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Abstract

Purpose Our objective was to develop and evaluate a

Generic Integrated Objective Structured Assessment Tool

(GIOSAT) to integrate Medical Expert and intrinsic (non-

medical expert) CanMEDS competencies with non-techni-

cal skills for crisis simulation.

Methods An assessment tool was designed and piloted

using two pediatric anesthesia scenarios (laryngospasm

and hyperkalemia). Following revision of the tool, we used

previously recorded videos of anesthesia residents

(n = 50) who managed one of two intraoperative advanced

cardiac life support (ACLS) scenarios (ventricular tachy-

cardia or ventricular fibrillation). Four independent

trained raters, blinded to the residents’ level of training,
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Inter-rater reliability was calculated using intraclass cor-

relations (ICCs) for single raters (single measure) and the

average of the four raters (average measure), and con-

struct validity was investigated by correlating GIOSAT

scores with postgraduate year of residency (PGY).

Results Total GIOSAT scores for the ACLS scenarios

had single measure ICCs of 0.62 and average measure

ICCs of 0.85. Inter-rater reliability was substantial for both

Medical Expert and intrinsic competencies (single measure

ICCs 0.69 and 0.62, respectively; average measure ICCs

0.90 and 0.82, respectively). We found significant corre-

lations between PGY level and total GIOSAT score

(r = 0.36; P = 0.011) and between PGY level and Medi-

cal Expert competencies (r = 0.42; P = 0.003); however,

correlations were not found between PGY level and

intrinsic CanMEDS competencies (r = 0.24; P = 0.09).

Conclusion Inter-rater reliability of the total GIOSAT

scores using four trained raters was substantial. Significant

correlation between PGY and (i) total GIOSAT score and

(ii) Medical Expert competencies supports construct

validity. Evidence of validity was not obtained for intrinsic

CanMEDS competencies.

Résumé

Objectif Notre objectif était de mettre au point et d’évaluer

un Outil d’évaluation structuré objectif intégré générique

(GIOSAT - Generic Integrated Objective Structured

Assessment Tool) afin d’intégrer les compétences CanMEDS

d’expert médical et intrinsèques (autres que expert médical) à

des habiletés non techniques pour la simulation de crise.

Méthode Un outil d’évaluation a été conçu et mis au

banc d’essai à l’aide de deux scénarios d’anesthésie

pédiatrique (laryngospasme et hyperkaliémie). Après

révision de l’outil, nous nous sommes servis de clips vidéo

enregistrés auparavant de résidents en anesthésie (n = 50)

qui avaient réussi un de deux scénarios d’ACLS (soins

intensifs post-réanimation cardiaque) peropératoires

(tachycardie ventriculaire ou fibrillation ventriculaire).

Quatre évaluateurs formés indépendants, ne connaissant

pas le niveau de formation des résidents, ont analysé les

enregistrements vidéo à l’aide de l’échelle GIOSAT.

La fiabilité inter-évaluateur a été calculée à l’aide de

corrélations intraclasse (CIC) pour évaluateurs uniques

(mesure unique) et de la moyenne des quatre évaluateurs

(mesure moyenne), et la validité conceptuelle a été

examinée en corrélant les scores de GIOSAT à l’année de

résidence.

Résultats Les scores GIOSAT totaux pour les scénarios

d’ACLS ont eu des CIC de 0,62 en mesure unique et des CIC

de 0,85 en mesure moyenne. La fiabilité inter-évaluateur

était substantielle aussi bien pour les compétences d’expert

médical que pour les compétences intrinsèques (CIC en

mesure unique 0,69 et 0,62, respectivement; CIC en mesure

moyenne de 0,90 et 0,82, respectivement). Nous avons

observé des corrélations significatives entre l’année de

résidence et le score total sur l’échelle de GIOSAT

(r = 0,36; P = 0,011) et entre l’année de résidence et les

compétences d’expert médical (r = 0,42; P = 0,003);

toutefois, aucune corrélation n’a été observée entre l’année

de résidence et les compétences CanMEDS intrinsèques

(r = 0,24; P = 0,09).

Conclusion La fiabilité inter-évaluateur des scores

totaux sur l’échelle de GIOSAT en faisant appel à quatre

évaluateurs formés était substantielle. Une corrélation

significative entre l’année de résidence et (i) le score total

GIOSAT et (ii) les compétences d’expert médical soutient

la validité conceptuelle de notre outil. Aucune donnée

probante de validité n’a été obtenue pour les compétences

CanMEDS intrinsèques.

Current theory in medical education emphasizes compe-

tencies that extend beyond medical knowledge and

procedural skills.1 In Canada, residency training and

assessment are organized according to the CanMEDS

competency framework which incorporates seven compe-

tencies: the intrinsic CanMEDS roles of Communicator,

Collaborator, Health Advocate, Manager, Scholar, and

Professional are positioned around the Medical Expert

competency which occupies the central role.2 Primary

causes of adverse events in health care are more often

related to communication and teamwork than they are to

knowledge deficit or lack of technical skills (TSs).3-6 High-

reliability industries have referred to the skills required to

manage critical situations as crisis resource management or

non-technical skills (NTSs).7,8 These NTSs are increas-

ingly identified in health care and constitute a perspective

on competency that parallels and overlaps the intrinsic

competencies of the CanMEDS framework.

Controversy exists in the literature regarding the tax-

onomy, nomenclature, and definitions of the terms used for

managing critical situations in health care. For high-

reliability organizations, NTSs have been defined as ‘‘the

cognitive, social, and personal resource skills that com-

plement TSs and contribute to safe and efficient task
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performance’’.9 Seven skills have been well described:

situation awareness, decision-making, communication,

teamwork, leadership, managing stress, and coping with

fatigue. The adoption of industry concepts, such as TSs and

NTSs, is problematic and has recently been questioned

because of inaccuracy.10 In contrast with a dichotomous

approach, the CanMEDS framework offers a more nuanced

view that reflects the complex interaction and overlap of

the various generic core competencies for physicians.

Nevertheless, the competencies in the CanMEDS frame-

work have not been designed specifically for crisis

management.

The Medical Expert competency is traditionally asses-

sed using written, oral, and objective structured clinical

examinations (OSCEs).11 Communication and interview-

ing skills are also assessed using OSCEs.12 The intrinsic

CanMEDS competencies as well as NTSs are generally

assessed in the workplace training environment and are

under-represented in formal assessments. Since it is chal-

lenging to assess crisis management skills using traditional

assessment tools, simulation has been proposed as an

alternative assessment tool to evaluate both technical and

non-technical skills.13 This proposal has stimulated the

development of various assessment tools to measure the

performance of NTSs during clinical crisis simulation.

These scales do not explicitly mention CanMEDS, but they

overlap with the Communicator, Collaborator, and Man-

ager competencies.8,14 The focus of other evaluation tools

is almost solely on the Medical Expert role, neglecting

intrinsic competencies and the NTSs discourse.15-17 In our

view, CanMEDS has the requisites to serve as the con-

ceptual framework to facilitate translation and integration

of the industry concepts of TSs and NTSs to medical and

health care education.

The objective of this study was to integrate CanMEDS

intrinsic and Medical Expert competencies with NTSs into a

Generic Integrated Objective Structured Assessment Tool

(GIOSAT) that is capable of assessing residents’ performance

during clinical crisis simulation and is appropriate for differ-

ent specialties, scenarios, and environments. We investigated

the reliability and construct validity of the GIOSAT using

simulation scenarios with anesthesia residents.

Methods

Development of the tool

Using an approach similar to that of other researchers,18 we

developed the GIOSAT following the steps shown in

Fig 1.19 A group of five physicians (V.M.N., A.N., P.M.,

D.D., H.W.) from a variety of clinical backgrounds

in anesthesia, intensive care, and obstetrics and with

experience in postgraduate medical education defined the

purpose of the assessment tool.

Two physicians and a senior investigator (V.M.N., H.W.,

and S.H.) performed a literature search in English and

French using the internet search engines, PubMed, Medline,

and Ovid, for the period from January 2000 to December

2010. Search terms included: assessment, assessment tools,

simulation, crisis resource management, non-technical

skills, anesthesia, critical care, surgery, emergency medi-

cine, medicine, and pediatrics. We included articles that

tested an assessment tool during crisis simulation and

investigated construct validity as part of the study. We

hand-searched reference lists from relevant papers and also

included resulting key articles. The original search pro-

duced 828 publications, and the abstracts of these articles

were screened, leaving 86 articles for full text review.

Eighteen publications were finally selected. The retained

articles were classified according to their main focus as

NTSs,8,14,20-24 Medical Expert competency,16,17,25-30 or

both.13,15,31 The assessment tools were classified as

checklists and global rating scales (GRS) (Fig. 2), and items

in each assessment tool were classified according to the

evidence of construct validity.32 Assessment tool content

was mapped to corresponding CanMEDS competencies and

rated as 0 = not applicable or 1 = applicable (table avail-

able as Electronic Supplementary Material).

We used a modified Delphi process33 to design an

assessment tool based on the existing literature. A draft of

the assessment tool was sent to the original group, and after

two iterations of the first version, the GIOSAT was

developed. We designed a GRS of four points (1 = poor,

2 = marginal, 3 = acceptable, 4 = good) with free text

for comments divided into two sections: Medical Expert

competency with 12 items and intrinsic CanMEDS com-

petencies with eight items.

Pilot study

After obtaining Ethics Board approval at the Children’s

Hospital of Eastern Ontario Research Institute (Dec 3,

2008), we performed a pilot study (Dec 2008 to May 2009)

with two video recorded pediatric anesthesia scenarios

(laryngospasm, and hyperkalemia) based on the perioper-

ative cardiac arrest and closed claims studies in pediatric

anesthesia.6,34 We invited anesthesia residents (post-

graduate year (PGY) 3-5) to participate in the study and

obtained informed consent. Ten residents participated in

the laryngospasm scenario and 14 participated in the

hyperkalemia scenario.

Four trained raters independently assessed the residents’

video performance using the GIOSAT. Inter-rater intra-

class correlation (ICC) was used to analyze reliability

categorized according to Landis and Koch.35 The
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demographics of residents participating in the pilot study

are shown in Table 1. The hyperkalemia scenario had

moderate to substantial ICCs in all Medical Expert com-

petencies. The Communicator, Collaborator, and Manager

competencies had substantial ICCs (0.69-0.77), but there

was poor reliability for the Professional competency

(ICC = 0.06). Health Advocate and Scholar roles were not

identified in these scenarios and were left blank by raters

(Table 2). We did not undertake a formal validity analysis

for this pilot study due to the small number of participants.

Validation study

The pilot study underwent critical review by an expert

group of medical education researchers (D.B., S.B., V.N.,

and S.H.). The results of this process were used to redesign

the tool, and a second study was performed to evaluate the

new version. The revised version of the GIOSAT is divided

into two sections: Medical Expert competencies with eight

items and intrinsic competencies with six items. Each item

has abbreviated descriptors and is scored with a GRS

1.Purpose:
Develop an assessment tool for crisis simulation using CanMEDS framework.

2. Review with Content Experts:
Anesthesiology, Intensive Care, Obstetrics

4. Content Validity:
CanMEDS: Medical Expert and Intrinsic Competences, non technical skills –

crisis resource management.
Stakeholders: Residents of Critical Areas: Anesthesia, ER, OR, ICU.

5. Item writing: 
Type of tool: Analytic Rating Scale with detailed rubrics.

Scale: 1-4: 1 = poor, 2 = marginal, 3 = acceptable, 4 = good.
Format: Table with blank space for rater notes.

6. Train the raters

7. Pilot test the assessment tool.

9. Modify the tool:
Type of tool: Holistic Rating Scale with abbreviated rubrics.

Scale: 1-6: 1 =  very poor, 2 = poor, 3 = marginal, 4 = acceptable, 5 = good, 6 
= very good.

Format: Score sheet format.

10. Implement modified tool.
Measure reliability and validity.

3. Literature Review:
Classification by:

- Content: CanMEDS: Medical Expert, Non-Medical Expert 
Competencies, non technical skills –crisis resource management

-Type of assessment tool

8. Re-evaluation with Education Research Experts.

Fig. 1 Generic Integrated

Objective Structured

Assessment Tool (GIOSAT)

development process. (Modified

with permission from: Hamstra
SJ. Keynote address: the focus

on competencies and individual

learner assessment as emerging

themes in medical education

research. Acad Emerg Med

2012; 19(12): 1336-43.

Chichester, UK: Wiley)19

CanMEDS assessment tool for simulation 283

123



(1 = very poor to 6 = very good). Summed Medical

Expert items, intrinsic items, and total GIOSAT scores are

8-48, 6-36, and 14-84, respectively (Appendix; available as

Electronic Supplementary Material).

In this second study, we used video recordings from other

previously reported research36 in order to examine the reli-

ability and validity of the newly designed GIOSAT scale.

Research Ethics Board approval was obtained from St.

Michael’s Hospital, Toronto for the original study (October

3, 2008) comparing debriefing techniques with a pre-test/

post-test design. Only pre-test video recordings were used in

our analysis to avoid any bias. The sample size was calcu-

lated a priori for the original study. We used the method

recommended by Cohen for an intraclass correlation of 0.7

using four raters for a power of 0.8 and found 35 partici-

pants.37 We decided to include all pre-test video recordings

(n = 50). An amendment was approved by the same

Research Ethics Board to use previously collected video

records for our study (February 3, 2010). Written informed

consent was previously obtained from the subjects.

Fifty anesthesia residents with different levels of train-

ing (PGY 2-5) were randomized to perform in one of two

intraoperative advanced cardiac life support (ACLS) sce-

narios lasting five minutes: ventricular fibrillation due to

hyperkalemia or pulseless ventricular tachycardia second-

ary to myocardial infarction.36 Four independent raters

(three anesthesiologists and one emergency physician)

from the University of Ottawa were trained to use the

GIOSAT.38 Raters, blinded to subjects’ identity and PGY

level of training, independently scored all residents’ per-

formances using GIOSAT (October- November 2010). To

examine the relative difficulty of the two scenarios, a

comparison of the GIOSAT scores and competency scores

was analyzed with Student’s t test.

Investigation of reliability

The ICC was determined with a consistency definition

using a two-way random model for both single measures

(individual rater) and average measures (the average of the

four raters’ scores) for total GIOSAT scores, summed

Medical Expert scores, summed intrinsic scores, and indi-

vidual item scores.

Investigation of construct validity

Our primary outcome was the correlation between total

GIOSAT scores and PGY level, as measured using

Spearman’s correlation coefficient (Rho). Our secondary

outcomes were correlations between PGY level and sum-

med scores for Medical Expert items, summed scores for

intrinsic items, and individual items. We hypothesized that

residents’ performances would improve with level of

training.

Literature search
828 titles

86 Articles reviewed

68 Non Applicable / 
Relevant

18 Key Articles Selected

Search

Selection

Content

Crisis Resource 
Management Non-

technical Skills: 7 articles
Crisis Management - Non-technical 

skills AND Medical Expert: 3 articles
Medical Expert: 8 articles

Global 
Rating 
Scale: 6

Mixed 
Scale: 1

Checklist: 
1

Global 
Rating 
Scale: 1

Mixed 
Scale: 1

Weighted
Checklists:
4

Abbreviated 
Checklist: 1

Mixed 
Scales: 
3

Type of Tool

−

Fig. 2 Literature search and article selection process for assessment methods in clinical crisis simulation

Table 1 Pilot study

Scenario Laryngospasm

n (%)

Hyperkalemia

n (%)

Total 10 14

Gender (M:F) 5 (50):5 (50) 7 (50):7 (50)

PGY 3 3 (30) 6 (43)

PGY 4 4 (40) 5 (36)

PGY 5 3 (30) 3 (21)

Demographic characteristics of residents performing two crisis

pediatric anesthesia simulations: laryngospasm and hyperkalemia

n = number of subjects; PGY = postgraduate year residency;

M = male; F = female. Three residents performed both scenarios

284 V. M. Neira et al.

123



Comparison of performance in the two scenarios

The potential confounding effect of gender and type of

scenario on the GIOSAT score was analyzed with a

two-way analysis of variance. A Z-test was performed to

compare ICCs between scenarios corrected for multiple

testing using Holm’s method.39 P values \ 0.05 were

considered significant. We used SPSS� version 18 (SPSS,

INC. 2010, Chicago, IL, USA) for the statistical analysis.

Results

Results of the validation study

The revised GIOSAT was used in the second study. Resi-

dents’ distribution according to scenario, gender, and level

of training is shown in Table 3. The PGY level was similar

in both scenarios, and there was an apparent imbalance in

gender distribution between scenarios (Fisher’s exact test

P = 0.045). No significant differences in GIOSAT scores

were found between scenarios: Medical Expert scores

P = 0.40; intrinsic scores P = 0.56; and total scores

P = 0.54 (Student’s t test) (Table 4). Scholar was scored

as not applicable (N/A) by raters in 69% of the ratings

(139/200 ratings), and for that reason, it was excluded from

the analysis.

Investigation of reliability

Inter-rater intraclass correlations with pooled results of

both scenarios are shown in Fig 3. The ICCs were sub-

stantial for single measure summed scores of Medical

Expert competencies (0.69), intrinsic competencies (0.62),

and total GIOSAT scores (0.62). The single measure ICCs

for individual Medical Expert items were moderate to

substantial (0.43-0.69), except for examine the patient and

equipment (0.29). The single measure ICCs for individual

intrinsic items were fair to moderate (0.36-0.60). The

average measure ICCs were substantial to almost perfect

for individual items (0.61-0.90) and almost perfect for

summed Medical Expert items, summed intrinsic items,

and total scores (0.87-0.90).

Investigation of construct validity

For our primary outcome, we found a significant correla-

tion between PGY and total GIOSAT scores (r = 0.36;

P \ 0.011) (Fig. 4). For our secondary outcomes, we

found a significant correlation between PGY and summed

Medical Expert competencies (r = 0.42; P \ 0.003), but

not for summed intrinsic competencies (r = 0.24;

P = 0.09).

Comparison of performance in the two scenarios

The results of the analysis of variance showed that residents’

GIOSAT scores were not significantly influenced by sce-

nario type or residents’ gender. We found significant dif-

ferences between scenarios for single measure ICCs in two of

Table 2 Inter-rater reliability of four raters using the first version of

the GIOSAT

ICC

laryngospasm

ICC

hyperkalemia

Medical expert competencies

Situation awareness 0.33 0.53

Dealing with changing situations 0.55 0.85

Medical history - -

Examine patient/equipment - 0.63

Diagnosis & differentials 0.5 0.62

Confirmation/investigations - 0.85

Medical therapeutics 0.74 0.69

Procedure therapeutics 0.32 0.7

Medical overall 0.38 0.68

Intrinsic competencies

Communicator 0.68 0.69

Collaborator 0.58 0.77

Manager 0.57 0.72

Health advocate - -

Scholar - -

Professional 0.4 0.06

Overall 0.51 0.76

Results from two pediatric anesthesia crisis scenarios, laryngospasm

(10 cases) and hyperkalemia (14 cases). GIOSAT = Generic Inte-

grated Objective Structured Assessment Tool; ICC = intraclass

correlation

Table 3 Demographic characteristics of 50 anesthesia residents

performing two ACLS scenarios

Scenario Ventricular

fibrillation

n (%)

Ventricular

tachycardia

n (%)

Total 27 23

Gender (M:F) 19 (38) : 8 (16)* 9 (18) : 14 (28)*

PGY 2 7 (26) 6 (26)

PGY 3 9 (33) 5 (22)

PGY 4 8 (30) 6 (26)

PGY 5 3 (11) 6 (26)

ACLS = advanced cardiac life support; M = male; F = female. No

differences in distribution between scenarios by postgraduate year of

residency (PGY); n = number of subjects. *Imbalance in gender

distribution (Fisher exact test P = 0.045)
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Table 4 GIOSAT score results in two ACLS scenarios (VF/ VT) in 50 anesthesia residents

GIOSAT / CanMEDS VF scenario scores

Mean (95% CI)

VT scenario scores

Mean (95% CI)

Both scenarios scores

Mean (95% CI)

Medical expert competencies

Situation awareness 4.6 (4.3 to 4.9) 4.6 (4.2 to 5.1) 4.5 (4.2 to 5.1)

Dealing with changing. situations 4.6 (4.5 to 4.9) 4.5 (4.0 to 5.0) 4.4 (4.0 to 5.0)

Medical history 3.7 (3.3 to 4.2) 3.4 (2.8 to 3.8) 3.4 (2.8 to 4.2)

Examine patient & equipment 4.3 (4.0 to 4.6) 4.1 (3.7 to 4.3) 4.0 (3.7 to 4.3)

Diagnosis & differentials 4.1 (3.8 to 4.3) 3.8 (3.3 to 4.3) 3.8 (3.3 to 4.3)

Confirmation & investigations 3.3 (3.1 to 3.6) 3.2 (2.8 to 3.7) 3.8 (2.8 to 3.7)

Medical therapeutics 4.1 (3.8 to 4.5) 3.7 (3.2 to 4.3) 3.8 (3.2 to 4.5)

Procedure therapeutics 4.5 (4.0 to 4.8) 4.0 (3.4 to 4.5) 4.2 (3.4 to 4.8)

Intrinsic competencies

Communicator 4.5 (4.1 to 4.7) 4.3 (3.8 to 4.7) 4.4 (3.8 to 4.7)

Collaborator 4.7 (4.4 to 4.9) 4.4 (3.9 to 4.9) 4.7 (3.9 to 4.9)

Manager 4.3 (3.9 to 4.6) 3.9 (3.3 to 4.5) 4.0 (3.3 to 4.6)

Health advocate 4.6 (4.3 to 4.8) 4.2 (3.7 to 4.7) 4.3 (3.7 to 4.8)

Professional 4.9 (4.7 to 5.0) 4.7 (4.3 to 5.0) 4.9 (4.3 to 5.0)

GIOSAT = Generic Integrated Objective Structured Assessment Tool; ACLS = advanced cardiac life support; VF = ventricular fibrillation;

VT = ventricular tachycardia; CI = confidence intervals. No significant differences were found between scenarios. (Student’s t test P [ 0.05).

Each item corresponds to a GIOSAT competency scored in the following scale: 1 = very poor, 2 = poor, 3 = marginal, 4 = acceptable,

5 = good, and 6 = very good

Fig. 3 Intra-class correlation coefficients (ICCs) with 95% confi-

dence intervals (CI) for Generic Integrated Objective Structured

Assessment Tool (GIOSAT) total scores and items. Dots represent

ICCs and lines represent 95% CI of GIOSAT scores from four raters

assessing two simulated advanced cardiac life support (ACLS)

scenarios with 50 anesthesia residents. Ventricular fibrillation

(n = 27), ventricular tachycardia (n = 23). Examine Pt and equip-

ment = examine patient and equipment; Diagnosis & dif. =

diagnosis and differentials
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the Medical Expert competencies, diagnosis and differen-

tials and dealing with changing situations (P = 0.03 and

0.006, respectively), and in one intrinsic competency, Col-

laborator (P = 0.006). No differences between scenarios

were found in average measure ICCs.

Discussion

We developed a global rating scale ‘‘GIOSAT’’ that inte-

grates NTSs concepts with the CanMEDS competencies for

generic assessment during crisis simulation. A pilot study

was used to refine the GIOSAT through an iterative pro-

cess. We found evidence of substantial reliability (single

measures) for the refined tool using four raters for Medical

Expert, intrinsic, and total scores. There was evidence of

construct validity for the Medical Expert and total scores,

but we found no evidence of construct validity for the

intrinsic scores. The Medical Expert section of GIOSAT

has good psychometric properties and could be used for

summative assessment during simulated crises. Although

the metrics for reliability and validity for the total score is

acceptable, the intrinsic competencies section is problem-

atic, which may raise concerns for total scores as well.

Non-technical skills have been described as being dif-

ficult to define10,40 and assess.8,14,20 The reliability of

GIOSAT is comparable with previous studies of NTSs that

have shown fair to substantial reliability. As would be

expected, NTSs scales have greater reliability when their

items are summed, as we have found with the GIOSAT.

Our finding of poor reliability and construct validity of

some of the intrinsic competencies not included in the

NTSs discourse is in keeping with the literature on pro-

fessionalism which is not often taught formally (i.e., part of

the hidden curriculum) and is difficult to assess.41,42

Our study has a number of limitations. The data are

based on a re-analysis of scenarios not designed to identify

certain competencies, such as Professional, Health Advo-

cate, and Scholar. It may also be that the ACLS scenarios

were too short to identify all CanMEDS competencies

fully. Increasing the number of scenarios and changing

scenario design may improve construct validity of the

intrinsic section. It has also been shown that reliability

improves with increased testing time, for instance, it has

been shown in OSCEs that several hours of testing and ten

or more cases are required for high-stakes examinations.12

A further limitation is the possibility that intrinsic

competencies are underrepresented in GIOSAT and the

Medical Expert role is overrepresented. Future iterations of

the GIOSAT tool may emphasize the intrinsic competen-

cies either in terms of the number of items or the

extensiveness of the descriptors. According to current

concepts, reliability and validity are not properties of the

instrument but properties of the instrument’s scores and

interpretations.43 The same instrument used in a different

setting or with different subjects may produce different

results; thus, our results may not necessarily be general-

izable to other populations.

The GIOSAT Medical Expert competencies section

relating to psychometric properties is appropriate to be

used for summative assessment. The intrinsic competencies

section and, by implication, the scale as a whole are not yet

appropriate for summative assessment.

The aim of future research will be to identify the number

of raters, scenarios, and examinees necessary to establish

reliability and generalizability. The development of sce-

narios specifically designed to challenge specific domains

(Professional, Health Advocate and Scholar: PHAS Roles)

may be required for the appropriate use of GIOSAT for

summative assessment.
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Fig. 4 Relationship between Generic Integrated Objective Structured

Assessment Tool (GIOSAT) total score and postgraduate year.

Spearman’s correlation coefficient (Rho) = 0.36 (P = 0.011). GIO-

SAT score is the sum of all item scores with a maximum of 84. For

each box, the dark horizontal line represents the median. The bottom

of the box represents the 25th percentile, and the top represents the

75th percentile. A whisker extends down from the bottom of the box

to the lowest data point within 1.5 times the interquartile range (IQR)

of the 25th percentile. A whisker extends up from the top of the box to

the highest data point within 1.5 IQR of the 75th percentile. Points

beyond the whiskers are represented as open circles
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