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ABSTRACT
Background:  Rapid Cycle Deliberate Practice (RCDP) has gained prominence in recent years as an 
innovative teaching method in simulation-based training for adult and pediatric emergency 
medical skills. However, its application in the training of forceps delivery skills among obstetrics 
and gynecology residents remains unexplored. This study aimed to assess the impact of RCDP in 
this domain.
Methods:  Conducted in March 2021, this randomized controlled study involved 60 second-year 
obstetrics and gynecology residents undergoing standardized training. Participants were randomly 
assigned to the RCDP group or the traditional teaching method (TTM) group, each comprising 30 
residents. The RCDP group followed the RCDP practice mode, while the TTM group adhered to 
conventional simulation teaching. Post-training assessment of operational proficiency was 
conducted immediately and after one year. Independent operational confidence and training 
satisfaction were evaluated through questionnaire surveys and the Satisfaction with Simulation 
Experience (SSE) scale. Data analysis utilized SPSS 23.0.
Results:  The RCDP group displayed significantly higher immediate post-training forceps operation 
scores compared to the TTM group (92.00 [range: 90.00–94.00] vs. 88.00 [range: 86.75–92.00]; 
z = 3.79; p < .001). However, no significant difference emerged in forceps operation scores after one 
year (86.00 [range: 85.00–88.00] vs. 85.50 [range: 84.00–88.25]; z = 0.54; p = .59). The RCDP group 
exhibited notable performance improvement over the TTM group (z = 3.49; p < .001). Independent 
operation confidence showed no significant discrepancy (p > .05). Importantly, the RCDP group 
reported higher satisfaction scores, particularly in the Debriefing and Reflection subscale (44.00 
[range: 43.00–45.00] vs. 41.00 [range: 41.50–43.00]; z = 5.24; p < .001), contributing to an overall 
superior SSE score (z = 4.74; p < .001).
Conclusions: RCDP exhibits immediate efficacy in elevating forceps delivery skills among residents. 
However, sustained skill enhancement necessitates innovative approaches, while RCDP’s value lies 
in tailored feedback and reflection for enriched medical education.

KEY MESSAGES
1.	 Rapid Cycle Deliberate Practice (RCDP) demonstrates immediate effectiveness in enhancing 

forceps delivery skills among obstetrics and gynecology residents, leading to improved 
immediate performance, which also increased their satisfaction with the teaching process 
and operational confidence.

2.	 Long-term skill retention through RCDP appears limited, highlighting the importance of 
ongoing reinforcement to prevent skill decay and maintain proficiency.

1.  Introduction

Maternal deaths due to intrapartum complications 
account for 50% of all maternal deaths[1]. The pro-
longed second stage of labor can easily cause 

postpartum hemorrhage, puerperal infection, asphyxia 

of newborns, and other serious consequences [2]. 

Vaginal delivery techniques, such as forceps and 

vacuum-assisted delivery, are important skills that 
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obstetricians and midwives must acquire expertise in 
to handle the second stage of labor [3]. These tech-
niques are also effective measures to address maternal 
dystocia, reduce the rate of cesarean sections, and 
improve the rate of vaginal delivery. The successful 
natural delivery by the puerpera depends closely on 
the obstetricians’ and midwives’ mastery of obstetrics 
skills. Skillful and appropriate application of the 
required techniques by the operator can reduce the 
occurrence of serious maternal and infant complica-
tions [4].

In recent years, both locally and abroad, the rate of 
vaginal midwifery has been declining. Currently, the 
global rate of fetal head attraction midwifery is 2.7%, 
and forceps midwifery is 0.6% [5]. The study revealed 
that the rate of vaginal births in some parts of China 
also declined from 1993 (10.6%) to < 1% in 2010 [6]. 
Two large multicenter studies respectively reported 
that the rate of vacuum-assisted delivery and forceps 
delivery in China were 3.3% and 1.9% in 2002, whereas 
the rate of vaginal surgery including forceps and 
vacuum-assisted delivery was 1.107% in 2011 [7, 8]. 
This decline is associated with obstetricians’ lack of 
proper grasp of forceps technology and their prefer-
ence for cesarean delivery when dealing with dys-
tocia [9].

Due to limited experience of gynecology and 
obstetrics (G&O) residents in clinical practice and the 
urgency of forceps delivery time, residents have fewer 
opportunities to practice and hence possess limited 
ability to perform the operation. The ‘Practice Bulletin’ 
from The American College of Obstetricians and 
Gynecologists (ACOG) [10] requires senior G&O physi-
cians to master at least one vaginal operation tech-
nique; it is particularly important for G&O residents to 
be adequately trained in midwifery skills. However, 
when dystocia occurs during natural delivery, the cir-
cumstances regarding the mother and child are criti-
cal; it is therefore difficult to conduct one-on-one 
bedside teaching. At present, forceps training and 
teaching include simulation teaching, network teach-
ing and other multi-mode attempts, as well as virtual 
simulation workshops [11–13].

Rapid Cycle Deliberate Practice (RCDP) is a novel 
skill teaching method developed in recent years. Dr. 
Elizabeth Anne Hunt, an anesthesiologist and critical 
care physician at Johns Hopkins University, was the 
first to use this technique to teach cardiopulmonary 
resuscitation (CPR) skills to pediatric residents [14]. The 
process involves decomposing a skill into several rela-
tively independent operation steps according to its 
professional characteristics, such as Step A, B, C and D. 
In practice, completion of part A is followed by a 

pause, and the instructor immediately provides short 
feedback to the trainees to address any shortcomings, 
and ensure accuracy of step A. The process is then 
repeated from the beginning; A–B is completed accu-
rately, followed by another pause. The instructor pro-
vides feedback, and repeats until A–B–C and A–B–C–D 
are completed [15]. RCDP is a student-centered, simu-
lated teaching strategy that identifies the needs of res-
idents and provides immediate feedback to improve 
individual or team performance.

RCDP encompasses the decomposition of teaching 
objectives, gradually increasing learning difficulty, 
direct teaching feedback, and the creation of a safe 
psychological environment. Currently, RCDP has been 
applied to simulation teaching of first aid skills for 
adults and children, including CPR, airway manage-
ment, trauma first aid and sepsis treatment, and has 
achieved favorable immediate teaching effects [16–
19]. However, there is limited data supporting the 
long-term skill retention effect, and there is no spe-
cific research regarding the application of RCDP in 
obstetric skills teaching, particularly forceps midwifery 
training. This study aims to investigate the effect of 
applying RCDP in forceps midwifery skills training for 
G&O residents.

2.  Materials and methods

2.1.  Trial design

This research employed a randomized controlled simu-
lation study design. Commencing in March 2021, a 
total of 60 G&O residents, engaged in their second-year 
standardized residency training at the Department of 
Obstetrics and Gynecology, Shengjing Hospital of 
China Medical University, were purposefully selected 
for participation. The participants were allocated in a 
1:1 ratio to ensure balanced distribution across the 
groups. Notably, none of the participants possessed 
prior experience in forceps operations or had under-
gone forceps-specific training. The assessment of the 
RCDP group’s efficacy was performed utilizing a com-
parative framework, evaluating its superiority over the 
group receiving feedback after simulations. The study 
obtained written informed consent from all partici-
pants, with ethical approval granted by the Ethics 
Committee of Shengjing Hospital of China Medical 
University.

2.2.  Randomization and blinding

This study was designed as a single-blind trial, where 
the instructors were informed about the group 
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assignments, while the residents and assessors 
remained unaware of the group allocations. The resi-
dents themselves developed a stratified block random-
ization sequence using a computer program with 
varying block sizes. It is noteworthy that the data ana-
lysts were solely exposed to the study identification 
numbers, without access to information about the par-
ticipants’ actual group assignments or specific tasks 
performed during the study.

2.3.  Intervention

Participants for the obstetrics and gynecology resi-
dents’ forceps simulation training were recruited 
through WeChat. The purpose of the study, cen-
tered on enhancing forceps skills through periodic instructor- 
led training, was explained to volunteers. A survey 
was administered to collect demographic informa-
tion such as age, gender, and prior midwifery expe-
rience. Inclusion criteria encompassed residents 
who had not previously undergone midwifery 
training.

To ensure standardized training quality, all instruc-
tors and trained examiners underwent comprehensive 
and consistent RCDP training before the commence-
ment of the study. This encompassed meticulous qual-
ity control measures for teaching methods, operational 
guidance, and feedback provision.

Prior to hands-on training, participants received a 
one-hour theoretical instruction on the principles and 
execution of forceps delivery during vaginal birth. This 
comprehensive session covered essential knowledge, 
modifications, contraindications, and fundamental pro-
cedural steps. Subsequent knowledge assessment 
gauged participants’ understanding.

Practical training followed a group-oriented approach. 
Residents were divided into five sub-groups, each com-
prising six trainees. During training sessions, one resi-
dent assumed the role of the primary operator, while 
others served as assistants or observers. Rotation of pri-
mary operators within the group facilitated practice for 
all participants, ensuring each individual operated as 
the primary for a minimum of 10 min, cumulating in 
over 60 min of group practice time. Post-group exer-
cises, participants underwent assessments. After assess-
ments, residents had the liberty to practice independently 
at the Clinical Skills Center during their spare time.

2.4.  Implementation of training

In the RCDP group, participants adopted the RCDP 
training approach as detailed in the reference [14]. The 

comprehensive forceps delivery procedure was seg-
mented into four distinct phases: preparation (A), 
placement (B), closing (C), and traction (D). Following 
procedural segmentation, upon completing the initial 
‘preparation work before the operation,’ the procedure 
halted. Instructors provided targeted feedback to par-
ticipants, reinforcing correct operational segments, 
identifying deficiencies, and suggesting enhancements. 
Subsequently, practice resumed from the outset until 
the culmination of ‘forceps placement’ (A–B), at which 
point the procedure paused once more for further 
feedback. This iterative feedback process continued as 
residents sequentially proceeded through ‘forceps clos-
ing’ (C) and ‘traction’ (D) phases. This cycle persisted 
until participants executed the entire forceps proce-
dure flawlessly (A–B–C–D). This cycle of practice and 
feedback was then repeated for other residents within 
the same group.

In the traditional teaching method (TTM) group, a 
different approach was employed. After residents com-
pleted a full iteration of forceps delivery, the instructor 
provided feedback, reinforcing accurate operational 
segments while identifying shortcomings and offering 
suggestions for refinement. Subsequently, residents 
were granted the opportunity to repeat the complete 
forceps procedure. The instructor reviewed the proce-
dure with the resident again after a 10-minute interval, 
during which another resident within the same group 
executed the procedure in a similar manner as 
described above.

2.5.  Assessment of training effect

Prior to the initiation of skill training, a theoretical 
knowledge assessment was administered to all resi-
dents to gauge their foundational knowledge level. 
The assessment comprised a study-specific question-
naire, with a maximum achievable score of 100. The 
assessment aimed to ensure a baseline understanding 
of forceps-assisted vaginal delivery concepts and tech-
niques among participants.

Subsequent to the culmination of skills training, 
an evaluation of residents’ performance was  
conducted using the ‘Checklist for Performance  
of Simulated Forceps-Assisted Vaginal Delivery’ 
(Supplementary file). The assessment incorporated a 
total score of 100, encompassing the following com-
ponents: preparation (30 points), forceps insertion 
(24 points), forceps closure (18 points), and fetal 
traction (28 points).

Two trained examiners, not involved in the instruc-
tional feedback process, concurrently assessed partici-
pants’ operational execution. Their evaluations were 
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averaged to generate a comprehensive skill operation 
score for each resident. This approach ensured objec-
tive and consistent assessment of participants’ 
performance.

A follow-up assessment was conducted one year 
later by the original examiner to ascertain the degree 
of retention of forceps-assisted delivery skills among 
the residents. This evaluation aimed to gauge the sus-
tainability of skill acquisition over time and offered 
insights into the long-term effectiveness of the train-
ing methodologies.

2.6.  Satisfaction assessment

Following the training sessions, prompt dissemination 
of online questionnaires was carried out among the 
residents belonging to both study groups. These  
questionnaires were designed to be completed anony-
mously within a single day. The questionnaire encom-
passed two essential components, both of which were 
obligatory for participants.

The initial segment involved a Visual Assessment 
Simulation (VAS) [20], employing a scoring scale rang-
ing from 0 to 100. The purpose of this segment was to 
gauge the residents’ self-assessed confidence levels in 
independently performing the operation after under-
going the training.

The second section centered on evaluating partici-
pants’ contentment with the training methodologies 
and course organization. This evaluation utilized the 
Satisfaction with Simulation Experience (SSE) scale, 
which was developed by Levitt-Jones et  al. in 2011 
[21]. This scale comprises 18 items, structured across 
three dimensions. The assessment was conducted 
through a 5-point Likert scale encompassing the 
responses: ‘Strongly disagree,’ ‘disagree,’ ‘not sure,’ ‘agree,’ 
and ‘strongly agree.’ The total score achievable on this 
scale ranged between 0 and 90.

Intricately, the SSE scale’s ‘Debriefing and reflec-
tion’ subscale comprised nine items, reflecting the 
value and significance of the debriefing phases. 
Similarly, the ‘Clinical reasoning’ subscale comprised 
five items, assessing the potency of simulation train-
ing in enhancing clinical thinking abilities. The 
‘Clinical learning’ subscale, with four items, gauged 
the extent to which simulation training contributed 
to the augmentation of clinical skills [21]. The inter-
nal consistency of the SSE scale was assessed 
through Cronbach’s α in prior studies [21], yielding 
values of 0.78 for the SSE scale, 0.94 for the 
Debriefing and reflection subscale, 0.86 for the 
Clinical reasoning subscale, and 0.85 for the Clinical 
learning subscale.

2.7.  Statistical analysis

Statistical analysis was performed using SPSS 23.0 (IBM 
SPSS Inc., USA). An independent sample t-test was 
used for normally distributed continuous variables 
examined using the Kolmogorov–Smirnov normality 
test, and the Mann–Whitney U test was used to com-
pare continuous variables exhibiting a skewed distri-
bution. A paired t-test/Mann-Whitney-U were used to 
evaluate changes in pre- to post-test scores. Count 
variables were expressed by frequency (%) and Fishers 
exact probability method was used for comparison 
between groups. Statistical significance was set at 
p < .05.

3.  Results

3.1.  Participant characteristics

All participants enrolled in the study were second-year 
residents undergoing standardized training. None had 
prior experience in forceps skills simulation training, 
ensuring homogeneity across the RCDP and TTM 
groups. Demographic variables such as age, sex ratio, 
education, and work background were thoroughly 
examined, revealing no significant discrepancies, as 
outlined in Table 1.

3.2.  Comparative analysis of RCDP and TTM 
groups

Commencing with comparable theoretical knowledge 
scores (85.00 [range: 83.00–87.00] vs. 85.00 [range: 
83.00–87.00], z = 0.57; p = .57), the RCDP and TTM 
groups diverged post-training. Promptly after training, 
the RCDP group displayed significantly superior imme-
diate test scores (92.00 [range: 85.00–95.00] vs. 88.00 
[range: 84.00–93.00]), z = 3.79; p < .001, refer to Table 2. 
Remarkably, one year later, no substantial skill score 

Table 1.  General characteristics of obstetrics and gynecology 
residents who underwent second-year standardized residency 
training.

RCDP 
group

(n = 30)
TTM group

(n = 30) z/F p-value

Age, years 25 (24–27) 25 (24–26.25) −0.167 .867
Sex 0.132 .936
 F emale 26 25
  Male 4 5
Education 

background
0.111 .739

  Bachelor 24 25
  Postgraduate 1 1
 D octor 5 4
Years of working 0 (0–1) 0 (0–1) 0.463 .643

RCDP: Rapid Cycle Deliberate Practice; TTM: Traditional Teaching Method.
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disparities existed between the groups (86.00 [range: 
85.00–88.00] vs. 85.50 [range: 84.00–88.25]), z = 0.54; 
p = .59). Nonetheless, the RCDP group exhibited signifi-
cantly greater decay in performance than the TTM 
group (5.0 [range: 3.0–8.25) vs. 2.00 [range: 1.00–5.00]), 
z = 3.49; p < .001), as depicted in Figure 1.

3.3.  Participant satisfaction

Shifting the focus to participant satisfaction, all sur-
veys were completed with a 100% response rate. 
Confidence levels in independent operations were 
comparable between RCDP and TTM groups (80.00 
[range: 76.50–84.00]) vs. [80.0 (77.75–84.25)], z = 0.223; 
p = 8.24), as outlined in Table 3. Further examination of 
Satisfaction with Simulation Experience (SSE) scores 
revealed significant differences. Particularly, the Debrief 
and Reflection subscale scores were notably higher in 
the RCDP group (p < .001), while no substantial differ-
ences emerged in the remaining subscales within both 
groups (Table 4).

4.  Discussion

To the best of our knowledge, this is the first educa-
tional research study to apply RCDP in obstetric simu-
lation training. This study emphasizes the effectiveness 
of the RCDP approach in enhancing the immediate 
proficiency of forceps delivery skills among obstetrics 
and gynecology residents. Post-training assessments 
revealed the superior performance of the RCDP group 
compared to the TTM group. However, the long-term 
sustainability of these skill improvements through 
RCDP appears to be limited, as there were no signifi-
cant differences in forceps operation scores between 
the two groups one year later. Notably, the ‘Feedback 
and Reflection’ subscale of the SSE scale underscores 
the crucial role of effective feedback and thoughtful 
self-evaluation in enhancing training satisfaction and 
the overall learning experience. This indicates the sig-
nificance of constructive feedback and careful 
self-assessment in optimizing skill acquisition during 
forceps delivery training.

Due to the instructional characteristics of RCDP, 
breaking down skill training into distinct segments 
and providing brief feedback immediately after each 
segment reduces the learning difficulty of each part 
[15, 22, 23]. This single-node deliberate practice and 
instant teaching feedback encourage residents to exe-
cute the correct procedures in the next cycle, address 
shortcomings, and thus enhance the level of simulated 
teaching [19]. As a result, RCDP has been proven effec-
tive in multiple skill teaching scenarios [14, 15, 23, 24]. 
This phased structure reduces the cognitive load of 
each learning session, allowing residents to more 
effectively internalize the skills [25].

Table 2.  The immediate scores after training of two groups. 
[M (P25, P75)].

RCDP group
(n = 30)

TTM group
(n = 30) z p-value

Section A: 
preparation

28.00 (27.00, 
29.00)

26.00 (25.00, 
27.25)

4.26 <.001

Section B: 
placement

22.00 (21.00, 
23.25)

21.00 (20.00, 
21.25)

3.89 <.001

Section C: 
closing

26.00 (15.00, 
17.00)

15.00 (14.00, 
16.00)

2.61 .01

Section D: 
traction

25.50 (24.75, 
28.00)

27.00 (26.00, 
28.00)

2.19 .03

Total score 92.00 (90.00, 
94.00)

88.00 (86.75, 
92.00)

3.79 <.001

RCDP: Rapid Cycle Deliberate Practice; TTM: Traditional Teaching Method.

Figure 1. D istribution of testing scores before and after forceps simulation training of residents in RCDP and TTM groups. RCDP: 
Rapid Cycle Deliberate Practice; TTM: traditional teaching method.
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Table 3. E valuation distribution of the SSE scales in the RCDP and TTM groups, n(%).

Items

RCDP group TTM group

p
Strongly 
disagree Disagree not sure agree

completely 
agree

Strongly 
disagree disagree not sure agree

completely 
agree F

Debrief and reflection
The facilitator provided 

constructive 
criticism during the 
debriefing

0 (0.00) 0 (0.00) 0 (0.00) 2 (6.67) 28 (93.33) 0 (0.00) 0 (0.00) 2 (6.67) 3 (10.00) 25 (83.33) 2.37 .31

The facilitator 
summarized 
important issues 
during the debriefing

0 (0.00) 0 (0.00) 0 (0.00) 3 (10.00) 27 (90.00) 0 (0.00) 2 (6.67) 1 (3.33) 3 (10.00) 24 (80.00) 3.18 .36

I had the opportunity 
to reflect on and 
discuss my 
performance during 
the debriefing

0 (0.00) 0 (0.00) 1 (3.33) 5 (16.67) 24 (80.00) 0 (0.00) 5 (16.67) 3 (10.00) 5 (16.67) 17 (56.67) 7.20 .07

The debriefing provided 
an opportunity to 
ask questions

0 (0.00) 0 (0.00) 0 (0.00) 5 (16.67) 25 (83.33) 0 (0.00) 0 (0.00) 1 (3.33) 3 (10.00) 26 (86.67) 1.52 .47

The facilitator provided 
feedback that 
helped me to 
develop my clinical 
reasoning skills

0 (0.00) 0 (0.00) 0 (0.00) 2 (6.67) 28 (93.33) 0 (0.00) 0 (0.00) 3 (10.00) 6 (20.00) 21 (70.00) 6.00 .05

Reflecting on and 
discussing the 
simulation 
enhanced my 
learning

0 (0.00) 0 (0.00) 2 (6.67) 5 (16.67) 23 (76.67) 0 (0.00) 0 (0.00) 3 (10.00) 10 
(33.33)

17 (56.67) 2.77 .25

The facilitator’s 
questions helped 
me to learn, n (%)

0 (0.00) 0 (0.00) 1 (3.33) 3 (10.00) 26 (86.67) 0 (0.00) 0 (0.00) 1 (3.33) 1 (3.33) 28 (93.33) 1.07 .58

I received feedback 
during the 
debriefing that 
helped me to learn

0 (0.00) 0 (0.00) 0 (0.00) 1 (3.33) 29 (96.67) 0 (0.00) 0 (0.00) 4 (13.33) 6 (20.00) 20 (66.67) 10.66 .04

The facilitator made 
me feel comfortable 
and at ease during 
the debriefing

0 (0.00) 0 (0.00) 0 (0.00) 4 (13.33) 26 (86.67) 0 (0.00) 0 (0.00) 2 (6.67) 2 (6.67) 26 (86.67) 3.31 .19

Clinical reasoning
The simulation 

developed my 
clinical reasoning skill

0 (0.00) 0 (0.00) 0 (0.00) 5 (16.67) 25 (83.33) 0 (0.00) 0 (0.00) 2 (6.67) 4 (13.33) 24 (80.00) 2.13 .34

The simulation 
developed my 
clinical decision 
making ability

0 (0.00) 0 (0.00) 1 (3.33) 3 (10.00) 26 (86.67) 0 (0.00) 0 (0.00) 4 (13.33) 1 (3.33) 25 (83.33) 2.82 .24

The simulation enabled 
me to demonstrate 
my clinical 
reasoning skills

0 (0.00) 0 (0.00) 5 
(16.67)

6 (20.00) 19 (63.33) 0 (0.00) 0 (0.00) 7 (23.33) 2 (6.67) 21 (70.00) 2.43 .30

The simulation helped 
me to recognize 
patient deterioration 
early

0 (0.00) 0 (0.00) 6 
(20.00)

4 (13.33) 20 (66.67) 0 (0.00) 0 (0.00) 6 (20.00) 6 (20.00) 18 (60.00) 0.51 .78

This was a valuable 
learning experience

0 (0.00) 0 (0.00) 0 (0.00) 2 (6.67) 28 (93.33) 0 (0.00) 0 (0.00) 0 (0.00) 3 (10.00) 27 (90.00) 0.22 .64

Clinical learning
The simulation caused 

me to reflect on my 
clinical ability

0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 30 (100) 0 (0.00) 0 (0.00) 0 (0.00) 2 (6.67) 28 (93.33) 2.07 .15

The simulation tested 
my clinical ability

0 (0.00) 0 (0.00) 0 (0.00) 2 (6.67) 28 (93.33) 0 (0.00) 0 (0.00) 0 (0.00) 3 (10.00) 27 (90.00) 0.22 .64

The simulation helped 
me to apply what I 
learned from the 
case stud

0 (0.00) 0 (0.00) 0 (0.00) 3 (10.00) 27 (90.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.33) 29 (96.67) 1.07 .30

The simulation helped 
me to recognize my 
clinical strengths 
and weaknesses

0 (0.00) 0 (0.00) 0 (0.00) 5 (16.67) 25 (83.33) 0 (0.00) 0 (0.00) 0 (0.00) 1 (3.33) 29 (96.67) 2.96 .85

SSE: Satisfaction with Simulation Experience; RCDP: Rapid Cycle Deliberate Practice; TTM: Traditional Teaching Method.
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In 2014, Hunt et  al. [14] observed that the imple-
mentation of RCDP in simulated pediatric CPR complex 
training significantly shortened the time from pulseless 
ventricular tachycardia onset to the implementation of 
compression and defibrillation. Hunt et  al. reported in 
2017 that in basic life support (BLS) training, RCDP was 
more effective than traditional BLS courses, exhibiting 
faster initiation of compressions and higher scores of 
chest compressions [24]. Other researchers reported 
that RCDP significantly improved team performance in 
pediatric advanced life support training courses com-
pared with traditional simulation teaching, as shown by 
a shorter time to start defibrillation and better team 
assistance [17, 18]. In addition, RCDP significantly 
improved the technical mastery ability of the trainers 
when implementing complex training for newborns [19].

When residents within the same midwifery group 
take on the role of assisting their colleagues ‘in the 
hot seat,’ this provides them with a mechanism to 
actively engage and observe as each learner reviews 
the prescribed procedures. Additionally, instructors can 
‘click’ on learners at any time, taking over immediately 
after a pause (providing feedback). This ensures that 
all learners, even when not in the ‘hot seat,’ can main-
tain a high level of engagement at all times. The 
teacher’s task is to make every effort to ensure that all 
learners in the group have the opportunity to sit in 
the ‘hot seat’ and receive rapid-cycle feedback on their 
performance. Compared to traditional simulation 
methods, this approach is more effective in fostering 
teamwork and collaboration [23]. This process exempli-
fies three key advantages of RCDP: Through repetitive 
practice with real-time error correction and skill mas-
tery; It enhances learners’ confidence within a safe 
psychological environment; Skills are broken down 
into smaller subsets, facilitating optimal learning with-
out imposing a significant cognitive load [26, 27].

A notable finding of significance is that both groups 
of residents expressed satisfaction with the teaching 
methods, but the RCDP group had a more positive 
evaluation of the feedback component. For learners 
participating in forceps delivery simulation training for 

the first time, this teaching approach improved their 
satisfaction and confidence, especially for those with 
limited simulation experience. This further supports 
the effectiveness of RCDP and its potential to enhance 
training outcomes across various medical domains.

Interestingly, this study found that while RCDP 
effectively improved the immediate skills performance 
of residents, it did not significantly enhance their 
long-term forceps delivery skills. Despite both groups 
having opportunities for independent practice, there 
were no significant differences in forceps delivery per-
formance between the two groups one year later. 
Further exploration is needed to understand the rea-
sons behind this result. Existing research indicates that 
RCDP is effective in enhancing short-term memory, 
but its impact on long-term memory is inconsistent 
[19, 28]. This suggests that while RCDP offers a direct 
advantage in knowledge application, knowledge reten-
tion has yet to be proven. Although the reinforcement 
of learning skills through repeated immediate feed-
back is possible, long-term ‘muscle memory’ may not 
be established through RCDP, and intermittent learn-
ing has been shown to aid in the consolidation of 
long-term memory. For example, studies involving 
repeated cardiopulmonary resuscitation training every 
three months using RCDP have demonstrated signifi-
cant improvements in long-term memory [29].

5.  Limitations and future exploration

While this study provides valuable insights into the 
effectiveness of RCDP in enhancing forceps delivery 
skills among residents, certain limitations warrant 
consideration. The scope of group teaching and train-
ing duration were constrained by practical factors, 
including available teaching time and the resident 
staff size. Moreover, RCDP presents intriguing areas 
for further investigation: (1) Research Standards for 
RCDP: The absence of standardized research norms 
for RCDP raises questions about the observed statisti-
cal differences in immediate post-training scores. To 
ensure the consistency of RCDP topics and research 
outcomes, establishing common knowledge and cur-
riculum standards is imperative. This step can guide 
the future application of RCDP in simulation teaching, 
enhancing its efficacy and impact. (2) Optimizing 
Long-Term Memory: While RCDP effectively boosts 
short-term skill levels, its potential to optimize 
long-term memory warrants exploration. Integrating 
cognitive psychology and other disciplines could shed 
light on how RCDP can better foster enduring skill 
retention. Such insights could underpin advancements 
in simulation teaching methodologies, contributing to 

Table 4. SSE  scale scores in the RCDP and TTM groups  
[M (P25, P75)].
Scores RCDP group TTM group z p-value

Debrief and 
reflection

44.00 (43.00, 
45.00)

41.00 (41.50, 
43.00)

5.239 <.001

Clinical 
reasoning

24.00 (22.00, 
25.00)

23.00 (22.75, 
24.00)

1.642 .101

Clinical learning 20.00 (19.00, 
20.00)

20.00 (19.75, 
20.00)

0.852 .394

Total 87.00 (86.00, 
88.25)

84.00 (83.00, 
86.25)

4.741 <.001

SSE: Satisfaction with Simulation Experience; RCDP: Rapid Cycle Deliberate 
Practice; TTM: Traditional Teaching Method.
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skill retention reform. (3) Determining Effective 
Retention Period: The choice of a one-year interval for 
retesting was influenced by training costs and the 
commencement of subsequent resident cohorts. 
Although our results underscore the limited long-term 
retention of skills following RCDP training, future 
research should investigate the optimal retention 
duration after RCDP training. This could provide a 
more comprehensive understanding of skill retention 
dynamics. (4) Clinical Impact Assessment: Notably, our 
study solely focused on forceps training through 
RCDP and did not assess its clinical impact on patient 
outcomes. While RCDP’s influence on clinical out-
comes remains a larger question, our study attempted 
to mitigate research bias by randomizing residents 
and standardizing instructor training. Future research 
endeavors could explore the clinical implications of 
RCDP in a broader context.

6.  Conclusion

In summary, our study finds that RCDP provides imme-
diate benefits, improving proficiency through real-time 
practice with error correction and enhancing learner 
confidence in a secure environment. It breaks down 
complex skills for effective learning. However, for 
long-term skill retention, additional methods may be 
needed. Future studies can explore combining RCDP 
with other methods to enhance skill retention, ulti-
mately benefiting patient care.
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