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Summary Statement: Emerging literature continues to demonstrate the use of innova-
tive practices such as simulated-based learning experiences to prepare students for profes-
sional placements. This scoping review aimed to provide a broad overview of how
simulated-based learning experiences have been implemented within or immediately be-
fore the professional practice placements of entry-level allied health programs. Four data-
bases (MEDLINE, EMCARE, CINAHL, and Scopus) were searched up to August 2020.
Kirkpatrick's evaluation framework was used to categorize outcomes, and the Simulation-
Based Research Extension for the CONSORT statement was used to appraise the quality
of simulation reporting. The search revealed 6584 unique abstracts with 321 full-text arti-
cles reviewed. Forty-eight studies met the inclusion criteria. This review has shown a clear
trend toward using simulation within or immediately before the professional practice place-
ments of allied health programs. Using Kirkpatrick's evaluation framework, most studies re-
ported on student reaction (level 1) and learning (level 2) obtained during the simulation ex-
perience. There was limited evidence showing how the benefits gained in simulation trans-
lated to the clinical environment (level 3) or impacted the organization (level 4). Further
research is required to review the optimal proximity of simulation to allied health profes-
sional placements and how gains are obtained from simulation transition to the clinical en-
vironment. In addition, more consistent reporting of simulation methodologies and evalua-
tion methods are needed to strengthen the evidence base.
(Sim Healthcare 17:403–415, 2022)
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Professional placements are an essential component of
university-based allied health programs designed to prepare
students for clinical practice.1 Mandated by professional accredi-
tation bodies, placements provide opportunities to develop com-
petent health professionals.1,2 However, clinical environments
can be challenging for students as they navigate the complexities
of real-world settings and transition from classroom theory to
practice.3,4 Health professions such as physiotherapy, occupa-
tional therapy, medicine, and nursing have endeavored to over-
come these challenges by incorporating simulated-based learning
experiences (SBLEs) into the entry-level curriculum.5–10 The ver-
satility of SBLEs allows them to meet the educational needs of a
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range of allied health professions. Encompassing various technol-
ogies and modalities,11 SBLEs have been commonly reported to
increase confidence,12–15 improve communication skills,16–18 de-
velop reasoning and critical thinking,19–21 and facilitate readiness
for professional placement.12,21–23 To guide student learning and
outcomes, learning theories can provide a framework for design-
ing and implementing SBLEs.24,25 Common theories identified
within SBLE literature include behaviorism, social learning the-
ory, and constructivism.25–27 However, this area is often poorly
reported in the literature, and there is no consensus on which
model best fits.24,25

The use of SBLEs as an educational tool in preparation or
substitution for clinical hours in the medicine and nursing
professions has been well reviewed.5,28–31 Within allied health
professional placements, simulation has been used as a partial
substitute for traditional placements within the physiotherapy
and occupational therapy professions.8–10,32 Audiology and
speech pathology disciplines have used SBLEs to compliment
placement with activities focusing on developing communica-
tion and counseling skills.14,33–35 Pharmacy programs have
used simulation to examine the development of communica-
tion skills and technical skills such as taking blood pressure
and reducing errors in medication dispensing.18,36

To ensure the provision of quality education, educational
initiatives should be evaluated.37 Kirkpatrick's evaluation
framework38 is a 4-level model to determine the efficacy of a
particular educational intervention. Level 1 (reaction) evalu-
ates participant perceptions or satisfaction with the training
program. Level 2 (learning) examines changes in attitudes,
403
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knowledge, or skills during the training program. Level 3 (be-
havior) relates to the learning application and how behavior
has changed because of the training program. Level 4 (results)
examines the impact of the training program on the organiza-
tion.38 Previous research using this framework39–42 has dem-
onstrated the strength of SBLEs on immediate student out-
comes, for example, satisfaction (level 1) and development of
skills and knowledge (level 2). However, within the existing al-
lied health literature, there is limited research beyond the im-
mediate outcomes (levels 1 and 2) to demonstrate transferabil-
ity or value of SBLEs within the clinical setting (levels 3 and 4).

No known reviews have examined and mapped the cur-
rent use of SBLEs in university-based, entry-level allied health
programs' professional placements. The purposes of this scoping
review were to examine the use of SBLEs within or immediately
before the professional practice placements of entry-level allied
health programs and to explore the range of reported outcomes.

METHODS
Arksey and O'Malley's methodological framework guided this
scoping review.43 The 5 stages guiding the review included
identifying the research question; identifying relevant studies;
selecting studies; charting the data; and collating, summarizing,
and reporting the results. A scoping review was chosen for this
study to allow a broader investigation of the literature and to
map the body of knowledge that existed succinctly.43 This re-
view is reported in accordance with the Preferred Reporting
TABLE 1. Search Strategy

Main Concepts

Simulation Placem

Search terms Computer Simulation/ or High-
Fidelity Simulation Training/ or
Patient Simulation

Simulation Training/
simulat* adj3 learning*
Manikins/
Virtual Reality/
Video Games/
simulation* or “human simulation*”
or “simulated patient*” or
“standardi?ed patient*” or manikin*
or mannikin* or mannequin* or
“augmented realit*” or gam* or
“virtual realit*” or “task trainer*”
or “computer adj3 simulat*”

Preceptorship/
“Internship and Residenc
Professional Practice/
Clinical Clerkship/
Problem-Based Learning
“practice education” or fi

or “clinical placement*
education” or “clinical
training” or “student p
supervision” or “work
“work integrated learn
practicum* or precept
clerkship*” or “experie
“placement environme
learning environment*
or placement*
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Items for Systematic Reviews and Meta-Analyses extension for
scoping reviews.44 A protocol was registered with Open Sci-
ence Framework and is available at https://osf.io/zpc4u/.45

The review questions were designed to examine the
breadth of the literature. This scoping review aimed to exam-
ine the following:

1. How do entry-level allied health programs incorporate SBLEs
within or immediately before their professional placements?

2. Using Kirkpatrick's evaluation framework,38 what levels of out-
comes are used to evaluate SBLEs within or immediately before
entry-level allied health professional placements?

3. What are the reported barriers and enablers to implementing SBLEs
within or immediately before entry-level allied health programs?

Participants
The authors (K.S., L.M.W., C.J.) were considered experi-

enced with simulation activities and determined the scope and
definition of activities of the included studies. Studies were re-
quired to include undergraduate or postgraduate students en-
rolled in a university-based allied health program participating
in SBLEs within or immediately before their professional
placement. There is no standard definition within the literature
of allied health or allied health professions. For this review, allied
health professionals were considered tertiary qualified health pro-
fessionals eligible for membership of their professional associa-
tion or national board who provide therapeutic or diagnostic ser-
vices to restore and maintain optimal function.46 This included
ent Allied Health

y”/

/
eldwork or “field work”
” or “clinical
practice” or “clinical
lacement*” or “student
based learning” or
ing” or WIL or
orship* or “clinical
ntial learning” or
nt*” or “clinical
” or internship*

Schools, Health Occupations/ or Allied
Health Personnel/ or Health Personnel

Allied Health Occupations/ or
Health Occupations

Art Therapy/
Dance Therapy/
Music Therapy/
Audiology/
Play Therapy/
Counseling/
Genetic Counseling/
Dietetics/
Nuclear Medicine/
Occupational Therapy/
Orthoptics/
Schools, Pharmacy/ or Education,

Pharmacy/ or Pharmacy/ of Students,
Pharmacy/ or Pharmacy Residencies/

Podiatry/
Psychology/
Radiography/
Social Work/
Speech-Language Pathology/
Radiotherapy/
Physical Therapists/
orthoptic* or orthotic* or prosthetic* or “child

life therap*” or “diversional therap*” or “exercise
physiolog*” or physiotherap* or “occupational
therap*” or dietetic* or “speech adj2 patholog*”
or “speech adj2 therap*” or psycholog* or
podiatr* or “physical therap*” or “social work*”
or “radiation therap*” or “sexual assault” or
welfare or “art therap*” or “dance therap*” or
“music therap*” or audiolog* or “play therap*” or
counsel* or pharmac* or radiograph* or
“allied health”
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arts therapy, audiology, child life therapy (formerly play ther-
apy), counseling, dietetics and nutrition, diversional therapy,
exercise physiology, genetic counseling, music therapy, nuclear
medicine, occupational therapy, orthoptics, orthotics and pros-
thetics, pharmacy, physiotherapy, podiatry, psychology, radia-
tion therapy, radiography, sexual assault, social work, speech pa-
thology, and welfare.47 Studies incorporating interprofessional
student groups were included and provided data specific to al-
lied health students, which could be extracted.

Intervention
Simulated-based learning experiences are structured activi-

ties that replicate actual or potential clinical situations for educa-
tional purposes.11 As this review focused on SBLEs being incor-
porated into placement, studies were included if they used SBLEs
immediately before or within the professional placement or were
used as part of or as a substitution for placement weeks. In ad-
dition, all simulation modalities were included, as were studies
that evaluated and reported at least 1 measurable outcome.

Learning outcomes of the simulation programs were re-
viewed against Kirkpatrick's evaluation framework.38 Al-
though the model cannot be used to determine the quality of
individual studies, it provides a framework for examining the
types of learning outcomes described in the literature.26,41,42

No set criteria were identified for the comparison of inter-
ventions to allow for the broadest possible search return. Stud-
ies were excluded if students completed simulation activities as
part of their university studies not immediately before or
within the professional placement or if articles reported on
simulation pedagogy or design without measuring outcomes.

Search Strategy
A comprehensive literature search of 4 online databases

was conducted (MEDLINE, EMCARE, CINAHL, Scopus)
FIGURE 1. Search results with study selection and inclusion process.

Vol. 17, Number 6, December 2022 © 2021 The Author(s). Published by W
for articles published in peer review literature, including any
date up to August 18, 2020. The search strategy and results
are presented in Table 1 and Figure 1 (see Table, Supplemen-
tary Digital Content 1, http://links.lww.com/SIH/A766, for the
complete search strategies for each database).

To ensure all sources were explored, Google Scholar was
searched using the same search terms and included any date
up to December 1, 2020. Three simulation-specific journals
(Simulation in Healthcare, Advances in Simulation, BMJ Simu-
lation and Technology Enhanced Learning) were also searched
for associated articles through the on-site search engine on
December 7, 2020. References of the included articles were
hand searched for any relevant literature not already identified.

Article Selection
Titles and abstracts were each screened by 2 reviewers for

eligibility. Full-text articles requiring further review were ob-
tained. If insufficient or unclear data were documented in
the article, the authors were contacted via e-mail to clarify de-
tails or obtain data. Articles were excluded if insufficient data
were available to complete the data extraction table. All full-
text articles retrieved were read in full and independently ap-
praised by 2 reviewers and assessed against the inclusion
criteria. Any conflicts were resolved through discussion with
a third reviewer. Ineligible articles were excluded, and reasons
for these exclusions were noted.

Data Extraction and Synthesis
One author (K.S.) extracted data from all studies based on

study aims, participant data, outcome measures, key results,
limitations, simulation design, and identified barriers and en-
ablers to implementation. A second reviewer charted the data
for a random sample of 15 studies to check for consistency and
accuracy of extraction. Any discrepancies were resolved through
olters Kluwer Health, Inc. on behalf of the Society for Simulation in Healthcare. 405
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discussion with a third reviewer. The study outcome measures
were categorized according to the 4 levels of the Kirkpatrick's
evaluation framework.38

To critique the literature on simulation, data were charted
according to the reporting guidelines for health care simula-
tion research, which are extensions to the CONSORT and
STROBE statements by Cheng et al.48 The reporting guidelines
focus on contextual elements of the study design, such as type
of simulator and simulation environment, participants' orien-
tation, description of the scenario, and any feedback or
debriefing that occurred.48 To collate data for this review, a
purpose-designed tool was developed identifying the elements
of the Simulation-Based Research Extensions for the CON-
SORT statement.48 Based on the assumption that all data
should be reported, only data presented within the articles
were used for appraising simulation reporting quality.

RESULTS
The search strategy identified 8207 citations from online peer-
reviewed databases. An additional 402 results were identified
from Google Scholar. After the removal of duplicates, 6584
were screened based on title and abstract. Title and abstract
screening located 321 articles for full-text review. Nine studies
reported insufficient details to determine eligibility based on
simulation timing in relation to the placement program. Those
authors were contacted via e-mail to request additional infor-
mation. This was provided for 5 of the studies. The remaining
4 were not. Six additional studies were retrieved from hand
searching of reference lists. After full-text review, 48 studies8–
10,13,14,18,22,49–89 were included for data synthesis (see Table,
Supplementary Digital Content 2, http://links.lww.com/SIH/
A767, for simulation experiences integrated into the place-
ment of allied health programs: descriptions by study).

Description of Included Studies
Of the 48 included studies, the year of publication ranged

from 1996 to 2020, with 43 (90%) published from 2010 on-
ward. Among the articles included, 27 were conducted in
Australia,8–10,14,18,50–52,55,56,59–62,64,66–68,71,72,75,82,84,85,87–89 16
in the United States,13,22,49,54,57,63,70,73,74,76,77,79–81,83,86 4 con-
ducted in the UK,58,65,69,78 and 1 in United Arab Emirates.53

Eight allied health professions were represented through-
out the articles. The main disciplines represented included
physiotherapy (n = 15),8,10,50,51,61–63,70,79–81,84,85,87,88 phar-
macy (n = 9),18,49,54–56,68,77,82,86 radiography (n = 6),53,65–
67,69,78 speech pathology (n = 6),14,59,60,71,75,82 and dietetics
(n = 5).13,22,57,71,83 Five studies presented findings from inter-
professional simulation activities.57,71,73,82,88 Using SBLEs to
substitute placement hours was reported by 18 studies,8–
10,18,50,51,55,56,59,61–63,65,73–75,86,87 whereas 16 studies imple-
mented SBLEs immediately before professional place-
ment52,57,58,64,66–68,70,77–81,84,85,88 and 13 studies used simula-
tion as an additional component during a professional place-
ment.13,14,22,49,53,54,60,69,72,76,82,83,89 One study included
participants across different stages of placement (before place-
ment, during placement, and during curriculum) completing
one simulation activity.71

The 48 studies described 43 different simulation programs.
The length of the program varied from a single 30-minute
olters Kluwer Health, Inc. on behalf of the Society for Simulation in Healthcare. 407
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interaction to 18 days. Participant numbers ranged from 6 to
394, with mandatory SBLE participation reported in 33 stud-
ies8,9,13,14,18,22,49,50,54,55,57,59–61,63–66,68,70–77,81,83–86,89 compared
with 15 studies reporting voluntary participation.10,51–
53,56,58,62,67,69,78–80,82,87,88 Five different types of simulation mo-
dalities were identified including simulated patients (n = 40),8–
10,13,14,18,22,50–52,54–57,59–65,68,70,71,73–82,84–89 high-fidelity simula-
tion (n = 10),10,54,57,59,73,79–82,86 computer/online simulation
(n = 11),49,53,58,65–67,69,72,75,83,89 and prerecorded simulation
(n = 3).52,71,88 Sixteen studies included a hybrid of simulation
modalities,10,52,54,57,59,65,71,73,75,79–82,86,88,89 commonly incorpo-
rating simulated patients and high-fidelity simulation.

Only 10 studies reported on a learning theory in the develop-
ment and implementation of the SBLEs,18,53,69,70,73,75,76,80,81,86

with Bandura's Social Learning Theorymost commonly reported
(n = 5).18,53,73,80,81 There was also variability in the context of the
SBLEs reported across all studies. The hospital setting was the
most commonly used setting for SBLE (n = 20),8,10,49–
51,57,59,61,62,69,76,79–81,83–88 3 studies reported using both hospital
and ambulatory care scenarios,55,56,68,90 and 2 reported SBLEwithin
the ambulatory care setting.63,74 A number of studies (n = 17) only
reported on the scenario (eg, type 2 diabetes, pediatrics, or orthope-
dics), which could be applicable within a hospital or ambulatory
care setting,9,13,14,18,53,58,60,65,67,70–73,75,78,82,89 and 6 studies did not
provide sufficient details of the setting or scenario.22,52,54,64,66,77

The use of actors or community members as simulated
patients was the most commonly reported (n = 30).8–
10,14,18,22,50,52,55,56,59–65,68,70,71,74,75,78,82,84–89 In 4 studies, the
role of patient was played by a student (same discipline/
different year n = 1,64 different discipline n = 313,22,57). In ad-
dition, 6 studies also reported the use of students within the
same discipline cohort portraying additional roles within the
simulation including a family member, allied health profes-
sional, physician, or therapist assistant.63,76,77,79–81

Overall, studies sought to provide evidence that SBLEs
could be used to substitute placement hours and were equiva-
lent to a professional placement experience. The study aims
were focused across 4 key areas: (i) development of skills,
knowledge, or competency, commonly communication and
interpersonal skills; (ii) student confidence or self-efficacy in
terms of communication, readiness for placement, or anxiety;
(iii) attitudes or perceptions of students, patient, or facilitators;
and (iv) a description of the simulation program.

Data were collected at various stages before, during, and
after SBLE. Twenty-four studies did not include a comparison
group13,14,18,22,52–57,60–62,64,67–69,71–73,77,82,88,89 with 1 study
reporting that their ethics committee provided advice not to
include a comparison group because of the overwhelming ev-
idence for the benefit of simulation in that program.22 Nine-
teen studies compared SBLEs with usual placement or univer-
sity practices,8–10,50,51,59,63,65,66,70,74,76,78–81,84,86,87 3 compared
with other activities such as different delivery modes,49,58,83 1
compared the type of placement locations (university-based
simulation clinic vs. nursing home),75 and 1 compared the
timing of the simulation in the placement structure.85

Program Outcomes According to Kirkpatrick's Framework
Thirty-seven studies reported level 1 outcomes related

to student reaction,9,10,13,14,18,22,49,50,52,53,55,56,58,60–64,66–73,75–
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78,80,81,83,85,86,88,89 captured by experience and satisfaction with
the simulation program or emotional responses to participa-
tion in SBLEs (stress and anxiety; Table 2). Student learning
(level 2) outcomes were described in 37 studies,8–
10,14,18,22,49,50,52,54–58,60,63–69,71–73,75–78,80–82,85–89 with self-
reported confidence the most common (n = 21).8–
10,14,22,50,54,57,58,60,64,65,67,68,72,75,77,80,85–87 Fourteen studies re-
ported level 3 outcomes related to student behavior within
the clinical environment,8–10,50,51,59,65,70,74,79,83–85,87 and only
3 studies reported outcomes related to level 4, the organization
(university or health care setting).10,51,77

Most studies explored outcomes from the student per-
spective (n = 44),8–10,13,14,18,22,49,50,52–58,60–73,75–83,85–89 21
studies included outcomes from clinical educators,8–
10,50,51,54,57,59,63,65,70,72,74,77,79,83–87,89 5 studies incorporated re-
flections of simulation facilitators,8,18,55,57,77 and 1 study in-
cluded the patient perspective.10 The use of validated tools to
measure outcomes was reported in 19 studies,8–
10,18,50,57,59,62,65,70,71,73–76,79,84,85,87 with the physiotherapy spe-
cific placement evaluation tool, Assessment of Physiotherapy
Practice,91 the most reported (n = 6).8,10,50,84,85,87 Purpose de-
veloped tools were described in 42 studies, with 11 adapted
from profession-specific competency tools to meet the simula-
tion learning objectives18,22,50,51,54,56,59,70,74,77,79 and 14
adapted from previous studies.8,14,18,52–54,60,62,66,67,75,81,83,89

Simulation Reporting Appraisal
Key simulation characteristics are reported in Table 3,

based on Cheng et al.48 Of the 30 items outlined in the
reporting guidelines, studies reported between 2 and 21 items.
Twelve studies reported on providing orientation of SBLEs for
participants,13,14,22,49,57,58,63,66,67,73,76,77 with an additional 11
partially reporting details.18,54,61,69,75,80,83–85,87,89 The location
used for the simulation event was described in 25 stud-
ies,8,10,14,22,49,50,52,53,57,59,61–63,67,69,70,72,75–77,81,84,86,87,89 with
an additional 7 partially reporting details.9,13,65,66,68,73,74 De-
scription of equipment was well documented in 4 of the 10
studies using high-fidelity simulation54,73,81,86 and 9 of the 11
studies using computer/online simulation.49,53,58,66,67,69,72,83,89

The description of the simulation scenario was the most com-
monly reported item (n = 45).8–10,13,14,18,22,49,50,52–63,65,67–89

Feedback was provided to students mostly in group for-
mats immediately after the simulation events and was com-
monly provided by instructors or clinical educators
(n = 23),8,10,14,18,22,50,54,56,57,59,60,63,70,73–75,77,81,84–87,89 simu-
lated patients (n = 16),8,10,13,14,18,22,50,55,56,59–61,70,84,85,87 and
peers (n = 8).50,59,70,73,75,77,85,89 Communication, interper-
sonal skills, and performance were identified as common focus
areas for feedback. The use of a formal simulation feedback
model (Promoting Excellence in Reflective Learning in Simu-
lation92) was only reported in 1 study.78 An additional 10 stud-
ies reported on structuring debriefing sessions using concepts
from previous studies or purpose developed checklists based
on competency outcomes.18,55–57,70,79–81,84,85

Implementation of Simulation
Short-term funding was provided for 20 studies reporting

17 programs, with 12 awarded external funding (Australian
Research Council Linkage Grant,87 Health Workforce
Australia,8,55,56 Commonwealth or State Department of
Simulation in Healthcare



Health,9,52,66,67,85,88 Health Education and Training Insti-
tute,61 Carolina Healthcare Foundation73) and 9 studies re-
ceiving internal university grants.13,22,50,51,63,65,66,75,89

Most studies acknowledged the barriers and enabling fac-
tors pertinent for all organizations in implementing such pro-
grams. A compilation of the key themes can be seen in Table 4.

DISCUSSION
This is the first known scoping review to synthesize simulation
activities incorporated immediately before or within profes-
sional placements, focusing on allied health professions and
assessing against a structured framework.38,48 The review in-
cluded 48 studies describing 43 different simulation experi-
ences integrated into the placement components of entry-
level allied health professional programs. Simulation programs
were valuable to student learning regardless of where and how
they were integrated into the professional placement. However,
there was considerable variability in the implementation. Most
studies also did not acknowledge the reasons related to the timing
of SBLEs to placement or the chosen length of the model.

With the expansion of SBLEs, commonly due to increasing
student numbers and limited professional placement capac-
ity,10,41,93–95 it is crucial to evaluate the impact on the student
and practice to ensure that students aremeeting competency re-
quirements without compromising learning opportunities.96

Using Kirkpatrick's hierarchy of evaluation,38 most stud-
ies were focused on evaluating level 1 reaction and level 2
learning. Most commonly, this includes evaluating participant
satisfaction and self-reported increases in confidence and
knowledge, consistent with studies in medicine and nurs-
ing.42,97 Although this evaluation method may not provide ev-
idence to suggest immediate learning occurred, it is an essen-
tial component of evaluation that can influence the design
and implementation of future simulation experiences.42 Stud-
ies categorized into level 2 were only related to changes in
learning and behaviors in the simulated setting. Most studies
focused on developing communication and interpersonal
skills, particularly with the use of simulated patients. Because
of the link between professional competency and skills re-
quired, each simulation program was conducted in a context
specific to the allied health profession. For example, a simula-
tion activity related to the specific skill set of using a computed
tomography scanner66 cannot be compared with a board game
used to undertake a medication reconciliation.77 This variabil-
ity in simulated programs, which has also been demonstrated
within medical specialities,5,6,23,31,97 can impact the generaliz-
ability of the results to other professions. It is also important to
acknowledge that although these skills seem to achieve the de-
sired learning outcomes in the simulation environment, they
do not necessarily demonstrate the ability to transfer the learn-
ing to actual practice. The experience of working in a clinical
setting is vastly different from the practice of simulation in a
safe environment where the experience can be paused, dis-
cussed, and reattempted.98 While learning outcomes can be
achieved in the simulation environment, it is essential to con-
sider how students respond and adapt when confronted with
workplace environments and practices.

Studies exploring simulation application in the clinical
environment (level 3) and relevance to the organization (level
Vol. 17, Number 6, December 2022 © 2021 The Author(s). Published by W
4) were limited. Weller et al93 acknowledged the difficulties as-
sociated with conducting higher-level evaluations of SBLEs
within the medical profession, which has applicability across
all health programs. The limited transferability of simulation
programs between contexts and the commonly embedded na-
ture of simulation activities into the curriculum makes it hard
to isolate learning outcomes.93 Of the studies that evaluated
competency in clinical practice,9,10,50,59,65,74,85,87 just more
than half found that there was no significant difference in at-
tainment of competency for those who participated in a simu-
lation program compared with those who did not. Student as-
sessments used to assess competence were completed as part of
usual practice by the clinical educator at the end of the place-
ment. Placement durations ranged from 5 weeks to a semester
in length. Of the studies that found a difference in competency
between intervention groups, 2 favorably identified that the
simulation group scored higher on competency ratings.8,84

One study found no difference in clinical competency skills
between groups, but the control group performed more favor-
ably on professionalism.50 It was reported that training in
competency assessments was provided to educators to support
the reliability of the tools. However, the educator's interpreta-
tion of the evaluation tools and the ability of the tools to accu-
rately measure a meaningful change in clinical performance
was commonly identified as a limitation.

Although educators and patients were used to rate student
learning, there was no evaluation of the impact of simulation
on educator workload or real-patient outcomes. One study in-
vestigating physiotherapy educator perspectives found that
clinical educators were not aware of the content covered in
the SBLEs and tried to compensate for the time students spent
away from the clinical environment.51 Although educators saw
simulation as a positive concept, overall, they felt that it should
not replace clinical time.51 This suggests that greater stake-
holder involvement may aid the implementation of SBLEs.

With the increasing popularity of SBLEs for student edu-
cation, the importance of quality and consistent reporting has
been emphasized.99 It has been acknowledged in the literature
that simulation research is often poorly reported.48,99 This is
consistent with the findings of our review with variability in
the reporting of simulation activities identified andmost studies
poorly reported. Studies commonly described the basic imple-
mentation of the SBLEs but failed to include adequate details
onmethodology and feedbackmethods. The lack of homogene-
ity and ability to compare studies makes it problematic to deter-
mine the impact of simulation in this area thoroughly. How-
ever, it is acknowledged that more than half of the studies in-
cluded in this review were published before the publication of
the Simulation-Based Research Extension for the CONSORT
statement48 used to appraise the quality of simulation reporting.

While simulation is a valuable component of the student
learning experience, facilitators and funders need to under-
stand the barriers and enablers to implement simulation pro-
grams. Most studies indirectly acknowledged barriers and en-
ablers for implementing SBLEs, which were not unique to the
allied health professions.93,100 However, few studies addressed
the sustainability of programs in the future. With environ-
ments constrained by resource availability, facilitators need
to take a planned and collaborative approach to develop SBLEs
olters Kluwer Health, Inc. on behalf of the Society for Simulation in Healthcare. 409



TABLE 3. Reporting of Simulation Design

Author (Year)

Orientation Environment Event Design

SBLE Environment Location Equipment
External
Stimuli Description

Learning
Obj Participants

Use of
Props

Facilitator
Characteristics

Pilot
Testing

Sim
Patients Duration Timing

Sim patients

Barker18 (2018) P ✓ ✓ ✓ ✓ ✓ ✓

Blackford50 (2015) ✓ ✓ ✓ ✓ ✓ ✓ P ✓

Blackford51 (2020) ✓

Farahat22 (2015) ✓ ✓ ✓ ✓ ✓ ✓ ✓

Fejzic55 (2016) ✓ ✓ ✓ ✓ ✓ ✓ ✓

Fejzic56 (2015) ✓ ✓ ✓ ✓ ✓ ✓

Henry13 (2009) ✓ P ✓ ✓ ✓ ✓ ✓

Hill60 (2013) ✓ ✓ ✓ ✓

Imms9 (2018) P ✓ ✓ ✓ ✓ ✓ ✓

Johnston61 (2018) P ✓ ✓ ✓ P ✓ ✓

Judd62 (2016) ✓ ✓ ✓ ✓ ✓

Kelly63 (1996) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Kelly64 (2020) ✓ ✓

Lucas68 (2019) P ✓ P ✓

Miller70 (2017) ✓ ✓ P ✓ ✓ ✓ ✓ ✓

Phillips74 (2018) P ✓ ✓ P ✓

Reed76 (2014) ✓ ✓ ✓ ✓ ✓ ✓ ✓ P ✓ ✓

Sando77 (2013) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Shiner78 (2019) ✓ ✓ ✓ ✓ ✓ ✓

Shorland14 (2018) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Tuttle84 (2019) P ✓ P ✓ P ✓ P ✓ ✓ ✓ ✓

Tuttle85 (2017) P ✓ ✓ ✓ ✓ ✓

Watson87 (2012) P P ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Wright8 (2018) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Hybrid: sim patients + high-fidelity SBLE

Blackstock10 (2013) ✓ P ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Eng54 (2014) P ✓ ✓ P ✓ ✓ ✓ ✓ ✓

Gibbs57 (2015) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Hill59 (2020) ✓ ✓ P ✓ ✓ ✓ ✓ ✓ ✓

Pfaff73 (2014) ✓ P ✓ ✓ P ✓ ✓ ✓ ✓ ✓

Silberman79 (2016) P ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Silberman80 (2016) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Silberman81 (2013) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Taylor82 (2017) P ✓ P ✓ P ✓ ✓

Vyas86 (2010) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Hybrid: sim patients + prerecorded SBLE

Brown52 (2009) ✓ P ✓ ✓ P ✓ ✓

Mills71 (2020) ✓ ✓ ✓ ✓ ✓ ✓ ✓

Williams88 (2010) ✓ ✓ P ✓ ✓ ✓

Computer SBLE

Al-Dahir49 (2014) ✓ ✓ ✓ ✓ ✓ ✓ :P - ✓ ✓

Elshami53 (2017) ✓ ✓ ✓ P ✓ ✓ ✓ - ✓ ✓

Green58 (2011) ✓ ✓ P ✓ P - ✓

Lee66 (2020) ✓ P ✓ ✓ ✓ - ✓ ✓

Liley67 (2018) ✓ ✓ ✓ ✓ ✓ ✓ - ✓ ✓

Messer69 (2007) P ✓ ✓ ✓ P ✓ - ✓ ✓

Opie72 (2010) ✓ ✓ ✓ ✓ P - P ✓

Turner83 (2000) P ✓ P ✓ ✓ ✓ - ✓ ✓

Hybrid: sim patients and computer SBLE

Ketterer65 (2020) P P ✓ P ✓ ✓ ✓ P P ✓

Quail75 (2016) P P ✓ ✓ P ✓ P ✓ ✓ ✓

Wilson89 (2010) P ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

*Related studies.
†Related studies.
‡Related studies.
§Related studies.
P, partial reporting or inadequate detail provided.

410 Simulation in Allied Health Professional Placements Simulation in Healthcare



Feedback

Frequency/
Repetitions

Clinical
Variations

Ix
Adaptability

Range of
Difficulty

Non-
SBLE

Activities Assessment Integration Duration Source
Facilitator
Present

Facilitator
Characteristics Content

Structure
or Models Timing

Video
Recording

Scripted
Debrief

✓ P ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

P ✓ ✓ ✓ ✓ ✓ P ✓ ✓ P

✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ P

✓ ✓ ✓ ✓ ✓ P ✓

✓ ✓ ✓ ✓

✓ ✓ ✓ P ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ P ✓ ✓

✓ ✓

P

P ✓ ✓ ✓ ✓ ✓ P ✓ ✓ ✓ P

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ P

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓

P P P ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ P

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ Stated no debriefing occurred

✓

✓ P ✓ Stated no debriefing occurred

✓ ✓ ✓ ✓ P P ✓

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ P ✓

✓ ✓ ✓ ✓

✓ ✓ P

✓ P ✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ P

✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ ✓ ✓ ✓

✓ ✓ ✓ P P ✓ P ✓ ✓
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TABLE 4. Identified Barriers and Enablers to Implementing Simulation-Based Learning Experiences

Barriers Facilitators

–Specificity of SBLE activities not applicable across all placement locations
(eg, acute hospital vs private practice)

–Variability in student experiences with sim patient dependent on student
data gathering

–Educators are often not included in the design and implementation
–No consideration of student learning styles
–Inconsistent provision of feedback dependent on SBLE modality (eg, sim
patient SBLE more feedback vs. self-directed computer/prerecorded SBLE)

–Impact of technology on learning experiences
○ Equitable access to the internet
○ Software updates

–Faculty input to develop sessions
○ Time
○ Experience

–Availability of suitable resources, including rooms and equipment
–Placement scheduling
–Extensive initial financial input for setting up rooms and equipment,
training staff and sim patients, development of scenarios

–Student anxiety and stress

–The flexibility of computer and prerecorded SBLE to be scheduled
in placements

–External and internal funding opportunities
–Availability of dedicated SBLE rooms and equipment
–Financial benefits once initial outlay invested
–Ability to demonstrate rare and complex clinical cases in a safe environment
with key consideration to curriculum integration, infrastruc-
ture, and staff training.93,101,102

Limitations and Future Research
The purpose of this review was to map the current use of

SBLEs within the allied health professions. As such, it offers a
broad overview of how SBLEs are being implemented into al-
lied health placements. However, it does not examine the spe-
cific outcomes of SBLE or allow for assessment or appraisal of
the quality of evidence in the studies. This can limit the ability
to generalize findings.

The heterogeneity of the studies was evident, reducing the
ability to compare data. This was impacted by including all
types of simulation modalities, the variability of tools used
for data collection, and the lack of validated tools to measure
learning outcomes. In addition, small sample sizes affect the
generalizability of the results. Poor reporting of the SBLEs
and study methodology made it difficult to assess against the
inclusion/exclusion criteria. Although attempts were made to
contact authors to obtain details, some studies may have inad-
vertently been excluded because of a lack of clarity around the
timing of SBLEs in relation to professional placement.

It is acknowledged the importance of underpinning learn-
ing theories in the design and implementation of SBLEs.25 As
this article aimed to map the current use of SBLEs within the
allied health professions, the authors made the pragmatic
choice to not comprehensively review the link between learn-
ing theories and SBLEwithin allied health programs. However,
it is recommended that as SBLEs within allied health programs
continue to evolve, more facilitators understand how learning
theories can be used to provide a framework for guide student
learning outcomes.

Future research should ensure systematic reporting of
SBLEs as outlined by Cheng et al48 to ensure a more consistent
andmeaningful interpretation of learning outcomes.99 Further
research could also consider investigating the effects of simula-
tion programs concerning level 3 and level 4 of the Kirkpatrick's
evaluation hierarchy.38 This would allow understanding of the
transferability of the simulation programs into the clinical en-
vironment and the program's value over other educational-
based approaches to organizations.
412 Simulation in Allied Health Professional Placements
CONCLUSIONS
This review has shown a clear trend toward using simulation
in allied health professions as preparation for placement or re-
placing placement hours. Simulation activities were shown to
support students' learning, particularly the development of
confidence to perform activities specific to communication
and interpersonal skills. There was limited evidence of how
this was transferred to the clinical environment. Studies exam-
ining clinical competence related to placement outcomes
found no difference in the ability to meet competencies be-
tween groups who participated in SBLEs and those who did
not. This indicates that simulation can substitute for profes-
sional placement time without impacting students' ability to
meet competencies. However, a model of SBLE, which is used
as an adjunct educational tool to a professional placement,
could still benefit to ease the increasing demands on clinical
placement environments.

Further research is required to determine the optimal
proximity of simulation to or within the placement and
whether gains obtained from participation in simulation expe-
riences can transition to the clinical environment. Future re-
search requires consistent reporting of simulation methodolo-
gies and evaluation methods to strengthen the simulation evi-
dence base.
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