion: Fostering digital
citizenship through hybrid education. Journal of Educational Technology & Society, 21(1): 225-236.
[5] Barrows, Howard S. (1988) The tutorial process. In: SIU, School of medicine. (Eds.),
Bibliogr., Springfield. 63.

[6] Dolmans, D. H. J. M., Henk G. Schmidt. (2000) What directs self-directed learning in a
problem-based curriculum. Problem-based learning: A research perspective on learning interactions,
251-262.

[71  Savin-Baden, M. (2000) Problem-based learning in higher education: Untold stories: Untold
stories. SRHE and Open University Press, Buckingham.

[8] Engel, Charles E. (1997) "Not just a method but a way of learning." In: Boud, D., Feletti, G.
(Eds.), The challenge of problem-based learning. Psychology Press., London. pp.17-27.

[91 Duch, B. J, Groh, S. E., Allen, D. E. (2001) The power of problem-based learning: a practical”
how to" for teaching undergraduate courses in any discipline. Stylus Publishing, LLC., Sterling.

[10] Torp, L., Sage, S. (2002) Problems as possibilities: Problem-based learning for K- 16
education (2nd ed.). Association for Supervision and Curriculum Development, Alexandria.

[11] Savery, J. R., Duffy, T. M. (1995) Problem based learning: An instructional model and its
constructivist framework. Educational technology, 35(5): 31-38.

[12] Thiagarajan, S. (1993) How to maximize transfer from simulation games through systematic
debriefing. In F. Percival, S. Lodge & D. Saunders (Eds.), Kogan Page., London. pp. 45-52.

[13] Stinson, J. E., Milter, R. G. (1996) Problem-based learning in business education: Curriculum
design and implementation issues. In Wilkerson, L., Gijselaers, W. H. (Eds.), New directions for
teaching and learning. Wiley Online Library., San Francisco. pp. 32-42.



[14] Wilkerson, LuAnn., Wim H. Gijselaers. (1996) Bringing problem-based learning to higher
education: Theory and practice. Jossey-Bass Publish., San Francisco.

[15] MacDonald, P. J. (1997) Selection of health problems for a problem based curriculum. In:
Boud, D., Feletti, G. (Eds.)., The challenge of problem-based learning. Psychology Press., London. pp.
93-10.

[16] Bransford, John D., L. Brown., Rodney R. Cocking. (2000) How people learn. National
academy press, Washington.

[17] Leon, J. S., Winskell, K., McFarland, D. A., Rio, C. D. (2015) A case-based, problem-based
learning approach to prepare master of public health candidates for the complexities of global health.
American journal of public health, 105(S1): S92-S96.

[18] Da Silva, A. B., de Arajjo Bispo, A. C. K., Rodriguez, D. G., Vasquez, F. I. F. (2018)
"Problem-based learning: A proposal for structuring PBL and its implications for learning among
students in an undergraduate management degree program.” Revista de Gestéb., 25(2):160-177.

[19] Hendry, G. D., Ryan, G., & Harris, J. (2003) Group problems in problem-based learning.
Medical Teacher, 25(6): 609-616.

[20] Baxter, C. M. (2000) Evaluation of an integrated curriculum using problem-based learning in a
clinical environment: the Manchester experience. Medical education, 34(3): 222-230.

[21] Dammers, J., Spencer, J., & Thomas, M. (2001) Using real patients in problem-based learning:
students’ comments on the value of using real, as opposed to paper cases, in a problem-based learning
module in general practice. Medical Education, 35(1): 27-34.

[22] Hitchcock, Maurice A., Alex S. Anderson. (1997) Dealing with dysfunctional tutorial groups.
Teaching and Learning in Medicine: An International Journal, 9(1): 19-24.

[23] Dolmans, D. H., De Grave, W., Wolfhagen, I. H., Van Der Vleuten, C. P. (2005)
Problem-based learning: Future challenges for educational practice and research. Medical education,
39(7): 732-741.

[24] Chang, Y., Brickman, P. (2018) When group work doesn’t work: Insights from students.
CBE—L.ife Sciences Education, 17(3): ar52

[25] Wang, G., Tai, B., Huang, C., Bian, Z., Shang, Z., Wang, Q., Song, G. (2008) Establishing a
multidisciplinary PBL curriculum in the School of Stomatology at Wuhan University. Journal of
dental education, 72(5): 610-615.

[26] Li, H., Du, X. Y. (2013) Confronting cultural challenges when reconstructing the teacher-
student relationship in a Chinese context. In M. Kirkebak, X. Du, A. Jensen (Eds.), Teaching and
learning culture. Brill., Leiden. pp. 79-94.

[27] Lenkauskaité, J., Mazeikiené, N. (2012) Challenges of introducing problem-based learning
(PBL) in higher education institutions: Selecting and using problems. Socialiniai tyrimai, (2): 78-88.
[28] Frambach, J. M., Driessen, E. W., Beh, P., Van der Vleuten, C. P. (2014) Quiet or questioning?
Students' discussion behaviors in student-centered education across cultures. Studies in Higher
Education, 39(6): 1001-1021.

[29] Kirkpatrick, R., Zang, Y. (2011) The negative influences of exam-oriented education on
Chinese high school students: Backwash from classroom to child. Language testing in Asia, 1(3): 1-
10.

[30] Wang, G., Tai, B., Huang, C., Bian, Z., Shang, Z., Wang, Q., Song, G. (2008) Establishing a
multidisciplinary PBL curriculum in the School of Stomatology at Wuhan University. Journal of
dental education, 72(5): 610-615.

[31] Zhang, S., Xu, J., Wang, H., Zhang, D., Zhang, Q., Zou, L. (2018) Effects of problem-based
learning in Chinese radiology education: A systematic review and meta-analysis. Medicine, 97(9).



[32] Fumin, F., Li, Z. (2012) Teachers' Roles in Promoting Students' Learner Autonomy in China.
English language teaching, 5(4): 51-56.

[33] Cheng, J. (2019) An investigation of learner autonomy among EFL students in mainland
Chinese universities (Doctoral dissertation, UTAR)

[34] Liu, M., Mu, X. (2022) Analysis of Computer Network Technology on New Media Problem-
Based Learning (PBL) Teaching Method. Wireless Communications and Mobile Computing, 2022.
[35] Diani, R., Syarlisjiswan, M. R. (2018) Webh-enhanced course based on problem-based learning
(PBL): Development of interactive learning media for basic physics Il. Jurnal Ilmiah Pendidikan
Fisika Al-Biruni, 7(1): 105-116.

[36] Montepara, C. A., Woods, A. G., Wolfgang, K. W. (2021) Problem-based learning case studies:
Delivery of an educational method and perceptions at two schools of pharmacy in Italy. Currents in
Pharmacy Teaching and Learning, 13(6): 717-722.

[37] Hallinger, P., Lu, J. (2011) Implementing problem-based learning in higher education in Asia:
challenges, strategies and effect. Journal of Higher Education Policy and Management, 33(3): 267-
285.

[38] Krupczak, J., Blake, J. (2014) Distinguishing engineering and technological literacy.
Philosophical perspectives on engineering and technology literacy, I: 2-3.

[39] Kokotsaki, D., Menzies, V., Wiggins, A. (2016) Project-based learning: A review of the
literature. Improving schools, 19(3): 267-277.

[40] Rahmawati, A., Suryani, N., Akhyar, M. (2020) Technology-Integrated Project-Based
Learning for Pre-Service Teacher Education: A Systematic Literature Review. Open Engineering,
10(1): 620-629.

[41] Garrett, T. (2008) Student-centered and teacher-centered classroom management: A case study
of three elementary teachers. The Journal of Classroom Interaction, (2008): 34-47.

[42] Johnson, A. M., Jacovina, M. E., Russell, D. G., Soto, C. M. (2016) Challenges and solutions
when using technologies in the classroom. In: Crossley, S. A., McNamara, D. S. (Eds.), Adaptive
educational technologies for literacy instruction. Routledge., NewYork and Lodon. pp. 13-30.

[43] Savery, J. R. (2015) Overview of problem-based learning: Definitions and distinctions.
Essential readings in problem-based learning: Exploring and extending the legacy of Howard S.
Barrows, 9(2): 5-15.

[44] Coman, C., Tiru, L. G., Mesesan-Schmitz, L., Stanciu, C., Bularca, M. C. (2020) Online
teaching and learning in higher education during the coronavirus pandemic: Students’ perspective.
Sustainability, 12(24): 10367.

[45] Sagr, M., Nouri, J., Vartiainen, H., Malmberg, J. (2020) What makes an online problem-based
group successful? A learning analytics study using social network analysis. BMC medical education,
20(1): 1-11.

[46] Almulla, M. A. (2020) The effectiveness of the project-based learning (PBL) approach as a
way to engage students in learning. Sage Open, 10(3): 2158244020938702.

[47] Wang, D., Samaka, M., Miao, Y., Ali, Z., Hoppe, H. U. (2016) A model-driven PBL
application to support the authoring, delivery, and execution of PBL processes. Research and Practice
in Technology Enhanced Learning, 11(1): 1-24.

[48] Luo, P., Pang, W., Wang, Y., Liu, M., Zhou, S., Liu, S., Zhou, F. (2021) WeChat as a platform
for problem-based learning among hematological postgraduates: feasibility and acceptability study.
Journal of Medical Internet Research, 23(5): e16463.

[49] Zeng, F., Deng, G., Wang, Z., Liu, L. (2016) WeChat: a new clinical teaching tool for
problem-based learning. International journal of medical education, 7, 119.



[50] Tambouris, E., Panopoulou, E., Tarabanis, K., Ryberg, T., Buus, L., Peristeras, V., Porwol, L.
(2012) Enabling problem based learning through web 2.0 technologies: PBL 2.0. Educational
Technology and Society, 15(4): 238-251.

[51] Xie, B., Liu, H., Alghofaili, R., Zhang, Y., Jiang, Y., Lobo, F. D., Yu, L. F. (2021) A review
on virtual reality skill training applications. Frontiers in Virtual Reality, 2, 645153.

[52] Papanastasiou, G., Drigas, A., Skianis, C., Lytras, M., Papanastasiou, E. (2019) Virtual and
augmented reality effects on K-12, higher and tertiary education students’ twenty-first century skills.
Virtual Reality, 23(4): 425-436.

[53] Coman, C., Tiru, L. G., Mesesan-Schmitz, L., Stanciu, C., Bularca, M. C. (2020) Online
teaching and learning in higher education during the coronavirus pandemic: Students’ perspective.
Sustainability, 12(24): 10367.

[54] Gray, J. A., & DiLoreto, M. (2016) The effects of student engagement, student satisfaction,
and perceived learning in online learning environments. International Journal of Educational
Leadership Preparation, 11(1): nl.



