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Abstract

Objectives: Problem-based learning (PBL) is widely used in

medicine instruction worldwide. Little research has been

done on video-triggered cases in medical education in

China. The aim of this study is to determine whether video-

triggered cases are to be preferred over text-based cases and

to evaluate their effectiveness in PBL.

Methods: A questionnaire was designed to investigate the

attitudes toward video-triggered cases. The respondents

were 30 instructors and 320 third-year students of the five-

year and eight-year undergraduate programs at Shanghai

Jiao Tong University School of Medicine.

Results: The majority of the students and instructors

reported that thiswas their first timeusing a video-triggered

case in PBL. The students considered the video-triggered

case to be helpful for developing an understanding of the

cases and motivating the respondents to learn compared to

text-based cases previously used.

Conclusions: Video-triggered cases are much preferred

over text-based cases in PBL, even by students and instruc-

tors who are accustomed to text-based cases. The strategic

use of video-triggered cases in PBL may be an effective

approach for guiding self-directed learning in undergradu-

ate medical education.

Keywords: video-triggered cases; problem-based learning;

questionnaire

Introduction

Problem-based learning (PBL) was pioneered in 1969 by the

American neurology professor Howard Barrows, working
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at McMaster University in Canada, and it is now one of

the most popular teaching methods in the world [1]. PBL is

a teaching strategy in which students collect and develop

knowledge and problem-solving skills through contextual-

ized and realistic scenarios [2]. This strategy is student-

centered educational approach emphasizing self-directed

problem solving. In typical PBL setting, students begin by

solving a problem from a clinical scenario through a text-

based case. The students then present, elaborate, and syn-

thesize their self-study findings through brain-storming.

PBL has the advantage of cultivating students’ ability

to think independently, critical thinking and teamwork

skills [3, 4].

Given the many advantages of PBL, it has been applied

widely in various fields of medical education in China,

and it has achieved good results. However, its effective-

ness varies across different studies, and some limitations

have been noted [5–8]. There is evidence of a decline in

student interest in the PBL process [2], and the approach

currently fails to cognitively engage students. One main

reason for this is the lack of student engagement result-

ing from the monotonous format of scenario introduction

through text-based cases [2, 9, 10]. Cases that are presented

in textual form cannot fully convey the authenticity of

clinical scenarios and the patient’s existence as an indi-

vidual, which is why enriching the format of PBL cases is

encouraged [11].

The use of video-triggered cases is suggested as an

alternative solution [12, 13]. However, compared with

more traditional teaching methods, such as text-based

case studies, we currently know very little concerning

the implementation and effectiveness of this pedagogical

approach. To deepen the reform of clinical medicine teach-

ing and explore new teaching models and methods, for

the first time, this study constructs and implements video-

triggered cases in the “Organ Integration of the Endocrine

System” course at Shanghai Jiao Tong University School of

Medicine. Through a questionnaire survey and data anal-

ysis, this study also evaluates the students’ engagement

in PBL sessions using a video-triggered case and identi-

fies their perception of this case vs. a traditional text-

based case in PBL, exploring methods of optimizing the PBL

approach.
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Methods

Participants and settings

The participants were 320 third-year students, including

undergraduate students of the five-year and eight-year

Clinical Medicine and Stomatology program at Shanghai

Jiao Tong University School of Medicine, and 30 instructors

who participated in the PBL teaching.

Course design and implementation

Design of the PBL case

The PBL case used in this study, named “Give Me a Glass

of Iced Cola”, was based on a real clinical case. The patient

was a 26-year-old male who first came to the Depart-

ment of Oral Mucosal Diseases due to parched mouth and

scorched tongue having continued for two weeks that had

been aggravated for two days. An oral mucosal doctor con-

ducted preliminary physical examinations and laboratory

tests and reported that the patient’s blood sugar was sig-

nificantly elevated and that there could be an acid-base

balance disorders. During referral to the Emergency Inter-

nal Medicine Department, the patient suddenly fell uncon-

scious, and his condition worsened rapidly, bringing him to

the brink of death. The final diagnosis of Type 2 diabetes

mellitus with ketoacidosis was made on the basis of the

patient’s medical history, clinical features, and laboratory

examination results. Soon thereafter, the patient was trans-

ferred to the Endocrinology Department for further treat-

ment. After a series of timely and effective treatments, the

patient returned to stability. Finally, he was provided with

diabetes health education.

Video-triggered case production in the PBL

Before the PBL course began, the trained endocrinolo-

gists and residents jointly performed and filmed a video

according to clinical scenarios from the beginning of the

case to the restoration of the patient’s state after treat-

ment. The emergency of the patient’s condition was demon-

strated through the transformation of different treatment

scenes, the words and actions of the attending physician,

and the necessary narration. Laboratory examination data

and descriptions drawing on physical examination that

were not fully displayed in the video were supplemented

by a text version of the case. The full video was edited

into several clips according to the progress of the case

(Figure 1).

Implementation of the video-triggered case in the PBL

course

From December 2022 to March 2023, this video-triggered

case was used in a PBL session for “Organ Integration of

Figure 1: The video-triggered case production in the problem-based learning process. Several trained endocrinologists and residents jointly

performed and filmed a video according to clinical scenarios. The full video of the video-triggered case was edited into several clips according to the

progress of the case and played in order of course progress.
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the Endocrine System” course for students in their third

year of the five-year and eight-year Clinical Medicine and

Stomatology program at the Shanghai Jiao Tong University

School of Medicine. PBL sessions were conducted in groups

that consisted of 8–12 students and two trained instructors

(clinical and basic instructors).

The entire PBL course was divided into three sessions.

In the first session (80 min), the instructor distributed the

QR codes on pages one and two of the first scenario of the

case according to the learning progress, and the students

scanned the QR codes to obtain the corresponding video-

triggered cases and the supplementary text cases. In the

second session (120 min), the students reported the learn-

ing points of the case in the form of a 5–6 min PowerPoint

slide presentation, during which other students could ask

questions, express their opinions, or interact with each

other. Then, the instructors distributed the second sce-

nario of the case. During the discussion taking place in

the first two sessions, under the auspices of the student

chair, the students were able to summarize the key con-

tent, ask questions and then solve the problems indepen-

dently. In the third session (40 min), the author summa-

rized the PBL. The complete video of the case (including

the development, diagnosis, treatment, and prognosis of

the disease) was played for the students, and a represen-

tative of a group of students was invited to share and

elaborate on the diagram of the mechanism of this case.

Finally, the instructor summarized the course and rela-

tive knowledge points (basic medicine, clinical medicine,

and medical humanities) according to the preset teaching

objectives and provided feedback and comments concern-

ing the diagrams of the mechanism that were made by the

students.

Learning assessment and data collection

This study used a questionnaire survey method, consisting

of two parts, one for the students and one for the instruc-

tors. The first part evaluated the video-triggered case and

its effect of implementation, consisting of several ques-

tions with response options given as agree, neutral, or dis-

agree. The second part is fill in the blank questions, regard-

ing opinions and suggestions on video-triggered cases.

The questionnaires were distributed through WJX (a Chi-

nese online survey platform similar to Amazon Mechani-

cal Turk) during the PBL summary class, and students and

instructors completed it independently and anonymously,

emphasizing the confidentiality of the questionnaire to

ensure the credibility of the results. A total of 30 instruc-

tor questionnaires and 320 student questionnaires were

collected.

Results

Students’ evaluation of video-triggered
cases in the PBL process

Among the 320 students, 306 (95.6 %) stated that this was

their first time receiving a video-triggered case in PBL. Most

of the students considered the video clips to be interesting,

and they preferred video-triggered cases over text-based

cases in the PBL. The majority of the students expressed a

high degree of acceptance of the application of this video-

triggered PBL case and recognized the effectiveness of this

learning model (Figure 2).

The students’ opinions and suggestions regarding this

video-based teaching process could be categorized into two

Figure 2: Students’ evaluation of video-triggered cases in the problem-based learning process (%).
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Table 1: Instructors’ evaluation of video-triggered cases in the problem-based learning (PBL) process.

Question Agree n (%) Neutral n (%) Disagree n (%)

Video-triggered cases are innovative. 30 (100.0) 0 (0.0) 0 (0.0)

Video-triggered cases are feasible. 27 (90.0) 3 (10.0) 0 (0.0)

The length of this video-triggered case is appropriate. 28 (93.3) 2 (6.7) 0 (0.0)

The content of this video-triggered case is appropriate. 27 (90.0) 3 (10.0) 0 (0.0)

Video-triggered cases enhance students’ interest in learning. 29 (96.7) 1 (3.3) 0 (0.0)

Video-triggered cases can stimulate a more effective learning process. 28 (93.3) 2 (6.7) 0 (0.0)

Video-triggered cases make it easier for students to understand the cases. 27 (90.0) 2 (6.7) 1 (3.3)

Video-triggered cases are much preferred over text-based cases in PBL. 27 (90.0) 2 (6.7) 1 (3.3)

Video-triggered cases are worth promoting in the future. 27 (90.0) 3 (10.0) 0 (0.0)

major types: (1) video production needs to give more atten-

tion to details, including the image of the actors (such as the

obese body shape of the patient in this case), the expression

of the patient’s physical signs (such as the deep and large

breaths that the patient takes in this case), etc.; (2) the video

and text cases contain some duplicated information and

should be optimized.

Instructors’ evaluation of video-triggered
cases in the PBL process

All 30 instructors (100 %) used and conducted video-

triggered PBL for the first time. The instructors set a high

value on the implementation and effectiveness of the video-

triggered case (Table 1).

The instructors also provided some opinions and sug-

gestions for this video-based teaching process: (1) establish-

ing a video case library in the futurewould be preferable; (2)

adding appropriate humanistic care content, such as doctor-

patient communication or conflicts, is necessary.

Discussion

In the present study, students and instructors preferred the

modified PBLdelivery approach, video-triggered cases, over

traditional, text-based cases. By presenting the patient as

a real person with a face, who talks, feels and worries,

instead of a character on paper, the video-triggered case

received unanimous praise and recognition from students

and instructors, along with proposed further optimization

plans. This method of teaching not only retains the advan-

tages of the original PBL method but also keeps pace with

the demands of the times for reform and innovation, laying

a foundation for future clinical work and promoting the

development of students’ comprehensive abilities and cul-

tivation of quality.

As shown in this study, the majority of students and

instructors experienced a video-triggered case for the first

time. Text-based cases are used as a conventional and tra-

ditional method for PBL in medical schools in China. The

production costs of text-based cases are much lower than

those of video-triggered cases, and they are much easier to

produce and implement. The production of video-triggered

cases generally requires professional staff and actors, the

production of text records and subtitles, and the purchase

of hardware for dissemination and playback. The major

problem with text-based cases is that they cannot realisti-

cally simulate the challenges of solving problems in clinical

environments [10]. In real clinical environments, doctors

rarely make diagnosis and treatment decisions on the basis

of textual descriptions, as seen in text-based cases. Before

they make a diagnosis, doctors need to communicate with

the patient, perform a physical examination, and explain

the symptoms and investigation results.

As many previous studies have shown, video-triggered

cases may havemany advantages that text-based cases lack.

First, a video-triggered case provides a real clinical sce-

nario. When a patient comes in for a consultation, informa-

tion concerning that patient comes in many different ways

at the same time, both verbal and nonverbal. Unlike the case

of the PBL course triggered by text-based cases, in which

patients’ opinions are interpreted and summarized, video-

triggered cases allow students to listen to patients’ actual

complaints and actively extract relevant information before

they participate in discussion. In addition to verbal infor-

mation, nonverbal information on the patient is equally

important. Many types of nonverbal information, such as

the appearance of patients, facial expressions, gestures, gait,

movement, mental status and even their emotional states,

should receive attention. In text-based cases, some or all of

these clues may be lost. Video of a real scene combined with

patients’ reports supplemented in paper is much closer to

the problem-solving process as it is experienced in an actual
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clinical environment. The use of video-triggered cases may

not only enhances students’ observational power but also

encourages their integration of information [10].

Second, video-triggered cases can increase students’

motivation to solve problems and stimulate their cognitive

processes. PBL emphasizes students’ autonomous learning.

After students have identified learning problems, they need

to find new information and build new knowledge to solve

these problems. The entire process of self-directed learn-

ing is mainly driven by motivation. Studies have shown

that video-triggered cases in PBL may stimulate students’

interest and desire in learning, and students may also be

more motivated [10, 14]. In addition, critical thinking is

very important in PBL. Unlike the case of students exposed

to text-based cases, the verbal interaction between stu-

dents exposed to video-triggered cases contains more terms

related to data exploration, theory construction and theory

evaluation, and critical thinking increases [15, 16]. The learn-

ing process is thus more effective in video-triggered cases

than in text-based cases for PBL.

Third, video-triggered cases can preserve nonverbal

information and allow students to observe the interactions

between patients and doctors. In the text-based case, the

results of doctor-patient interactions, that is, the medical

history and physical examination results, are sorted and

presented to the students. However, this interactive process

is an opportunity for students to learn how doctors inter-

act with patients: how patients ask questions, how doctors

listen and talk to patients, how problems can be explained,

etc. Therefore, video-triggered cases may be better suited

than text-based cases in terms of the goal of directly show-

ing students the clinical interaction, guided by the doctor’s

reasoning process.

Although the video-triggered cases discussed above

have many advantages, they also have several limita-

tions. Video-triggered cases cannot replace real interactions

between students and real patients. Text-based cases detach

students from the messiness of real patients’ lives and emo-

tions [11]. The most ideal solution is to use real patients and

reception scenes in PBL, but due to patient privacy and clin-

ical medical safety considerations, this method is impracti-

cal. The duration of receiving patients in real clinical set-

tings may far exceed a few minutes, and owing to time,

filming, andproduction costs, video-triggered casesmay still

simplify the actual clinical experience with patients to a

certain extent. Moreover, video-triggered cases that include

scenarios with vibrant and sensory-rich data may lead to

sensory saturation and cognitive overload [17, 18], as well as

the use of videos, multi-media, and computers, may disrupt

the PBL [19].

Some of the advantages of the video-triggered cases

listed above are based on theoretical analysis, while oth-

ers are based on research on a limited number of stu-

dents. Many video-triggered cases have been developed

worldwide, but relatively little research has been conducted

on the implementation of video-triggered cases in China.

Therefore, one aim of this study is to understand the over-

all preferences of students and instructors who are accus-

tomed to text-based cases and the reasons for their pref-

erences, attempting to find optimal solutions for video-

triggered cases in PBL.

In this study, we attempted to find an optimization

plan for video-triggered cases through questionnaires. First,

situational performance should be closer to the real cases.

For example, the presentation of general physical features

and clinicalmanifestations should be closer to the real state.

Second, when video is used in combination with supple-

mentary text cases, the repetitive presentation of content

can be avoided. Third, medical humanities education can

be included in video-triggered cases, such as doctor–patient

communication.

However, this study also had limitations. First, as a

new teaching mode, the evaluation criteria for the effect

of video-triggered cases in PBL are all subjective. Objective

evaluations, such as tests, should be introduced to com-

pare the effects of video-triggered cases and traditional text-

based ones. Second, this study did not adopt a randomized

controlled design. In our following research, two randomly

assigned groups of students and instructorswill be arranged

to receive video-triggered or text-based cases simultane-

ously to test the efficacy of different teachingmethods based

on similar clinical scenarios. Additionally, a quiz will be

administered immediately after teaching to obtain instant

feedbacks from the students and instructors. Lastly, the

availability of high-quality videos is also a problem that

needs to be addressed in PBL in the future.

Conclusions

Video-triggered cases are much preferred to text-based

cases in PBL learning by both students and instructors.

Video-triggered cases can stimulate not only a more effec-

tive learning process but also students’motivation to engage

in self-directed learning. The strategic use of video-triggered

cases in PBL may be an effective approach for medical

education.
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