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ABSTRACT

Undergraduate medical education in China has shifted from educator-centered learning to
self-directed learning (SDL) over the past few decades. Careful design of public engagement
activities can enable SDL and empower medical students to pioneer public health and patient
safety education. In this study, we aimed to innovate nervous system education by imple-
menting a public engagement model that empowers students to learn about the nervous
system by teaching the public. Our goal was to generate greater interest in the nervous
system at the undergraduate stage, inspire students’ enthusiasm to pursue a career in
neurology, and ultimately, contribute to health promotion. During the nervous system
module of the second year of the undergraduate curriculum, students were given the option
to participate in the public engagement model. Participants were tasked with the creation of
educational videos focusing on knowledge, attitudes, and behaviors associated with the
prevention and management of neurological diseases and their complications. The videos
were made accessible to the general public through the university’s official channel at the
end of the semester. A total of 117 students (67.24% of all students) chose to participate in
the public engagement model. Female students and those with higher Grade Point Averages
in the present semester were more likely to participate. The model received strong positive
feedback from participants, as students found the public engagement task helpful in learning
about the nervous system module as well as in enhancing their public engagement skills.
Despite the time and effort consumption, participating in the public engagement task did not
affect students’ exam scores. The public engagement task is an innovative model in the
nervous system curriculum and has the potential to be integrated into a broader range of
undergraduate courses. It empowers medical students to pioneer public health and patient
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safety education.

Introduction

The main objective of medical education is to equip
students with the necessary knowledge and skills to
become lifelong learners [1,2]. To achieve this aim, the
undergraduate medical education in China has under-
gone a number of significant transformations in the
past decades, with a shift from traditional curricula
encompassing individual modular subjects to problem-
based and system-based study, and integrated learning
methods [3-5]. Additionally, the learning strategies
have evolved from educator-centered to student-
centered, giving students the responsibility for their
own learning [6,7]. Student-centered learning or self-
directed learning (SDL) is an educational method where
students take control of the resources, strategies, and
pace of learning by themselves [8,9]. This approach

enables students to develop higher-order cognitive skills
and motivates them to become independent and self-
regulated learners [10].

Public engagement is the involvement of ‘specia-
lists who listen, develop their understanding, and
interact with non-specialists in non-profit activities
of educational, cultural, and social nature to engage
the public in science-related matters’ [11,12]. Careful
design of public engagement activities enables pro-
blem-based learning, which shares similarities to edu-
cational theories underlying SDL. A previous study
has shown public engagement to be a potential inno-
vative educational model for teaching pathology in
modern medical schools in the UK [13]. Additionally,
public engagement provides individuals with crucial
knowledge and attitudes about health and disease,
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allowing them to take a more active role in their own
health and healthcare safety [14-16]. As a result, par-
ticipation in public engagement activities empowers
medical students to pioneer public health and patient
safety education, ultimately benefiting the entire
community’s health and safety of healthcare [15,16].
In this study, we aimed to innovate nervous sys-
tem education by implementing a public engagement
model that empowers students to learn about the
nervous system by teaching the public. Our goal
was to generate greater interest in the nervous system
at the undergraduate stage, inspire students’ enthu-
siasm to pursue a career in neurology, and ultimately,
contribute to health promotion and patient safety.

Materials and methods
Study design and participants

This analytical cross-sectional study was conducted
between February and June 2022 during the nervous
system module of the second semester of the second
year of the undergraduate curriculum. The assess-
ment of this module comprised four parts: attendance
and daily assignments, a self-study session, an exam
of neuroanatomy, and the final exam. 15% of the total
grade was based on the self-study session, and stu-
dents had two options: 1) Students could participate
in the public engagement model. 2) Students were
given a list of questions related to neurological dis-
orders and asked to search the literature and write an
essay to address one question by themselves. Students
were required to choose one option at the beginning
of the module and had the entire semester to com-
plete the task. The self-study session was graded by
one faculty member at the end of the semester.

Public engagement model

Students who participated in the public engagement
model were allowed to form small groups of fewer
than five people. Participants were required to
develop educational videos (in the form of cartoons,
self-performances, or any other format) about
a neurological disease, such as stroke, epilepsy,
migraine, etc. These videos aimed to educate viewers
about the prevention and management of neurologi-
cal diseases and their complications. Throughout the
activity, students were in the leading position, where
they chose the topic, decided what messages to con-
vey, organized the materials, and made the presenta-
tion. A neurologist faculty member was designated to
supervise each small group. Each neurologist could
supervise a maximum of five groups. Students could
select their supervisor based on their topic of interest
and the supervisor’s area of expertise. In total, fifteen
faculty members were involved in the supervision

process. At the outset of the model, supervisors
were required to hold an initial meeting with each
group to discuss the chosen topic and teach them the
fundamental principles of public engagement.
Throughout the preparation phase, students could
contact their supervisor with any questions or request
additional meetings as needed. After the videos were
completed, supervisors were responsible for holding
a final meeting with each group to ensure that the
information presented was accurate, appropriate, and
easily understood. These meetings could be con-
ducted in person or online, and each meeting lasted
between 30 and 45 minutes. At the end of the seme-
ster, the videos were made accessible to the general
public through the university’s official channel.

Feedback questionnaire

A questionnaire was designed and validated by the
faculty members. Electronic copies of the question-
naire were sent to the students at the end of the
semester. The questionnaire comprised questions of
multiple choices or on a five-point Likert-type scale
(where 1 =strongly agree, 2 =agree, 3 =neutral, 4 =
disagree, and 5=strongly disagree) to evaluate the
participants’ attitudes and perceptions towards the
public engagement model.

Statistical analysis

Data were analyzed using IBM’s Statistical Package of
Social Sciences (SPSS) version 25. Descriptive statis-
tics were used to analyze the quantitative data. The
Mann-Whitney test was used to compare groups.
Linear Mixed-Effects Models or Logistic regression
were applied to determine associations. A p-value of
less than 0.05 was considered statistically significant.

Results
Participation in public engagement

One of the purposes of this project was to determine
the factors that influenced students’ decision to par-
ticipate in the public engagement model, thus stu-
dents were given the freedom to choose whether or
not they wanted to participate in the model. There
were 174 students from three classes in their second
year of undergraduate studies, with 88 males
(50.57%) and 86 females (49.42%). Of the 117 stu-
dents (67.24% of all students) who chose to partici-
pate in the public engagement task, 60.68% were
female (Table 1). In addition, participants had
a higher mean of Grade Point Average (GPA) in the
present semester than non-participants (3.57 +0.32
vs. 3.39+£0.54). Participation in public engagement
was found to be significantly associated with gender



Table 1. Distribution of gender, class and participation of
students in the study.

Male (% of all Female (% of all Sum (% of all
students) students) students)

Total 88 (50.57) 86 (49.42) 174 (100.00)
Class 1 30 (17.24) 30 (17.24) 60 (34.48)
Class 2 28 (16.09) 29 (16.67) 57 (32.76)
Class 3 30 (17.24) 27 (15.52) 57 (32.76)
Participants 46 (26.44) 1 (40.80) 117 (67.24)
Class 1 15 (8.62) 1(12.07) 36 (20.69)
Class 2 13 (7.47) 27 (15.52) 40 (22.99)
Class 3 18 (10.34) 23 (13.22) 41 (23.56)

(p=0.037) and GPA in the present semester
(p <0.001). The results indicate that female students
and those who perform better academically are more
likely to participate in this innovative self-directed
learning method.

Feedback on public engagement

Out of 117 participants, 91 students (77.78%) com-
pleted the feedback questionnaire at the end of the
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semester. 89.01% of participants found the public
engagement task helpful in learning about the ner-
vous system module (Figures 1 and 2), and they also
believed it enhanced their public engagement skills
(Figure 2). Additionally, participants felt fulfilled in
applying their academic knowledge to provide prac-
tical advice to the public (Figure 2). A remarkable
93.40% of participants would recommend junior stu-
dents to participate in the public engagement model
(Figure 3). This positive feedback highlights the ben-
efits of students gained from the public engagement
activity.

Public engagement and grades

Creating the educational video was a challenging and
labor-intensive task for participants, despite the pre-
sence of a faculty member to assist each group.
Students who opted out of the activity were con-
cerned about the time and effort required, which
might negatively impact their studies in the nervous
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Figure 1. Do you agree that participation in the public engagement model is helpful to your studying of the nervous system

module?
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Figure 2. In your opinion, what are the benefits of the public engagement model?

system module and other modules in the semester.
Therefore, we analyzed the factors that affected stu-
dents’ grades in the nervous system module. The
module’s final grade comprised four components:
attendance and daily assignments, a self-study ses-
sion, an exam on neuroanatomy, and the final
exam. We examined the factors that might influence
the scores of the two exams. Findings revealed that
participating in the public engagement task was not
associated with exam scores, nor did gender or class
affect the scores. Instead, the present semester’s GPA
significantly influenced the scores (p <0.001). This
suggests that good academic performance is the
strongest contributor to module scores, rather than
participation in the public engagement model.

Discussion

We propose public engagement as an innovative
educational model to improve the delivery of neurol-
ogy teaching in medical undergraduate education.
The positive feedback from participants and the lack
of negative impact on the final grade of the exams
support the implementation of this model in the

nervous system module and potentially other mod-
ules of undergraduate medical education.

The public engagement model is based on two key
principles: students’ preference for a problem-based
approach over a subject-based one and their motiva-
tion for self-directed learning. The successful incor-
poration of SDL in undergraduate education has
provided a foundation for this model’s applicability
to students. By allowing them to explore subjects they
are passionate about, the approach enhances knowl-
edge acquisition and retention compared to conven-
tional teaching methods, such as lectures [17,18].
A significant portion of the daily curriculum focuses
on anatomy, pathophysiology, diagnosis, treatment,
and prevention of neurological diseases and their
complications, providing a logical foundation for stu-
dents to further explore relevant issues that concern
the wider public. The inclusion of the lay audience
offers a platform for students to practice and imple-
ment their neurology knowledge. The ‘learning by
teaching’ method has been widely accepted as an
effective method of clinical education used by medi-
cal students worldwide [19,20]. Organizing materials
on relevant issues and teaching them in an easy-to-
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Figure 3. Do you agree that you will recommend junior students to participate in the public engagement model?

understand manner to the lay audience is
a challenging process that requires a better under-
standing of the background knowledge. Additionally,
creating educational videos within a group helps stu-
dents boost their team spirit and develop skills such
as leadership and project management. The lack of
restrictions on video formats encourages creativity
among students. Therefore, the combination of SDL
with the public engagement model enhances students’
learning experience by fostering diversity and crea-
tivity in active learning and providing an interactive
and rewarding experience to complement the existing
neurology curriculum.

It is important to note that the public engagement
model not only benefits students but also junior
doctors who are completing their specialty training
in neurology. This is an exceptional opportunity for
these doctors to enhance their teaching skills by
supervising students. Looking at a broader perspec-
tive, the public engagement model can benefit a wide
community, which ultimately contributes to the

public’s understanding of neurological disorders and
overall health improvement. Notably, neurological
disorders were the largest contributor to disability-
adjusted life years (DALYs) in Asia in 2019, as
reported by the Global Disease Burden [21], empha-
sizing the urgency of disease prevention.
Furthermore, equipping patients with the necessary
knowledge and attitudes about the prevention and
management of diseases and complications allows
them to play an active role in enhancing healthcare
quality and patient safety [14,15]. Thus, the public
engagement model has the potential to empower
undergraduate students to pioneer in public health
and patient safety education.

Implementing the public engagement model in
undergraduate curricula requires adequate planning
and organization to ensure consistent delivery and
high-quality learning outcomes. Our study serves as
a proof-of-concept pilot test. Successful implementa-
tion depends on students’ participation, which can be
challenging due to their existing academic and
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clinical commitments. Many medical students have
a rigid schedule, making it difficult to allocate time
for the public engagement model. Our study showed
that not all students chose to participate, and the
decision was influenced by factors such as gender
and academic performance. Since many medical stu-
dents are incentive and goal-oriented when it comes
to extracurricular activities [22], there needs to be
a compelling reason for them to invest the necessary
hard work and dedication into public engagement
activities. One possible solution is incorporating pub-
lic engagement into the assessment of the module, as
we did in our study, since the desire for a high score
can be a strong motivator for students. Moreover,
further opportunities to participate in national public
engagement competitions using educational videos
produced through this model can motivate more
students. The long-term sustainability of the public
engagement model depends on continuous innova-
tion and refinement to ensure it benefits students,
neurologists, and the public.

The public engagement model was designed to aid
the nervous system teaching and is currently in its
early stages, with many aspects to be improved.
Firstly, in the present study, creating an educational
video is the only activity of the model. There are
various public engagement activities, such as semi-
nars and group discussions, that can be incorporated
into the model to motivate more students and benefit
the wider public. Direct interactions with the public
can help students improve their communication
skills. Secondly, public engagement skills were taught
to individual groups by the facilitator, which may
result in variable delivery of these skills.
Introduction sessions can be included at the begin-
ning of the model, delivered through seminars or
lectures, ensuring systematic and standardized deliv-
ery of public engagement skills. This will enable stu-
dents to gain more benefits from the model. These
transferable skills are valuable to students in other
modules and in their future work in hospitals.

In conclusion, we have proposed an innovative pub-
lic engagement model to improve the undergraduate
nervous system curriculum, stimulate interest in neu-
rology, and ultimately, contribute to health promotion
and patient safety. This model incorporates current
successful theories of medical education and has the
potential to facilitate peer-to-peer learning in the early
stages of undergraduate education. Further refinement
and development of the model could ensure its long-
term sustainability and lead to integration into
a broader range of undergraduate courses.
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