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Abstract

Background
Peri-operative anaphylaxis is a rare but life-threatening emergency that demands strong team
coordination and rapid response from nurse anesthetists. Although flipped classroom (FC) and problem-
based learning (PBL) have shown promise in medical education, their combined effectiveness in the
training of nurse anesthetists remains unclear. This study aims to access the influence of FC-PBL
teaching method in the perioperative allergy treatment training on the performance and satisfaction of
anesthesia nurses.

Methods
This double blind, randomized controlled trial was conducted at the First Affiliated Hospital of
Zhengzhou University between December 15, 2025 and March 31, 2026. A total of 96 nurse anesthetists
were randomly assigned to a control group (traditional lectures, n = 48) or an experimental group
(integrated FC-PBL, n = 48). Outcomes included the Team Emergency Assessment Measure (TEAM)
score, theoretical knowledge, practical skills, student satisfaction and self-confidence in learning.
Independent samples t tests or Mann–Whitney U tests were used for between group comparisons, and
paired t tests or Wilcoxon signed rank tests for within group comparisons.

Results
A total of 92 participants completed the study (control group, n = 45; experimental group, n = 47). After
the training, the TEAM total score was significantly higher in the experimental group than in the control
group (median 39, 34.5–40 vs. median 37, 35–38; Z = − 2.999, P = 0.003). Significant improvements in
favor of the experimental group were observed in the leadership (P = 0.013) and teamwork (P = 0.017)
subscales, whereas task management did not differ significantly between groups (P = 0.565). Theoretical
knowledge scores were higher in the experimental group (85.40 ± 2.98 vs. 81.80 ± 4.29; mean difference
3.60, 95% CI -2.07 to -5.14; P < 0.001), as were practical skill scores (41.28 ± 5.34 vs. 39.31 ± 3.78; mean
difference 1.97, 95% CI 0.06–3.88; P = 0.044). The experimental group also reported a significantly
higher total score on the satisfaction and self-confidence scale (54.64 ± 4.47 vs. 52.67 ± 4.76; P = 0.044)
and higher self-confidence in learning (33.43 ± 2.51 vs. 32.11 ± 2.53; P = 0.014), whereas the student
satisfaction subscale did not differ significantly between groups (21.21 ± 2.23 vs. 20.56 ± 2.33; P = 
0.170).

Conclusion
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The integrated FC-PBL teaching model significantly improved team emergency performance, theoretical
knowledge, practical skills, and self-confidence in learning among nurse anesthetists in peri-operative
anaphylaxis training, representing an effective and acceptable strategy for continuing education in
anesthesia nursing.

Trial Registration
ChiCTR2500114190 (http://www.chictr.org.cn). Registered on December 9, 2025.

Introduction
Perioperative anaphylaxis, although relatively rare with a low incidence of 0.4-1 per 10,000, carries a
mortality rate as high as 4.8% [1–3]. As first responders in such crises, nurse anesthetists must rapidly
identify and manage these events to ensure patient safety and improve outcomes. In 2021, the
International Council of Nurses (ICN) officially included nurse anesthetists within the scope of advanced
practice nursing through its revised international guidelines [4]. Their role has expanded across the entire
perioperative period, requiring a robust command of emergency rescue and advanced life support [5, 6].
However, a significant challenge in training nurse anesthetists lies in the limitations of traditional
didactic teaching, which often fails to adequately cultivate essential competencies like critical thinking
and teamwork [7–9].

Innovative pedagogical methods are thus needed. The flipped classroom (FC) model shifts knowledge
acquisition to the pre-class stage, freeing up class time for skill practice [10–12]. Problem based
learning (PBL) triggers students’ critical thinking by using real clinical problem situations to promote
learning [13–16]. The integration of FC and PBL demonstrates significant potential for enhancing the
quality of medical education, particularly in complex clinical areas [17, 18]. This combined model fosters
a more active, student-centered learning environment. It promotes deeper cognitive engagement by
requiring learners to independently acquire foundational knowledge and then apply, analyze, and
synthesize this information collaboratively to solve clinical problems. This synergy has been shown to
enhance knowledge retention, critical thinking, self-directed learning capabilities, and the translation of
theoretical knowledge into clinical reasoning.

Evidence supporting the efficacy of this combined approach is emerging across medical disciplines. In
ophthalmic skill training, theoretical test scores have been significantly improved, and clinical skill
performance among students without prior clinical experience has been particularly enhanced by the FC-
PBL method [19]. Similarly, in a pediatric nursing course, a qualitative study has revealed that nursing
students perceived the combined FC-PBL model as highly beneficial [18]. It stimulated learning interest,
enhanced autonomous learning and problem-solving skills, cultivated teamwork, and improved the
integration of knowledge with clinical practice. However, it remains unclear whether the FC-PBL model
can effectively improve the team emergency performance of nurse anesthetists in peri-operative
anaphylaxis.
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This study therefore aims to evaluate the impact of FC-PBL training compared to traditional lecture-
based education on team performance, knowledge, and clinical skills among nurse anesthetists. We
enrolled nurse anesthetists and assessed their teamwork using the TEAM scale, along with theoretical
and practical skill scores before and after the training. Student satisfaction and self-confidence in
learning were also surveyed across key educational domains. The findings are intended to inform
optimal training strategies for peri-operative emergency preparedness.

Methods

Participants and study design
This was a double-blind randomized controlled trial conducted at the First Affiliated Hospital of
Zhengzhou University between December 15, 2025 and March 31, 2026. The study was approved by the
Research Ethics Committee of the First Affiliated Hospital of Zhengzhou University (2025-KY-1700-001)
and was registered at the Chinese Clinical Trial Registry (No. ChiCTR2500114190, registration date:
December 9, 2025). This study protocol was performed according to CONSORT guidelines [20]. Written
informed consent was obtained from all participants before the training began.

Eligible participants were full-time college degree or above, more than one year of working experience,
no previous professional training in perioperative allergic reaction management, cooperate with the
training and assessment work throughout the process, and obtain a written informed consent. Exclusion
criteria: teaching interruption caused by multiple factors, refusal to participate in this study.

A randomization list was generated by SPSS 26.0 software package (IBM SPSS, Chicago, Illinois, USA)
with a randomization ratio of 1:1. Allocation was concealed in sealed envelopes, outcome assessors
were blinded to group assignment. Outcome assessors were blinded to group assignment throughout
the study.

Intervention
The textbooks, teaching content, lecturers, and total hours of teaching were the same in both groups.
Both groups received a 3-hour training program. The control group underwent traditional lecture-based
teaching, where instructors delivered systematic theoretical knowledge on perioperative anaphylaxis—
including identification, rescue procedures, and teamwork—through multimedia-aided lectures and case
discussions, followed by clinical practice.

The experimental group received a combined flipped-classroom and problem-based learning (FC-PBL)
approach, as shown in Fig. 1. The pre-class phase was conducted three days before the session.
Participants received a package of learning resources. The package included 10-minute micro-video
lectures and electronic textbooks as well as clinical case materials on peri-operative anaphylaxis. They
were required to complete self-study tasks and an online pre-class test. They also prepared questions
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based on assigned clinical problems. Teachers designed the clinical cases and produced the micro-
videos. They also offered online support to address learners’ questions before class. The in-class phase
lasted 180 minutes. Participants were divided into 4 groups with assigned roles. The session began with
case introduction and grouping for 15 minutes. Group discussion and analysis of problems and decision-
making followed for 45 minutes. Participants then engaged in skill training and simulation exercises for
60 minutes. They used anesthesia equipment and virtual role systems to practice airway management
and hemodynamic monitoring as well as team coordination. Each group subsequently presented their
case analysis and simulation experience. The instructor then provided feedback and supplemented
relevant knowledge for 45 minutes. The session concluded with a summary and question-and-answer
period for 15 minutes. The post-class phase was completed within one week. Participants completed
knowledge application assignments and reviewed their simulation recordings through the VR system.
They took a test and submitted a reflection. They could also schedule individualized training. Teachers
evaluated the assignments and provided feedback. They analyzed test results and offered personalized
guidance as needed [21].

Outcomes
The primary outcome was the post-training Team Emergency Assessment Measure (TEAM) score [22,
23]. The TEAM scale includes 11 items across three domains: leadership (2 items), teamwork (7 items),
and task management (2 items). Each item was rated on a 5-point Likert scale from 0 (never/hardly ever)
to 4 (always/nearly always), giving a total score ranging from 0 to 44 [24]. Higher scores indicate better
team performance. Raters received standardized TEAM training before assessment [25].

Secondary outcomes consisted of theoretical knowledge scores, practical skill scores, and teaching
satisfaction. The theoretical assessment consists of 50 multiple-choice questions (total score: 100
points), and skill assessment consists of 10 operational criteria (total score: 50 points). Both were
assessed before and two weeks after training. Two senior anesthesiologists with extensive perioperative
emergency experience served as raters, who were blinded to group assignment. The two raters scored
independently, and the mean of their ratings was used for subsequent analysis. Student satisfaction and
self-confidence in learning were assessed using the Student Satisfaction and Self-Confidence in
Learning Scale developed by the National League for Nursing (NLN) [26]. This instrument consists of 13
items rated on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The scale is
divided into two subscales: the Student Satisfaction subscale (5 items) and the Self-Confidence in
Learning subscale (8 items).

Sample size
The sample size was estimated based on a pilot study of 10 participants per group. In the pilot data, the
median [interquartile range (IQR)] post-training TEAM total score was 37.5 (35–38) in the control group
and 39 (37–40) in the experimental group. With a two-sided α of 0.05 and 90% power, the minimum
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required number of participants per group was 42 after applying the Pitman efficiency correction for the
Mann–Whitney U test. Anticipating a 10% attrition rate, we planned to recruit 48 participants per group.

Statistical analysis
Statistical analyses were performed using SPSS version 26.0 (IBM Corp., Armonk, NY, USA). Normality
was assessed using the Kolmogorov–Smirnov test and histograms. Continuous data are presented as
mean ± standard deviation (SD). Independent samples t tests were used for comparisons between the
two groups, and paired t tests for comparisons before and after training within each group. Non-normally
distributed variables were expressed as median (IQR) and analyzed with the Mann–Whitney U test for
between group comparisons and the Wilcoxon signed-rank test for within group comparisons.
Categorical variables were compared using the chi-square test. A two-tailed P value < 0.05 was
considered statistically significant.

Results
This study initially enrolled 96 nurse anesthetists between December 15, 2025 and March 31, 2026. Of
these, three participants in the control group and one participant in the experimental group did not
complete the post-training assessments. Consequently, 92 participants were included in the final
analysis, with 45 in the control group and 47 in the experimental group (Fig. 2).

Participant Features
No statistically significant differences were observed between the two groups of nurse anesthetists in
terms of age, work experience, and educational background (all P > 0.05), indicating demographic
homogeneity (Table 1). Before training, there were no statistically significant differences between the
groups in the TEAM scores, theoretical scores or skill scores (all P > 0.05), demonstrating baseline
comparability (Tables 2 and 3).
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Table 1
Comparison of age, work experience, and educational background

Age (year) Control group (n = 
45)

Experimental group (n = 
47)

t/χ² P

32.78 ± 3.59 33.00 ± 3.41 0.305 0.761

Work experience (year) 9.89 ± 3.28 10.32 ± 3.31 0.626 0.533

Educational background, n
(%)

    0.482 0.786

Junior College degree 4 (8.89) 6 (12.77)    

Bachelor's degree 37 (82.22) 36 (76.59)    

Master's degree 4 (8.89) 5 (10.64)    
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Table 2
Comparison of TEAM scores and three dimension scores

TEAM   Control group
(n = 45)

Experimental group
(n = 47)

Z r P

Pre-
training

36 (35–37) 36 (35–37) -0.461 -0.048 0.641

  Post-
training

37 (35–38) 39 (34.5–40) -2.999 -0.313 0.003

Z   2.157 2.552      

r   0.350 0.372      

P   0.031 0.011      

Leadership Pre-
training

6 (5–6) 6 (5–6) 0.168 0.018 0.859

  Post-
training

6 (5–7) 7 (5–8) -2.478 -0.258 0.013

Z   -0.746 2.548      

r   -0.124 0.403      

P   0.456 0.011      

Teamwork Pre-
training

24 (23–25) 24 (23–25) 0.707 0.074 0.465

  Post-
training

25 (24–26) 26 (23.5–27) -2.378 -0.248 0.017

Z   2.221 2.328      

r   0.360 0.340      

P   0.026 0.020      

Task
management

Pre-
training

6 (6–6) 6 (6–6) 0.016 0.002 0.978

  Post-
training

7 (5–8) 6 (5–7) 0.576 0.060 0.565

Z   1.042 1.006      

r   0.165 0.170      

P   0.297 0.315      
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Table 3
Comparison of theoretical scores and skills scores

Theoretical
scores

  Control group
(n = 45)

Experimental group
(n = 47)

t d P

Pre-
training

80.56 ± 5.03 80.47 ± 4.69 0.086 0.018 0.931

  Post-
training

81.80 ± 4.29 85.40 ± 2.98 -4.697 -0.980 <0.001

t   2.471 4.901      

d   0.368 0.715      

P   0.017 <0.001      

Skills scores Pre-
training

38.13 ± 3.22 38.28 ± 3.21 -0.213 -0.045 0.832

  Post-
training

39.31 ± 3.78 41.28 ± 5.34 -2.031 -0.424 0.044

t   2.526 2.698      

d   0.376 0.393      

P   0.015 0.010      

TEAM Scores
After the training, both groups demonstrated significant improvements in the TEAM total scores. In the
control group, the TEAM total score increased from 36 (35–37) pre-training to 37 (35–38) post-training
(Z = 2.157, r = 0.350, P = 0.031). In the experimental group, it improved from 36 (35–37) to 39 (34.5–40)
(Z = 2.552, r = 0.372, P = 0.011). When comparing the two groups after training, the experimental group
achieved a significantly higher TEAM total scores than the control group (median 39 [34.5–40] vs. 37
[35–38]; Z = − 2.999, r = − 0.313, P = 0.003) (Table 2). The effect sizes were medium for the pre-to-post
improvements in both groups (r = 0.350 and 0.372 in the control and experimental groups, respectively)
and for the post-training comparison between the groups (r = 0.313).

Regarding the subscales, the control group showed a significant increase only in teamwork scores
(median 24 [23–25] vs. 25 [24–26]; Z = 2.221, r = 0.360, P = 0.026), while leadership and task
management scores did not change significantly (both P > 0.05). In the experimental group, both
leadership (median 6 [5–6] vs. 7 [5–8]; Z = 2.548, r = 0.403, P = 0.011) and teamwork scores (median 24
[23–25] vs. 26 [23.5–27]; Z = 2.328, r = 0.340, P = 0.020) improved significantly, whereas task
management remained unchanged (P = 0.315). Post-training between-group comparisons revealed
significantly higher leadership and teamwork scores in the experimental group (leadership: Z = − 2.478, r 
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= 0.258, P = 0.013; teamwork: Z = − 2.378, r = − 0.248, P = 0.017). In contrast, task management scores
did not differ between groups after training (P = 0.565) (Table 2; Fig. 3).

Theoretical and skill scores
Both groups demonstrated significant improvements in theoretical knowledge after the training. In the
control group, the mean score increased from 80.56 ± 5.03 pre-training to 81.80 ± 4.29 post-training
(mean difference 1.24, 95% CI 0.229 to 2.260; t = 2.471, P = 0.017). In the experimental group, it improved
from 80.47 ± 4.69 to 85.40 ± 2.98 (mean difference 4.93, 95% CI 2.909 to 6.963; t = 4.901, P < 0.001).
After the training, the experimental group achieved a significantly higher score than the control group
(85.40 ± 2.98 vs. 81.80 ± 4.29; mean difference 3.60, 95% CI − 5.141 to − 2.068; t = − 4.697, P < 0.001).
The effect sizes were medium-to-large for the pre-to-post improvement within the experimental group
(Cohen’s d = 0.715) and large for the post-training between-group comparison (Cohen’s d = 0.980), while
a small-to-medium effect was observed in the control group (Cohen’s d = 0.368) (Table 3; Fig. 4).

Regarding practical skill performance, both groups exhibited significant improvements from pre- to post-
training. In the control group, the mean score increased from 38.13 ± 3.22 to 39.31 ± 3.78 (mean
difference 0.15, 95% CI 0.238 to 2.118; t = 2.526, P = 0.015). In the experimental group, it improved from
38.28 ± 3.21 to 41.28 ± 5.34 (mean difference 3.01, 95% CI 0.76 to 5.24; t = 2.698, P = 0.010). Following
the training, the experimental group achieved significantly higher scores than the control group (41.28 ± 
5.34 vs. 39.31 ± 3.78; mean difference 1.97, 95% CI 0.06 to 3.88; t = − 2.031, P = 0.044). The effect sizes
were small-to-medium for the pre-to-post improvements (Cohen’s d = 0.376 in the control group; d = 
0.393 in the experimental group) and medium for the post-training comparison between the groups
(Cohen’s d = − 0.424) (Table 3; Fig. 4).

Student satisfaction and self-confidence in learning
After the training, the experimental group reported higher overall learning satisfaction than the control
group (54.64 ± 4.47 vs. 52.67 ± 4.76; mean difference 1.97, 95% CI 0.06 to 3.89, P = 0.044). Self-
confidence in learning was also significantly higher in the experimental group (33.43 ± 2.51 vs. 32.11 ± 
2.53; mean difference 1.32, 95% CI 0.27 to 2.36, P = 0.014). No significant difference was observed
between the two groups for the student satisfaction subscale (21.21 ± 2.23 vs. 20.56 ± 2.33; mean
difference 0.65, 95% CI 0.29 to 1.60, P = 0.170) (Table 4; Fig. 5).
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Table 4
Comparison of student satisfaction and self-confidence in learning

Self-confidence in
learning

Control
group

(n = 45)

Experimental group (n = 
47)

t d P

32.11 ± 2.53 33.43 ± 2.51 -2.499 -0.521 0.014

Student satisfaction 20.56 ± 2.33 21.21 ± 2.23 -1.382 -0.289 0.170

Total 52.67 ± 4.76 54.64 ± 4.47 -2.047 -0.427 0.044

Discussion
This study investigated the application efficacy of the FC-PBL teaching method in perioperative
anaphylaxis management training for nurse anesthetists. The results demonstrated that, compared with
traditional lecture-based instruction, FC-PBL significantly improved team emergency performance, with
notably higher teamwork and leadership scores in the experimental group, whereas task management
did not differ between groups. Significant improvements were also observed in theoretical knowledge
and practical skill scores. Student satisfaction did not differ significantly between the two groups, while
the experimental group reported significantly higher self-confidence in learning.

Given the diagnostic complexity, narrow therapeutic window, and high demand for coordinated action in
perioperative anaphylaxis, proficient teamwork is indispensable for patient safety [27–29]. The TEAM
was chosen as the primary outcome because it is a widely recommended measurement for assessing
non‑technical performance with established reliability and sensitivity to training effects [22, 30, 31]. At
baseline, TEAM scores did not differ between groups, confirming comparability. Both groups improved
significantly after training, however, the FC‑PBL model achieved markedly higher total scores. This
advantage was driven by significantly higher scores in the teamwork and leadership domains, whereas
task management scores did not differ significantly between groups. These findings suggest that the
FC‑PBL approach better equips nurse anesthetists with the teamwork and leadership skills essential for
managing perioperative crises, likely through fostering active pre‑class preparation and collaborative
in‑class problem solving. These results align with previous studies demonstrating that the FC‑PBL model
enhances team performance and clinical decision making in medical trainees [17, 19, 32], and support
its value in developing high functioning emergency teams.

The absence of a significant difference between groups in task management warrants consideration.
One possible explanation is that the task management subscale comprises only two items, which may
limit its sensitivity to detect subtle differences or reduce statistical power given the moderate sample
size. Furthermore, the design of this study, in which both groups received a substantial amount of
simulation training with structured debriefing, may have contributed to comparable improvements in task
management. This subscale captures structured processes such as protocol adherence and
prioritization, which are likely to benefit from simulation practice. Since such practice was present in

Page 11/22



both groups, it may have produced similar gains, thereby attenuating any incremental effect of the
pre‑class and PBL components. Future studies with larger samples or more refined task management
assessments may be needed to clarify this finding.

Traditional lecture-based continuing education often falls short in fostering the critical thinking and
hands-on competence needed for perioperative emergencies [33–36]. In the present study, the FC-PBL
approach significantly improved both theoretical knowledge and practical skill scores, with medium
effect sizes for the post training comparison between the groups. FC is an active student-centered
teaching method that enhances students’ participation and promotes active learning, thereby improving
the teaching quality within the classroom [37, 38]. In nursing education, PBL has been shown to enhance
nurses’ clinical reasoning and decision-making abilities [39]. Consistent with these findings, previous
research has demonstrated that the FC-PBL teaching method can enhance medical graduate students’
overall understanding of professional knowledge, promote interaction between teachers and students,
and improve teamwork skills [19]. Similarly, a study in nephrology nursing interns found that PBL
combined with flipped classroom significantly improved theoretical knowledge mastery, practical skill
levels, and self-learning ability [4]. Collectively, these results indicate that the FC-PBL approach enhances
theoretical and practical competencies, making it an efficient strategy for continuing education in
anesthesia nursing.

In addition to objective performance metrics, learners’ perceptions of the educational intervention are
critical for evaluating its feasibility and acceptability [40, 41]. In the present study, the overall student
satisfaction and self-confidence in learning score was significantly higher in the experimental group than
in the control group, whereas the student satisfaction subscale did not differ significantly between
groups. This suggests that certain specific facets of satisfaction were similarly appreciated by both
groups, although the global educational experience was perceived more favorably by the experimental
group. One possible explanation is that the traditional lecture approach, when delivered with high quality
and accompanied by hands-on simulation practice, can also generate a positive learning experience.
Additionally, because student satisfaction was a secondary outcome, the sample size may have lacked
sufficient power to detect a small effect on the subscale.

In contrast, the experimental group reported significantly higher self-confidence in learning. This
improvement can be attributed to the FC-PBL model’s ability to shift from passive knowledge reception
to active problem solving [42]. By acquiring foundational knowledge through pre-class micro-videos,
learners can dedicate in-class time to high-yield activities such as analyzing real clinical cases and
participating in simulated scenarios. This approach not only reduces cognitive load but also allows
students to apply theory in a risk-free environment, thereby enhancing their perceived competence and
confidence. Consequently, this pedagogical shift not only improves immediate learning outcomes but
also cultivates the psychological readiness required for high-stakes emergency management.

Limitations

Page 12/22



Several limitations should be acknowledged in this study. First, this was a single-center study, and the
intervention was confined to a single educational topic (perioperative anaphylaxis management). These
factors may limit the generalizability of the findings. Second, standardized training curricula for nurse
anesthetists are still under development, and institutional training frameworks vary considerably across
hospitals. This heterogeneity may affect the applicability and reproducibility of the FC-PBL model in
different clinical settings. Third, outcomes were assessed only two weeks post-training. The long-term
retention of knowledge and skills, as well as the transfer of learning to actual clinical practice, remains to
be determined. Future multicenter studies with larger cohorts, extended follow-up, and broader topic
coverage are warranted to further validate the effectiveness of this teaching approach.

Conclusion
The FC-PBL is an effective and well-accepted teaching method for perioperative anaphylaxis training in
nurse anesthetists. This approach significantly enhances nurse anesthetists’ competencies in rapid
identification, standardized management, and collaborative response to perioperative anaphylaxis, while
also improving their self-confidence in learning. These findings support the integration of FC-PBL into
continuing education programs for anesthesia nursing.
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Figure 1

Overview of the FC-PBL approach. The pre-class phase began 3 days before the session, during which
students engaged in self-directed learning using provided resources (micro-videos, electronic textbooks,
and clinical case materials), completed an online test, and prepared discussion and questions. The in-
class phase involved group discussion with assigned roles, skill training and simulation exercises, and a
summary with Q&A followed by instructor feedback. The post-class phase was completed within one
week, including review of simulation recordings, post-class test, reflection submission, and individualized
training with personalized guidance. FC, flipped classroom; PBL, problem-based learning; Q&A, question
and answer.
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Figure 2

Flow of the study procedure.
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Figure 3

TEAM total and subscale scores in the control and experimental groups after training.Box plots display
the median (midline), interquartile range (box boundaries), and range (whiskers). TEAM total, leadership,
and teamwork scores were significantly higher in the experimental group than in the control group (all P
< 0.05), whereas task management did not differ significantly between groups.

Figure 4

Theoretical knowledge and practical skill scores in the control and experimental groups pre-training
and post-training. (A) Theoretical scores. (B) Skill scores. Bars represent mean scores, and error bars
indicate standard deviations. Both groups showed significant improvements after training, and the
experimental group achieved significantly higher scores than the control group in both assessments (all
P < 0.05).
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Figure 5

Student satisfaction and self‑confidence in learning scores in the control and experimental
groups.Stacked horizontal bars display the mean student satisfaction score (blue) and the mean
self‑confidence in learning score (green). The total score (sum of the two subscales) was significantly
higher in the experimental group than in the control group (P < 0.05).
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