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Abstract
Rapid cycle deliberate practice (RCDP) is a type of simulation-based medical education (SBME) where learners cycle 
between deliberate practice and directed feedback until skill mastery is achieved before progressing to subsequent learn-
ing objectives. This scoping review examines and summarizes the literature on RCDP, compares RCDP to other modes of 
instruction, and identifies knowledge gaps for future research. Of the 1224 articles identified, 23 studies met inclusion criteria. 
The studies varied in design, RCDP technique implementation strategies, and outcome measures. RCDP is associated with 
positive outcomes in immediate learner performance. It is unclear if RCDP is superior to traditional simulation.
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Introduction

Simulation-based medical education (SBME) has been 
shown to improve knowledge, clinical skills, and behaviors 
when compared to traditional medical education [1]. It is 
also associated with improved downstream effects on patient 
care, patient outcomes, and reduced healthcare costs [2]. The 
most common or traditional method of simulation debriefing 
is facilitator-guided post-event debriefing; it occurs after a 
simulation scenario and is effective for achieving learning 
goals and understanding correct and incorrect actions [3, 4]. 
Within-event debriefing involves interrupting the simulation 
scenario for short and focused debriefing events to allow 
for coaching in real time [3]. There is limited evidence that 
one method of simulation instruction is better than another.

Rapid cycle deliberate practice (RCDP), introduced by 
Hunt et al. in 2014, is a type of within event debriefing that 
“rapidly cycle(s) between deliberate practice and directed 
feedback until skill mastery is achieved” [5]. RCDP builds 
on the concepts of deliberate practice and mastery learning. 

Deliberate practice, commonly used to gain expertise in 
music and sports, allows for repeated opportunities to prac-
tice a skill with directed feedback until learning objectives 
are met [6]. Mastery learning, which is associated with clini-
cal skills retention and patient care improvement, consists of 
clear learning objectives, formative assessments, advance-
ment to the next educational objective once mastery has 
been achieved, and continued practice [2]. In RCDP, learners 
meet predefined learning objectives before progressing to 
more challenging goals or scenarios that build upon previ-
ously mastered skills [5]. Hunt et al. describes three princi-
ples for RCDP [5]:

1. Apply the concepts of overlearning and automatization 
to create muscle memory by providing multiple oppor-
tunities for repetitive practice to “do it right.”

2. Provide expert or evidence-based feedback efficiently.
3. Foster an environment for psychological safety to allow 

learners to enthusiastically welcome the feedback.

Hunt et al. found that pediatric resuscitation skills and 
critical care performance improved with RCDP simulation 
[5].

A systematic review was published in 2017 of RCDP 
that consisted of 15 resources, only two of which were pub-
lished studies [7]. As such, it became a narrative review 
that reported implementation strategies and outcome meas-
ures. Results were limited and inconsistent, and the authors 
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recommended conducting a similar review in 2-years time as 
more material would be available due to the rapid emergence 
of RCDP [7]. Given the limited results of the last review 
and the relatively new method of RCDP, the goal of this 
scoping review is to examine the current RCDP literature to 
help guide future research and identify gaps in RCDP and 
simulation. Ultimately, this may help shape the future of 
simulation instruction in healthcare.

The objectives of this scoping review are to examine 
and summarize the literature of RCDP in SBME, including 
outcome measures and implementation strategies; assess if 
RCDP leads to improved clinical performance of health-
care professionals and healthcare trainees when compared 
to other modes of instruction; and identify knowledge gaps 
and opportunities for future RCDP research.

Methods

A comprehensive search strategy was developed by a medi-
cal librarian to identify articles on rapid cycle deliberate 
practice (RCDP). The initial search strategy was developed 
for Ovid Medline and adapted from the one used by Taras 
and Everett using a combination of text words [7]. The search 
strategy was then customized for each database. Searches 
of the following databases were executed on October 13, 

2020: Ovid MEDLINE ALL, Ovid EMBASE, Cochrane 
Database of Systematic Reviews (Ovid), Cochrane Central 
Register of Controlled Trials (Ovid), PsycINFO (Ovid), and 
CINAHL with Full Text (EBSCO). There were no restric-
tions on publication period. Limits were imposed for Eng-
lish language. No other limits were applied. See Appendix 
I for database search strategies. Additional search methods 
included screening reference lists of eligible studies.

The inclusion criteria were based on the PICO (popu-
lation, intervention, comparison, outcome) approach. The 
target population was healthcare professionals and trainees. 
The intervention was RCDP healthcare simulation. The 
comparison was traditional simulation, other instruction, or 
no comparison. The outcomes examined were learner satis-
faction, knowledge acquisition, clinical performance, imple-
mentation of skills in practice, quality of care, and patient 
outcomes. English language full-text published studies of 
any design were included.

The initial database search identified 2283 articles 
(Fig. 1). One study was not captured by the data search and 
was found by screening the references of an eligible study. 
After duplicates were removed, 1224 studies were screened 
using title and abstract for relevance. The remaining 67 arti-
cles were screened using the full text to assess for eligibility 
based on the inclusion criteria, of which 44 were excluded. 
Common reasons for study exclusion were as follows: 

Fig. 1  PRISMA flow diagram

Full-text articles excluded
(n =  44 )

� Abstracts/posters/reviews 
(n = 14)

� Did not meet inclusion 
criteria for RCDP sim (n =
30)

Records identified through database 
searching (n = 2283) MEDLINE 684; 
EMBASE 614; CDSR 0; Central 110; 

CINAHL with Full Text 352; 
PsycINFO 523

Additional records identified 
through other sources 

(n = 1)

Records after duplicates removed
(n = 1224)

Records screened
(n = 1224)

Records excluded
(n =  1157 )

Full-text articles assessed for 
eligibility
(n = 67)

Studies included in qualitative 
synthesis
(n = 23)
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studies were not healthcare related (sports, music, quality  
improvement rapid cycles, veterinary medicine), and studies 
did not have the primary features of RCDP healthcare simu-
lation despite having elements of deliberate practice and/or 
mastery learning (i.e., no within event debriefing or coach-
ing, no expert feedback, no repetition, no case progression, 
or no progressively challenging cases). Two study members 
independently performed title, abstract, and full text screen-
ing. Disagreements were settled by consensus. The included 
studies were then categorized based on design, country, par-
ticipants, interventions, comparisons if any, and outcome 
variables measured. The outcomes were classified based on 
Kirkpatrick’s model for training program evaluation: K1, 
reaction (the learner’s reaction to the activity); K2, learning 
(objective measures of knowledge and skills acquired); K3, 
behavior (application of what was learned in the clinical real-
life environment); and K4, results (systemic outcomes such 
as improved patient outcomes, cost-savings, etc.) [8]. Given 
the heterogeneity of the studies and the broad scope of this 
review, no critical appraisal of the evidence was performed.

Results

This review included 23 studies [5, 9–30]. Table 1 outlines 
study characteristics, intervention, comparison, and out-
comes. Nineteen studies were from the USA. Study designs 
were diverse; the most common study design was pre-/post-
test (10 studies), and only five studies were randomized con-
trolled studies. Most participants were residents (8 studies) 
with pediatric residents being most common (5 studies). The 
most common type of simulation scenarios that RCDP was 
used for was pediatric resuscitation (5 studies), pediatric 
critical care (4 studies), and adult resuscitation (4 studies). 
Of the 23 studies, 15 studies directly assessed RCDP, while 
the remaining 8 studies had RCDP as part of mixed interven-
tions. For example, Brown et al. studied a 1-day bootcamp 
where two RCDP scenarios were part of a larger interven-
tion involving didactic lectures, case studies, and traditional 
simulation [12]. Most studies did not have a comparison; 
five studies compared RCDP to traditional simulation, two 
studies to standard training, one study to different training 
frequencies and standard curriculum, and one study to previ-
ous traditional simulation experience.

All studies used a similar definition of RCDP, as intro-
duced by Hunt et al. in 2014, and used variations of pausing, 
micro-debriefing or coaching, and rewinding [5]. However, 
there were differences in how the RCDP technique was 
implemented as outlined in Table 2. Many studies had the 
first simulation run without interruption to act as a needs 
assessment. Studies with pre-determined pauses split the 
cases into smaller segments or learning chunks purposely, 
while other studies paused for praise or error correction. 

During the pauses or completion of the short cases, micro-
debriefing, feedback, or coaching was completed in all stud-
ies. After the pause, rewinds occurred to either the beginning 
and/or to just before the pause. Most cases progressed, and 7 
studies reported progressive difficulty. For example, Lemke 
et al. had medical objectives sequenced into progressively 
more difficult rounds [22]. Each subsequent round was built 
on previously mastered skills and escalated in difficulty. The 
supraventricular tachycardia case started with basic com-
munication objectives, and the subsequent rounds required 
cardioversion and cardiac arrest management [22].

Outcome measures and results are listed in Table 1. 
The most common K1 outcomes were increased learner 
confidence (11 studies) and learner satisfaction (11 stud-
ies) in RCDP alone and with mixed interventions. At the 
K2 level, RCDP was associated with knowledge and skills 
acquisition demonstrated by significantly increased multiple 
choice question (MCQ) scores (4 studies), increased check-
list scores (8 studies), decreased time to critical tasks (6 
studies), and increased chest compression fraction (CCF) 
(2 studies). For example, a 2-day pre-hospital care provider 
course in a low resource setting consisted of didactic lec-
tures, skills training, and multiple RCDP simulations. All 
participants found the course “useful”, and it resulted in 
significant increases in MCQ scores (pretest 67%, post-
test 85%, p < 0.001) and simulation checklist performance 
scores (pretest 42%, post-test 95%, p < 0.001) [20]. At the 
K3 level, a floor staff survey found that RCDP participants 
had perceived improvement in leadership, communication, 
and role identification [14]. Additionally, hospital clinical 
reports found that nursing staff were better able to manage 
cardiac arrest after RCDP training [21]. No K4 outcomes 
were reported.

When comparing interventions with RCDP to stand-
ard curriculums, RCDP was associated with a significant 
decrease in time to tasks, such as the proportion of time a 
cardiac arrest patient received no chest compressions (no-
flow fraction), time to defibrillation, and an impressive ten-
fold reduction in pre-shock pause [5]. A significantly larger 
CCF and decreased time to compression initiation were also 
found when examining RCDP compared to traditional BLS 
training [18]. Interestingly, this study did not find a signifi-
cant difference in decreased time to defibrillation between 
the 2 groups, but defibrillation still occurred within the 
American Heart Association (AHA) guidelines of 180 s 
[18]. Sullivan et al. examined outcomes with different train-
ing frequencies and found that RCDP training for cardiac 
arrest skills at 2- and 3-month intervals were associated with 
significant decreased time to initiation of chest compressions 
and defibrillation when compared to 6-month intervals and 
standard AHA curriculum [28]. The authors concluded that 
the ideal time for RCDP resuscitation skills training is every 
3 months [28].
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When comparing RCDP to traditional simulation, the 
results were mixed. RCDP participants commented on lik-
ing RCDP more [13, 22], but feeling more fatigued [22]. 
Rosman et al. did not find a significant difference in self-
confidence between the 2 groups [27]. The results were 
also mixed at the K2 level. Although RCDP was associ-
ated with decreased times to critical tasks [15, 23], signifi-
cantly higher checklist scores [15, 16, 23], and significantly 
higher simulation team assessment tool (STAT) human 
factors sub-section scores [22], there was no significant 
difference in overall STAT score improvement [22, 27], 
and no difference in MCQ scores [15] between the two 
groups. When examining 3–4-month recall, checklist 
scores decreased in both groups with the RCDP groups 
having greater decreases in scores compared to the tradi-
tional simulation groups [15, 23].

Discussion

To the best of our knowledge, this is the largest review to 
date that examines and summarizes the RCDP literature. 
This scoping review consists of 23 published studies, 21 
more than the previous review [7]. The studies were het-
erogeneous in design, participants, simulation types, and 
outcome measures. Implementation strategies also varied. 
Interestingly, all studies referenced Hunt et al. for their defi-
nitions of RCDP [5]. They included the core techniques of 
RCDP, including within-event debriefing, deliberate prac-
tice, clear learning objectives, formative assessment, and 
pause-feedback-replay loops. However, the variations in 
the use of a needs assessment, pause timing, rewinding or 
restarting, case progression, and escalating difficulty make it 
difficult to draw general conclusions about RCDP. As RCDP 
becomes more popular, it is important that implementa-
tion and simulation design become standardized to better 
research its effects.

This review found that RCDP training is associated with 
multiple positive outcomes including learner satisfaction, 
increased confidence, knowledge and skills acquisition, 
and time to critical tasks. RCDP allows learners to receive 
timely direct feedback and multiple opportunities to “do 
it right”; they can incorporate feedback and try again 
immediately. Breaking cases down into “smaller chunks” 
maximizes learning without cognitive overload [13]. This 
approach likely works well for skills that are algorithmic, 
have defined protocols, or clear scripts. Although all stud-
ies reported positive K1/K2 outcomes, most studies did 
not compare RCDP to other interventions so their conclu-
sions may be from the education itself or from the instruc-
tion technique. However, the K2 outcomes demonstrated, 
such as the direct observation of key tasks, may contrib-
ute to the overall competency of the learner [31]. Despite Ta
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the small numbers of randomized controlled studies and 
lack of intervention comparisons, RCDP should still be 
considered useful in medical education. Furthermore, 
while the previous review only had studies that examined 
technical resuscitation or procedural skills, this review 
includes studies that looked exclusively at nontechnical 
skills including death notification and family communi-
cation [7, 9, 10]. This implies that RCDP simulation can 
be successfully employed to teach nontechnical abilities. 
Since there is limited research on the impact of RCDP 
training outside of the learning environment, future stud-
ies should examine how RCDP interventions translate to 
clinical practice.

This review examined comparisons between interven-
tions with RCDP to standard curriculums and traditional 
simulation. It appears that adding RCDP to standard cur-
riculums is overall beneficial, leading to multiple improve-
ments in K2 outcomes. However, when compared to tradi-
tional simulation, the results are mixed. While some studies 
showed immediate improvements, three of the five studies 
that compared RCDP to traditional simulation did not show 
significant differences in all K2 outcome measures [15, 22, 
27]. Furthermore, RCDP groups had greater decreases in 
scores at 3–4-month follow-ups compared to the traditional 

simulation groups even though these studies both showed 
significantly higher scores in the RCDP groups immediately 
after training [15, 23]. This suggests that although RCDP 
has an immediate advantage in knowledge application, 
knowledge retention has not been demonstrated. Despite 
being able to apply feedback immediately with repetition to 
reinforce learned skills, it is possible that long-term “muscle 
memory” is not being created with RCDP. One study recom-
mended that RCDP training should occur every 3 months to 
maintain skills and avoid skills decay observed at 6 months 
[28]. More studies are needed to compare RCDP to other 
types of SBME, and specifically how skills retention with 
RCDP compares with other modes of instruction. This 
review has not found that RCDP is superior to traditional 
simulation.

There are limitations to this review. Grey literature was 
not searched, and conference abstracts and poster presenta-
tions were excluded. Studies were also limited to the English 
language. Critical appraisal of study quality was not com-
pleted. Most studies were small and at a single site. Many 
of the studies had no comparisons, and the validity and 
reliability of the outcome measurement tools were not well 
described. It is possible that their outcomes may be related 
to other confounders.

Table 2  Characteristics of RCDP implementation

Technique Number 
of stud-
ies

Studies

1st simulation uninterrupted 11 Ahmed et al., 2020, Brown et al., 2018, Chancey et al., 2018, Colman et al., 2019, 
Cory et al., 2019, Gross et al., 2019, Hunt et al., 2014, Lemke et al., 2016, 
Magee et al., 2018, Sullivan et al., 2015, Zern et al., 2020

Pre-determined pauses 9 Bordelon et al., 2020, Brown et al., 2018, Colman et al., 2019, Cory et al. 2019, 
Gross et al., 2019, Kutzin and Janicke 2015, McPhee 2018, Rosman et al., 
2019, Zern et al., 2020

Pauses for error correction/praise/feedback 10 Ahmed et al., 2020, Chancey et al., 2018, Colman et al., 2019, Cory et al., 2019, 
Gross et al., 2019, Hunt et al., 2014, Lemke et al., 2016, Magee et al., 2018, 
Yan et al., 2020, Zern et al., 2020

Short cases repeated multiple times 2 Gupta et al., 2019, Sullivan et al., 2015
Rewind to start 9 Brown et al., 2018, Cory et al., 2019, Gupta et al., 2019, Magee et al., 2018, Kut-

zin and Janicke 2015, Lemke et al., 2016, McPhee 2018, Rosman et al., 2019, 
Sullivan et al., 2015

Rewind to pause 7 Chancey et al., 2018, Colman et al., 2019, Cory et al., 2019, Gross et al., 2019, 
Hunt et al., 2014, Lemke et al., 2016, Yan et al., 2020

Case progression 15 Ahmed et al., 2020, Bordelon et al., 2020, Brown et al. 2018, Chancey et al., 
2018, Colman et al., 2019, Cory et al. 2019, Gross et al., 2019, Hunt et al., 
2014, Lemke et al., 2016, Magee et al., 2018, Kutzin and Janicke 2015, McPhee 
2018, Rosman et al., 2019, Yan et al., 2020, Zern et al., 2020

Increasing difficulty 6 Bordelon et al., 2020, Chancey et al., 2018, Hunt et al., 2014, Lemke et al., 2016, 
Rosman et al., 2019, Yan et al., 2020

Incomplete information regarding implementation 5 Brown et al., 2020, Hunt et al., 2017, Jeffers and Poling 2019, Kosoko et al., 
2019, Powers et al., 2018. Note: Brown et al., 2020 and Hunt et al. 2017 had 
previous studies that did list their protocol
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Conclusion

RCDP has rapidly emerged since it was introduced by Hunt 
et al. in 2014 [5]. The definition of RCDP is consistent 
across the literature, but implementation strategies vary. The 
current literature suggests that RCDP technical and nontech-
nical skills training are associated with positive outcomes in 
learner performance. It is likely that adding RCDP to stand-
ard curriculums is overall beneficial, but unclear if RCDP is 
superior to traditional simulation. More studies are needed 
to examine how RCDP translates to clinical practice, long-
term skills retention with RCDP training, and comparisons 
of RCDP training to other types of instruction.

Appendix I Database Search strategies

Ovid MEDLINE(R) ALL < 1946 to October 12, 2020 > 
Search history sorted by search number ascending

# Searches Results Type

1 RCDP.mp 127 Advanced
2 Deliberate practice.mp 723 Advanced
3 (Rapid cycle adj3 feedback).mp 16 Advanced
4 (Rapid cycle adj3 feedback).mp 0 Advanced
5 (Rapid cycle adj3 practice*).mp 33 Advanced
6 or/1–5 850 Advanced
7 Rhizomelic chondrodysplasia punctata.mp 254 Advanced

# Searches Results Type

8 6 not 7 757 Advanced
9 Remove duplicates from 8 688 Advanced
10 Limit 9 to English language 684 Advanced

Embase < 1974 to 2020 October 12 > 
Search history sorted by search number ascending

# Searches Results Type

1 RCDP.mp 155 Advanced
2 Deliberate practice.mp 903 Advanced
3 (Rapid cycle adj3 feedback).mp 30 Advanced
4 (Rapid cycle adj3 feedback).mp 0 Advanced
5 (Rapid cycle adj3 practice*).mp 48 Advanced
6 or/1–5 1071 Advanced
7 Rhizomelic chondrodysplasia punctata.mp 289 Advanced
8 6 not 7 964 Advanced
9 Remove duplicates from 8 945 Advanced
10 Limit 9 to English language 939 Advanced
11 Limit 10 to (books or chapter or conference 

abstract or conference paper or "confer-
ence review" or book or book series or 
conference proceeding)

325 Advanced

12 10 not 11 614 Advanced

APA PsycInfo < 1806 to October week 1 2020 > 
Search history sorted by search number ascending

# Searches Results Type

1 RCDP.mp 0 Advanced
2 Deliberate practice.mp 545 Advanced
3 (Rapid cycle adj3 

feedback).mp
3 Advanced

4 (Rapid cycle adj3 
feedback).mp

0 Advanced

5 (Rapid cycle adj3 
practice*).mp

0 Advanced

6 or/1–5 548 Advanced
7 Rhizomelic chondro-

dysplasia punctata.
mp

3 Advanced

8 6 not 7 548 Advanced
9 Remove duplicates 

from 8
548 Advanced

10 Limit 9 to English 
language

523 Advanced

Cochrane central register of controlled trials < 2014 to 
present > 

Search history sorted by search number ascending

Acknowledgements The authors wish to thank Dr. Savithiri Ratnapa-
lan for reviewing the draft.

Declarations 

Ethics Approval Not applicable

Consent to Participate Not applicable.

Consent for Publication Not applicable.

Conflict of Interest/Competing Interests The authors declare no con-
flict of interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

2118 Medical Science Educator (2021) 31:2105–2120

http://creativecommons.org/licenses/by/4.0/


1 3

# Query Limiters/
expanders

Last run via Results

S5 TI (rapid cycle 
N3 practice*) 
OR AB (rapid 
cycle N3 prac-
tice*)

Expanders—
Apply equiva-
lent subjects

Search modes—
Boolean/Phrase

Interface—
EBSCOhost 
Research 
Databases

Search Screen—
Advanced 
Search

Database—
CINAHL with 
Full Text

21

S4 TI (rapid cycle 
N3 feedback) 
OR AB (rapid 
cycle N3 feed-
back)

Expanders—
Apply equiva-
lent subjects

Search modes—
Boolean/Phrase

Interface—
EBSCOhost 
Research 
Databases

Search Screen—
Advanced 
Search

Database—
CINAHL with 
Full Text

0

S3 TI (rapid cycle 
N3 feedback) 
OR AB (rapid 
cycle N3 feed-
back)

Expanders—
Apply equiva-
lent subjects

Search modes—
Boolean/Phrase

Interface—
EBSCOhost 
Research 
Databases

Search Screen—
Advanced 
Search

Database—
CINAHL with 
Full Text

8

S2 TI deliberate 
practice OR 
AB deliberate 
practice

Expanders—
Apply equiva-
lent subjects

Search modes—
Boolean/Phrase

Interface—
EBSCOhost 
Research 
Databases

Search Screen—
Advanced 
Search

Database—
CINAHL with 
Full Text

335

S1 TI RCDP OR AB 
RCDP

Expanders—
Apply equiva-
lent subjects

Search modes—
Boolean/Phrase

Interface—
EBSCOhost 
Research 
Databases

Search Screen—
Advanced 
Search

Database—
CINAHL with 
Full Text

11

# Searches Results Type

1 RCDP.mp 7 Advanced
2 Deliberate practice.mp 114 Advanced
3 (Rapid cycle adj3 

feedback).mp
2 Advanced

4 (Rapid cycle adj3 
feedback).mp

0 Advanced

5 (Rapid cycle adj3 
practice*).mp

12 Advanced

6 or/1–5 117 Advanced
7 Rhizomelic chondro-

dysplasia punctata.
mp

0 Advanced

8 6 not 7 117 Advanced
9 Remove duplicates 

from 8
110 Advanced

Cochrane database of systematic reviews < 2005 to 
present > 

Search history sorted by search number ascending

# Searches Results Type

1 RCDP.ti,ab 0 Advanced
2 Deliberate practice.

ti,ab
0 Advanced

3 (Rapid cycle adj3 
feedback).ti,ab

0 Advanced

4 (Rapid cycle adj3 
feedback).ti,ab

0 Advanced

5 (Rapid cycle adj3 
practice*).ti,ab

0 Advanced

6 or/1–5 0 Advanced
7 Rhizomelic chondro-

dysplasia punctata.
ti,ab

0 Advanced

8 6 not 7 0 Advanced

# Query Limiters/
expanders

Last run via Results

S6 S1 OR S2 OR S3 
OR S4 OR S5

Expanders—
Apply equiva-
lent subjects

Search modes—
Boolean/Phrase

Interface—
EBSCOhost 
Research 
Databases

Search Screen—
Advanced 
Search

Database—
CINAHL with 
Full Text

353
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