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Abstract

Background This study aimed to assess the effectiveness of the BOPPPS model (bridge-in, learning objective,
pre-test, participatory learning, post-test, and summary) in otolaryngology education for five-year undergraduate
students.

Methods A non-randomized controlled trial was conducted with 167 five-year undergraduate students from Anhui
Medical University, who were allocated to an experimental group and a control group. The experimental group
received instruction using the BOPPPS model, while the control group underwent traditional teaching methods.
The evaluation of the teaching effectiveness was performed through an anonymous questionnaire based on the
course evaluation questionnaire. Students’ perspectives and self-evaluations were quantified using a five-point Likert
scale. Furthermore, students’'comprehension of the course content was measured through a comprehensive final
examination at the end of the semester.

Results Students in the experimental group reported significantly higher scores in various competencies compared
to the control group: planning work (4.27 +0.676 vs. 4.03+0.581, P<0.05), problem-solving skills (4.31 +0.624 vs.
4.03+0.559, P<0.01), teamwork abilities (4.19+0.704 vs. 3.87 £0.758, P < 0.05), and analytical skills (4.31+0.719

vs. 4.05+0.622, P<0.05). They also reported higher motivation for learning (4.48+0.618 vs. 4.09+0.582, P<0.01).
Additionally, students in the experimental group felt more confident tackling unfamiliar problems (4.21+0.743 vs.
3.95+0.636, P<0.05), had a clearer understanding of teachers’ expectations (4.31+0.552 vs. 408 £ 0.555, P<0.05),
and perceived more effort from teachers to understand their difficulties (4.42+0.577 vs. 4.13£0.59, P<0.01). They
emphasized comprehension over memorization (3.65+1.176 vs. 3.18 + 1.065, P< 0.05) and received more helpful
feedback (4.40+0.574 vs. 4.08+0.585, P<0.01). Lecturers were rated better at explaining concepts (4.42+0.539 vs.
4.08+0.619, P<0.01) and making subjects interesting (4.50+0.546 vs. 4.08 +0.632, P<0.01). Overall, the experimental
group expressed higher course satisfaction (4.56+0.542 vs. 4.34+0.641, P<0.05). In terms of examination
performance, the experimental group scored higher on the final examination (87.7+6.7 vs.84.0+ 7.7, P<0.01) and in
noun-interpretation (27.0+ 1.6 vs. 26.1+2.4, P<0.01).
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Conclusion The BOPPPS model emerged as an effective and innovative teaching method, particularly in enhancing
students' competencies in otolaryngology education. Based on the findings of this study, educators and institutions
were encouraged to consider incorporating the BOPPPS model into their curricula to enhance the learning

experiences and outcomes of students.

Keywords BOPPPS model, Otolaryngology education, Five-year undergraduates, Competency-based education

Introduction

Otolaryngology is a distinctive clinical discipline char-
acterized by its unique professional attributes that focus
on the diagnosis and treatment of disorders affecting the
ears, nose, throat, head and neck regions. Otolaryngolo-
gists frequently encounter various clinical manifestations
associated with systemic diseases, requiring advanced
clinical reasoning and complex problem-solving abilities
[1]. Undergraduate otolaryngology education encom-
passes a wide range of knowledge areas and emphasizes
the integration of theory and practice to train a highly
qualified cadre of doctors [2]. The challenge of this spe-
cialized education lies in providing effective teaching
modalities that ensure competency in the diagnosis and
management of otolaryngologic disorders within a stan-
dardized framework [2—4].

In medical curricula, the traditional teaching prevalent
in the current evidence relies on lecture-based instruc-
tion and emphasizes the delivery of syllabi and concepts
[4]. However, the term “traditional” is not clearly defined
and may vary depending on the individual teacher. In this
format, students first receive reading materials, includ-
ing textbooks and the course syllabus, and then pas-
sively absorb knowledge through face-to-face classroom
sessions, while teachers impart theoretical knowledge,
answer questions, and repeat any knowledge points that
students had not been fully understood in the class, via
PowerPoint slides and handouts [5, 6]. This model often
results in unsatisfactory learning outcomes as medical
students acquire knowledge passively from instructors
with little interaction, resulting in decreased motivation
to study and innovate. Moreover, otolaryngology experi-
ence and training in medical schools have been gradually
declining at undergraduate medical education worldwide
[7, 8]. As a consequence, undergraduate students and
primary care practitioners often exhibit low competency
in managing ear, nose, and throat problems, such as dif-
ficulty in accurately diagnosing common conditions, lim-
ited proficiency in performing basic examinations, and
insufficient knowledge of appropriate treatment proto-
cols [4, 9-12]. Thus, it is crucial to restructure the cur-
rent educational approach from conventional didactic
learning, aiming to enhance students’ competencies by
incorporating focused teaching and skills training [3].

The BOPPPS (bridge-in, learning objective, pre-
test, participatory learning, post-test, and summary)
model was a six-stage framework which was originally

developed by the Center for Teaching and Academic
Development, University of British Columbia, Canada
[13]. It offered a comprehensive and coherent teaching
process and theoretical foundation to achieve learning
objectives [5]. Moreover, it clearly organized the teach-
ing process and creates a closed-loop teaching unit with
an integrated system that emphasizes the effective-
ness of learning outcomes and the diversity of teaching
methods [5]. Several studies have demonstrated that the
BOPPPS model is more effective than traditional instruc-
tion in enhancing students’ skills and knowledge, as well
as improving their self-learning ability, academic per-
formance, and learning satisfaction across various dis-
ciplines, such as ophthalmology, thoracic surgery and
gynecology [5, 14-18]. However, the application of the
BOPPPS model in otolaryngology education has not
been fully explored.

In fact, we first applied the single BOPPPS teaching to
integration cases in the spring of 2021 for the students of
Class 2017, and then in 2022 for Class 2018. Unlike tra-
ditional teaching, the BOPPPS model encouraged active
engagement from students through participatory learn-
ing activities, fostering deeper understanding, critical
thinking, and application of knowledge. Moreover, while
traditional teaching may focus primarily on content
delivery, the BOPPPS model emphasized the integration
of theoretical concepts with practical clinical scenarios,
thereby promoting a more holistic approach to learning
[6, 18]. In this study, we conducted a preliminary evalua-
tion of the effectiveness of the BOPPPS model for otolar-
yngology education among five-year undergraduates.

Methods

Participants and recruitment

This study was a non-randomized controlled trial con-
ducted at Anhui Medical University between April 1,
2023, and May 30, 2023. We recruited 167 students
majoring in clinical medicine from Anhui Medical Uni-
versity who were undergraduate students studying oto-
laryngology in their eighth semester. Informed consent
was obtained from each participant prior to enrolment in
the study. Each participant voluntarily agreed to take part
in this study. The students were from almost all regions of
China and approximately half of them were residents of
Anhui province. They all received systematic pre-college
education under the same guideline and using the same
textbooks after passing the requirements of the entrance
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examination. The students were divided into 4 sections
to be taught separately. Each section was usually taught
by one teacher throughout the entire Otolaryngology
course. All teachers had at least 10 years’ experience of
teaching and met the standard requirements of teaching
after group rehearsal of the course contents. We assigned
them to two groups: an experimental group that used the
BOPPPS model and a control group that used the tradi-
tional instructional approach.

Study design and setting

The study conducted over two months, focusing on the
effectiveness of the BOPPPS model in teaching otolar-
yngology. The experimental group applied the BOPPPS
model, while the control group received traditional lec-
ture-based instruction. Both groups covered a total of 49
topics related to otolaryngology, with chronic sinusitis
being one example. The course comprised 27 sessions
with 45 min per session. The study included 169 five-year
undergraduate students from Anhui Medical University,
with 49 students in the experimental group and 118 stu-
dents in the control group. Students were allocated to
these groups based on their class schedules and avail-
ability. The same curriculum was used as the teaching
content for both groups of students. The teaching pro-
cesses were completed within the same duration for the
experimental group and the control group. The control
group received mainly traditional teaching [19]. In the
traditional lecture-based format, teachers delivered theo-
retical knowledge through PowerPoint slides, handouts,
and lectures. Students passively received information and
took notes. The traditional teaching sessions involved the
following steps: Reading Material: Students first received
the reading material, including textbooks and the course
syllabus. Classroom Instruction: Teachers used overhead
projectors and PowerPoint slides to deliver the content
face-to-face, with minimal student interaction. Teaching
Materials: Students had access to teaching materials and
reference book. Question and Answer: Teachers answered
students’ questions and repeated any points that were not
fully understood.

The experimental group applied the BOPPPS model
for teaching, using the topic on chronic sinusitis as an
example. The BOPPPS model is composed of six parts
[6, 20]: Bridge-in: Before class, the teacher introduces
two problems of chronic sinusitis from online searching
platforms (https://pubmed.ncbi.nlm.nih.gov) to motivate
students’ interest in learning clinical diseases character-
ized by “rhinorrhea” and “headache” The teacher also
provides a clinical case with a framework for understand-
ing the course’s main content by asking students to recall
the anatomy and physiology of the paranasal sinuses
and the common symptoms of chronic sinusitis. Objec-
tive: According to the course syllabus of Anhui Medical
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University, the teacher clearly states the diagnosis and
treatment of chronic sinusitis as the focus of the course.
Pre-assessment: The teacher administers a quiz or a poll
to assess the students’ prior knowledge and understand-
ing of chronic sinusitis. The teacher also asks students
to share their questions or difficulties about the topic.
Participatory learning: The teacher divides the students
into small groups and assigns each group a clinical case
related to chronic sinusitis. The students are instructed
to discuss the case in their groups and answer questions
based on the pre-assessment such as: what are the pos-
sible causes and risk factors of chronic sinusitis? what
are the diagnostic tests and criteria for chronic sinusitis?
what are the treatment options and goals for chronic
sinusitis? how would you educate the patient about pre-
vention and self-care? The teacher facilitates the discus-
sion by providing feedback, guidance and additional
information as needed. Post-assessment: The teacher
conducts another quiz or a poll to evaluate the students’
learning outcomes and progress after the participa-
tory learning. The teacher also urges students to reflect
on their learning experience and identify their strengths
and weaknesses. The teacher adjusts the subsequent con-
tent to improve teaching efficiency based on the post-
assessment. Summary: The teacher summarizes the main
points and key concepts of chronic sinusitis. The teacher
also reviews the learning objectives and emphasizes the
clinical implications and applications of chronic sinusitis.
The teacher encourages students to expand their learning
beyond the course and seek further learning resources if
interested, such as by consulting expert consensus and
clinical guidelines (e.g., European Position Paper on Rhi-
nosinusitis and Nasal Polyps, 2020). To ensure clarity and
concision, the teaching flowchart is depicted in Fig. 1.

Assessment of teaching outcomes

To evaluate the efficacy of the BOPPPS instructional
model, we administered an anonymous questionnaire to
the students. The questionnaire was adapted from the
course evaluation questionnaire [21]. The students from
both groups filled out the questionnaire after completing
the course. We quantified the students’ perspectives and
self-evaluations using a five-point Likert-type scale rang-
ing from a score of one for strong disagreement to a score
of five for strong agreement.

We also tested the students’ understanding of the
course content by administering a comprehensive final
examination at the end of the semester. The written
examination (with a total score of 100 points) assessed
the theoretical knowledge of Otolaryngology. The
examination questions consisted of three parts: medi-
cal-terms interpretation (28 points), single-choice ques-
tions (42 points) and short-answer questions (30 points).
They were randomly selected from the examination
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Theoretical knowledge explanation: noun interpretation on chronic sinusitis
Topics covered: causes, symptom, signs, diagnosis, and treatment of chronic sinusitis

.

* Question answering

+ Knowledge summarization
* Homework assignment

Page 4 of 9

« Course evaluation
questionnaire

[NEHGESA IOt e Wrchacn e MNP ISR ¢ Writen examination

* Problem
introduction

« Interest
motivation

« Clinical case
provision

* Diagnosis and
treatment
statement

* Prior knowledge
assessment

*» Group division

* Case assignment

* Discussion and answer
facilitation

* Main point
summarization

* Objective review

» Further learning
encouragement
learning

« Learning oulcome
cvaluation
« Teaching adjustment

Fig. 1 Flowchart of BOPPPS and traditional instructional teaching using chronic sinusitis as an example. Bridge-in: following the problem introduction or
a clinical case, delve into the interest motivation by exploring the symptoms of chronic sinusitis, such as “rhinorrhea”and “headache,’commonly searched
online, sparking our curiosity about this condition. Objective: diagnosis and treatment of chronic sinusitis based on the course syllabus. Pre-assessment: a
quiz/poll; sharing any questions or areas of difficulty regarding the topic. Participatory learning: students are divided into small groups to analyze clinical
cases of chronic sinusitis, discussing causes, diagnostics, treatments, and patient education. Post-assessment: quiz/poll, student reflection on learning ex-
perience, and subsequent content adjustment for improved teaching efficiency. Summary: the teacher summarizes key points of chronic sinusitis, reviews
learning objectives, underscores clinical implications, and encourages students to explore additional resources for further learning

Table 1 Participant characteristics

Characteristics Experimental  Control X/t p-
group (n=49) group val-
(n=118) ue
Gender
Male, n (%) 30(61.2) 87 (73.7) 2581  0.108
Female, n (%) 19(38.3) 31(26.3)
Age in years
Range of age 20-23 19-23
mean+SD 21.29+0874 21.70£1.024 2356  0.120
Source of the
students
City, n (%) Hefei, 43 (87.8) Hefei, 109 0.903 0.342
(92.4)
Country, n (%) 49 (100) 118 (100)

question bank, which encompassed the students’ skills in
Otolaryngology.

Statistical analysis

Statistical analyses were conducted using SPSS 26.0
(SPSS, Inc., Chicago, IL). The quantitative data were
presented as meanststandard deviations and subjected
to analysis using the t-test. Meanwhile, categorical data
were analysed by the chi-square test. P<0.05 indicated
that the difference was statistically significant.

Results

Demographic characteristics of the participants

Table 1 depicted the main demographic features of the
two groups of undergraduate students. The experimen-
tal group consisted of 49 students (30 males, 19 females)
with a mean age of 21.29 years. The control group com-
prised 118 students (87 males, 31 female) with a mean
age of 21.70 years. The two groups were comparable in
their general characteristics, such as sex, age, and origin
of the students (P>0.05). No significant differences were

observed between the two groups regarding sex, age, and
family background (P>0.05).

Comparison of student perspectives

In Table 2, we compared students’ perspectives in the
control group to those of the experimental group. Stu-
dents in both groups considered the otolaryngology
course to be too heavy (3.56+1.050 vs. 3.39+0.894),
overly theoretical and abstract (3.75+1.139 vs. 3.36+1.00)
and needed a good memory (4.25+0.700 vs. 4.13+£0.461).
There was no significant difference in learning pressure
(3.40£1.125 vs. 3.2010.962, P>0.05), course compre-
hension (3.42+1.164 vs. 3.30+1.013, P>0.05), and time
spent (3.7311.086 vs. 3.53£0.910, P>0.05) between the
two groups. More students in the experimental group
agreed that BOPPPS model significantly enhanced
their ability to plan their own work (4.27+0.676 vs.
4.03+£0.581, P<0.05), developed their problem-solving
skills (4.31£0.624 vs. 4.031£0.559, P<0.01), helped them
work as a team member (4.19%+0.704 vs.3.87%0.758,
P<0.05), sharpen their analytical skills (4.31£0.719 vs.
4.051£0.622, P<0.05), and improved their motivation for
learning (4.48+0.618 vs. 4.09+0.582, P<0.01) than the
control group. Through the experimental group course,
students felt more confident about tackling unfamil-
iar problems than through the control group course
(4.21£0.743 vs. 3.95£0.636, P<0.05). Compared to those
in the control group, students in the experimental group
demonstrated a significantly clearer understanding of the
teaching staff’s expectations from the start (4.31+0.552
vs. 4.081+0.555, P<0.05). Furthermore, the experimen-
tal group perceived a greater effort from the staff to
understand their difficulties (4.42+0.577 vs. 4.13+£0.59,
P<0.01), a stronger emphasis on comprehension rather
than memorization (3.65+1.176 vs. 3.18 £1.065, P<0.05),
and received more helpful feedback from the teaching
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Table 2 Comparison of the modified course experience questionnaire between the experimental group and control group

Question Experimen-  Control t-value p-
tal group group val-
ue

To do well in this course all you really need is a good memory 425+0700 41310461 1.342 0.181
The course is overly theoretical and abstract 3751139  336+1006 2061 0.053
There was a lot of pressure on me to do well in this course 340+1.125 32040962  1.051 0.297
The sheer volume of work to be got through in this course means you can't comprehend it all 342+1.164  330+£1.013 0595 0.554
thoroughly

The work was too heavy 356+1.050 33940894  1.021 0310
I was generally given enough time to understand the things we have to learn 373+£1086  353+0910 1.125 0.264
My course helped me to develop the ability to plan my own work 427+0676  403+0581 2134 0.036
The course improved my skills in written communication 431+£0589 396+0643 3426 0.001
The course developed my problem-solving skills 431+0624 403+0559 2771 0.007
As a result of my course, | feel confident about tackling unfamiliar problems 42140743  395+0636 2121 0.037
The course sharpened my analytic skills 431+£0719  405+0622 2213 0.030
The course helped me to develop my ability to work as a team member 4.19+£0.704  387+0.758 2533 0.012
The staff here make it clear right from the start what they expect of students 431+£0552  4.08+0.555 2506 0014
The staff make a real effort to understand difficulties students may be having with their work 442+0577  413+059%  2.796 0.006
Staff seem more interested in testing what you've memorized than what you've understood 365+1.176  3.18+1.065 2455 0.015
Teaching staff here normally give helpful feedback on how you are doing 440+£0574  408+0585  3.246 0.002
Our lecturers are extremely good at explaining things to us 442+0539 408+0619 3454 0.001
Teaching staff here work hard to make their subjects interesting 450+0546  4.08+0632 4253 0.000
The teaching staff of this course motivated me to do my best work 448+0618 409+0582 3816 0.000
Overall, | am satisfied with the quality of this course 4560542  434+0641 2153 0.033

This survey adopted a five-point Likert-type scale (1, strongly disagree; 2, disagree; 3, neutral; 4, agree; 5, strongly agree). Values are means+SD.

staff (4.40%£0.574 vs.4.08+0.585, P<0.01). Addition-
ally, students in the experimental group found the lec-
turers to be significantly better at explaining concepts
(4.42£0.539 vs.4.08+0.619, P<0.01) and perceived a
higher level of effort in making the subjects interesting
(4.50+0.546 vs. 4.08+0.632, P<0.01) than those in the
control group. Overall, the experimental group was sig-
nificantly more satisfied with the course than the control
group (4.5610.542 vs. 4.34£0.641, P<0.05).

Evaluation of academic performance

The experimental group achieved significantly higher
final examination scores compared to the control group
(87.7%£6.7 vs. 84.0£7.7), and the difference was statisti-
cally significant (P=0.004). The experimental group also
obtained significantly higher scores in noun-interpre-
tation than the control group (27.0+£1.6 vs. 26.1+£24,
P=0.005). However, there was no statistically significant
difference in single-choice scores between the two groups
(31.8+6.1 vs. 30.0£4.9, P=0.076), as well as in short-
answer scores (28.213.3 vs. 28.0+3.4, P=0.690) (Fig. 2).

Discussion

The evolution of medical education has been driven by
advancements in medical knowledge and pedagogy, as
well as the need to address the complexities of chronic
disease management and adapt to demographic, eco-
nomic, and organizational changes in the healthcare

system [22, 23]. In the past few decades, medical educa-
tion has shifted from a disease-oriented approach to a
problem-based approach, and finally to a competency-
based approach [24, 25]. This transformation signified
a crucial shift towards a more holistic and integrated
model of otolaryngologic medical education [26-28].
It recognized the dynamic and complex nature of the
field and the changing healthcare environment, where
the demands on future otolaryngologists extended far
beyond mere anatomical knowledge.

This study was the first application of the BOPPPS
model in otolaryngologic education for the fourth year
undergraduates in terms of students’ perspectives and
examination scores. The findings revealed several posi-
tive outcomes. Firstly, the BOPPPS model significantly
developed students’ problem-solving skills, improved
teamwork, sharpened analytical skills, and increased
students’ motivation for learning by engaging students
in challenging clinical scenarios and encouraging them
to analyse complex situations. Those skills are crucial
and essential to make quick and accurate decisions for
optimal patient treatment. Several studies demonstrated
that the BOPPPS model enhanced clinical practice abili-
ties and increased student satisfaction, and that it better
inspired enthusiasm and enhanced comprehensive abili-
ties in clinical teaching practice, which was consistent
with our findings [6, 18]. Secondly, the model promoted
effective communication and cooperation by engaging
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Fig. 2 Comparison of examination scores between experimental and control groups

students in participatory activities and group discussions.
This approach enhanced critical thinking abilities during
problem-solving exercises, enabling students to assess
medical information, interpret diagnostic findings, and
explore diverse treatment alternatives. Thirdly, it culti-
vated a supportive and engaging learning environment,
leading to increased confidence and a deeper understand-
ing of the subject matter for students. By prioritizing
comprehension over memorization and providing per-
sonalized guidance, the model optimized students’ learn-
ing strategies. These results were confirmed by a recent
meta-analysis, which highlights the significant impact of
the BOPPPS model across multiple disciplines in Chinese
medical education [5]. The most crucial outcome was the
significantly higher final examination scores achieved
by the experimental group. These scores were not only
important for evaluating the students’ academic achieve-
ment, but also for measuring educational quality in the
field [6, 18]. The application of the BOPPPS model with
or without innovative teaching in medical education
demonstrated its effectiveness, fulfilling the requirements
of competency-based teaching, equipping future otolar-
yngologists with the necessary skills to make quick and

accurate decisions in patient treatment, and meeting the
needs of modern medical education [14, 16, 29, 30].

Competency-based education was an outcomes-cen-
tered approach that focused on mastering specific skills
and knowledge required in a field of study, rather than
memorizing facts and information [31-33]. In our study,
the BOPPPS model, a six-stage framework, was used to
design and deliver effective and engaging instruction for
otolaryngology education. Our results demonstrated
significant improvements in analytical skills, problem-
solving abilities, and motivation, thereby supporting the
effectiveness of the BOPPPS model in achieving compe-
tency-based educational outcomes. Each stage has a spe-
cific purpose and function in the teaching process [20,
34].

1 Bridge-in: This stage aims to capture the students’
attention and interest by linking their prior
knowledge and experience to the new topic or
concept. This stage can help students activate their
existing competencies and connect them to the new
learning objectives, as well as motivate them to learn
more.

2 Objective: This stage defines the clear and
measurable learning outcomes that the students are
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expected to achieve by the end of the lesson. This
stage can help students concentrate on mastering
specific competencies required in their field of
study, as well as provide them with clear criteria and
expectations for assessment.

3 Pre-assessment: This stage evaluates the students’
current level of knowledge and skills related to the
topic, as well as their learning needs and preferences.
This stage can help teachers identify the students’
strengths and weaknesses, as well as tailor their
instruction accordingly. This stage can also help
students self-assess their competencies and set their
own learning goals.

4 Participatory learning: This stage engages the
students in active and collaborative learning
activities that help them acquire and apply the new
knowledge and skills. This stage can help students
develop and enhance their competencies through
problem-solving exercises, case studies, simulations,
role-plays, and other interactive methods. This stage
can also help students practice their critical thinking,
communication, teamwork, and other soft skills that
are essential for their field of study.

5 Post-assessment: This stage evaluates the students’
learning outcomes and progress by measuring their
achievement of the learning objectives. This stage
can help teachers provide feedback and guidance to
the students on their performance and improvement.
This stage can also help students demonstrate their
competencies and reflect on their learning process.

6 Summary: This stage reviews and reinforces the
main points and key concepts of the lesson, as well as
provides feedback and guidance for further learning.
This stage can help students consolidate their
competencies and transfer them to other contexts, as
well as identify their areas for further development.

Implications for practice

As a result, the BOPPPS model could provide a struc-
tured and systematic way to assess and enhance students’
competencies, as well as encourage active participation
and collaboration among students [6, 18, 35]. By using
the BOPPPS model, teachers could create a meaningful
and memorable learning experience for their students,
preparing them for real-world challenges in their field of
study. By focusing on practical application, personalized
feedback, and collaborative learning, the model fostered
a transformative learning experience that empowered
students to become competent and well-rounded profes-
sionals in their chosen field [5, 17]. The model’s applica-
tion provided a comprehensive and in-depth approach to
develop students’ abilities, ensuring they were well-pre-
pared for their future careers.
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The results of this study suggested that educators and
institutions should explore integrating the BOPPPS
model into their curricula to optimize the learning expe-
rience for aspiring otolaryngologists. The findings also
supported the wider adoption of competency-based ped-
agogy, emphasizing the potential of BOPPPS to enhance
students’ perceptions, academic performance, and over-
all learning experiences in otolaryngology education and
beyond, aligning with other studies [5, 17, 28, 35]. The
findings underscored the significance of learner-centered
and practice-oriented approaches in medical educa-
tion, providing useful insights for curriculum design and
instructional strategies [35]. As educators and institu-
tions seeked to optimize learning outcomes and prepared
competent healthcare professionals, the BOPPPS model
served as a promising and effective tool for shaping the
future of otolaryngology medical education [6, 18].

All students from the five-year undergraduate pro-
gram acknowledged the course’s heavy workload and
its theoretical and abstract nature. They also recognized
the importance of having a good memory for effectively
navigating the course material. There were no significant
differences between the two groups in terms of learn-
ing pressure, course comprehension, and the amount of
time spent on the course. These findings indicated that
while the BOPPPS model positively influenced some
aspects of students’ learning experiences and academic
performance, it did not drastically alter their overall
perceptions of the course’s demands and challenges.
The course’s heavy workload and abstract content may
remain inherent challenges of otolaryngology educa-
tion, regardless of the teaching methodology employed.
To further enhance the learning experience, future stud-
ies could investigate ways to reduce the perceived heavy
workload and abstract nature of the course while con-
tinuing to utilize the strengths of the BOPPPS model
[30, 36, 37]. Implementing additional interactive and
hands-on learning opportunities, incorporating practical
case studies, and providing tailored support for memory
retention could be potential strategies to adopt. Moving
forward, educators and institutions can build upon the
strengths of the BOPPPS model while exploring addi-
tional strategies to optimize students’ learning experi-
ences in otolaryngology.

Limitations and future research suggestions

While this study offered valuable insights, it was impor-
tant to recognize certain limitations in its design and
scope. Firstly, the research focused on a specific group
of fourth year undergraduates, potentially limiting the
generalizability of the findings to students at different
stages of their medical education. Expanding the study
to include a more diverse cohort from various edu-
cational levels would provide a more comprehensive
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understanding of the model’s efficacy. Additionally, the
study’s single-institution setting and relatively short dura-
tion might restrict the applicability of the results to other
medical schools. Conducting future research involving
multiple institutional settings, larger sample sizes and a
longitudinal investigation extending over multiple years
would enhance the external validity and enable a broader
assessment of the BOPPPS model’s impact. In this study,
the survey was designed to capture general aspects of the
learning experience applicable to any teaching method,
though we recognize the need for refined questions to
better address the nuances of each methodology. While
students from different classes had their teaching ses-
sions conducted simultaneously to minimize informa-
tion sharing, the possibility cannot be entirely eliminated.
Furthermore, a crossover design was not feasible due to
logistical constraints and the structured curriculum, but
future research should incorporate this approach for a
more direct comparison and to capture the long-term
effects of the BOPPPS model on students’ academic per-
formance and perceptions.

Conclusion

In this study, BOPPPS model increased student satisfac-
tion and improved learning outcomes in otolaryngologic
medical education by fostering active learning, problem-
solving skills, teamwork, analytical thinking, and motiva-
tion. This comprehensive approach showed great promise
in effectively cultivating future otolaryngologists. Educa-
tors and medical institutions should consider adopting
similar innovative teaching methodologies to enhance
the learning experiences and academic achievements of
medical students.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512909-024-05868-3.

[ Supplementary Material 1 ]

Acknowledgements
Not applicable.

Author contributions

DC-F designed the study and drafted the manuscript. C-W designed the
course evaluation questionnaire. XM-Q, SY-Q, Y-X, and YT-W collected data
and assessed examination scores for eligibility. JX-H performed the statistical
analysis and supervised the study. All authors critically reviewed and revised
the manuscript. All authors read and approved the final manuscript.

Funding
This work was supported by the Natural Science Foundation of Anhui
Provincial Education Department (KJ2021A0315).

Data availability
Data is provided within the manuscript or supplementary information files.

Page 8 of 9

Declarations

Ethics approval and consent to participate

This study was conducted following the guidelines of the Helsinki Declaration,
and approved by the local Ethics Committee of the Second Affiliated

Hospital of Anhui Medical University (YX2024-034). The Ethics Committee

of the Second Affiliated Hospital of Anhui Medical University approved all
experimental protocols for this study. Each participant voluntarily took part in
this study. Informed consent was obtained from all subjects and/or their legal
guardian(s).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Otorhinolaryngology Head and Neck Surgery, the
Second Affiliated Hospital of Anhui Medical University, Hefei 230601,
Anhui Province, China

“Department of Economics and Trade, School of Economics and
Management, Hefei University, No. 99 Jinxiu Avenue, Hefei 230601, Anhui
Province, China

3Department of Hematology, the Second Affiliated Hospital of Anhui
Medical University, NO. 678, Furong Road, Hefei 230601, Anhui Province,
China

Received: 11 February 2024 / Accepted: 6 August 2024
Published online: 09 August 2024

References

1. Steven RA, McAleer S, Jones SE, Lloyd SK, Spielmann PM, Eynon-Lewis N,
Mires GJ. Defining performance levels in undergraduate otolaryngology
education. J Laryngol Otol. 2022;136(1):17-23.

2. Patel B, Saeed SR, Smith S. The provision of ENT teaching in the undergradu-
ate medical curriculum: a review and recommendations. J Laryngol Otol.
2021;135(7):610-5.

3. Mayer AW, Smith KA, Carrie S. A survey of ENT undergraduate teaching in the
UK. J Laryngol Otol. 2020;134(6):553-7.

4. Fung K. Otolaryngology-head and neck surgery in undergraduate medi-
cal education: advances and innovations. Laryngoscope. 2015;125(Suppl
2):S1-14.

5. MaX, Zeng D, Wang J, Xu K, Li L. Effectiveness of bridge-in, objective, pre-
assessment, participatory learning, post-assessment, and summary teaching
strategy in Chinese medical education: a systematic review and meta-analy-
sis. Front Med (Lausanne). 2022;9:975229.

6. HuK MaRJ,MaC,Zheng QK Sun ZG. Comparison of the BOPPPS model and
traditional instructional approaches in thoracic surgery education. BMC Med
Educ. 2022;22(1):447.

7. Al-Hazimi A, Zaini R, Al-Hyiani A, Hassan N, Gunaid A, Ponnamperuma G,
Karunathilake I, Roff S, McAleer S, Davis M. Educational environment in tradi-
tional and innovative medical schools: a study in four undergraduate medical
schools. Educ Health (Abingdon). 2004;17(2):192-203.

8. NandiPL, Chan JN, Chan CP, Chan P, Chan LP. Undergraduate medical educa-
tion: comparison of problem-based learning and conventional teaching.
Hong Kong Med J. 2000;6(3):301-6.

9. Oyewumi M, Isaac K, Schreiber M, Campisi P. Undergraduate otolaryngology
education at the University of Toronto: a review using a curriculum mapping
system. J Otolaryngol Head Neck Surg. 2012;41(1):71-5.

10.  Ferguson GR, Bacila IA, Swamy M. Does current provision of undergradu-
ate education prepare UK medical students in ENT? A systematic literature
review. BMJ Open. 2016,6(4).e010054.

11. Mace AD, Narula AA. Survey of current undergraduate otolaryngology train-
ing in the United Kingdom. J Laryngol Otol. 2004;118(3):217-20.

12. Campisi P, Asaria J, Brown D. Undergraduate otolaryngology education in
Canadian medical schools. Laryngoscope. 2008;118(11):1941-50.

13.  Pattison P, Russell D. Instructional skills workshop handbook. Vancouver,
Canada: UBC Centre for Teaching and Academic Growth; 2006.


https://doi.org/10.1186/s12909-024-05868-3
https://doi.org/10.1186/s12909-024-05868-3

Fan et al. BMC Medical Education

20.

21

22.

23.

24.

25.

26.

27.

(2024) 24:860

Chen L, Tang XJ, Chen XK, Ke N, Liu Q. Effect of the BOPPPS model combined
with case-based learning versus lecture-based learning on ophthalmology
education for five-year paediatric undergraduates in Southwest China. BMC
Med Educ. 2022,22(1):437.

LiY, Li X, LiuY, Li Y. Application effect of BOPPPS teaching model on funda-
mentals of nursing education: a meta-analysis of randomized controlled
studies. Front Med (Lausanne). 2024;11:1319711.

Li Z, Cai X, Zhou K, Qin J, Zhang J, Yang Q, Yan F. Effects of BOPPPS combined
with TBL in surgical nursing for nursing undergraduates: a mixed-method
study. BMC Nurs. 2023;22(1):133.

Pan Y. A review on the application and development of the BOPPPS Model in
Chinese Colleges and universities. Int J Educational Curriculum Manage Res.
2023;4(2):1-8.

Xu Z, Che X, Yang X, Wang X. Application of the hybrid BOPPPS teaching
model in clinical internships in gynecology. BMC Med Educ. 2023;23(1):465.
Mennin S, Martinez-Burrola N. The cost of problem-based vs traditional medi-
cal education. Med Educ. 1986;20(3):187-94.

Zhang L. Teaching design and practice of intensive reading course based on
BOPPPS. J Lang Teach Res. 2020;11(3):503-8.

Broomfield D, Bligh J. An evaluation of the ‘short form’course experience
questionnaire with medical students. Med Educ. 1998;32(4):367-9.

Lucey CR. Medical Education: part of the Problem and Part of the solution.
JAMA Intern Med. 2013;173(17):1639-43.

Norman G. Medical education: past, present and future. Perspect Med Educ.
2012,1(1):6-14.

MclIntosh C, Patel KR, Lekakis G, Wong BJF. Emerging trends in rhinoplasty
education: accelerated adoption of digital tools and virtual learning plat-
forms. Curr Opin Otolaryngol Head Neck Surg. 2022;30(4):226-9.

Gantz BJ. Evolution of Otology and Neurotology Education in the United
States. Otol Neurotol. 2018;39(4S Suppl 1):564-8.

Ishman SL, Stewart CM, Senser E, Stewart RW, Stanley J, Stierer KD, Benke JR,
Kern DE. Qualitative synthesis and systematic review of otolaryngology in
undergraduate medical education. Laryngoscope. 2015;125(12):2695-708.
Comer BT, Gupta N, Mowry SE, Malekzadeh S. Otolaryngology Education in
the setting of COVID-19: current and future implications. Otolaryngol Head
Neck Surg. 2020;163(1):70-4.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

Page 9 of 9

Henri M, Johnson MD, Nepal B. A review of competency-based learning:
tools, assessments, and recommendations. J Engin Educ. 2017;106(4):607-38.
Wen H, XuW, Chen F, Jiang X, Zhang R, Zeng J, Peng L, Chen Y. Application of
the BOPPPS-CBL model in electrocardiogram teaching for nursing students: a
randomized comparison. BMC Med Educ. 2023;23(1):987.

Ma X, Ma X, Li L, Luo X, Zhang H, Liu Y. Effect of blended learning with
BOPPPS model on Chinese student outcomes and perceptions in an
introduction course of health services management. Adv Physiol Educ.
2021;45(2):409-17.

Wagner N, Fahim C, Dunn K, Reid D, Sonnadara RR. Otolaryngology residency
education: a scoping review on the shift towards competency-based medical
education. Clin Otolaryngol. 2017,42(3):564-72.

Frank JR, Snell LS, Cate OT, Holmboe ES, Carraccio C, Swing SR, Harris P,
Glasgow NJ, Campbell C, Dath D. Competency-based medical education:
theory to practice. Med Teach. 2010;32(8):638-45.

Chen JX, Thorne MC, Galaiya D, Campisi P, Gray ST. Competency-based medi-
cal education in the United States: what the otolaryngologist needs to know.
Laryngoscope Investig Otolaryngol. 2023;8(4):827-31.

Wu C, He X, Jiang H. Advanced and effective teaching design based on
BOPPPS model. Int J Continuing Eng Educ Life Long Learn. 2022,32(5):650-61.
Li P, Lan X, Ren L, Xie X, Xie H, Liu S. Research and practice of the BOPPPS
teaching model based on the OBE concept in clinical basic laboratory experi-
ment teaching. BMC Med Educ. 2023;23(1):882.

Jamil Z, Naseem A, Rashwan E, Khalid S. Blended learning: call of the day for
medical education in the global South. SOTL South. 2019;3(1):57-76.

Lin GSS, Tan W-W, Tan H-J, Khoo C-W, Afrashtehfar KI. Innovative pedagogical
strategies in health professions education: active learning in dental materials
science. Int J Environ Res Public Health. 2023;20(3):2041.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Evaluation of the BOPPPS model on otolaryngologic education for five-year undergraduates
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Participants and recruitment
	﻿Study design and setting
	﻿Assessment of teaching outcomes
	﻿Statistical analysis

	﻿Results
	﻿Demographic characteristics of the participants
	﻿Comparison of student perspectives
	﻿Evaluation of academic performance

	﻿Discussion
	﻿Implications for practice
	﻿Limitations and future research suggestions

	﻿Conclusion
	﻿References


