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In order to meet the needs of student learning within a competency-
based pedagogy, it is necessary to understand the current
philosophies and modalities being used in dental and oral health
simulation-based education. The aim of this literature review is to
identify the existing research relating to the educational structure of
dental and oral health simulation activities. The review is presented as
a scoping review, formulated and conducted using a modified five
stage methodological framework. Despite evidence showing that the
healthcare simulation model is ideal for learning and assessments of
non-clinical and clinical tasks such as psychomotor skills, there is a
paucity of published literature relating to simulation in dental and oral
health education. Out of 72 initial articles only six papers related to
dental preclinical psychomotor skills in an educational setting, none of
which were deemed high-quality. Deficiencies in these papers
included no statements defining underpinning educational theory,
limited acknowledgement of evidence-based simulation activities
including preparation, briefing, simulation, feedback, debriefing,
reflection and evaluation. Given the widespread use of simulation in
dentistry, academics should be encouraged to publish their scholarly
activities in simulation-based dental education in order so that all
dental faculties can work towards developing contemporary
simulation curriculum to provide optimum teaching and learning
opportunities for students.
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Introduction

There is extensive evidence to support the use of simulation-based education across various disciplines of healthcare
education (Gaba, 2004). Structured activities or simulated-based learning experiences are implemented to develop new
skills, manage specialised scenarios, introduce unfamiliar environments, and assess skills and attributes (Reese, Jeffries
and Engum, 2010; Health Education Training Institute, 2014; Williams and Song, 2016; Australian Commission on
Safety and Quality in Health Care, September 2012). Significant advancement in simulation has been evident since the
introduction of the patient safety movement and the primary focus on patient-centred care (Gaba, 2004; Weller et al.,
2012; Williams and Song, 2016).

Within simulation-based education there are numerous modalities to allow for structured scenarios that encourage the
development of knowledge synthesis and skill development. Modalities include simulated-based learning experiences,
simulation activities, written scenarios, mannequins, role-play, immersive simulation and the use of anatomical feature
representations known as part-task trainers (Lopreiato e al., 2016). There is a plethora of published and grey literature
about healthcare simulation, with most papers associated with medicine and nursing (Laschinger ez al., 2008).

Over the last five years, healthcare simulation-based education has adopted ‘deliberate practice’ for the purpose of
education, training, general and competency-based assessment (Gaba, 2004; Levine ef al., 2014). This evidence-based
simulation learning is grounded in educational theory with the program design including a cycle of phases, where each
phase is dependent on each of the other phases (Seropian e al., 2004). The phases include preparation, briefing (pre-
briefing), the simulation activity, feedback, debriefing, evaluation and reflection. The learner is required to prepare for the
simulation session by acquiring underpinning knowledge in order to participate in the simulation-based learning
experience. The preparation is followed by a briefing (pre-briefing) of important information including the learning
outcomes for the session. After the briefing (pre-briefing) session the learners progress to the simulation-learning activity,
followed by feedback, debriefing and reflection. The entire cycle is evaluated to assess for learner reaction and
satisfaction, acquisition of skills, learner behaviour, actions and post-simulation results.

A simulation program design based on educational theories makes simulation an ideal modality for training, professional
development and formative, summative and high-stakes assessments. Simulation based education is a valid teaching and
learning modality for students and practitioners in healthcare delivery (Health Education Training Institute, 2014). All
phases should be included to complete the learning loop (Levett-Jones and Lapkin, 2014). The learners and simulation
educators are involved in the phases from the initial simulation scenario preparation to the debrief and reflection at the
completion of the loop. All phases of the simulation activity play a significant role, with some research suggesting that the
debrief phase is more beneficial than the actual simulation procedural activity (Levett-Jones and Lapkin, 2014).

It is well documented that dental and oral health education has utilised simulation for training for some time
(HealthWorkforce Australia, 2010; Perry, Bridges and Burrow, 2015). Dental simulation has been in existence since
1894, when Oswald Fergus designed the first dental simulator known as ‘the phantom head’ (Perry, Bridges and Burrow,
2015). Dentistry and oral health students use simulation for preclinical skills acquisition including cavity preparations,
restorations, root canal and pulp therapy, extractions, orthodontics, and preventive dentistry such as debridement of
calculus, removal of dental plaque, pit and fissure sealants, and fluoride applications (HealthWorkforce Australia, 2010).
Dentistry and oral health simulation has advanced from the phantom head to include more detailed and complex
mannequins, part-task trainers including teeth models, virtual reality and force-feedback haptic devices (Wierinck er al.,
2007; HealthWorkforce Australia, 2010; Urbankova and Engebretson, 201 1b; Urbankova and Engebretson, 2011a; Ben-
Gal et al., 2013; Fugill, 2013; Urbankova, Eber and Engebretson, 2013).

It has been reported that despite the requirement for simulation content within dental and oral health curricula in Australia,
dental and oral health simulation programs vary widely with respect to content, delivery and contact hours
(HealthWorkforce Australia, 2010; Commonwealth Government, 2014; Australian Dental Council, 2017). The New
South Wales Health Education and Training Institute (NSW HETI) also confirmed that disparities exist between teaching
and learning organisations in relation to simulation-based education (Health Education Training Institute, 2014). The
degree to which dental and oral health simulation curricula has been designed according to current best practice
guidelines incorporating the cycle of phases is unknown. The aim of this literature review is to identify and analyse
the existing research relating to the educational structure of dental and oral health simulation activities.

Methods

Searching the literature can be achieved using several valid methods. One method is to perform a scoping review. Scoping
reviews determine the extent of the existing literature relating to a chosen topic (Arksey and O’Malley, 2007; Williams
and Song, 2016). Scoping review methodology is appropriate when a body of literature has not been comprehensively
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reviewed or is of a diverse nature (Khalil er al., 2016). Although with a similar purpose to a systematic review
methodology, a scoping study captures a broader range of studies with greater variation in study designs. The scoping
review methodology is appropriate when the search results in a variety of different studies with potential inclusion
criteria, and allows for the research question to be less specific, giving leniency for a broader range of literature to be
included (Arksey and O’Malley, 2007).

The scoping review was undertaken to identify the published literature and the grey literature relating to simulation-based
dental education (Levac, Colquhoun and O’Brien, 2010). The modified five stage methodological framework was
followed to undertake this scoping review; this evidence-based method is outlined by Khalil and colleagues (Khalil ez al.,
2016) and based on previous studies by Arksey and O’Malley (Arksey and O’Malley, 2007) and Levac and colleagues
(Levac, Colquhoun and O’Brien, 2010). The quality of the articles was assessed against the standards outlined by
Schaefer and colleagues (Schaefer er al., 2011) the Consolidated Standard of Reporting Trials (CONSORT) and
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statements (Cheng et al., 2016).

Identification of the research question
This scoping review was conducted to answer the following research question: What educational theories and designs are
implemented to teach dental and oral health preclinical psychomotor skills in the simulated learning environment?

Identification of relevant studies

Medical subject headings (MeSH) were selected and confirmed based on the Joanna Briggs Institute (JBI) three-step
method to search for studies (Aromataris and Riitano, 2014). Firstly, a rudimentary search of the medical electronic
databases MEDLINE and CINAHL was conducted using text words contained in the title, abstract and body of the
articles. Upon completion of the initial search keywords were established and relevant studies were searched for using the
University of Newcastle (UON) library and interlibrary services. The medical search engine electronic databases were
accessed via the UON library website and included EMBASE, Scopus, PubMed including literature from MEDLINE,
CINAHL complete and Web of Science. The final search stage included reading the reference lists of each retrieved study.

The keywords used were simulation, oral health, dental, students, healthcare and psychomotor. Truncation and Boolean
operators were used to capture variations of search terms as shown in Tables 1 and 2. Inclusion criteria were set to include
articles from all countries, published in English language, between 2005 and 2016. The inclusion dates were set to
coincide with the introduction of oral health degrees in Australia.

Table 1. Keywords and Truncation

Search words used Truncation options

simulat® simulation, simulating, simulate, simulated
‘oral health’

dent* dental, dentist, dentistry

student* students

psychomotor

‘preclinical skill*' preclinical skills

Table 2. Search Strategies and Boolean operators

Number Searches

1. simulat*

‘oral health’

dent*

2o0r3

student*
psychomotor
‘preclinical skill*
6or7
1Tand4and5and 8

0 [FOoR 1 oy L1 (FRE W [IN
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Study selection

The study selection inclusion criteria were: the study population involved dental or oral health students, participating in
preliminary preclinical simulated learning education, dental or oral health degree curriculum, teaching and learning
preclinical simulation skills or dental or oral health simulation.

The study selection exclusion criteria were: healthcare students other than dental or oral health students, non-students and
practising clinicians, advanced students honing preclinical simulated learning skills, dental specialty curriculum
including surgical skills, pre and post assessments without an education component and healthcare simulation other
than dental or oral health.

A study was included if it met the inclusion criteria and did not include the exclusion criteria.

Charting the data
Figure 1 illustrates the process of identifying potential papers and screening them for inclusion of exclusion in the scoping
review, using the Prisma flowchart. The details of the final six included papers are listed in Table 3.

Results

The literature searching phase identified 72 potential papers. Article titles were read and 21 papers were eliminated due to
the title not containing words relating to the inclusion criteria. The remaining 51 articles were screened resulting in the
omission of 26 duplicates and seven irrelevant abstracts. A total of 18 full text papers were read to satisty the eligibility
process. Inclusion and exclusion criteria were applied reducing the total by a further 12 articles. Three articles were
rejected because the studies involved either pre-test or post-tests to determine a correlation with preclinical operative
dentistry examination scores and did not include discussion of an education component (Urbankova and Engebretson,
2011b; Urbankova and Engebretson, 201 1a; Urbankova, Eber and Engebretson, 2013). One paper was eliminated as
14 percent of the participants “were not dentists” and involved 12 test tasks (Ben-Gal e a/., 2013). Another was excluded
because the study involved final year dental students participating in a systematic carving exercise. The study was
classified as honing pre-existing ability as opposed to acquiring new skills (Kilistoff ez al., 2013). The final process
resulted in a total of six included articles (Welk er al., 2008; Amer et al., 2011; Gottlieb er al., 2011; Fugill, 2013;
Arigbede, Denloye and Dosumu, 2015; Walker and von Bergmann, 2015). Table 3 presents the first author’s name and
year of paper, study population, study aims and design, simulation activity, outcomes measured and a summary of the
results for all included articles.

Discussion

As previously mentioned, the quality of the articles was assessed against the standards of Schaefer and colleagues
(Schaefer er al., 2011), and the reporting guidelines for CONSORT and STROBE (Cheng et al., 2016). Cheng and
colleagues provided three detailed tables that outlined the key elements and extension elements to report for randomised
control trails, observational trials and simulation-based research (Cheng ez al., 2016). None of the six studies complied
with the inclusion requirements for simulation-based research reporting.

Four of the included studies were conducted in lowa (Amer e7 al., 2011), Pennsylvania (Gottlieb er al., 2011), Tennessee
(Welk et al., 2008) and Southern Nigeria (Arigbede, Denloye and Dosumu, 2015). The remaining two either did not state
the location (Walker and von Bergmann, 2015) or it was not applicable (Fugill, 2013). Of the six included studies, no two
were similar. All studies varied in aims, simulated clinical experience and simulation modalities. The study variations
render it difficult to compare outcomes, although common themes were able to be extracted across the studies. Perception,
preclinical skills, simulation modalities, educational theory, simulation phases and learners were identified as the
common topics discussed in the six included studies.

Simulation modalities

Simulation modalities vary in dental and oral health simulation. Fugill (2013) referred to the original simulation
modality from 1894 known as the ‘phantom head’. The phantom head is a mounted part-task trainer complete with
articulating jaws to practice preclinical dental and oral health skills (Perry, Bridges and Burrow, 2015). Dental and
oral health simulator development has led to the utilisation of technology including virtual reality (VR), computer
assisted learning (CAL) and computer assisted simulation (CAS). Amer and colleagues (2011) compared the results
of theoretical and practical skill assessment of first year dental students who participated in the Interactive Dental
Video Game (IDVG) versus video. Gottlieb and colleagues (2011) analysed Faculty members’ perception and
expectations of students’ ability after using Virtual Reality Simulation (VRS). Walker and colleagues (2015) utilised
video to conduct cognitive task analysis.
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Figure 1. PRISMA flowchart

Arigbede and colleagues (2015), and Welk and colleagues (2008) conducted studies that were designed to be carried out
using the existing curriculum in the simulation laboratory. The aim of the study conducted by Arigbede and colleagues
was to determine the current teaching and learning practices for preclinical dentistry. The details of the simulation
modality were not identified, however the participants response highlighted equipment breakdown regularly (Arigbede,
Denloye and Dosumu, 2015). Dental equipment in a simulation laboratory would usually include a dental mannequin and
part-task trainer simulators. Welk and colleagues described and discussed the approach on the use of 40 computer assisted
dental patient simulators known as DentSim (Welk ez al., 2008).

Professional areas under assessment based on opinion
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Fugill’s (2013) review paper did not involve participants, whereby the article was a review article that gathered
information pertaining to standardised simulation delivery and a review of ‘procedural skills’ as a general topic with
no direct specification to a psychomotor skill or the teaching and learning methodology. The Gottlieb and colleagues
(2011) study involved the participants, the preclinical Faculty members, providing responses in a survey based on their
perceptions. The participants of the other four studies were dental students ranging from first year through to final year
(Welk et al., 2008; Amer et al., 2011; Arigbede, Denloye and Dosumu, 2015; Walker and von Bergmann, 2015).

Perception

Non-measurable outcomes such as confidence, perception, expectation, ideas and experience were reported in three
studies. Fugill (2013) surmised that simulated learning increases student confidence. Two studies reported on perception,
expectation, ideas and experience (Gottlieb er al., 2011; Arigbede, Denloye and Dosumu, 2015); Dental faculty members
reported their perceptions and expectations of students’ preclinical dental operative ability in the study by Gottlieb er al.
(2011) However, the study did not include quantitative data on measurable student outcomes. The faculty expected an
increase in student performance ability and confidence in the simulation laboratory from the students who participated in
the virtual reality simulation (VRS) modality. The same study noted that Faculty anticipated the VRS participants would
demonstrate a higher stress level. (Gottlieb er al., 2011)

Virtual reality simulation was perceived to generally increase student preparation and self-assessment abilities (Gottlieb
etal.,2011). Knowing and developing faculty perception of VRS has been identified as critical in the design of preclinical
dental simulation curriculum (Gottlieb ef al., 2011). Students preferred learning and acquiring skills with the aid of mixed
modalities including computer assisted learning (CAL) and interactive dental video games (IDVG) (Welk ez al., 2008;
Amer et al., 2011); further, it has been reported elsewhere that the use of technology can encourage constructive learning
(Shah and Cunningham, 2009).

Welk and colleagues (2008) reported a reduction in the compulsory course time and increased free time for students to
access the simulation laboratory. The paper implied, but did not confirm, that increased efficiency may be an outcome as a
result of CAL. It is worth noting that the study did not provide methodology for the simulation laboratory free time.

Preclinical skills

The preclinical skills simulation task underpinning each of the six studies varied. Four of the six studies utilised dental
students as participants (Welk ez al., 2008; Amer et al., 2011; Arigbede, Denloye and Dosumu, 2015; Walker and von
Bergmann, 2015) and the curriculum from first, (Welk er al., 2008; Amer er al., 2011) second (Walker and von
Bergmann, 2015) and ‘final’ year courses. Preclinical operative dentistry including resin bonding (Amer et al., 2011),
dental cavity preparations (Welk ez al., 2008; Gottlieb ef al., 2011) and carving dental restorations (Walker and von
Bergmann, 2015) were the selected simulation tasks. The two remaining studies reviewed and analysed the dental
curriculum generally and did not report on a specific task (Fugill, 2013; Arigbede, Denloye and Dosumu, 2015).

All the authors recommended integrating simulation into existing dental curriculum to enhance the teaching and learning
effect. The studies recommended simulation tasks such as psychomotor skills (Gottlieb ez al., 2011; Walker and von
Bergmann, 2015), task repetition, cognitive task analysis (Walker and von Bergmann, 2015), faculty perception of
ergonomics, finger rests, student positioning and use of hand instruments including dental mouth mirror (Gottlieb e al.,
2011). The authors recommend to integrate technology (Welk ez al., 2008; Amer et al., 2011), evaluate faculty positions
to increase expert educators, provide instructional videos (Arigbede, Denloye and Dosumu, 2015), include dyad learning
at a novice and beginner learner level (Walker and von Bergmann, 2015), increase knowledge and awareness of dental
and oral health simulation (Fugill, 2013), and confirm clinical performance in the simulation environment (Gottlieb e al.,
2011). The studies unanimously suggested that further research is required in dental and oral health simulation.

Educational theory

Educational pedagogy is fundamental to teaching design in higher education. Healthcare simulation program designs
require sound educational theory, effective simulation practice and evidence-based discipline content (Schaefer er al.,
2011; Weller er al., 2012). A healthcare simulation literature review by Schaefer and colleagues (2011) looked at
educational theoretical frameworks in addition to other criteria. The review was unable to draw any inferences or
conclusions due to poorly designed studies. The same was found during the literature search for this scoping review. The
six included studies did not state the educational theory that framed their study. Walker and Bergmann (2015) described
the participants practising psychomotor skills associated with a Class II wax carving restoration eight to nine times prior
to the research, however the study did not specify when the practice took place. Amer and colleagues (2011) alluded in the
methodology section that the participants moved through the stages when the task was performed adequately but
provided no standard. Gottlieb and colleagues (2011) stated hours of course time completed, however did not link the
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time with the study. Welk and colleagues (2008) referred to the simulation task as a psychomotor skill but did not
elaborate to describe the underpinning educational theory. Four out of six studies implied the educational theory of
deliberate practice would be the most appropriate framework (Welk ez al., 2008; Amer ez al., 2011; Gottlieb er al., 2011;
Walker and von Bergmann, 2015).

Simulation phases

Evidence-based healthcare simulation includes sequential phases to prepare the learner for the simulation task (Seropian
et al.,2004). The model continues with feedback and debriefing to complete the learning loop (Seropian ez al., 2004). The
study by Arigbede and colleagues (2015) documented preparation in the form of in-class lectures. The simulation phase
continued with a demonstration of the task, step-by-step tutor instructions and feedback during and after the simulation
task. The study mentioned self-assessment and reflection as an intermittent stage that may occur prior to grading the task.
The study concluded that the delivery of video demonstration is non-existent and outlined that knowledge and skills can
be supported with instructional videos. (Arigbede, Denloye and Dosumu, 2015) Amer and colleagues (2011) noted
learner preparation in the form of a didactic lecture. The IDVG modality was developed to read the task instructions prior
to proceeding to the next stage, however, the study did not mention the healthcare simulation stages of briefing, feedback,
debriefing, reflection or the use of a valid tool for simulation program evaluation. Walker and von Burgmann (2015)
outlined the initial phase of the simulation without referring to it as preparation. Faculty were consulted to determine the
ideal task to analyse. The student participants had learned the task in advance and were given the opportunity to practice
the task at least nine times. The study did not mention the briefing phase, and debriefing was referred to as ‘an interview’
of 90 minutes in duration. Feedback was provided from dental expert one (DE1) to dental expert two (DE2) and in video
format for student benefit. The study by Gottlieb and colleagues (2011) was based on Faculty perception and expectation
of the students. The study data is not based on first hand clinical ability. The study included information on preparation in
the methods section, however did not mention briefing, debriefing and reflective phases. Welk and colleagues (2008)
comprehensively included preparation in the form of lectures, feedback given by the CAL DentSim software and step-by-
step checklist for guided practice. Specific mention of a briefing was not made, however learning outcomes were
identified and extension preparation was delivered prior to the DentSim simulated learning exercise. The study did not
mention self-reflection or evaluation of the program design.

Dental and oral health learners

All of the six included studies involved dental schools. The participants were dental students (Welk er al., 2008; Amer
et al., 2011; Arigbede, Denloye and Dosumu, 2015; Walker and von Bergmann, 2015) and dental faculty members
(Gottlieb et al., 2011). The review by Fugill (2013) comprehensively reviewed dental simulation including standardisa-
tion, patient safety and transfer of clinical skills. The review did not involve participants or a location. (Fugill, 2013)

Future research is suggested in the forms of evaluating the potential of simulation technology, (Amer ez al., 201 1) clinical
performance and attitude to new technology (Gottlieb er a/., 2011) and possibilities and limitations of simulation (Fugill,
2013). Fugill (2013) confidently proposed the prospect of simulation replacing a portion of patient care education. Other
healthcare simulation programs have successfully shown that simulation can replace up to 25 percent of patient care
model of education (Watson er al., 2012).

Limitations and future research

There were no studies retrieved or included with oral health student participants (Welk er al., 2008; Amer et al., 2011;
Gottlieb et al., 2011; Fugill, 2013; Arigbede, Denloye and Dosumu, 2015; Walker and von Bergmann, 2015). The
limitations of this scoping review include the wide variation of the studies. The inclusion criteria included papers
published from 2005 and 2016. When the reference lists were hand searched there were numerous articles predating 2005,
however, earlier articles were not included due to the advancement of simulation in healthcare over the last 30 years
(Gaba, 2004) and the lack of articles pertaining to dental and oral health.

Some of the studies included reference to one or a combination of the phases of simulation (Welk ez al., 2008; Amer ez al.,
2011; Gottlieb et al., 2011; Arigbede, Denloye and Dosumu, 2015; Walker and von Bergmann, 2015), however none
included detail of all phases of simulation. Reference to simulation as a technique was not mentioned in the studies. Often
the word ‘simulation’ was used in varying contexts throughout the included articles and was not defined as either the
‘simulation technique’ or as ‘simulator technology’.

Future research should look at dental and oral health simulation-based education programs designed with educational
theory. Research should also focus on dental and oral health simulation-based education program evaluation to meet
education, assessment and safety standards (Australian Commission on Safety and Quality in Health Care, September
2012) and address documented gaps between current practice and best outcomes.
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Conclusion

This scoping review has addressed the research question “What educational theories and designs are implemented to
teach dental and oral health preclinical psychomotor skills in the simulated learning environment?” and found little
evidence of any educational theories and designs being implemented in the design of simulation curricula in dentistry and
oral health. Simulation program designs should be developed using educational theory, evidence-based content and
evidence-based simulation (Schaefer er al., 2011). There is little data to support that educational theory is embedded in
dental and oral health preclinical skills simulation curriculum. The published literature appears vague about the details of
clinical and non-clinical simulation curriculum. Future research should look the design of simulation-based dental
education programs with educational theory, and address documented gaps between current practice and best outcomes.

Take Home Messages
e There is little evidence of educational theories and designs being implemented in the design of simulation
curricula in dental education.

e Deficiencies in the existing research included no statements defining underpinning educational theory, limited
acknowledgement of evidence-based simulation activities including preparation, briefing, simulation, feed-
back, debriefing, reflection and evaluation.

e The outcomes of this literature review have located dental and oral health simulation curriculum design relative
to current best-practice guidelines used in other healthcare disciplines.

e The ability to highlight any deficiencies in the structure of existing simulation-based education in dental
programs will facilitate improved design of the simulation curriculum in dental education.
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Thank you for publishing this scoping review about simulation-based dental education. In the
introduction, the authors cite many sources to explain that simulation is well-established in healthcare
education. Further elaboration in several areas would help the reader to better appreciation the warrant
for this study. For example, the authors state that “There is a plethora of published and grey literature...”,
however, perhaps the authors might consider stating what this literature tell us about healthcare
simulation that is relevant to the need for this scoping review. Another example is, “This evidence-based
simulation learning is grounded in educational theory...” and “ A simulation program design based on
educational theories...”, where if the authors specify the educational theory or theories then it will help
them to develop their argument for the study and its relevance to dental and oral health education will be
strengthened. A third example, in the fifth paragraph of the introduction is a statement about ‘disparities’
in simulation-based education. Please consider describing these disparities so the reader can understand
the issues that this scoping review hopes to address. The authors may wish to describe the main
elements of the ‘current best practice guidelines’ since they state that they are the reference point for
comparing the findings of their literature review. To enhance understanding of the methodological
framework used to perform the scoping review, the authors may wish to describe how they carried out
the five steps with the standards. The authors may wish to consider outlining the educational theories
and designs used in other areas of healthcare simulation in the introduction so this information can used
in the methods section to describe how it was incorporated into the methodological framework. The
search strategy is well-described, however, the bulk of the results contains a description of how the final
set of articles were chosen and this information belongs in the methods section. In the results section,
the six selected article are presented in Table 3, however, the results of the analysis that addresses the
research question, “What educational theories and designs are implemented to teach dental and oral
health preclinical psychomotor skills in the simulated learning environment?” and the best practice
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guidelines are not presented in the results section. The information in the first two paragraphs of the
discussion report demographic information about the six articles, and the seven subsections present the
results of the analysis, therefore, the authors may wish to move this information into the results section.
This move would allow space in the discussion for the authors to summarise their main findings and
discuss the significance of them in relation to the literature presented in the introduction. The authors
may wish to read from Lingard, L. (2015). The art of limitations. Perspectives on Medical Education, 4(3),
136-137 to enhance their discussion of the limitations of their study. I encourage the authors to consider
submitting a revised version of this article so readers can better appreciate their study and its findings.

Competing Interests: No conflicts of interest were disclosed.

Reviewer Report 19 May 2020

https://doi.org/10.21956/mep.20010.r30507

© 2020 Masters K. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Ken Masters
Sultan Qaboos University

This review has been migrated. The reviewer awarded 3 stars out of 5

An interesting scoping review of simulation-based dental education. The paper is mostly very well written
- beginning with an Introduction that clearly details the value of simulation training in medical education
in general, and then going into the detailed description of the Methods. There are issues that need to be
addressed, however, mostly related to the structure of the paper:* The Research Question is placed in the
Methods. I think it would be better to be placed at the end of the Introduction (or at the very beginning of
the Methods), with the logic that the Methods are the processes followed to answer the research
question.* The order of the papers in Table 3 appears to be random. They really should be in alphabetical
order of first author surname (or, perhaps, year). If the authors are using a different order, then this
should be stated and supporting reason(s) given.« Given that the focus of the paper was on the extent of
theory in the studies, I would have expected Table 3 (or a new table) to describe the extent to which
theory is employed. (I understand that it was minimal, and this is described in the Discussion (under the
sub-heading “Educational Theory"), but they really should be first presented in the Results.) The
Discussion should then discuss these results in light of the literature.« Elsewhere also, I see several results
first presented in the Discussion, so perhaps it would be a good idea for the authors to go through the
entire Discussion, ensuring that all results are first presented in the Results section, and then discussed in
the Discussion.« In Figure 1, the arrows to the exclusion boxes should be pointing in the opposite
direction.So, overall, there is a great deal of useful information in the paper, but there is some re-
structuring required in order to make that information more accessible to the reader.
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An interesting and well written paper, that opens up a field of opportunity for further research. As
someone who travels extensively and observes many curricula and teaching methodologies, it is easy to
get a biased view of a subject such as dental simulation and be impressed with the new technologies that
are evolving in dental simulation. It is interesting therefore to read that much of the innovation lacks the
theoretical basis that it probably deserves and needs.I hope that this piece of research opens up much
more discussion on the topic and promotes a grounded basis for dental simulation. I would recommend
this paper to all those involved with developing dental curricula.
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review. It would have been better if the need for this study would have been mentioned clearly. The use
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of the Scoping review methodology for the study makes it different, where the focus was to identify and
analyze the existing literature relating to the educational theories used to structure the simulation
activities in dental and oral health, as per the research question framed for the study. This allows the
author to identify the gap in the research and provide an opportunity for researchers to identify the key
concepts for the topic. The methodology was well described as per the search engines' used for the
literature search, although the Boolean operation used for searching strategies were not mentioned in
table-2. In my opinion, the initial search should have reflected the number of articles searched in each
search engine and then remove the number of duplications. Variability in the objectives, methodologies
used, and responders included in the research studies chosen limited the authors to come up to a clear-
cut conclusion. The review study focuses on the gap in the present literature available and provides a
clear take-home message for the researches to move ahead with researches based on the use of the
simulation technology and specific technique, highlighting the educational theory used for the
simulation-based curriculum at pre-clinical level of dental students, with a focus on oral hygiene activities.
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