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AIM: Scenario-based teaching has demonstrated potential in medical education, but its application to comprehensive gynecological
laparoscopic training remains limited. This study aimed to evaluate the impact of scenario-based teaching centered on the complete
gynecological laparoscopic surgical procedure on resident physicians’ clinical decision-making ability, operative standardization, and
training satisfaction.
METHODS: This single-center retrospective cohort study included 47 resident physicians who underwent laparoscopic training in the De-
partment of Obstetrics and Gynecology at Zhoukou Central Hospital between April 2021 and April 2025. Based on the training methods
implemented during the teaching phase, participants were assigned to a routine training group (n = 23) or a scenario-based training group
(n = 24). The routine training group received conventional theoretical instructions and basic laparoscopic simulation training, whereas
the scenario-based teaching group additionally participated in scenario-based simulation teaching modules designed around the complete
surgical workflow. Following completion of the training program, participants underwent a comprehensive assessment using a closed-
book theoretical examination, the Global Assessment of Laparoscopic Skills (GOALS), structured case-based clinical decision-making
scoring, and a teaching satisfaction questionnaire. Differences in theoretical knowledge, operative skills, clinical decision-making ability,
and satisfaction were compared between the two groups.
RESULTS: After training, the theoretical examination scores of the scenario-based teaching group were significantly higher than those
of the routine training group (p = 0.047). In the assessment of laparoscopic operative performance, the scenario-based teaching group
significantly outperformed the routine training group across all GOALS dimensions (depth perception, bimanual dexterity, efficiency,
tissue handling, and autonomy), and total score (all p < 0.05). In terms of clinical decision-making ability, the scenario-based training
group achieved higher scores than the routine training group in diagnostic accuracy, surgical plan rationality, and identification of key
risk points (p < 0.05), with particularly marked differences observed in surgical plan rationality and key risk point identification (both p <
0.001). Regarding training satisfaction, the scenario-based training group reported significantly higher scores across all six dimensions,
including content arrangement rationality, applicability of teaching format, participation in practical activities, perceived improvement
in decision-making ability, perceived enhancement in operative skills, and overall satisfaction (all p < 0.05).
CONCLUSIONS: Under the conditions of this study, scenario-based teaching centered on the complete gynecological laparoscopic sur-
gical procedure was associated with significant improvements in residents’ acquisition of theoretical knowledge, laparoscopic operative
standardization, and clinical decision-making competence. Moreover, trainees reported higher levels of satisfaction with the teaching
process. These findings suggest that this teaching model may represent an effective strategy for optimizing standardized training in
gynecological laparoscopic residency programs.
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Introduction
With the rapid advancement of minimally invasive tech-
niques, laparoscopic surgery has been widely adopted in the
diagnosis and treatment of benign and malignant gyneco-
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logical diseases [1,2]. Compared with conventional open
surgery, laparoscopic procedures offer advantages includ-
ing reduced surgical trauma, faster postoperative recov-
ery, and shorter hospital stay. However, they also impose
substantial demands on surgeons’ spatial perception, hand-
eye coordination, procedural standardization, and clinical
decision-making ability [3,4,5]. Especially during stan-
dardized residency training, how to systematically improve
trainees’ understanding and execution of the complete la-
paroscopic surgical process within limited clinical exposure
has become an important concern in contemporary medical
education.
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Traditional gynecological laparoscopic teaching predomi-
nantly relies on intraoperative instruction and experiential
knowledge transfer, with resident physicians acquiring ex-
perience primarily through observation and gradually in-
creasing participation in surgical procedures [6]. How-
ever, this teaching approach has several limitations. Clini-
cal cases are inherently non-reproducible, limiting trainees’
exposure to critical operative steps and complex clinical
scenarios. Additionally, teaching activities frequently em-
phasize technical manipulation while providing insufficient
training in systematic clinical decision-making. Further-
more, concerns about patient safety markedly restrict op-
portunities for residents to engage in trial-and-error learning
during actual surgical procedures. Therefore, conventional
clinical teaching alone is no longer sufficient to meet the
needs of modern gynecological laparoscopic training.
In recent years, simulation-based training has gradually be-
come an important adjunctive teaching approach in surgery
and obstetrics and gynecology education [7]. Previous
studies have shown that laparoscopic simulation train-
ing enables trainees to repeatedly practice operative tech-
niques in a safe, controlled environment, thereby shorten-
ing the learning curve and improving technical proficiency
[8,9,10,11]. Various simulation approaches, including low-
fidelity trainers, high-fidelity simulation systems, virtual
reality platforms, and animal or ex vivo tissue models, have
been widely applied in basic skills acquisition and special-
ized operative training [9]. Existing evidence further sug-
gests that systematic simulation training can improve opera-
tive efficiency, reduce technical errors, and improve overall
surgical quality [12]. However, current simulation training
programs primarily focus on isolated technical skills or dis-
crete operative maneuvers, while placing relatively limited
emphasis on integrated clinical decision-making through-
out the surgical process.
Scenario-based simulation teaching, an educational ap-
proach centered on real or highly simulated clinical sce-
narios, emphasizes the organic integration of theoreti-
cal knowledge, operative skill development, and clini-
cal decision-making processes [13]. By constructing sce-
narios that closely resemble actual clinical practice, this
approach encourages learners to analyze clinical prob-
lems, make judgments, and formulate management deci-
sions, thereby enhancing clinical reasoning and compre-
hensive competence. Scenario-based simulation teaching
has been increasingly incorporated into medical education
and has been shown to improve learners’ clinical decision-
making ability, risk identification, and teamwork awareness
[14,15]. A previous study has shown that teaching mod-
els designed around real clinical scenarios can effectively
strengthen students’ ability to manage complex clinical sit-
uations and improve procedural standardization [16].
In obstetrics and gynecology education, scenario-based
simulation has been gradually introduced into training in
delivery management, perioperative communication, emer-

gency and critical care, and complication management
[17,18]. However, existing studies have primarily fo-
cused on isolated clinical scenarios or specific emergency
management procedures, resulting in relatively fragmented
teaching content. In gynecological laparoscopic education,
current research has primarily emphasized simulation train-
ing for specific operative techniques, with comparatively
limited attention to integrating preoperative assessment, in-
traoperative decision-making, and postoperative manage-
ment into a unified, scenario-based teaching framework en-
compassing the complete surgical process. Therefore, fur-
ther investigation is warranted to determine how scenario-
based teaching can be systematically implemented within
the surgical workflow as the principal framework, and to
evaluate its impact on resident physicians’ clinical decision-
making ability and operative standardization can be scien-
tifically evaluated.
To address these gaps, the present study introduces a
scenario-based teaching model centered on the complete
surgical procedure, organically integrating theoretical in-
struction, simulated operative training, and clinical scenario
exercises. This model was designed around the complete
workflow of gynecological laparoscopic surgery and fo-
cused not only on operative techniques but also on pre-
operative assessment, intraoperative decision-making, and
postoperative management. Through structured scenario-
based design, the model aims to strengthen residents’
overall understanding and standardized implementation of
the surgical process. This study systematically evaluated
the effectiveness of this scenario-based teaching model in
gynecological laparoscopic residency training, providing
evidence-based support for optimizing laparoscopic educa-
tion and improving residents’ comprehensive clinical com-
petence.

Methods
Research Design and Participants

This study was a single-center, retrospective cohort study.
The study population consisted of resident physicians in the
Department of Obstetrics and Gynecology at Zhoukou Cen-
tral Hospital who underwent laparoscopic training between
April 2021 and April 2025. All data were retrospectively
collected from the teaching management system and peri-
odic assessment records. The study protocol was reviewed
and approved by Zhoukou Central Hospital’s teachingman-
agement department.
The inclusion criteria were as follows: (1) participation in
the standardized residency training program; (2) complete
participation in the laparoscopic training program and com-
pletion of all pre-training and post-training theoretical and
skills assessments; and (3) absence from less than 20% of
the total scheduled training hours during the training period.
The exclusion criteria included: (1) failure to complete the
final assessment; (2) missing key evaluation indicators; and
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(3) withdrawal from the training program before comple-
tion.
Based on the teaching methods received, participants were
divided into two groups. Residents who received traditional
laparoscopic training were assigned to the routine training
group, while thosewho received comprehensive training in-
corporating scenario-based teaching centered on the surgi-
cal procedure were assigned to the scenario-based teach-
ing group. This study was conducted in accordance with
the Declaration of Helsinki and was approved by the Ethics
Committee of Zhoukou Central Hospital (approval number:
2026-01).
Notably, the proportion of first-year residents included in
the study was relatively low. According to the institutional
training curriculum, gynecological laparoscopic training is
primarily provided to residents who have completed their
foundational clinical rotations, typically during the second
and third years of residency training. In contrast, first-year
residents primarily focus on acquiring fundamental clinical
skills and are generally not scheduled to participate in la-
paroscopic training programs.

Training Methods and Content
Conventional Training Model
Routine training was implemented in accordance with the
detailed requirements for obstetrics and gynecology train-
ing outlined in the “Standardized Training Content and
Standards for Resident Physicians (2022 Edition)” [19].
Teaching responsibilities were undertaken by instructors
with more than 3 years of experience at the level of asso-
ciate chief physician or chief physician. Before the initia-
tion of the training program, all instructors received stan-
dardized preparatory training to unify teaching objectives,
instructional content, and operative standards, thereby en-
suring homogeneity in the training process.
Theoretical instruction was conducted twice weekly, with
each session lasting 3–4 hours. Teaching focused on com-
mon gynecological diseases managed laparoscopically and
routine operative procedures, including diagnostic criteria,
surgical indications, selection of surgical procedures, and
principles of perioperative management for conditions such
as ectopic pregnancy, ovarian cysts, and uterine fibroids.
The lectures combined theoretical explanations with stan-
dardized case analyses, systematically covering disease eti-
ology, clinical manifestations, imaging features, and surgi-
cal management strategies while incorporating discussion
of representative clinical cases. However, all instructional
cases were standardized and did not include unrelated or
extraneous clinical information.
Skills training was conducted at the hospital’s clinical skills
training center. Trainees practiced basic laparoscopic tech-
niques, including camera stabilization and control, biman-
ual coordination, basic suturing and knot tying, use of
energy devices, and hemostatic techniques, using laparo-
scopic simulators and training models. Instructors provided

real-time demonstrations and standardized guidance, en-
abling trainees to acquire and reinforce basic operative pro-
cedures through repeated simulation-based practice.

Scenario-Based Simulation Teaching Model

Comprehensive training, using a scenario-based teaching
model centered on the surgical procedure, was implemented
in addition to routine training. While maintaining consis-
tency with the routine training group in terms of theoretical
lecture content and basic skills training requirements, an ad-
ditional scenario-based simulation teaching module struc-
tured around the complete surgical workflow was incor-
porated. Scenario-based teaching sessions were conducted
once weekly, with each session lasting approximately 90
minutes and consisting of scenario simulation (50 minutes),
centralized feedback and discussion (25 minutes), and a 15-
minute case briefing conducted at the beginning of the ses-
sion.
The scenario-based teaching model used the complete sur-
gical procedure as the principal framework, integrating pre-
operative assessment, surgical strategy selection, intraoper-
ative management, and risk management into a continuous
simulated clinical scenario. The teaching team developed
standardized cases based on common gynecological laparo-
scopic surgical procedures, including laparoscopic surgery
for ectopic pregnancy, ovarian cystectomy, and myomec-
tomy. Each scenario included a comprehensive patient
medical history, physical examination findings, and aux-
iliary examination results, with predefined key decision-
making points and dynamic scenario modifications incor-
porated into the simulation process.
At the beginning of each simulation session, four resident
physicians were assigned to a training group. To ensure
balanced participation and equitable learning opportunities,
the role of lead surgeon was rotated across cases, allowing
each participant to assume primary responsibility for clini-
cal decision-making during different scenarios. During the
preoperative assessment phase, the lead surgeon was re-
quired to review the clinical information within a limited
timeframe, determine the surgical indications, assess sur-
gical feasibility, and formulate a preliminary surgical plan.
Other group members were encouraged to provide supple-
mentary opinions and alternative considerations. In addi-
tion, all participants were required to independently record
their preoperative judgments and supporting rationale in a
standardized decision-making record sheet to facilitate ob-
jective assessment of the clinical decision-making process.
The intraoperative simulation phase was subsequently con-
ducted using a high-fidelity laparoscopic simulation plat-
form and anatomical models, following the sequence of an
actual surgical procedure. Participants sequentially com-
pleted operative tasks such as puncture point design, es-
tablishment of pneumoperitoneum, abdominal cavity ex-
ploration, identification of key anatomical structures, and
execution of major operative steps. During the simulation,
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instructors dynamically introduced scenario modifications
at predefined key stages based on a standardized script.
These modifications included supplementary surgical his-
tory, imaging findings indicating adhesion risk, simulated
difficulty in identifying intraoperative anatomical planes,
and increased intraoperative bleeding. Participants were
required to reassess procedural risks and adjust operative
strategies in real time as clinical information evolved.
Immediately after completion of the scenario simulation,
a structured group feedback session was organized. In-
structors reviewed the processes of preoperative assess-
ment, surgical procedure selection, identification of key
anatomical structures, and risk management according to
the chronological sequence of the surgical workflow. Par-
ticipants were required to explain the reasoning and ratio-
nale for each key decision-making step. Instructors then
analyzed the procedures using standardized surgical path-
ways and identified deviations in operative performance
and clinical decision-making logic. After the session, each
participant completed a written reflective summary of the
scenario-based learning experience, systematically review-
ing the key operative steps and risk management strategies
involved in the complete surgical procedure.

Baseline Data Collection
Baseline demographics and training-related characteristics
of participants were collected, including age, gender, du-
ration of standardized residency training, number of com-
pleted departmental rotations, residency year, and previous
experience in laparoscopic teaching and training.

Teaching Evaluation Indicators
Theoretical Assessment
The theoretical assessment was conducted using a stan-
dardized closed-book examination. The examination was
based on the current residency training syllabus and cov-
ered laparoscopic anatomy, surgical indications and con-
traindications, principles of managing common intraopera-
tive complications, and understanding key operative proce-
dures. The examination consisted of multiple-choice, true-
or-false, and scenario-based questions, with a maximum to-
tal score of 100 points. Higher scores indicated greater mas-
tery of theoretical knowledge.

Assessment of Laparoscopic Operative Skills
Laparoscopic operative skills were evaluated using the
Global Operative Assessment of Laparoscopic Skills
(GOALS). The GOALS scale, originally proposed by Vas-
siliou et al. [20], has been shown to be reliable and valid,
and is widely used to assess laparoscopic surgical compe-
tence.
The assessment was performed using standardized oper-
ative tasks on a laparoscopic simulation platform. The
GOALS instrument evaluates five dimensions: depth per-
ception, bimanual dexterity, tissue handling, efficiency, and

autonomy. Each dimension is scored on a 5-point Likert
scale, where 1 indicates a marked lack of proficiency and
5 indicates proficient, standardized performance. The total
score ranges from 5 to 25 points, with higher scores repre-
senting superior operative competence. Previous research
has demonstrated that the GOALS scale has good construct
validity and interobserver reliability for the assessment of
laparoscopic skills among surgical trainees (intraclass cor-
relation coefficient [ICC] = 0.89) [20].
Scoring was based on standardized operative videos
recorded after completion of the training program. Three
senior physicians whowere not involved in routine teaching
independently evaluated the videos while blinded to group
assignments, and the mean score of the three evaluators was
used as the final assessment result.

Assessment of Clinical Decision-Making Ability
Clinical decision-making ability was assessed using a struc-
tured case-based decision rating scale. Standardized clini-
cal case materials, including medical history, physical ex-
amination findings, and auxiliary examination results, were
provided to the participants. Within a limited timeframe,
trainees were required to complete a diagnostic judgment,
evaluate surgical indications, formulate a treatment strat-
egy, and provide a written explanation supporting their clin-
ical decisions.
The assessment comprised three dimensions: diagnostic ac-
curacy, rationality of the surgical plan, and ability to iden-
tify key procedural risks. Each dimension was scored on
a scale from 0 to 10, where 0 indicated an incorrect judg-
ment or failure tomake a decision, and 10 indicated an accu-
rate judgment with clear, logical reasoning. The total score
ranged from 0 to 30 points, with higher scores indicating
stronger clinical decision-making ability.
Three senior physicians independently evaluated the par-
ticipants according to a unified scoring standard, and the
mean score was used as the final score. The internal con-
sistency reliability of the structured case-based decision rat-
ing scale was evaluated using Cronbach’s alpha coefficient.
The Cronbach’s alpha coefficient was 0.82, indicating good
internal consistency and reliability of the assessment scale.

Evaluation of Teaching Effectiveness and Training
Satisfaction
After completion of the training program, a structured
teaching evaluation questionnaire was administered to in-
vestigate teaching effectiveness and trainee satisfaction.
The questionnaire evaluated six dimensions: rationality of
the arrangement of teaching content, applicability of the
teaching method, degree of participation in practical activ-
ities, perceived improvement in clinical decision-making
ability, perceived improvement in operative skills, and
overall satisfaction. The internal consistency reliability of
the structured teaching evaluation questionnaire was as-
sessed using Cronbach’s alpha coefficient. The Cronbach’s
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alpha coefficient was 0.83, demonstrating acceptable inter-
nal consistency and reliability of the questionnaire.
Each item was rated using a 5-point Likert scale, where 1
point represented “strongly disagree”, and 5 points repre-
sented “strongly agree”. The sum of the six items yielded a
total score ranging from 6 to 30 points, with higher scores
indicating greater perceived teaching effectiveness and sat-
isfaction.
All questionnaires were completed anonymously on-site
immediately after the training sessions and collected upon
completion, resulting in a 100% response rate.

Statistical Analysis
All statistical analyses were performed using IBM SPSS
Statistics version 26.0 (IBM Corp., Armonk, NY, USA).
For continuous variables, normality was initially assessed
using the Shapiro–Wilk test. Data with a normal distribu-
tion were expressed as mean ± standard deviation (x̄ ± s),
and comparisons between groups were conducted using the
independent-samples t-test. Data that did not conform to
a normal distribution were expressed as median (interquar-
tile range), and intergroup comparisons were performed us-
ing the Mann–Whitney U test. Categorical variables were
expressed as frequency and percentage [n (%)]. The chi-
square (χ2) test was used for comparisons between groups
when all expected frequencies were ≥5, while Fisher’s ex-
act test was used when the expected frequency was <5. All
statistical analyses were two-tailed, and p-values < 0.05
were considered statistically significant. The reliability of
the structured case-based decision rating scale and the struc-
tured teaching evaluation questionnaire was assessed using
Cronbach’s alpha coefficient. A Cronbach’s alpha value
greater than 0.70 was considered indicative of acceptable
internal consistency.

Results
Comparison of Baseline Characteristics
A total of 47 resident physicians were included in this study,
comprising 23 participants in the routine training group and
24 participants in the scenario-based teaching group. Base-
line analysis showed no statistically significant differences
between the two groups in age, duration of standardized
residency training, number of completed departmental ro-
tations, or baseline theoretical examination scores (all p >
0.05). Similarly, no significant differences were observed
between the two groups across any dimension of the la-
paroscopic skills assessment, including depth perception,
bimanual dexterity, efficiency, tissue handling, autonomy,
or the overall GOALS total score (all p > 0.05). The two
groups also demonstrated comparable performance in clin-
ical decision-making indicators, including diagnostic accu-
racy, rationality of the surgical plan, and identification of
key procedural risk points, with no statistically significant
differences detected (all p > 0.05). Regarding categorical
variables, the two groups were comparable in gender distri-

bution, previous laparoscopic training experience, and res-
idency training year distribution (all p > 0.05) (Table 1).
In summary, the two groups of trainees demonstrated
good baseline comparability across demographic charac-
teristics, theoretical knowledge, operative skills, and clin-
ical decision-making ability, thereby providing a balanced
foundation for subsequent evaluation of the intervention ef-
fects.

Comparison of Theoretical Scores and Operative Skills
After completion of the training program, participants in
the scenario-based teaching group achieved significantly
higher theoretical examination scores than those in the
regular training group (p < 0.05). In terms of laparo-
scopic operative performance, the scenario-based teaching
group demonstrated significantly superior outcomes com-
pared with the routine training group across all five di-
mensions, including depth perception, bimanual dexterity,
efficiency, tissue handling, and autonomy, as well as the
GOALS overall score. All intergroup differences were sta-
tistically significant (all p < 0.05) (Table 2).

Comparison of Clinical Decision-Making Ability
After training, participants in the scenario-based teaching
group obtained higher scores than those in the routine train-
ing group across all three evaluated dimensions of clini-
cal decision-making ability, including diagnostic accuracy,
rationality of the surgical plan, and identification of key
procedural risk points. All differences between the groups
were statistically significant (p < 0.05). Notably, the differ-
ences between the groups in the rationality of the surgical
plan and identification of key risk points were particularly
significant (both p < 0.001) (Table 3).

Comparison of Training Satisfaction
Post-training satisfaction assessment demonstrated that par-
ticipants in the scenario-based teaching group reported sig-
nificantly higher scores than those in the routine training
group across all six evaluated dimensions, including ra-
tionality of content arrangement, applicability of teaching
methods, participation in practical activities, perceived im-
provement in clinical decision-making ability, perceived
improvement of operative skills, and overall satisfaction.
All differences between the groups were statistically sig-
nificant (all p < 0.05). Notably, the differences between the
groups were particularly significant in the dimensions of ra-
tionality of content arrangement, participation in practical
activities, and overall satisfaction (all p ≤ 0.001). These
findings suggest that trainees in the scenario-based teach-
ing group demonstrated a more positive overall evaluation
of the teaching process (Table 4).

Discussion
Gynecological laparoscopic surgery requires surgeons not
only to have technical proficiency but also to accurately
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Table 1. Baseline characteristics of participants in the routine training and scenario-based teaching groups.
Variables Routine training group (n = 23) Scenario-based training group (n = 24) Statistic p-value

Age (years) 29.00 (28.00, 30.50) 28.00 (26.00, 29.25) Z = 1.88 0.060
Gender, n (%) χ2 = 0.06 0.813

Male 6 (26.09) 7 (29.17)
Female 17 (73.91) 17 (70.83)

Duration of standardized training (months) 15.00 (10.50, 17.00) 12.50 (8.00, 14.25) Z = 1.70 0.089
Number of completed departmental rotations 6.00 (4.00, 7.00) 4.00 (3.00, 7.00) Z = 1.25 0.212
Baseline theoretical score 64.00 (62.00, 67.50) 63.50 (62.00, 67.00) Z = 0.32 0.748
Baseline laparoscopic skills assessment (GOALS)

Depth perception 2.33 (1.83, 2.67) 2.17 (1.92, 2.42) Z = 0.03 0.974
Bimanual dexterity 2.00 (1.83, 2.33) 2.33 (2.00, 2.33) Z = 0.62 0.533

Efficiency 2.33 (2.00, 2.33) 2.33 (1.92, 2.67) Z = 0.39 0.695
Tissue handling 2.67 (2.33, 3.00) 2.33 (2.00, 2.67) Z = 1.19 0.233
Autonomy 2.00 (1.83, 2.50) 1.67 (1.67, 2.08) Z = 1.76 0.079

GOALS total score 11.33 (10.50, 11.83) 10.50 (10.00, 12.00) Z = 1.27 0.204
Baseline clinical decision-making ability

Diagnostic accuracy 4.67 (4.00, 5.00) 4.00 (3.67, 4.67) Z = 1.68 0.094
Rationality of surgical plan 4.33 (3.67, 4.50) 3.67 (3.33, 4.67) Z = 0.65 0.518

Identification of key procedural risk points 4.00 (3.33, 4.67) 4.00 (3.33, 4.42) Z = 0.63 0.528
Previous laparoscopic training participation, n (%) χ2 = 0.18 0.671

No 17 (73.91) 19 (79.17)
Yes 6 (26.09) 5 (20.83)

Residency training year distribution, n (%) - 0.721
1 1 (4.35) 2 (8.33)
2 16 (69.57) 14 (58.33)
3 6 (26.09) 8 (33.33)

Note: Continuous variables are presented as median (interquartile range). Categorical variables are presented as n (%). The GOALS total score
represents the sum of the five assessment dimensions, with higher scores indicating better laparoscopic operative skills. GOALS, Global Assessment
of Laparoscopic Skills. – indicates that Fisher’s exact test was used.

Table 2. Comparison of theoretical examination scores and laparoscopic operative skills after training.
Variables Routine training group (n = 23) Scenario-based training group (n = 24) Statistic p-value

Theoretical examination score 69.00 (65.50, 71.00) 72.00 (67.50, 77.25) Z = 1.99 0.047
Depth perception 2.67 (2.33, 3.00) 4.00 (3.67, 4.33) Z = 5.86 <0.001
Bimanual dexterity 3.67 (3.00, 4.00) 4.00 (3.67, 4.33) Z = 2.93 0.003
Efficiency 2.67 (2.17, 3.17) 4.00 (3.67, 4.42) Z = 4.86 <0.001
Tissue handling 3.00 (2.67, 3.33) 4.00 (3.67, 4.42) Z = 4.88 <0.001
Autonomy 3.00 (2.67, 3.33) 3.67 (3.33, 4.33) Z = 4.51 <0.001
GOALS total score 14.67 (13.50, 16.00) 19.83 (19.25, 20.42) Z = 5.87 <0.001

Table 3. Comparison of clinical decision-making ability between the two groups of resident physicians after training.
Variables Routine training group (n = 23) Scenario-based training group (n = 24) Statistic p-value

Diagnostic accuracy 5.33 (5.00, 6.33) 6.17 (5.67, 7.33) Z = 2.35 0.019
Rationality of the surgical plan 5.33 (4.50, 6.00) 6.83 (6.25, 7.67) Z = 4.92 <0.001
Identification of key procedural risk points 4.67 (3.67, 5.00) 7.17 (6.67, 7.67) Z = 5.81 <0.001

execute operative procedures and make appropriate judg-
ments at critical decision points. While resident physicians
generally acquire a theoretical foundation during standard-
ized residency training, the core challenge in surgical edu-
cation is how to effectively translate theoretical knowledge
into continuous, stable, and standardized operative behav-
ior. In the present study, a scenario-based teaching pro-

gram centered on the complete surgical workflow was de-
veloped and implemented. The results demonstrated that
resident physicians receiving this teaching model achieved
higher scores in theoretical knowledge, clinical decision-
making, and operative standardization compared with those
in the conventional training group, suggesting that this edu-
cational approach may contribute to improved comprehen-
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Table 4. Comparison of training satisfaction between two groups of resident physicians.
Variables Routine training

group (n = 23)
Scenario-based

training group (n =
24)

Statistic p-value

Rationality of content arrangement 2.00 (1.00, 3.00) 3.00 (2.00, 4.25) Z = 3.25 0.001
Applicability of teaching methods 3.00 (2.00, 4.00) 4.00 (3.00, 4.25) Z = 2.43 0.015
Participation in practical activities 2.00 (1.50, 3.00) 3.00 (3.00, 4.00) Z = 3.47 <0.001
Perceived improvement in clinical decision-making ability 3.00 (2.00, 3.50) 4.00 (3.00, 5.00) Z = 2.85 0.004
Perceived improvement in operative skills 2.00 (2.00, 3.00) 3.50 (3.00, 4.25) Z = 3.22 0.001
Overall satisfaction 2.00 (1.50, 3.00) 3.50 (3.00, 5.00) Z = 3.88 <0.001

sive training outcomes.
In the operative skills assessment, the scenario-based teach-
ing group not only achieved higher overall scores but also
demonstrated greater advantages in operative continuity
and tissue protection awareness. These findings are of
practical significance. The goal of laparoscopic training
extends beyond the completion of isolated technical ma-
neuvers and includes the ability to maintain a stable, stan-
dardized, and controlled operative rhythm under conditions
of restricted visual fields and limited operative space. In
recent years, multiple studies have shown that structured
simulation-based training can effectively improve perfor-
mance in minimally invasive surgery within simulated set-
tings, with some evidence suggesting potential transferabil-
ity to real clinical practice. Zendejas et al. [21] reported in
a review that systematic simulation training can improve
technical stability and operative consistency. Similarly,
Aggarwal et al. [22] demonstrated a clear correlation be-
tween simulation-based training models and improvements
in operative safety-related behaviors.
Within the limitations of the present simulation-based as-
sessment, the findings further suggest that embedding tech-
nical skills trainingwithin the context of the complete surgi-
cal procedure may promote more stable operative standard-
ization. Such standardization is often reflected in a clear
procedural sequence, smoother transitions between opera-
tive steps, and a more restrained use of tissue traction and
energy devices. Compared with repetitive practice of iso-
lated technical skills, process-oriented scenario-based train-
ing maintains operative behavior within an integrated clini-
cal context, thereby providing technical actions with clearer
procedural objectives and clinical relevance. The develop-
ment of standardized operative behavior may therefore be
facilitated by this continuous process-oriented awareness,
although further evidence from real-world surgical settings
is warranted to validate these effects.
Another important finding of the present study was the
improvement in clinical decision-making ability. The
scenario-based teaching group outperformed the control
group in diagnostic judgment, surgical plan selection, and
risk identification, especially in the identification of key
procedural risk points. Clinical decision-making ability
is fundamentally an integrative cognitive competence that

is built upon knowledge acquisition but relies more on
the ability to screen, prioritize, and synthesize clinical in-
formation. Previous studies have suggested that instruc-
tional models incorporating clearly structured scenarios and
timely feedback mechanisms are more effective in facili-
tating the development of stable clinical judgment patterns
among learners [23,24]. Consistent with these findings, the
scenario-based teaching in this study integrated preopera-
tive assessment, key intraoperative decision-making pro-
cesses, and potential risk warnings into a unified teaching
sequence, enabling learners to complete cognitive transi-
tions within continuous clinical scenarios. This coherent
experience may represent a key mechanism underlying the
observed improvement in decision-making ability.
The improvement in theoretical examination scores is
equally noteworthy. Although both groups received iden-
tical theoretical instruction, participants in the scenario-
based teaching group achieved superior examination per-
formance, suggesting that scenario integration may pro-
mote knowledge internalization and transfer. Within
scenario-based teaching, theoretical concepts are repeat-
edly applied in specific scenarios, which may help learn-
ers to build a clearer knowledge network rather than re-
lying solely on rote memorization. This scenario-based
teaching approach may therefore establish a two-way re-
inforcement process between theoretical knowledge and
clinical practice. Furthermore, the scenario-based teaching
group reported significantly higher satisfaction scores. A
continuous and comprehensive training experience allows
trainees to more clearly perceive improvements in clinical
competence, rather than simply completing isolated tech-
nical exercises. Increased participation and engagement in
the teaching process may further enhance learning initia-
tive and motivation, thereby contributing to subsequent im-
provement in performance.
Nevertheless, several limitations of this study should be ac-
knowledged. First, this was a single-center study with a
relatively limited sample size, which may limit the gener-
alizability of the findings. Although statistically signifi-
cant differences were observed for the primary outcomes,
the limited sample size may have reduced the statistical
power to detect smaller but potentially meaningful differ-
ences between the two groups. Thus, the absence of signif-
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icant differences in certain baseline variables should be in-
terpreted cautiously. Second, the evaluation indicators pri-
marily focused on the short-term outcomes immediately af-
ter training completion, and long-term performance in real
surgical settings was not assessed. Third, because of the
retrospective study design, detailed information on partici-
pants’ prior laparoscopic operative experience, such as the
number of procedures observed or assisted and the dura-
tion of previous simulation training, was not available in the
teaching management system. However, baseline GOALS
scores, which objectively reflected initial operative skill
levels, showed no statistically significant differences be-
tween the two groups, partially mitigating this limitation.
Fourth, several outcome measures, including GOALS
scores and clinical decision-making assessments, were
based on expert assessments of simulated performance
rather than objective clinical outcomes such as operative
duration, complication rates, or intraoperative outcomes.
Although assessments were independently completed by
three experienced experts and inter-rater reliability was
acceptable, some degree of subjectivity is unavoidable
in rating-based evaluations. Fifth, the clinical decision-
making assessment tool and the teaching satisfaction ques-
tionnaire were specifically developed for this study and
have not been externally validated. Future prospective,
multi-center studies incorporating objective clinical end-
points and extended follow-up periods are needed to val-
idate the associations observed in this study.

Conclusions
Overall, the findings of this study suggest that using the
complete gynecological laparoscopic surgical procedure as
the primary teaching framework, while integrating techni-
cal skills and decision-making through scenario-based in-
structional design, may be associatedwith simultaneous im-
provements in residents’ operative standardization and clin-
ical decision-making ability. This teachingmodel was asso-
ciatedwith superior performance and improved understand-
ing of operative procedures and procedural risks, which
may contribute to more stable and standardized surgical
practice. For residents undergoing standardized training,
this process-oriented training approach may be more effec-
tive in promoting the development of comprehensive clin-
ical competence aligned with the practical demands of gy-
necological laparoscopic surgery.
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