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Promoting critical thinking (CT) within a health professions (HP) 
curriculum is often a complex task for academic staff. However, despite the 
complexity and difficulty in achieving CT in students, CT is considered by 
the World Health Organization (WHO) to be a core competency or graduate 
attribute for professional proficiency in almost all HP qualifications.[1] The 
South African Qualifications Authority (SAQA) states that various critical 
outcomes must be embedded in all qualifications, the first of which is that 
the graduate should be able to display critical and creative thinking as 
they identify and solve problems.[2] Hence, CT forms an integral part of all 
South African (SA) health professions (HP) curricula. 

CT is a complex notion. It is a process of carefully analysing and 
applying knowledge and information gathered from various sources to 
make informed decisions.[3] It consists of three components: gathering 
of information; processing (or thinking) skills; and cognitive processes 
(reflection and contextual perspective).[4] The ability to think critically 
should be viewed from two perspectives when including it in a teaching 
strategy: (i) mental habits and (ii) cognitive skills.[5] The notion of 
CT has received scholarly attention over the years, with the importance 
of fostering CT during graduate training being well documented.[6,7] 
It is therefore surprising that a universally accepted teaching strategy 
suitable  for the promotion of CT across HP curricula has not been 
agreed upon.[3,8,9]

Simulation-based healthcare training (SBHT) is a pedagogical method 
that is often professed to have the ability  to enhance the CT skills of 
students in a safe and controlled environment.[10] SBHT could be used 
to bridge the gap between theoretical knowledge obtained in class and 
practical knowledge gained while interacting with patients during clinical 
placements.[8] 

Although it seems evident that SBHT could facilitate the CT of HP 
students,[10-14] it is not clear which SBHT strategy would best suit the 

promotion of CT for HP students. A similar review focusing on the 
promotion of CT through simulation-based healthcare training could 
not be traced. The aim of this scoping review is therefore to identify and 
describe the use of SBHT strategies to promote the CT of the HP students. 
These insights could provide guidance for health educators on suitable 
teaching strategies for facilitation of CT in HP curriculum. 

Methods
This study used the methodological framework for scoping reviews as 
defined by Levac et  al.[15,16] The first five steps of Levac’s framework 
were followed.[16,17] The optional consultation step was excluded, as each 
author charted the data separately and had a consensus discussion before 
collating, summarising and reporting the data. The study protocol was 
registered on OSF (ref. no. wa48q-v1; reg. link: https://osf.io/wa48q).

It was agreed that the aim of the review was to consult existing 
literature to identify and describe the use of SBHT strategies to promote 
CT in HP students. Hence, the question identified was: ‘What is known 
from the existing literature about promoting CT through SBHT?’ (Step 1)

Identifying the relevant literature
The PRISMA-ScR (Supplementary File 1) was used to conduct a 
comprehensive literature review (Step 2).[18] All journal articles and grey 
literature, of any study design published in English between 1 January 
2010 and 1 August 2021, were included in this scoping review. The 
following databases were consulted: Medline, CINAHL, EBSCOhost, Web 
of Science and Cochrane. Grey literature was searched through Google 
Scholar. Additionally, manual searching of the reference lists of included 
articles was conducted. A librarian was consulted to provide guidance 
on search strategies (Supplementary file 1: https://www.samedical.org/
file/1940). Fig. 1 presents an overview of the selection process. 
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Study selection
Two stages of screening were used during the 
review process. The titles and abstracts of the 
retrieved sources were read to identify relevancy 
of the sources. Thereafter full sources were read 
and assessed to determine if they met the inclusion 
and exclusion criteria. If there was uncertainty on 
a source’s eligibility, consensus between the two 
researchers was reached. Sources were included 
(Step 3) if they focused on promoting CT during 
SBHT for HP students (Box 1).

Charting the data
An online reference management system was used 
to export all the search results, and to screen the 
remaining records and eliminate duplicates. The 
data were then charted in an Excel (MicroSoft 
Corp., USA) spreadsheet. The information that was 
collected and charted (Step 4) is summarised  in 
Box 1 (detailed charted list - Supplementary File 2: 
https://www.samedical.org/file/1941). 

Narrative thematic analysis was conducted on 
the charted data (Step 5). This analysis was guided 

by the main research question. Concepts were 
grouped and themes and subthemes emerged 
that allowed the research team to contextualise 
and map the outcomes. 

Results
Twenty articles were included in the review: six 
studies were conducted in the USA, seven in 
Asia, and two in Australia. United Arab Emirates, 
Germany, Canada, Saudi Arabia and SA each 
produced one. A quantitative research approach 
was used in 15 of the included articles; only 
two studies used a qualitative and two a review 
design, while one adopted a mixed-methods 
design. Most of the included articles sampled 
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Fig. 1. Selection process.

Box 1. Study selection and charting
Primary inclusion criteria
Is the source about CT in SBHT?
Is the source about clinical decision-making 
during SBHT?
Is the source about SBHT where one of the 
outcomes includes CT?
Did the source report on the use of 
simulation-based training and its effects 
on the development of CT in healthcare 
education?
Did the source report a significant increase 
in CT?
Did the source clearly report on what 
type of simulation strategy was used to 
promote CT?
Exclusion criteria
Not report in English
Published prior to 2020
Did not relate to CT during simulation-based 
training for health professionals
Asked only the perceptions of the 
participants on CT
Did not show a significant improvement in 
CT
Did not report on specific health-related 
skills within the scope of HP
Only reported on the effect SBHT had on CT
Summary of the data charted
Authors, year of publication and country of 
origin/study location
Study design
Study population and sample size
Aim/purpose of the study
Intervention type, comparator (if any) and 
intervention duration
Outcomes measures
Important results and/or findings related to 
this scoping review

https://www.samedical.org/file/1941
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students within the nursing profession (55%); 15% of the articles did not 
identify the HP discipline sampled; 10% of the articles sampled radiology 
and oral health students respectively, and a mere 5% sampled physical 
therapy students. The remaining 5% of articles did not specify the medical 
related students they sampled.

Three themes of contact simulations, computer-based simulations, and 
debriefing were identified in this scoping review which encapsulate the 
SBHT approaches used to promote CT (Table  1). Although the findings 
of the review are presented according to the identified themes, there are 
instances where these themes and subthemes were integrated to achieve the 
promotion of CT across sources. 

Contact simulations
Simulations conducted in a contact manner were the most dominant theme. 
Subthemes included high-fidelity simulations (HFS); simulations through 
role-play; simulations allowing multiple exposures to the clinical event; and 
hybrid simulations. 

Most of the studies included in this review looked at promoting CT 
through HFS (40%). One study compared HFS with Low Fidelity Patient 
Manikins (LFPM) and concluded that using HFS is advantageous when 
looking at increasing CT skills.[19] Hagemann et  al.[20] concluded that 
when improving the CT of students through HFS, it is crucial that the 
design of the simulated activity combines a practical simulation session 
with debriefing. Similarly, Munroe et  al.[21] used a fully immersive HFS 
to evaluate the effect on CT in an emergency department. The fidelity of 
simulation-based experience must be appropriate for the knowledge or 
skill the simulation is designed to assess or teach. It is therefore essential 
that simulated scenarios go through validity and reliability testing 
before implementation, by means of review by experts or by peers with 
simulation-based experience.

Another study used HFS to foster CT in a mock critical-care setting. Study 
participants expressed that they preferred HFS to a learning activity that 
used a real person – often a student – playing the role of patient. The study 
recommended that all aspects of fidelity should be considered, including the 
appropriate clothing for the manikin, when aiming to promote CT.[22]

One study combined role-playing within HFS, paying attention to the 
environment of the simulation experience. Students each played three 
roles, including a non-medical role. Allowing students the opportunity to 
switch roles enables them to view the scenario from different perspectives. 

Ultimately HFS offer a potentially effective tool for engaging the CT skills 
of HP students, by giving them an opportunity to think like seasoned 
practitioners. Follow-up debriefings are very important. The authors also 

suggested that learning should be scaffolded in the lead-up to the HFS 
experience and students should be allowed to familiarise themselves with 
the simulation equipment prior to the event.[4]

Scaffolding various learning activities before the simulation-based 
healthcare experience was a major outcome of Louw.[23] This study used 
HFS and embedded various problems related to HP curriculum outcomes. 
These problems required CT as a problem-solving strategy. The study 
recommended that post-simulation reflection must be conducted.[23] 

The last source included in this review combined HFS with the 
use of Standardised Patients (SP).[24] This study clearly indicated that 
SBHT provides both subjective and objective advantages over traditional 
teaching methods. 

Role-play took on the form of virtual role-playing and realistic role-
playing within a SBHT experience. Arunachalam et al.[25] evaluated virtual 
role-playing of a clinic setting as a model to promote CT.[25] The authors 
used metacognitive scaffolding to guide the students in the thinking process, 
to promote the CT of HP students.[25] 

Another study used realistic role-play in a clinical simulation setting.[26] 
A role-play script based on the researcher’s clinical experience as well as the 
content of the course, was used. The focus was to investigate the differences 
in students’ CT skills when performing a simulation task after education 
was delivered by either (i) role-play or (ii) lecture. The author concluded 
that using simulation after role-play was a more effective teaching 
method.[26] Similar to Ertmer et al.,[4] Kim also stressed that students need 
to  be  exposed to various roles in realistic role-play situations, that will 
lead to an improvement in their CT skills.

Many of the included sources reported on the benefit of exposing 
students to the simulation-based healthcare (SBH) experience more than 
once.[4,26-29] In one source the evidence showed that simulation-based 
experiences that use different case scenarios each time over a period of 
time were best suited to enhanced CT.[29] The authors recommend that 
low-fidelity simulations, medium-fidelity simulations and HFS need to 
be integrated with repeated simulation experiences.[29] Another study 
demonstrated that more repetitions of a SBH scenario produced greater 
changes in the CT of HP students.[28] This is in line with a study that aimed 
to identify the effects of differing numbers of simulation exposures (one, 
two or three) on the CT skills of students.[27] CT scores varied according 
to the number of exposures students had in the course. With a single 
exposure, there were no statistically significant gains in CT, whereas 
three exposures produced significant gains in CT.[27] Further studies that 
focused on HFS also noted the importance of multiple exposures, stating 
that multiple simulation-based exposures will offer greater value to the 
students.[4,19,26] Literature suggests that there might be a decrease in CT 
over time if the simulation-based experience is not repeated.[19]

The final subtheme was hybrid simulations that use a variety of simulation 
strategies and modalities. One source reported that a hybrid simulation 
improved the CT of HP students.[30] 

Computer-based simulations
Virtual or online simulations were used in 35% of the included sources. The 
subthemes included online scenarios, virtual scenarios and gaming. 

Online scenarios are simulation-based experiences that are conducted 
through an online medium. One study used online role-playing SBH 
experience by collecting patient scenarios and converting them to digital 
teaching files.[31] The findings support the integration of scenario-based 

Table 1. Critical thinking in simulation-based healthcare training
Themes Subthemes
Contact simulation High-fidelity

Role-play
Multiple exposures
Hybrid

Computer-based simulations Online scenarios
Virtual simulations
Gaming 

Debriefing Guided reflections
Concept mapping
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simulations within the curriculum to promote CT.[31] The authors concluded 
that the interactive scenarios should be complemented by text-based 
knowledge[31] through scaffolding.[23] Improved CT for HP students was 
also reported in a study aimed at examining effectiveness of branching path 
simulation in promoting the CT skills of undergraduate students, via an 
online medium.[32]

During virtual simulations, a patient is presented in an interactive, 
virtual manner. One study used virtually simulated patients to investigate 
the development of CT.[33] The study concluded that engaging in virtual 
simulations may support the increase of CT of the participants through 
role-playing and learning through trial and error. 

A third subtheme that emerged was healthcare simulation-based gaming. 
In an explorative study, CT was measured using a contextual game. The 
study reported that the experimental group outperformed the control group 
with regard to CT.[34] Another source allowed participants to complete five 
virtual simulation experiences within a fixed time period.[35] The study 
showed that as experience levels increased, CT of students also increased. 

Debriefing 
Only 30% of sources included in this review focused on the debriefing phase 
of the simulation experiences. Debriefing can be done through various 
methods, mainly through guided reflection and concept mapping.

Guided reflection 
A study determined the relationship between CT and the level of reflection 
and found a statistically significant positive relationship when students were 
asked to debrief through reflective journaling, supporting the relationship 
between CT and reflection.[36] One study reported on the use of a reflective 
debriefing immediately after a simulation. The author suggests that debriefing 
is the most important component of a simulation, as it consolidates learning 
that (often subconsciously) took place during the simulation. It is an essential 
cognitive step in the CT process.[23] The importance of reflection in action 
is alluded to by Mai et al.[22] Simulation experiences should be supported by 
a reflection process that allows the students to think critically about their 
actions. Follow-up debriefing sessions allow deeper insights to emerge and 
appreciation for clinical decision-making to develop.[22] A role-play study 
stated that through reflection students can gain insight into their own 
thinking that allows deeper understanding and fosters CT. The authors used 
reflection with a silent individual debriefing, followed by a collaborative 
debriefing (as a group) and an individual interview to promote CT.[4]

Concept mapping
The second subtheme for debriefing is the use of concept mapping. 
A  concept map includes the learning outcomes associated with the 
simulation-based experience. In a pilot study, concept mapping during 
debriefing improved the CT of participants.[37] The concept map took the 
form of an active learning activity and assisted in guiding the debriefing 
discussions. Concept mapping helped the students engage in more CT 
than a group discussion on its own.[37]

Discussion
This scoping review confirms that CT can be promoted through SBHT. 
More importantly, it identified the simulation-based strategies that will 
yield a definite improvement in CT for HP students as they engage with 
simulation-based experiences. 

Higher levels of fidelity (realism) during the simulation-based experience 
translates into the promotion of CT for HP students.[20] This finding might 
be attributed to HFS allowing a realistic learning experience where students 
are required to make decisions in a similar way to how they would in 
real clinical settings.[22] There are many simulation modalities that can be 
included in HP teaching activities. These modalities can be used as stand-
alone strategies or combined in a hybrid simulation-based experience.[30] 
However, it can be deduced that the type of simulation modality is not 
the most important consideration. Each simulation-based activity should 
be planned and align with the expected learning outcomes, it needs to go 
through validity and reliability testing, and all types of fidelity should be 
addressed to ensure a true HFS experience – not only physical fidelity, but 
also conceptual and psychological fidelity.[38] It is important to remember 
a comprehensive active learning approach, involving all of the student’s 
senses, is needed to foster CT.[4] The importance of including all the student’s 
senses could explain why role-playing in simulation-based experiences 
was effective in promoting CT. All sources on role-playing reported the 
importance of allowing the student to play multiple roles in the scenario, not 
only the role of their chosen profession. 

It is clear from this scoping review that no matter what approach is 
taken with the simulation-based experience (contact or computer based), 
scaffolding the learning activities to align them with the desired learning 
outcomes is ideal.[23] In addition, multiple exposures are preferable to a 
single exposure.[19]

Debriefing is an often-overlooked part of the SBH experience, most likely 
due to the time it takes to conduct.[39] Debriefing allows the students to 
develop new insights as they learn through experience. Learning through 
experience is the highest level of learning on the Miller’s Framework,[40] and 
has been linked to the promotion of CT in current literature. It is therefore 
no surprise that studies that focused on debriefing during simulation-based 
experiences showed an improvement in the CT of students. Even though 
some studies did not initially focus on debriefing, they still concluded on 
the value of a debriefing in the promotion of CT. Debriefing can take many 
forms. This scoping review supports the notion that simulation-based 
activities that are combined with debriefing, through a reflection process, 
foster CT.[36] Debriefings should be conducted directly after the simulation-
based experience[24] and be structured around the learning outcomes 
identified when planning the simulated experience.[37] This could be done 
by means of a concept map. 

With the use of concept maps, educators can infuse theoretical concepts 
and discipline-specific implications.[37] This integrated approach seems to 
influence the students’ ability to think critically. Once again, scaffolding of 
learning is important, even if it is through concept mapping that provides 
theoretical and instructional support during the debriefing experience.[37] In 
summary, correctly implemented simulation-based experiences with repeat 
practice and guided reflection will improve the CT of HP students.[7]

Conclusion
Although some articles do not show a distinct improvement in the CT of 
HP students when they engage with SBHT,[6] many authors have illustrated 
that SBHT has the potential to promote the CT of students within an HP 
domain. The aim of this scoping review was to identify how SBH education 
can be used to foster CT for HP students. To improve the CT of HP students 
through simulation-based training, this review identified that educators 
must appropriately plan the simulation-based experience, choose the correct 
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simulation modality that aligns with the intended learning outcomes, and 
subject the activity to validity and reliability testing before implementation. 
Educators need to scaffold the learning and allow the student multiple 
exposures when teaching a skill. Lastly, a structured debriefing conducted 
directly after the simulation-based experience to allow for reflection is vital 
for the promotion of CT. 
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