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ABSTRACT
Simulation-based education has become essential for pre- and post-graduate training of 
healthcare professionals. However, there is no tool to help simulation educators or program 
managers in assessing the educational quality of simulation scenario scripts for team-based 
immersive simulation (IS), simulated participants (SP) and procedural simulation (PS). To that 
end, we developed the Quality Assessment of Simulation Scenario in Healthcare (QASSH) tool. 
This study aims at providing validity evidence for QASSH. We set up a francophone group of 
experts within the French-speaking Society for Simulation in Healthcare (SoFraSimS) network 
and designed this scale based on recently published best practices and our long experience 
in conceiving simulation scenarios. We tested it by submitting three scenarios of high, 
borderline and low quality for assessment to a group of experts, a third of which were 
involved in its development. Analysis of reliability and validity of the QASSH was done using 
the Standards for educational and psychological testing. Generalizability theory (GT) was used 
to assess the internal structure and reliability of the tool. The absolute reliability coefficients 
(G coefficients) calculated through GT were: 0.97 (IS), 0.96 (SP), and 0.98 (PS). G-facet analyses 
showed that no removal of a single item of QASSH significantly increased the G coefficient 
above 0.01 for any of the three variants. Cronbach’s alpha coefficients were 0.94 (IS), 0.94 (SP) 
and 0.97 (PS). Estimating the impact of the number of raters on reliability (i.e. D-studies) 
showed that two raters were enough to achieve a G coefficient above 0.85. The G study 
shows a high generalizability coefficient (≥0.90), which demonstrates high reliability. The 
response process evidence for validity provides evidence that no error was associated with 
using the instrument and its reliability was high with two raters. The QASSH is a tool to assess 
the quality of healthcare simulation scenarios and will be helpful to instructors wishing to 
build effective IS, PS and SPs scenarios.
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Introduction

Simulation-based education (SBE) has become an 
essential educational strategy to train healthcare pro-
fessionals and ultimately bring clinical benefits to 
patient care [1,2]. It is being increasingly used world-
wide to improve patient care and safety and to over-
come several challenges within healthcare [3].

As an educational method, SBE includes several 
modalities, mainly procedural simulation, immersive 
simulation, and simulated participants (simulated or 
standardized patients; SP) [4]. Procedural simulation 

aims at training healthcare professionals in achieving 
mastery in psychomotor competencies [5]. Immersive 
simulation reproduces an authentic clinical experience 
for learners, augmented with expert debriefing congru-
ent to learners’ needs; it is mostly used to develop 
competencies in crisis resource management, manage 
human factors in healthcare, and foster better care 
relationships and their inherent relational competencies 
(communication, empathy, professionalism) [4]. 
Simulated participants rely heavily on actors and con-
federates playing roles during simulation [6].
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Simulation scenarios describe the events facing the 
learners during simulation and are central to any 
simulation learning experience. Salas and collabora-
tors have argued that ‘scenario is the curriculum’ 
(p. 364) [7]. According to best practices in simula-
tion, like those we recently published regarding sce-
nario design [8], any simulation scenario in 
healthcare must target specific learning objectives 
[9] and be conceived and scripted accordingly [10]. 
Indeed, scenario design is a basic building block of 
train-the-trainer courses, and various articles have 
suggested necessary steps in designing appropriate 
simulation scenarios [10], especially for immersive 
simulation [11] and SPs [6]. The major goal of such 
frameworks is to achieve learning outcomes through 
a tight control over the simulated experience [7].

While effective, simulation-based education is costly 
in material (manikins, audiovisual equipment, acces-
sories, infrastructure) and human resources (high 
instructor-to-learner ratio, technicians, embedded per-
sonnel, administrative support) [12], and tools to opti-
mize its use are needed. It is particularly important to 
create tools that can assess the quality of a scenario script 
before resources are expended to implement the scenario. 
Indeed, badly crafted scenarios have the potential to 
hamper knowledge transfer to real-life situations or to 
cause negative transfer [13]. Failures in design could 
prevent learning outcomes from being achieved, reduce 
reproducibility of the learning experience, and negatively 
affect debriefing. Alternatively, high quality scenarios will 
engage learners, provide them with an opportunity to 
learn linked to specific learning objectives and help 
them develop accurate mental models [7]. Thus, we 
designed a new tool to assess the quality of scenario 
scripts for procedural simulation, immersive simulation 
and SPs, called QASSH for Quality Assessment of 
Scenarios in Simulation in Healthcare. The tool is mainly 
aimed at users with experience in the process of instruc-
tional design for SBE, to help in reviewing scenarios that 
are submitted for a new simulation activity or that are 
modified in a process of quality improvement. It can also 
be used by novices to guide them throughout the process 
of scenario design itself.

This article describes the development process for 
QASSH, and the validity evidence we collected to sup-
port its use, using the framework provided by the 
Standards for educational and psychological testing. 
[14] We also report the psychometric data we measured 
to document its reliability, based on Generalizability 
Theory (GT) [15,16]. GT is particularly appropriate 
because it allows estimating multiple sources of errors 
in a single analysis and estimating reliability for differ-
ent conditions of use, e.g., varying the number of raters, 
providing important data for generalizability [17].

Methods

Design of the simulation scenarios

A subset of the study research team with a lengthy 
experience in simulation scenario design (the authors 
GC, ER and GDS) created a set of three scenarios for 
each of the simulation modalities: immersive simula-
tion, procedural simulation and SP. Within each set, 
one scenario was designed to a clear subpar standard 
(‘low-quality scenario’), one was designed to a high 
standard (‘high-quality scenario’), and one was 
designed as a threshold scenario with the experts overall 
unsure on whether it would be considered of good or 
bad quality (‘borderline scenario’). The scenarios were 
designed by targeting scores in specific intervals of 
0–20%, 40–60% and 80–100% for low, borderline and 
high-quality scenarios respectively. For example, we 
designed these declinations with 4/35 correct items, 
17/35 correct items and 32/35 correct items for the 
low, borderline and high-quality scenarios for simu-
lated participants. The standards used to design the 
scenarios were based on a previously published method 
for scenario design [18] and on the recently published 
French guidelines for scenario design in simulation- 
based education [8].

The scenario for immersive simulation was the 
management of a gunshot wound patient in the 
emergency department (ED), that for procedural 
simulation was performing a lumbar puncture in 
a young febrile patient, and that for SPs was the 
communication of bad news (unexpected death of 
a relative) in the ED.

QASSH structure and content

The QASSH is a checklist with items marked dichot-
omously (present/absent), which evaluates the qual-
ity of a scenario script (i.e., before the scenario is 
actually deployed during simulation). It consists of 
a global section applicable to all simulation modal-
ities and one section that is specific to each of the 
simulation modalities (see the QASSH in the supple-
mental material). As such, the QASSH could be 
considered a set of three distinct assessment instru-
ments, each tailored to one of the targeted simula-
tion modalities.

The global section includes 24 items split among 4 
categories (alignment between learning needs and sce-
nario design, 4 items; scenario context, 10 items; sce-
nario writing, 7 items; quality improvement, 3 items). 
The specific section includes 10 (immersive simulation 
and procedural simulation) or 11 items (SP). Items are 
scored as 0 (absent) or 1 (present) for a total score of 34 
or 35 depending on the specific instrument.
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It should be noted that, in the case of procedural 
simulation, the term ‘scenario’ is used synonymously 
with the simulation or learning experience itself (i.e., 
it is not merely the description of a clinical scenario 
used to contextualize learning).

QASSH development

The draft version of the QASSH assessment instru-
ment was based on the same literature search that 
generated the French guidelines for scenario design 
in simulation-based education, described elsewhere 
[8]. It was then augmented by the experience of 12 
simulation experts who are members of the QASSH 
working group created by the French-speaking 
Society for Simulation in Healthcare (SoFraSimS). 
Development involved an extensive iterative process 
that generated 3 intermediary versions of the instru-
ment before the QASSH was finalized.

The QASSH was then tested prospectively by eval-
uating the three simulation scenarios within each 
modality. A total of 35 raters (12 involved in the 
process of creating the QASSH, the ‘experienced 
raters’, and 23 French-speaking simulation experts 
within the SoFraSimS network, the ‘naive raters’) 
used the QASSH to independently assess one scenario 
of a different quality within each simulation modality. 
For example, rater 1 might have evaluated the high- 
quality scenario for immersive simulation, the bor-
derline scenario for procedural simulation, and the 
low-quality scenario for SPs. Within each group of 
raters assessing a given scenario, some of them were 
familiar with the QASSH (experienced raters) and 
some were using it for the first time (naive raters). 
For each QASSH variant, each scenario quality was 
assessed using 34 items (35 for SPs), by a different 
group of 8 independent raters (for a total of 24 raters 
across the three scenarios). The passing scores for the 
scenarios were based on the means of scores of the 
borderline scenarios: 15 for immersive simulation, 20 
for SPs and 15 for procedural simulation. None of the 
raters was involved in designing the scenarios and 
they were blinded to any given scenario difficulty. 
Naive raters were deliberately not trained in the use 
of the QASSH. Responses were collected over a one- 
month period in May 2023. As the study was con-
ducted with the French scale, it was translated in 
English by an English speaker. It was then translated 
back into French by a separate person and compared 
to the original French version (double translation) by 
the study authors. This process ensures that both the 
original French version and the translated English 
version have item equivalence (the items are relevant 
in both languages) and semantic equivalence (the 
items have the same meaning in both languages) 
[19]. It is an essential part of test content evidence 
for validity. Figure 1 summarizes this process.

Demonstrations of validity

Using the Standards for educational and psychological 
testing as our framework, five categories of evidence 
were explored: test content, internal structure, rela-
tion to other variables, testing consequences and 
response process [20]. In this analysis, each of the 
three QASSH variants (corresponding to the three 
simulation modalities) was considered a distinct 
instrument.

The test content evidence for validity aimed to 
assess whether the instructions and item content are 
relevant to the purpose of the tool. We described the 
QASSH development, structure and content in the 
preceding section.

The internal structure evidence for validity could 
be summarized by the following questions. Are the 
relations between the items congruent with what is 
expected? Is the use of the QASSH generalizable to 
similar contexts? Both questions were answered with 
Generalizability Theory (GT) [15,16], using general-
izability studies (G studies). We assessed the differ-
ences between the items by analyzing their 
contribution to the total variance of the score. An 
absolute G coefficient was used to assess the general-
izability (reliability) of the results.

The response process evidence for validity could be 
summarized by the following questions: do the raters 
use the tool appropriately? Are the raters familiar with 
the instrument? This will be considered in the discus-
sion, but also through analysis of interrater reliability, 
and through the differences, if any, between naive and 
expert raters. Furthermore, we performed optimization 
studies (D studies) to determine the reliability of the 
QASSH when used by different numbers of raters.

The testing consequences evidence for validity deter-
mined whether the conclusion drawn from the mea-
surement were appropriate. For this purpose, we 
considered a cut-score (‘pass-or-fail’ decision for each 
scenario, i.e., whether the scenario can be considered of 
adequate quality) based on the means of the borderline 
scenario. We then determined reliability of this decision 
using the criterion-referenced coefficient Φ(λ) [21].

The relation to other variables evidence for valid-
ity, which evaluated whether the results correlate to 
other variables as expected, was beyond the scope of 
this study.

Generalizability theory (GT)

GT is a robust framework to determine the depend-
ability (reliability or generalizability) of 
a measurement. It allows us to analyze reliability 
across multiple sources of variation and to quantify 
the errors that exist, or could exist, over several 
replications of a measurement. Stated more formally, 
it allows generalizing from an observed score to 
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a ‘universe’ of scores under different conditions of 
measurement. Contrary to the methods of Classical 
Test Theory, it is suitable for complex research 
designs such as the one provided here and can often 
untangle the different sources of error (or variance). 
It is considered a ‘major contribution to psycho-
metrics’ [16].

GT has two components: a theoretical model and 
a mathematical model similar to ANOVA. Through 
G studies, it isolates the effects of specific sources of 
variance (‘facets’ or components) on the measure-
ment to identify those that introduce an error in 
measurement (a bias) by themselves and by interact-
ing with other facets. It also provides measures of 
reliability (G coefficients). Finally, through optimiza-
tion studies (D studies), GT can determine the opti-
mal test conditions, i.e., the conditions that reduce 
errors and increase reliability.

Three facets were taken into account in the G studies 
for the three variants of QASSH (Table 1). First were the 
scenarios (S) or, more appropriately, the scenario 

qualities that constituted the object of measurement, 
i.e., the facet that must be reliable and valid. The other 
two facets, which can introduce biases, were the raters 
(R), and the QASSH items (I). All items were consid-
ered as invariant (fixed facet in GT terms), and the other 
components were considered as extracted from a very 
large target population (infinite universe in GT terms). 
The design of the G studies is a mixed model ‘I × R:S’, 
meaning that all scenario qualities are assessed by all 
items (I × S) but raters evaluated only a subset of sce-
narios, i.e., the R facet was nested in the S facet (R:S). 
The reliability of the scores was evaluated relatively to 
the exact concordance of the scores (absolute 
G coefficient or Coef-G).

G-facet analyses were conducted to determine 
whether excluding any item (I) from analysis 
improved Coef-G, which would indicate a faulty item.

D studies determined the number of raters asses-
sing a given scenario that was sufficient to ensure 
reliability of the QASSH (i.e., Coef-G above 0.8). 
The value of 0.8 was chosen because it is an adequate 

Table 1. Scores and descriptive statistics of the three instruments (QASSH variants) studied.
QASSH variant

Immersive simulation Procedural simulation Simulated participants

Number of items/total score 34 34 35
Number of raters 8 8 8
Number of scenarios/scenario quality 3 3 3
Mean score 17,4 17,8 17,7
Median score 15,5 15,5 17,0
Score for low-quality scenario (mean ± SD) 9.75 ± 3.81 7 ± 7.45 7.25 ± 4.23
Score for threshold scenario (mean ± SD) 14.25 ± 6.82 15.50 ± 5.04 19.88 ± 5.94
Score for high-quality scenario (mean ± SD) 28.13 ± 1.64 30.88 ± 2.3 26 ± 5.26

SD = Standard deviation. 

Figure 1. Methodology for the validation of the QASSH to assess the quality of scenarios for team-based (or manikin-based) 
immersive simulation, simulated participants or procedural simulation. GT = Generalizability theory; is = Immersive simulation; PS  
= Procedural simulation; SP = Standardized patients..
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level of reliability for high-stake assessments [22,23]. 
Analyses were done with EduG 6.1-f (Educan, 
Longueil, Canada).

Statistical analyses

Within each variant of QASSH and individual sce-
narios, the differences (or lack thereof) between the 
scores of experienced and naive raters were evalu-
ated through Student’s t-test. Interrater correlations 
were also calculated through intra-class coefficients 
(ICC). Since it is often reported, internal consis-
tency of each variant was measured by Cronbach’s 
alpha coefficient. All statistical measures were made 
with XLSTAT statistical and data analysis solution 
(2023).

Results

Table 2 provides the total and average scores for each of 
the QASSH variants. The sources of variance in the 
QASSH scores determined by the G studies are given in 
Table 3. The calculated Coef-G were: 0.97 (immersive 
simulation), 0.96 (SP), and 0.98 (procedural simulation). 
G-facet analyses showed that no removal of a single item 
of the QASSH significantly increases Coef-G above 0.01 
for any of the three variants. Table 4 shows the result of 
the D studies. It reports Coef-G of the QASSH variants 
for different numbers of raters rating the same scenario.

The interrater reliability was 0.66 for one measure (p <  
0.0001) and varied between 0.74 and 0.87 for all measures 
(p < 0.0001), except for the rating of the high-quality 
scenario in procedural simulation for which the ICC 
coefficient was 0.21 (95% CI 0.28–0.56). Student’s t-test 
showed significant differences in mean scores (p < 0.025) 
of all scenario qualities within a given simulation mod-
ality, except for the mean scores between the high-quality 
and threshold scenario in SP and the threshold and low- 
quality scenario in immersive simulation.

Student’s t-test for the differences between experi-
enced and naive raters within each scenario in each 
variant of QASSH showed no statistical differences, 
except for the threshold scenario in SP (95% CI 
0.431–0.125) and the high-quality scenario in immer-
sive simulation (95% CI 0.132–0.006).

The criterion-referenced coefficients Φ(λ), which 
determine the reliability relative to the cut-score, were: 
0.97 (immersive simulation), 0.96 (SP) and 0.98 (proce-
dural simulation).

Cronbach’s alpha was 0.94, 0.94 and 0.97 for the 
three QASSH variants, respectively, immersive simu-
lation, SP and procedural simulation.

Discussion

Using the Standards for educational and psychological 
testing [14] as the validity framework to assess the 
QASSH, four categories of evidence for validity were 

Table 2. Facets or sources of variance for the three QASSH variants.
Facet Number (n) Universe size* Face type Description

Scenario quality (S) 3 Infinite Random The object of measurement
Items (I) 34 (IS and PS) 

35 (SPs)
34 (IS and PS) 35 (SPs) Fixed The items of the scale

Rater per scenario quality (R:S) 8 Infinite Random The raters or evaluators evaluating a given scenario quality

*Universe size represents the universe of admissible values. 
IS = Immersive simulation; PS = Procedural simulation; SP = Simulated participants. 

Table 3. Results of the G-study analysis. For each QASSH variant, the individual sources of variance (variance 
components) are provided. See text for further details.

Variance components Sum of squares df Mean square Corrected variance %*

Immersive simulation variant
S 43.169 2 21.585 0.077 27.4
I 37.192 33 1.127 0.034 12.2
R:S 13.114 21 0.624 0.018 6.5
I × S 18.664 66 0.283 0.019 6.7
I × R:S, e** 91.761 693 0.132 0.132 47.2
Simulated participants
S 41.788 2 20.894 0.072 25.7
I 38.762 34 1.140 0.034 12.0
R:S 16.182 21 0.771 0.022 7.9
I × S 21.045 68 0.309 0.023 8.1
I × R:S, e** 92.193 714 0.129 0.129 46.3
Procedural simulation
S 68.914 2 34.457 0.124 41.8
I 20.433 33 0.619 0.014 4.8
R:S 17.732 21 0.844 0.025 8.4
I × S 17.586 66 0.266 0.019 6.5
I × R:S, e** 78.893 693 0.114 0.114 38.5

*Proportion of corrected variance (i.e., percentage of total variance in the score introduced by each facet). 
**This source of variance includes variance linked to the interaction of all the facets (I × R:S), as well as the unidentified residual variance 

(e). See text for further details. 
S = Scenario quality; I = Items; R = Raters; df = degrees of freedom. 
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tested: test content, internal structure, response pro-
cess, and testing consequences. The test content 
source of validity evidence provides an overview of 
the QASSH development process, which relies on 
a previously published framework as well as theore-
tical foundations in simulation-based education. 
Evidence for internal structure of the QASSH is 
mainly provided by the G studies. All three variants 
of the QASSH show very high reliability coefficients 
as attested by absolute G coefficients (Coef-G) above 
0.95. The ratings also show very high internal con-
sistency as evaluated by Cronbach’s alpha.

Analysis of the percentages of variance of the total 
score associated with each facet and their interactions 
(Table 3) provides further evidence for the validity of 
QASSH. For all QASSH variants, and excluding the 
residual variance (see below), the scenario quality 
contributes the most to the variance of the total 
score (as high as 41.8% for procedural simulation). 
This is expected and desirable, since scenario quality 
is the measurement object, i.e., the construct being 
assessed, QASSH being an instrument aimed at dis-
criminating between scenarios of various qualities.

The contribution to total variance of the interac-
tion between scenario quality (S) and items (I) is low 
for all three variants, suggesting that the individual 
items in the scale behave similarly for all levels of 
scenario quality. It is possible that the interaction 
between the three facets S, I, and R – which is 
included in the residual variance e—is higher than 
desirable given the high contribution of the residual 
variance to overall variance. However, such high 
numbers for the residual variance are not unexpected 
because it also includes all other sources of variance 
not considered in the analysis.

Given the nature of the G-studies design, it is 
impossible to dissociate the variance specifically 

related to raters (R) from the variance related to any 
eventual interaction between the raters (R) and the 
scenario quality (S) given that the facet R is nested 
within S (R:S). However, R:S contributes little to 
overall variance (under 8.5% for all three variants), 
suggesting there are few errors related to the raters 
themselves or to the interaction between the raters 
and the scale (e.g., the tendency of some raters to use 
the scale differently for different scenario qualities).

In short, all three variants show very high general-
izability (i.e., reliability), with the construct of interest 
(scenario quality) contributing most to overall var-
iance after the residual variance and the other facets 
contributing little. This is also reflected in the low 
Standard Error of Measurement (SEM ≤0.056 on 
a scale from 0 to 1) for the QASSH score as shown 
in Table 4.

The testing consequences evidence for validity 
was demonstrated by determining the generalizability 
coefficients associated with a cut-score corresponding 
to the mean score of the borderline scenarios. All 
three values of Φ(λ) were above 0.95, implying that 
the decision to reject scenarios that score below the 
cut-scores seems appropriate. Care should be taken 
with this conclusion; however, since the number of 
scenarios rated (3) is fairly low, and the scenarios 
were specifically designed to three levels of quality. 
Additional testing should be done, ideally with 
a crossed design for GT and scenarios designed to 
random levels of quality, in order to establish an 
adequate cut-score.

The response process evidence for validity aims to 
determine that no errors were associated with the 
raters’ use of the instrument. As previously stated, 
raters seem to contribute little to overall variance; this 
is also documented by the interrater reliability coeffi-
cients which, aside from the evaluation of the high- 

Table 4. Results of the generalizability analyses for each QASSH variant providing the reliability (G) coefficients, the 
error variance and the standard errors of measurement under varying numbers of raters (R:S). The first column (G 
study) provides the data as measured in this study, with 8 raters.

Element G Study D study 1 D study 2 D study 3 D study 4

Immersive simulation variant
R:S 8 1 2 3 4
Absolute G coefficient 0.97 0.81 0.89 0.93 0.94
Error variance 0.002 0.018 0.009 0.078 0.068
Standard error of measurement 0.048 0.136 0.096 0.078 0.068
Simulated participants (SP)
R:S 8 1 2 3 4
Absolute G coefficient 0.96 0.765 0.867 0.907 0.929
Error variance 0.003 0.022 0.011 0.007 0.006
Standard error of measurement 0.052 0.148 0.105 0.086 0.074
Procedural simulation
R:S 8 1 2 3 4
Absolute G coefficient 0.98 0.83 0.91 0.94 0.95
Error variance 0.003 0.025 0.012 0.008 0.006
Standard error of measurement 0.056 0.158 0.111 0.091 0.079

G = Generalizability; D = Design; R:S represents the raters facet nested within the scenario facet (see text for further details). 
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quality scenario for procedural simulation, can be 
considered either moderate (0.5–0.75; 2 measures) 
or good (0.75–0.9; 6 measures) [24]. This is further 
demonstrated by the D studies, which show high 
generalizability coefficients even when the scenarios 
were evaluated by a single rater (Coef-G > 0.75). With 
two raters, Coef-G increased significantly to values 
above 0.85. This establishes, given the expected usage 
of QASSH, that a single rater can reliably evaluate 
a scenario’s quality, but that error in measurement is 
significantly reduced with two raters.

The lack of differences in most scores between 
raters familiar with QASSH and those who were 
using it for the first time is reassuring and suggests 
that prolonged training is unnecessary. This conclu-
sion, however, is presumptive given the significant 
differences in scores between expert and naive raters 
for the threshold scenario in SP and the high-quality 
scenario in immersive simulation and given the low 
ICC for the high-quality procedural simulation. 
These discrepancies might be due to greater subjec-
tivity in rating, to varying expertise in the specific 
simulation modality or to bias effects such as central 
tendency bias. It could also be explained by the lack 
of training in the naive raters, which would suggest 
that a minimal amount of training should still be 
favored, as is usually the case when introducing 
a new assessment instrument. While more research 
would be needed to untangle the specific effects 
related to raters, the small variances associated with 
raters suggest their ability to distinguish between 
scenarios was preserved.

Two other tools to assess scenarios in SBE have 
previously been published : SSET [25] (US) and SSQI 
[26] (Saudi Arabia). Table 5 summarizes the differ-
ences between those tools and the QASSH. SSET was 
published first and was recently complemented by 
SSQI. While SSET is too broad for an extensive 
analysis of simulation scenarios, it allows a good 
overall review of most central concepts. We believe 
that QASSH covers more aspects of scenario engi-
neering, with the exception of some elements linked 
to debriefing (place and method suggested in the 
SSQI [26] which we consider unrelated to scenario 
design. The QASSH assesses new elements, such as 
the triggers of observable behaviors and the natural 
feedback that follows from learners’ actions, elements 
we justified in our previous work on the design of 
simulation scenario templates [8]. Furthermore, 
QASSH specifically evaluates three different 
(although sometimes overlapping) simulation modal-
ities, thus providing tools that can better match the 
educators’ or program managers’ intent.

We showed that QASSH is a valid and reliable 
instrument for measuring scenario quality for the 

three simulation modalities. However, our study 
does have limitations. First, all raters were experts 
in SBE (although not necessarily in QASSH, as stated 
previously), so the results would not generalize to 
raters without such expertise (e.g., subject-matter 
experts with little to no expertise in simulation).

Second, the G study design is not entirely crossed, 
with one nested facet that reduces confidence in some 
of its conclusions, particularly those involving raters. 
We tried to minimize this impact by providing other 
evidence such as the ICC and the differences between 
naive and expert raters, but it is possible that some 
interactions between raters and scenario quality 
introduce biases that cannot be assessed; as pre-
viously stated; however, those are expected to be 
small, if present.

Third, while we considered the S facet as represent-
ing the quality of the scenario, it is possible that other 
factors related to the scenario, such as the nature of the 
case, may introduce unexpected errors. We tried to 
minimize this effect by using the same scenario with 
varying quality levels within each simulation modality, 
but it is impossible to ascertain whether other aspects 
related to the scenario may have played a role.

Finally, given that the QASSH was originally 
developed in French, linguistic and cultural idiosyn-
crasies may limit its use in other cultural settings. All 
raters were recruited from the SoFraSimS network 
(the French-speaking simulation society) which limits 
generalizability to other linguistic or cultural con-
texts, particularly for the English version. Further 
research to determine the equivalence of the English 
version of QASSH is warranted.

The aim of this study was not to demonstrate 
whether the QASSH could effectively improve scenario 
quality over time; a multicentric study across the 
SoFraSimS network will be undertaken to that end.

Nevertheless, we believe that we provided a tool 
capable of fully assessing the multiple elements 
that affect scenario design and that would allow 
optimal use of SBE. The QASSH is a useful tool 
for both experienced and novice educators for 
improving existing simulation activities or design-
ing new ones. It can be used during the process of 
scenario design to ensure an adequate scenario 
quality, as a post-hoc rating tool to diagnose pro-
blematic scenarios, and in a quality-improvement 
process within a simulation program. Its main 
target users consist of experienced educators in 
charge of simulation facilities or educational pro-
grams in initial or continuous medical education. 
No tool for assessing procedural simulation sce-
narios or activities was previously published, a gap 
which the QASSH fills nicely.
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Table 5. Differences between the three tools designed to assess the quality of scenarios in simulation-based education: the 
QASSH, the SSET and the SSQI.

Items QASSH SSET SSQI

Acronym signification Quality Assessment of Scenarios in 
Simulation in Healthcare

Simulation Scenario Evaluation Tool Simulation Scenario Quality 
Instrument

Countries of origin France, Canada, Belgium, 
Switzerland, Morocco, Qatar, 
Tunisia

USA Saudi Arabia

Type Checklist with 24 common and 10 
to 11 specific items marked 
dichotomously (present/absent)

Global rating scale with 20 items 
rated on a 5-point scale and 
three anchors per item

Global rating scale with 44 items 
rated on a 3-point scale: meets 
Expectations = (2), needs 
Improvement, (1), inadequate 
(0) without anchor

Simulation modality(ies) assessed Team-based (or manikin-based) 
immersive simulation 
+ Simulated participants 
+ Procedural simulation

Team-based (or manikin-based) 
immersive simulation + simulated 
participants

Team-based (or manikin-based) 
immersive simulation +  
simulated participants

Overall methodology Literature search, then focus group 
of international French-speaking 
simulation experts to provide 
after 3 iterations a final version of 
the tool, further assessed by 
raters familiar with the QASSH 
and naive raters on three versions 
of increasing quality of three 
scenario, one for each simulation 
modality

Literature search then focus groups 
of national simulation experts in 
a modified two-round Delphi 
approach grounded on six 
templates published for written 
scenario design, with kappa 
agreement testing

Sequential transformative mixed- 
method research design: 
literature search then focus 
groups with qualitative 
analyses by constant 
comparison analysis (average 
content validity index)

Number of simulation experts 
involved

35 38 17

Number of scenarios assessed 3 declined in low, borderline and 
high quality

None (Delphi with experts) 125 of any quality

Statistical analyses GT; Cronbach’s alpha coefficients Free marginal kappa, then two-way 
mixed intraclass correlation 
model for absolute agreement, 
ANOVA, and post-hoc HSD

Factor and confirmatory factor 
analysis; Cronbach’s alpha 
coefficients

General content
Appropriate learning needs x x
Specification of prerequisite learning 

material
x x

Level of difficulty tailored to learners x x
Focused and limited learning 

objectives
x x

Learning objectives written 
according to BEME

x x x

Learning objectives cover the 
professional domain and role of all 
target learners

x x x

Learning objectives are clearly 
detailed for each procedure (PS)

x

Adaptation to cultural milieu x
Scenario designer’s name and 

contact
x

Verification of adequate training of 
instructor(s)

x x

Leading institution name/contact x
Description of the educational 

context
x x

Scenario linked to specific content in 
curriculum

x

Description of the target learner 
population

x x x

Chosen simulation modality is 
adequate

x

Specification of the items for 
appropriate authenticity +  
cognitive load limitation

x x 
(distractors)

Explanation of the level of required 
realism

x x x

Extensive details of the initial state x x
Planification of adequate pre- 

briefing
x x

Clear scenario title x
Durations suggested (briefing, 

simulation session and debriefing)
x x

Level of control on the learning 
activity clearly considered by the 
simulation team

x x

Roles thoroughly described x x

(Continued )
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Conclusion

In this article, we have described the ‘Quality Assessment 
of Scenarios in Simulation in Healthcare’ (QASSH), 
a new tool for assessing the quality of scenario scripts 
for three different simulation modalities: immersive 

simulation, SPs and procedural simulation, provided in 
Appendix. Using GT, we were able to provide validity 
and reliability evidence for its purpose, despite some 
limitations. Using two raters instead of one yielded 
more reliable scores. As with any new assessment tool, 

Table 5. (Continued). 

Items QASSH SSET SSQI

Specification of the debriefing 
method

x

Specification of the debriefing site x
Description of the evidence- or 

experience-based strategies to 
solve the clinical problem

x x

Suggestion of strategies to initiate 
learning transfer to real clinical 
situations

x

Clear and detailed scenario script x x
Dedicated time to improve the 

scenario
x

Strategies to prevent deskilling x
Specific content
Clear & concise scenario briefing/ 

clinical vignette
x x

Summary of the scenario x
Details of the initial state of the 

manikin/patient
x x x

Specific answers to learner questions 
and standard answers for non- 
pertinent questions

x

Specification of patient’s or relatives’ 
ability to communicate and 
emotional state

x

Planification of triggers for 
observable behaviors

x

Planification of natural feedback to 
these triggered behaviors

x x

Adjustment of the intensity of actor’s 
emotions according to learner(s) 
performance

x

Anticipation of anonymized 
documents/media elements

x x x

Planification of multiple endings of 
the scenario

x

Description of the actors’ role during 
debriefing

x

Planification of a dry-run (piloting) to 
improve the scenario before it is 
administered to learners

x

Planification of corrective measures 
to ensure that learners reach the 
expected learning objectives

x x

Appropriate simulator:learner ratio 
(PS)

x

Appropriate the instructor:learner 
ratio (PS)

x

Possibility of hybrid simulation with 
simulated participants or 
embedded simulation personnel 
(PS)

x

Variation of learning activities for 
each procedure (PS)

x

Specification of adequate clinical 
contextualization of the procedure 
for authenticity (PS)

x

Provision of an adequate assessment 
scale (PS)

x x

Provision of a focused and specific 
feedback (PS)

x

Possibility of deliberate practice (PS) x
Possibility of mental imagery 

practice or educational resources 
to further study the procedure 
and avoid skill decay (PS)

x

HSD: Tukey Honestly significant Difference range test; PS: Procedural simulation. 
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additional studies should be conducted, especially to 
demonstrate the validity of the English version of the 
instrument.

We hope the QASSH will be useful to simulation 
educators as well as simulation program managers 
wishing to provide learners with a high-quality learning 
experience and to assess the quality of written scenarios 
before excessive resources are expended to make them 
a reality.
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Appendix

QASSH

Quality Assessment for Simulation Scenarios in Healthcare
Etienne RIVIERE, Guillaume DER SAHAKIAN, Marie-Laurence TREMBLAY, Gilles CHINIARA
(for the SoFraSimS French-speaking simulation network)

1- Global items Tick if done

ALIGNMENT BETWEEN LEARNING NEEDS AND SCENARIO DESIGN 1.1 The methods used to assess the learning needs are appropriate 
and adequately described

1.2 The level of difficulty is tailored to the learners’ level of 
professional development

1.3 The learning objectives are focused/limited and clearly written in 
accordance with best practices

1.4 The learning objectives cover the professional domain and role of 
all target learners

CONTEXT OF THE SCENARIO 1.5 The scenario designer’s name and contact information are 
provided

1.6 The members of the instruction team are adequately trained 
to facilitate simulation-based educational activities

1.7 The leading institution name is provided

1.8 The educational context is described
1.9 The scenario is linked to a well-identified specific content in the 

curriculum
1.10 The target learner population is adequately described

1.11 The chosen simulation modality is adequate and mentioned
1.12 The scenario is designed to ensure appropriate authenticity 

and to limit cognitive load if need be
1.13 The level of required realism is explained

1.14 The initial state of the environment is extensively detailed 
(equipment included)

WRITING OF THE SCENARIO 1.15 An adequate pre-briefing is planned

1.16 A clear scenario title is present
1.17 The duration of briefing, simulation, and debriefing/feedback 

is adequate and suggested
1.18 The simulation team level of control on the learning activity 

is clearly taken into account
1.19 The roles of the actors (embedded simulation personnel) and 

of the patient are thoroughly described

1.20 Evidence- or experience-based strategies to solve the 
clinical problem are clearly written

1.21 Strategies to initiate learning transfer to real clinical 
situations are suggested

QUALITY IMPROVEMENT 1.22 The scenario script is clear and detailed
1.23 Time is dedicated after the simulation session to consider how 

to improve the scenario
1.24 Strategies to prevent deskilling of the learners in relation to 

the learning objectives are proposed

2- Items specific to immersive simulation Tick if done

2.1 The scenario briefing is clear and concise

2.2 A summary of the scenario is provided
2.3 The initial state of the patient is extensively detailed

2.4 Specific answers to learner questions and standard answers for non-pertinent questions are clearly written
2.5 Triggers are planned for important observable behaviors
2.6 Natural feedback to these triggered behaviors is planned

2.7Anonymized documents/media elements are provided when appropriate
2.8 Multiple endings of the scenario are planned

2.9 A dry-run (piloting) and dedicated time to improve the scenario are planned before it is administered to learners
2.10 Corrective measures are planned to ensure that learners reach the expected learning objectives during the simulation

3- Items specific to simulated/standardized participants Tick if done

3.1 An appropriate briefing or clinical vignette (for OSCEs) is provided to learners before simulation
3.2 A summary of the scenario is provided

3.3 The initial state of the patient is extensively detailed
3.4 The patient’s or relatives’ ability to communicate and their emotional state are specified

(Continued )
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(Continued). 

1- Global items Tick if done

3.5 Specific answers to learner’s questions or standard answers for non-pertinent questions are clearly written for each actor

3.6 The intensity of actor’s emotions is adjusted according to learner performance or the targeted population of learners
3.7 The actors’ role during debriefing or feedback to the learners is described

3.8 Anonymized documents/media elements are provided when appropriate
3.9 Multiple endings of the scenario are planned

3.10 A dry-run (piloting) and dedicated time to improve the acting and the scenario are planned before it is administered to learners
3.11 Corrective measures are planned to ensure that learners reach learning objectives

4- Items specific to procedural simulation Tick if done

4.1 Learning objectives are clearly detailed for each procedure
4.2 The simulator:learner ratio is appropriate

4.3 The instructor:learner ratio is appropriate
4.4 hybrid simulation with simulated participants or embedded simulation personnel is adequately chosen when appropriate

4.5 Learning activities are varied for each procedure
4.6 Authenticity is achieved by an adequate clinical contextualization of the procedure
4.7 An adequate assessment scale is provided

4.8 The focus of specific feedback given to learners is provided
4.9 Deliberate practice is offered to learners whenever possible

4.10 A mental imagery practice or educational resources to further study the procedure and avoid skill decay are proposed to 
learners

MEDICAL EDUCATION ONLINE 13


	Abstract
	Introduction
	Methods
	Design of the simulation scenarios
	QASSH structure and content
	QASSH development
	Demonstrations of validity
	Generalizability theory (GT)
	Statistical analyses

	Results
	Discussion
	Conclusion
	Acknowledgments
	Disclosure statement
	Funding
	Authors’ contribution
	Availability of data and materials
	Ethics approval
	Abbreviations
	References
	Appendix
	QASSH

