Open Journal of Social Sciences, 2024, 12, 297-306

X/
%*

““ g‘ezlsee:‘at:-f(:?\ https://www.scirp..org/journa|/jss
¥4% Publishing ISSN Online: 2327-5960

L)

ISSN Print: 2327-5952

Construction of “Online-Offline” Teaching and
Process Evaluation System for Digestive
Endoscopy by Standardized Training Doctors™

Weiping Deng'2, Hongmei Zheng12#

1Gastroenterology Department, Shenzhen Longhua District Central Hospital, Shenzhen, China
*Department of Gastroenterology, Taihe Hospital of Shiyan City, Hubei University of Medicine, Shiyan, China

Email: *dwpdenweipinjob@163.com

How to cite this paper: Deng, W. P., &
Zheng, H. M. (2024). Construction of “On-
line-Offline” Teaching and Process Evalua-
tion System for Digestive Endoscopy by Stan-
dardized Training Doctors. Open Journal of
Social Sciences, 12,297-306.
https://doi.org/10.4236/jss.2024.122018

Received: November 1, 2023
Accepted: February 24, 2024
Published: February 27, 2024

Copyright © 2024 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

[Omom

Abstract

Objective: Research the “online-offline” teaching system of digestive endos-
copy for doctors and optimize the teaching evaluation system to improve the
teaching quality and teaching effect. Methods: A total of 57 doctors in diges-
tive endoscopy training from 2017 to 2019 were set as the control group, and
a total of 59 people from 2020 to 2022 after the epidemic were set as the re-
search group. The test questions are mainly combined with micro-lecture
teaching. Offline the human endoscopy operation is performed first in vitro,
then 7n vivo with animal models combined with case analysis, and compre-
hensive guidance and training of regulatory doctors are carried out during
the implementation process. Comprehensive evaluation of teaching quality
and teaching effect combined with offline assessment and other methods.
Results: The Direct Observation of Procedural Skills (DOPS) assessment of
the research group showed that the training doctor’s endoscope was about in
vitro operation skills (animals), in vivo operation skills (animals), the ability
of training doctors to obtain information and operation skills. (human body),
analytical and problem-solving ability in digestive endoscopy training, inter-
est in endoscopy learning, innovative thinking, whether the feedback between
teachers and training doctors is smooth, and evaluation of “online-offline”
teaching system methods Equal dimension evaluation is “excellent” and
“good”, and the comprehensive performance and training satisfaction are
higher than those of the control group (2 < 0.05), the DOPS evaluation “mod-
erate” and “poor” and the comprehensive score are below 60 and 61 - 70. The
division interval (%) was lower than that of the control group (2 < 0.05), and
the difference was statistically significant. Conclusion: The establishment of
the “online-offline” teaching system of digestive endoscopy for doctors in
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general training and the optimization of the process evaluation system are
beneficial to improve the teaching quality and teaching effect of digestive en-
doscopy for doctors in general training.
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1. Introduction

With the rapid development and perfect combination of scientific and technolo-
gical research and development, industrial manufacturing technology and mod-
ern medical diagnostic technology, gastrointestinal endoscopy technology enables
gastroenterologists to make more accurate diagnosis and treatment of biliary
tract, digestive tract and pancreas (Sun & Chen, 2019; Zhu, Ke, Xue et al., 2019).
Compared with internal, external, gynecological, and pediatric diagnostics, en-
doscopic diagnosis is more practical and has the professional characteristics of
integrating diagnosis and treatment, requiring the integration of clinical specialty
and basic medical knowledge with endoscopic operation skills, which is abstract
and confusing for beginners, and a great challenge for training doctors and teach-
ing teachers (Fan, Hu, Cui et al., 2019; Ji & Yuan, 2019). At the same time, due to
the increasing demand of major medical institutions for mastering endoscopy
technology, standardized training and the establishment of a reasonable assess-
ment and evaluation system are an important way to promote the training of doc-
tors to master endoscopy technology, and also an important training stage for
doctors to master endoscopy technology. How to properly regulate the teaching
quality of digestive endoscopy and formulate professional and standardized diges-
tive endoscopy training programs are important guarantees for doctors to mas-
ter this technology (Lv & Zhou, 2019). The traditional teaching resources of di-
gestive endoscopy are limited, the whole teaching process is mainly dominated
by teachers, the teaching mode and assessment method are single, and the
training doctors are mostly passive learning, and the active or independent
learning is less, while the digestive endoscopy is a clinical technology that focus-
es on practical operation and strong professional. How to effectively impart re-
levant knowledge to medical students has always been one of the difficulties in
endoscopy teaching (Zhao, Chi, Wang et al., 2019). Therefore, how to establish a
perfect teaching method of digestive endoscopy and optimize the teaching eval-
uation system to improve the teaching quality and teaching effect, and train quali-
fied professional endoscopy technicians or doctors still have space and necessity
for further research. Based on this, this study combined modern network technol-
ogy and existing teaching information resources to integrate the digestive endos-
copy teaching of doctors into an “online-offline” teaching system and optimize the

teaching evaluation system, which is summarized and shared as follows.
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2. Data and Methods
2.1. Research Object, Grouping and Teaching Method

A total of 57 endoscopy doctors from 2016 to 2018 were set as the control
group by retrospective investigation method, and 59 endoscopy doctors from
2019 to 2021 after the epidemic were set as the study group. The control group
is the traditional teaching method. Students first watch the teaching video,
PPT, PBL, video, etc., get familiar with the operation process, and then directly
transition to the clinical practice and take the exam paper after the internship,
and finally take the test paper results as the basis for training assessment. On the
basis of the traditional teaching plan of the control group, the research group used
network technology to integrate “online-offline” teaching resources and increase
and optimize the process assessment and evaluation system to comprehensively
evaluate the teaching quality and teaching effect of endoscopy (see 2.2 for detailed

rules).

2.2. Methods

2.2.1. To Train Doctors Digestive Endoscopy Teaching Objectives and
Curriculum
It includes two parts: the formulation of teaching syllabus and the implementa-

tion of teaching plan. See Figure 1.

2.2.2. Train the Doctor’s Digestive Endoscope “Online” Network
Platform Construction

It consists of four modules: 1) “online” platform management: 2) information

_ Optimize and integrate the teaching
Develop and train the content of each chapter
doctor's digestive
endoscopy teaching

syllabus Set the school hours reasonably
Teaching objectives and eachers discuss the knowledge points of eac
curriculum of digestive chapter and emphasize them in the teaching
endoscopy by . course
standardized training - ]
doctors Make in vitro, in vivo animal models, human

manipulation and other micro-videos

Common faults and treatment of gastrointestinal

The implementation of endoscope
digestive endoscopy ~
teaching plan for doctors ("

New developments and
trends in collecting and
disseminating
gastrointestinal endoscopy

. "y

Figure 1. Teaching objectives and curriculum of digestive endoscopy by standardized training doctors.
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Train doctor digestive
endoscope network
platform construction

management of trained doctors: 3) integration of teaching information resource
database: 4) implementation methods of the process assessment system. See

Figure 2.

2.2.3. “Offline” Course Construction of Digestive Endoscopy for Doctors
Including in vitro and in vivo animal model preparation and endoscopic expe-
riments, and finally under the guidance of teachers combined with case analysis

and human endoscopic operation.

2.2.4. “Online-Offline” Process Assessment and Evaluation System

According to the teaching syllabus and teaching plan, the doctor training should
pay attention to the process assessment and identify the teaching effect. “Online”
process assessment includes online learning (10%), attendance (10%), online
testing (10%), etc. “Offline” includes first in vitro (10%), then in vivo animal
model (20%), and finally under the guidance of teachers combined with case
analysis (10%) and then human endoscopy operation (30%). Each assessment
index is 100 points. Finally, comprehensive results after the training are obtained
by combining the total weight of the above assessment indicators. The “online”
process assessment includes the distribution of comprehensive score interval
(%), comprehensive score, satisfaction, etc. Among them, the comprehensive

score interval is divided into less than 60 points, 61 - 70 points, 71 - 80 points, 81

Administrators use micro-

"Online" platform teaching assistants and super
building star learning to build relevant
platforms

Program doctor
information entry

(—Attendance, homework,
Training doctor case analysis and diagnosis
information management issi

"Online" discussion and ]

teacher answers

[Relevant pathological, )
physiological, anatomical,
diagnostic theoretical
knowledge, in vitro, in
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Integration of teaching experimental guidance,
information resource base multimedia courseware,
teaching video, PPT, PBL,
Implementation measures of video, etc.)
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(see Figure 3)
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bank

Figure 2. Construction of digestive endoscopy network teaching platform for doctors.
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Figure 3. Procedures for implementing the digestive endoscopy process assessment system.

- 90 points, 91 - 100 points, and the percentage (%) of each interval is calculated.

2.2.5. Standardized Training Doctors Evaluated the Teaching Quality
and Teaching Effect of “Online-Offline” Teaching System

A questionnaire was used to collect the scores of standardized training doctors’
Direct Observation of Procedural Skills (DOPS) on the “online-offline” teaching
system and evaluate the degree of recognition and teaching effect. DOPS was
evaluated with a 50-point system, and each evaluation was divided into four le-
vels: Excellent (46 - 50 points), good (40 - 45 points), Good (30 - 39 points), not
good (<30 points) (Hengameh, Afsaneh, Morteza et al., 2015; Wang, Hao, Li et
al., 2021).

2.3. Statistical Methods

The statistical software was SPSS 22.0, and the data were expressed as mean *
standard deviation (¥ £s). The pairwise comparison between groups was per-
formed by Dunnet t test of the mean of two samples, and the comparison between

groups was performed by x* test. < 0.05 was considered statistically significant.

3. Results
3.1. Analysis of DOPS Results
In the DOPS evaluation of the research group, there were questions about the

skill of non-exercise (animal), the skill of exercise (animal), the ability of the

training doctor to obtain relevant information, the operation skill (human), the
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ability to analyze and solve problems in the digestive endoscopy training, the in-
terest in endoscopy learning, the innovation of thinking, whether the feedback
between the teacher and the training doctor was smooth, and the “online-offline”
teaching system method The DOPS of “excellent” and “good” were higher than
those of the control group (P < 0.05), while those of “medium” and “poor” were
lower than those of the control group (2 < 0.05), and the difference was statisti-
cally significant. See Table 1.

3.2. Comparison of Comprehensive Score Interval (%)
Distribution, Comprehensive Score and Satisfaction
between the Two Groups

The study group with scores below 60 and 61 - 70 interzone (%) was lower than
the control group, 71 - 80, 81 - 90, 91 - 100 interzone (%) and after the training
were higher than the control group (P < 0.05), the difference was statistically
significant. See Table 2.

Table 1. Comparison of DOPS results between the two groups [n (%)].

item group Excellent good medium poor
Control group 17 (29.82) 22 (38.60) 12 (21.05) 6 (10.53)
Gymnastic skill (animal)
Research group 21 (35.59)* 27 (45.76) 9 (15.25)* 2 (3.39)*
Control group 16 (28.07) 25 (43.86) 11 (19.30) 5(8.77)
Skills in gymnastics (Animal)
Research group 20 (33.90)* 29 (49.15) 8 (13.56)* 2 (3.39)*
Control group 18 (31.58) 22 (38.60) 13 (22.81) 4(7.02)
Handling skills (human)
Research group 22 (37.29)* 27 (45.76) 9 (15.25)* 1(1.69)*
The ability of the doctor to obtain Control group 15 (26.32) 20 (35.09) 15 (26.32) 7 (12.28)
relevant information Research group 26 (44.07)* 24 (40.68) 9 (15.25)* 0 (0.00)*
Control group 17 (29.82) 25 (43.86) 10 (17.54) 5(8.77)
Interest in endoscopy
Research group 24 (40.68)* 28 (47.46) 6 (10.17) 1(1.69)*
The ability to analyze and solve Control group 20 (35.09) 23 (40.35) 7 (12.28) 7 (12.28)
problems during digestive
endoscopy training Research group 26 (44.07)° 27 (45.76) 4 (6.78)" 2 (3.39)
Whether the feedback between the Control group 12 (21.05) 20 (35.09) 12 (21.05) 13 (22.81)
teacher and the doctor is smooth  Regearch group 28 (47.46)* 24 (40.69) 6 (20.34)* 1(1.69)
Control group 20 (35.09) 21 (36.84) 9 (15.79) 7 (12.28)
Innovative thinking
Research group 26 (44.07)* 25 (42.37) 6(10.17)* 2(3.39)
Whether the feedback between the ~ Control group 12 (21.05) 19 (133.33) 15 (26.32) 11 (19.30)
teacher and the doctor is smooth  pegearch group 27 (45.76)* 23 (38.98) 7 (11.86)° 0 (0.00)*
Evaluation of “online-offline” Control group 15 (26.32) 20 (35.09) 10 (17.54) 12 (21.05)
teaching system method Research group 26 (44.07)* 27 (45.76) 6 (10.17)* 0 (0.00)*
Note: Compared with control group, *2 < 0.05.
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Table 2. Distribution of comprehensive score interval (%) and comparison of comprehensive score and satisfaction between the

two groups [n (%)].

A score of

group 60 or less

Research group 0 (0.00)*

Control group 2 (3.51)

the comprehensive

After th
61 - 70 71 - 80 81-90  91-100 et e score is full
training .
conjuncture
2(3.39)  17(28.81)* 25(42.37)* 15(25.42)° 89.25+11.28° 93
8 (14.04) 14 (24.56) 22 (38.60) 11(19.30)  76.19 + 10.56 79

Note: Compared with control group, *2 < 0.05.

4. Discussion

The rapid development of endoscopy technology has significantly improved the
level of diagnosis and treatment of digestive system diseases, and the role of di-
gestive endoscopy in the diagnosis and treatment of digestive system diseases has
become increasingly significant. At the same time, the demand and ability of
endoscope operators have also increased day by day (Zhang, 2019). Therefore,
mastering the operation technology of digestive endoscopy has become an im-
portant subject in the standardized training of digestive endoscopy for trained
doctors in various teaching hospitals. For this reason, since 2015, China has offi-
cially launched the standardized training of resident physicians in combination
with the 2015 edition of the US BLS guidelines. The Digestive Endoscopy Branch
of the Chinese Medical Association made a brief summary of the development of
digestive endoscopy in China in the past year, including detailed guidance on the
training of digestive endoscopy doctors (Li, 2016; Hu, Yang, Huang et al., 2021).
In order to improve the overall skill operation and diagnosis level of the diges-
tive endoscope training doctors, exploring and developing diversified digestive
endoscope training programs to improve the teaching quality and teaching effect
of digestive endoscopy is an important guarantee for the training doctors to
master this technology.

After years of practice in the teaching of digestive endoscopy, our hospital has
developed diversified teaching methods, such as the recently completed “on-
line-offline” teaching and evaluation system of digestive endoscopy for doctors.
In addition to the traditional teaching implementation plan, network technology
is used to integrate the “online-offline” teaching and evaluation system, so that
teachers and students can communicate and interact in every step of the teach-
ing process. Students’ learning of digestive endoscope can be gradually and
gradually transition to clinical practice. Standardized training is carried out in
combination with various teaching methods such as case teaching, simulation
teaching, experimental animal teaching, demonstration teaching and clinical
“hand by hand” teaching, so that the trained doctors have enough time to think
about the operation process and their enthusiasm for learning is significantly in-
creased. The learning efficiency has been greatly improved (An, Shi, Sun et al.,
2019). In this study, DOPS results showed that In the DOPS evaluation of the
research group, there were questions about the skills of non-exercise (animal),
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skills of exercise (animal), ability of training doctors to obtain relevant informa-
tion, operation skills (human), ability to analyze and solve problems in digestive
endoscopy training, interest in endoscopic learning, innovation of thinking,
whether the feedback between teachers and training doctors was smooth, and
the method of “online-offline” teaching system Those with “excellent” and
“good” DOPS were higher than the control group, while those with “moderate”
and “poor” DOPS were lower than the control group. It is suggested that the
method of “online-offline” teaching system can optimize the allocation of
teaching equipment and teaching resources, and effectively realize the sharing of
high-quality teaching resources. Standardized training doctors use the “online”
platform of digestive endoscopy teaching to learn, which reflects the teaching
concept centered on standardized training doctors, and effectively breaks the
boundaries of time and space. At the same time, since digestive endoscopy is a
highly operational diagnosis and treatment discipline, pure “online” teaching is
not conducive to the cultivation of operational ability and the ability to observe
and analyze problems. To this end, the “offline” was added, including the prep-
aration of in vitro and in vivo animal models and endoscopic experiments, and
then the human endoscopic operation was carried out under the guidance of
teachers combined with case analysis. After the comprehensive assessment of the
process evaluation system, the comprehensive scores of the study group were
lower than the control group in the interval distribution of 60 points and 61 - 70
points, and the comprehensive scores of 71 - 80, 81 - 90, 91 - 100 points and the
satisfaction of the training between the regions were higher than the control
group. It is suggested that the construction of “online-offline” mixed teaching
can create a good learning atmosphere, fully mobilize the learning enthusiasm
and initiative of the training doctors, improve the autonomy and interaction of
learning, give full play to the respective advantages of “online-offline” teaching,
make them complement each other and work together, and finally achieve the
established goals (Xu, Li, Li et al., 2015; Guo, Zhang, Han et al., 2020). This
teaching method is conducive to the overall development of the professional ca-
reer of the doctors, so that the “teaching and learning” of the subject is harmo-
nious and unified, and it opens up the vision of the doctors, expands the learn-
ing space, and makes the knowledge of the doctors broader and deeper. In the
course of teaching, the doctors agreed to this teaching method, which greatly
improved the teaching quality and effect.

In short, by reasonably setting the teaching objectives and courses of digestive
endoscopy, building the “online” network platform and “offline” platform of di-
gestive endoscopy, developing a reasonable “online-offline” teaching system and
evaluating the teaching effect of the “online-offline” teaching system, It has rea-
lized a teaching and learning platform integrating independent learning, teacher
guidance and experimental teaching for doctors, optimized the teaching process
and management level, paid attention to the advancement of educational con-
tent, stimulated the learning interest of doctors, provided teachers with a conve-

nient and fast management platform, and also provided doctors with an inde-
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pendent and open learning environment. This has significantly improved stan-
dardized training doctors’ digestive endoscopy skills (Wu, Zhu, Hao et al., 2019).
In the era of rapid development of the information Internet, the construction of
the “online-offline” teaching and procedural evaluation system of standardized
training doctors’ digestive endoscope not only retains the intuitionistic and
operable nature of traditional teaching, but also organically combines theory,
practice and network. With the help of the network platform, teachers and stu-
dents can interact and solve questions in the learning process in a timely and ef-
fective manner. It provides a lot of convenience for related teaching work, makes
the way to acquire knowledge more convenient, enrich the classroom content,
enable students to update knowledge and obtain information infinitely, obtain
useful medical information, broaden their knowledge horizon, and constantly
improve their professional ability, skills and comprehensive quality. At the same
time, it also stimulates students’ enthusiasm for learning and strengthens their
understanding of knowledge points. The teaching quality has been greatly im-
proved (Huang, Zhang, Zhao et al., 2022; In Liangliang, but Green, 2019).

As a comprehensive clinical skill discipline, endoscopy has a strong interdis-
ciplinary and practical. Under the new situation and in the Internet information
age, it is still necessary to study how to do a good job in continuing medical
education for gastroenterologists, construct functional rooms with professional
characteristics by using existing technologies and abundant disciplinary re-
sources, and construct a reasonable and efficient digestive endoscopy teaching

and process evaluation system for training doctors.
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