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Abstract
Objective: To validate and assess the Creighton Competency Evaluation Instrument reliability, Brazilian 
Portuguese version. 

Methods: This is a methodological study conducted with 30 professors/nurses who used the simulation 
methodology. Two scenarios were elaborated with equal themes and divergent performances of students 
in order to test the ability of the instrument to differentiate them. The scenarios were recorded and made 
available to the experts by a website that enabled the collection. For construct validation, the experimentation 
and phi correlation techniques were used. For reliability, equivalence with the Fleiss Kappa coeffi cient and 
internal consistency with Kuder-Richardson coeffi cient (KR20) were analyzed. 

Results: When analyzing validity, 20 of the 23 items showed signifi cant results. In analysis, the domains 
presented correlations, classifi ed from slight to substantial. When the scenarios were compared, the 
correlations were low, poor or negative. Regarding reliability, the Fleiss Kappa coeffi cient found was fair 
(0.282) for scenario 1 and moderate for scenario 2 (0.408). The internal consistency measured with KR20 
was 0.717 for scenario 1 and 0.805 for scenario 2, classifi ed as moderate and substantial. 

Conclusion: The Creighton Competency Evaluation Instrument, Brazilian Portuguese version, was considered 
valid and reliable for use nationally.

Resumo
Objetivo: Validar construto e avaliar a confi abilidade do Instrumento Creighton para Avaliação de Competências 
Clínicas, versão português, Brasil. 

Métodos: Estudo metodológico, realizado com 30 docentes/enfermeiros que utilizavam a metodologia de 
simulação. Foram elaborados dois cenários com temas iguais e atuações divergentes das estudantes com o 
objetivo de testar a capacidade do instrumento de diferenciá-los. Os cenários foram gravados e disponibilizados 
para os especialistas por um website que viabilizou a coleta. Para a validação de construto, utilizou-se as 
técnicas de experimentação e da correlação phi. Para a confi abilidade, analisou-se a equivalência, com 
coefi ciente Fleiss Kappa, e a consistência interna, com coefi ciente Kuder-Richardson (KR20). 

Resultados: Ao analisar a validade, 20 dos 23 itens apresentaram resultados signifi cativos. Na análise, 
os domínios apresentaram correlações, classifi cadas de baixa a alta. Quando comparados os cenários, as 
correlações foram baixas, muito baixas ou negativas. Quanto à confi abilidade, o coefi ciente Fleiss Kappa 
encontrado foi razoável (0,282) para o cenário 1 e moderado para o cenário 2 (0,408). A consistência interna 
medida com o KR20 foi de 0,717 para o cenário 1 e 0,805 para o cenário 2, classifi cadas como moderada 
e alta. 
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Introduction

Competency-based training of nurses has been 
the focus of curricular restructuring since the term 
incorporation in the 2001 National Curriculum 
Guidelines for Nursing Graduation.(1,2) From then 
on, there was a consequent requirement in the in-
clusion of new pedagogical practices, with inevita-
ble impact on more rigorous professor evaluations 
in practical activities of nursing students.(2)

In the context of searching for a methodology 
that allows competency training, clinical simulation 
emerges as a technique capable of enhancing learning 
and developing essential clinical competencies.(3.4) 
Clinical competency is the interconnection of dis-
crete and measurable knowledge, skills and attitudes, 
essential to the quality of care and patient safety.(5) 

Clinical simulation consists of reliable replication 
of clinical environments, which allows students to 
develop skills in a safe environment, with self-con-
fidence, satisfaction, and critical reflection.(6) This 
strategy allows professors to evaluate based on pre-es-
tablished criteria, in a controlled environment, and 
that can be repeated as many times as necessary.(7)

With regard to evaluation, the decisions of profes-
sors, mainly related to clinical competency evaluation, 
must be guided by valid and reliable instruments for 
use in a simulated environment.(8,9) The instruments 
are essential to identify the knowledge gaps of each 
student, for a systematized and judicious observation 
of actions and for neutrality of professors’ decisions.(10)

Furthermore, the Creighton Competency 
Evaluation Instrument (CCEI), which was built with 
the aim of evaluating clinical competencies in a sim-
ulation environment, went through translation and 
cross-cultural adaptation into Brazilian Portuguese. 
It was entitled in this version as Instrumento 
Creighton para Avaliação de Competências Clínicas 
(CCEI-Br), Brazilian Portuguese version. 

Competency evaluation in a simulated environ-
ment is still a recent practice in Brazil as there is pre-
dominance of simulation use for skills assessment, 
with the use of checklists created by professors, and 
competencies evaluated in real clinical practice. 
Moreover, Brazilian research is mostly concerned 
with proving the efficiency of simulation practice. 
This translation and adaptation was important, 
therefore, because until then there were no instru-
ments available in Brazil with this objective and di-
rected to this practice.(11,12)

Thus, this work aims to verify the construct 
validity and evaluate the reliability properties of 
CCEI-Br.

Methods

This is a methodological and quantitative study, 
which followed the Pasquali’s methodological 
framework recommendations.(13) The study was de-
veloped in the clinical simulation laboratory of a 
federal public university in southern Brazil and in a 

Conclusão: O Instrumento Creighton para Avaliação de Competências Clínicas versão português, Brasil, foi considerado válido e confiável para uso em todo 
o território nacional.
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en todo el territorio nacional.
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form online, using a platform for creating free sites, 
from March to July 2019. The study population 
consisted of nurses and/or nursing professors from 
all over the country who used clinical simulation in 
their practices. 

Recruitment took place via e-mail with invi-
tation to experts from the field of clinical simu-
lation in nursing and their indication; through 
dissemination in research groups and by active 
search on platform lattes, available at the website 
of the Brazilian National Council for Scientific and 
Technological Development (Conselho Nacional de 
Desenvolvimento Científico e Tecnológico, abbreviat-
ed CNPQ), using the guide subject and with the 
descriptors clinical simulation and nursing.

Sample was therefore selected using non-prob-
abilistic sampling for convenience. A total of 221 
emails were triggered, with a conversion of 30 pro-
fessionals who agreed to participate. The instrument 
used for data collection was the CCEI-Br, a trans-
lated and adapted version of the original CCEI, de-
veloped in 2008 by the University of Creighton, in 
the state of Nebraska, U.S.A.(14) Four years after the 
original version was created, the CCEI was revised 
to meet the concepts and terminologies of Quality 
and Safety Education for Nurses (QSEN), with 
23 dichotomous classification behaviors between 
and demonstrates/does not demonstrates competency 
(demonstra/não demonstra competência) (0 to 1) and 
not applicable (não se aplica). Such classifications 
were distributed into evaluation, communication, 
clinical judgement, and patient safety.(15) 

The CCEI was validated, with 31 teaching ex-
perts from the U.S. territory. On this occasion, a 
Cronbach’s alpha of 0.979 and a 79.4% agreement 
percentage were found among the specialists.(11) In 
Brazil, in the translation and cross-cultural adapta-
tion stage, a Cronbach’s alpha of 0.897 was found, 
considered an excellent internal consistency and a 
100% agreement percentage among specialists.(14)

The operationalization of this study took place 
in stages, beginning in the elaboration and record-
ing of two clinical simulation scenarios with equal 
themes and divergent performances. This need 
arose to respond to the hypothesis created that the 
instrument would be able to discriminate the diver-

gent actions of two participants, in experimentally 
produced scenarios, as recommended by Pasquali’s 
experimentation technique for construct validation.

The two recorded scenarios were identical and 
were based on a simulated practice on altered level 
of consciousness, caused by hypoglycemia, which 
contemplated all items of the CCEI and which dif-
fered only by the divergent performance of the two 
students. For the elaboration of the scenarios, Jeffries 
and Waxman’s methodological recommendations 
were followed.(4.16) The theme chosen followed the 
latest guidelines of the Brazilian Diabetes Society.(17)

  The scenarios were composed of a patient (ac-
tor), an intern (student support) and a nurse (stu-
dent who would be evaluated). When starting the 
scenario, the student encountered the patient un-
conscious and the intern in despair because she had 
just talked to the patient. The objective of the sce-
nario was for the student to identify the cause of the 
patient’s non-responsiveness, identifying vital signs 
and checking blood glucose, and proceed with the 
correct intervention, which would be administra-
tion of glucose, according to medical prescription 
and hypoglycemia protocol available.

After audiovisual recording of the scenarios, a 
pre-test was applied with five invited professors/
nurses who knew the simulation method, so that 
they could evaluate the students’ performance in 
both scenarios. At the time, pre-test participants 
watched the two recorded scenarios and evaluated 
the performance of students using the CCEI-Br. 
Then, with the objective of covering the largest 
number of participants, a website was built, so that 
it was possible to provide the participating popula-
tion with the step by step of how to respond to the 
survey, the recorded scenarios, the CCEI for evalu-
ating the scenarios and guidance guides.

In data collection, participants who agreed to the 
Informed Consent Form (ICF) accessed the link on 
the website available in the invitation email and eval-
uated the students’ performance with the support of 
the previously prepared discussion sheet. This sheet 
contained the minimum behaviors expected from 
each student, for each item, with the objective of es-
tablishing an evaluation standard. The collected data 
was stored in a Microsoft Excel 2016 spreadsheet. 
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In data analysis, the instrument’s construct va-
lidity and reliability were evaluated. For construct 
validity, two techniques were chosen, among the sev-
eral ways to validate. The first concerns experimen-
tation, described by Pasquali as the best technique 
for analysis by hypothesis, which is the instrument’s 
ability to discriminate criteria groups. In this case, it 
was necessary to formulate a hypothesis: the instru-
ment would be able to discriminate the divergent 
performances of two participants in experimental-
ly-produced scenarios. Thus, comparative statistical 
analysis was used, with the Statistical Package for 
the Social Sciences (SPSS®), version 25.0.

The second technique was behavioral analysis of 
the construct, in which the correlation between items 
is analyzed, with calculation of the phi correlation co-
efficient (Φ). This coefficient is the one of choice for 
dichotomous instruments, ranging from -1 to +1. The 
interpretation of this coefficient followed the classifi-
cation: weak (0 <phi <0.1), fair (0.1≤phi <0.3), mod-
erate (0.3≤phi <0.5), strong (0.5≤phi0.7), very strong 
(0.7≤phi <0.9), and perfect (0.9≤phi≤1).(18) In the sta-
tistical analysis, the Free R Statistical Software was used, 
with the use of the psych package.

 In assessing reliability, two criteria were ana-
lyzed, according to the framework. The first referred 
to the test equivalence, which is related to the de-
gree of agreement between observers. In this con-
text, the Fleiss Kappa coefficient of agreement was 
used, ideal for analyzes with more than two observ-
ers, with support from the Free Statistical Software 
R, irr package. The reference values for this coeffi-
cient were poor (<0.00), slight (0.00 to 0.20), fair 
(0.21 to 0.40), moderate (0.41 to 0.60), substantial 
(0.61 to 0.80) and almost perfect (0.81 to 1.00).

The second reliability criterion was internal con-
sistency analysis. To that end, the Kuder-Richardson 
coefficient (KR20) was used, specific for tests with 
dichotomous items and which can vary from 0 to 1. 
The interpretation of the KR20 results followed the 
slight (KR20 <0.50), moderate (0.50≤KR20 <0.8) 
and substantial (KR20≥0.80) classification. In this 
case, the statistical analysis was performed with the 
aid of the Statistician Free R, DescTools package.

This study met the criteria contained in Resolution 
466 of December 12, 2012. The Research Ethics 

Committee of Universidade Federal do Paraná ap-
proved the study, under Opinion 3,175,444.

Results

The sociodemographic characterization was pre-
sented with a majority of females (80%), with ties 
to public institutions (76.7%) and with at least a 
master’s degree (90%). The experience of at least 
two years with the simulation was proven by 76.7% 
of the participants, of whom 69.6% were more than 
five years old. Almost all regions had representatives 
in the sample, with the exception of northern Brazil.

In validation, with analysis by hypothesis, 20 of the 
23 items diverged between the two scenarios, with sig-
nificant results (p <0.05). Clinical judgement showed 
significant results in eight of the nine items, with the 
exception of item 16 (reflects on clinical experience) 
(p=0.456). In patient safety, two of the six items pre-
sented results that reject the elaborated hypothesis (p> 
0.05). They are item 20 (administers medications safely) 
and item 23 (reflects on potential hazards and errors). 

As for behavioral analysis of the construct, there 
was a correlation between all items, which ranged 
from moderate to substantial. Evaluation showed 
fair to substantial phi correlation coefficients (phi: 
0.370 to 0.557) in both scenario 1 and scenario 
2. In communication, item 8 (acts professionally) 
in scenario 2 did not show any correlation, due to 
invariance in responses. The other items showed a 
predominance of results considered slight, with phi 
values between 0.1 and 0.3 for both scenarios.

For clinical judgment, the correlations varied 
from poor to high, with a predominance of slight 
correlation in scenario 1 and moderate in scenario 
2. The results of patient safety showed similar cor-
relations to clinical judgment. The two scenarios 
were compared item by item regarding the phi cor-
relation coefficient, as shown in Table 1. Most items 
showed a poor or negative correlation.

In relation to the reliability test equivalence, the 
Fleiss Kappa degree of agreement and the percent-
age of agreement were calculated, by domain and for 
each scenario, as shown in Table 2 below. Scenarios 
1 and 2 showed a Fleiss Kappa level of agreement 
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of 0.282 and 0.408, considered respectively fair and 
moderate and the percentage of agreement for sce-
narios 1 and 2 was 81% and 63%, respectively. 

As for the internal consistency to measure the 
reliability of the CCEI, Table 3 shows that the 
KR20 reliability coefficient was 0.717 for scenario 
1, considered moderate, and 0.805 for scenario 2, 
classified as substantial consistency. All domains, if 
excluded, have a negative impact on the general re-
liability score of the scale. 

Patient safety is the one with the greatest varia-
tion in KR20, from 0.275 in scenario 1, to 0.625 

Table 1.  Correlation matrix of the comparative phi coefficient 
between items in scenarios 1 and 2
Scenario 1 versus 
Scenario 2 item2

Phi correlation 
coefficient

Scenario 1 versus 
Scenario 2 item

Phi correlation 
coefficient

1 0.062 13 N/A

2 N/A 14 -0.141

3 0.062 15 0.060

4 0.034 16 -0.449

5 0.064 17 0.208

6 0.204 18 -0.141

7 0.073 19 -0.256

8 N/A 20 -0.254

9 -0.068 21 0.090

10 0.152 22 -0.099

11 -0.082 23 0.156

12 N/A - -

N/A - unable to calculate the correlation

Table 2. The Fleiss Kappa degree of agreement and percentage of agreement for each scenario
Total of items Fleiss kappa P value % agreement Agreement degree

SC
EN

AR
IO

 1

GENERAL 23 0.282 <0.001* 81 Fair

Evaluation 3 0.022 0.392 89 -

Communication 5 0.356 <0.001* 88 Fair

Clinical judgment 9 0.173 <0.001* 86 Mild

Patient safety 6 0.281 <0.001* 63  Fair

SC
EN

AR
IO

 2

GENERAL 23 0.408 <0.001* 63 Moderate

Evaluation 3 0.008 0.783 96 -

Communication 5 0.546 <0.001* 78 Moderate

Clinical judgment 9 0.225 <0.001* 61 Fair

Patient safety 6 0.289 <0.001* 36  Fair

p – McNemar test

Table 3. Kuder-Richardson reliability coefficient for each scenario and by domain
Scenario 1 Scenario 2

Confidence interval (95%) KR20 KR20
GENERAL 0.717 0.805

EV
AL

UA
TI

ON ITEMS 0.633 0.494 

1 – Obtains pertinent data 0.434 0.000 

2 – Performs follow-up assessments as needed 0.658 0.659 

3 – Assesses the environment in an orderly manner 0.541 0.000 

CO
M

M
UN

IC
AT

IO
N

ITEMS 0.201 0.404 

4 – Communicates effectively with intra/interprofissional team (TeamSTEPPS, SBAR, Written Read Back Over) 0.215 0.340 

5 – Communicates effectively with patient and significant other (verbal, nonverbal, teaching) 0.137 0.187 

6 – Documents clearly, concisely, & accurately -0.058 0.369 

7 – Responds to abnormal findings appropriately 0.137 0.381 

8 – Promotes professionalism 0.215 0.431 

CL
IN

IC
AL

 J
UD

GE
M

EN
T

ITEMS 0.601 0.749 

9 – Interprets vital signs (T, PA, FR, FC, Pain) 0.583 0.734 

10 – Interprets lab results 0.609 0.725 

11 – Interprets subjective/objective (recognizes relevant from irrelevant data) 0.510 0.729 

12 – Prioritizes appropriately 0.528 0.761 

13 – Performs evidence based interventions 0.610 0.661 

14 – Performs evidence based rationale for interventions 0.610 0.691 

15 – Evalutes evidence based interventions and outcomes 0.512 0.742 

16 – Reflects on clinical experience 0.497 0.751 

17 – Delegates appropriately 0.627 0.718 

PA
TI

EN
T 

SA
FE

TY

ITEMS 0.275 0.625 

18 – Uses patient identifiers 0.364 0.636 

19 – Utilizes standardized practices and precautions including hand washing 0.127 0.586 

20 – Administers medications safely -0.104 0.496 

21 – Manages technology and equipment 0.253 0.598 

22 – Performs procedures correctly 0.475 0.602 

23 – Refletcs on potential hazards and errors 0.069 0.552 
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in scenario 2. Clinical judgment, on the other hand, 
is the one that presents the best reliability values, if 
analyzed in isolation, with KR20: 0.601 for scenar-
io 1 and KR20: 0.749 for scenario 2.

Discussion

The results of this study allowed for construct val-
idation and confirmation of the CCEI’s reliability. 
This allows teachers and nurses from all over the 
country to be provided with an instrument capa-
ble of estimating the clinical competence of nurs-
ing students and professionals who are evaluated in 
high-fidelity clinical simulation scenarios. It is be-
lieved that these results may contribute especially to 
the development of clinical competencies while still 
training nursing students.

With regard to sociodemographic characteriza-
tion, the sample consisted mostly of female partici-
pants, a characteristic closely related to the nursing 
profession until today, although the proportion of 
males has increased in classrooms of undergraduate 
courses.(19) The participating professors and nurses 
were predominantly from public institutions and 
had a master’s degree as the last degree of instruc-
tion. This result is justified by predominance of sci-
entific production in public institutions.(20)

In construct validation, conceptual analyzes of 
each domain were taken into account. Regarding 
analysis by hypothesis, evaluation and communica-
tion presented results that confirmed the hypoth-
esis elaborated. These same domains, related to 
the behavioral analysis of the construct, presented 
moderate and substantial phi correlation coeffi-
cients for evaluation and slight for communication, 
in both scenarios. A poor correlation was obtained 
by comparing the items from the domains in the 
two scenarios, which allowed us to conclude that 
the aforementioned domains proved the construct 
validation.

The phi correlation coefficient is considered the 
choice for the most current psychometric theory, 
called Item Response Theory. It is often used in fac-
tor analysis, which was not analyzed in this study. 
For this reason, it is necessary to point out that, in 

general, samples greater than 50 participants are 
recommended, which was not the case and which 
may justify the results below the expected for this 
coefficient.(21) Moreover, the number of items in 
each domain directly influences the results of the 
correlation coefficient.(13) Given this context, it is 
emphasized that the phi correlation coefficient was 
not verified in isolation in this study. 

With regard to clinical judgment, item 16 (re-
flects on clinical experience) was the only one that 
presented non-significant results due to the num-
ber of not applicable options noted. This happened 
because the evaluators, for mastering simulation, 
reported in the observation that this item should 
be analyzed at the time of debriefing. Debriefing is 
the step that happens after the simulated scenario, 
which was not covered in the recording.

As for the correlation coefficient of clinical judg-
ment, there was a prevalence of slight to moderate 
correlations in both scenarios, and poor or negative 
when the scenarios are compared. It is noted that 
more substantial internal consistencies were high-
lighted in the results of scenario 2 related to the 
correlation coefficients, justified by the facilitated 
judgment of the student’s poor performance in this 
scenario. This resulted in more does not demonstrate 
competency and less not applicable.

Regarding the assessment of scenario 1, relat-
ed to this domain, it was noticed that despite the 
guidelines to follow the minimum behaviors pre-
viously defined, nurses inevitably judged from the 
perspective of their backgrounds and values and 
found it difficult to establish a response pattern, 
as confirmed nursing literature.(22) Based on this, it 
can be concluded that the category of clinical judg-
ment competence demonstrated findings that allow 
to confirm construct validation

Regarding patient safety, only items 20 (admin-
isters medications safely) and 23 (reflect on poten-
tial hazards and errors) did not show significant re-
sults related to the hypothesis of divergence. Item 
23 presents the same justification as item 16 and is 
related to debriefing. With respect to item 20 (ad-
ministers medications safely), there were differences 
of opinion on the performance of the student in 
scenario 1. 
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Participants reported in the field observation of 
the instrument: “I found it difficult to answer some 
questions as they covered more than one statement 
and sometimes only one had been followed correct-
ly. For example, she does not wash her hands, but 
uses the glove” (participant 13). The patient safety 
topic consists of a complex discussion involving one 
of the international goals for ensuring patient safety, 
established by the World Health Organization and 
therefore subject to greater rigor in the performance 
evaluation.(23) 

In relation to the correlation coefficient of this 
domain, substantial coefficients were found in sce-
nario 2 as well as in the other domains and prev-
alence of slight to moderate correlations. When 
comparing the scenarios, the items in this domain 
showed poor or negative correlations, which al-
lowed us to conclude that patient safety presented 
results that confirm the construct validation.

The CCEI reliability, related to equivalence, 
was confirmed with the Fleiss Kappa coefficient of 
agreement considered fair for scenario 1 and mod-
erate for scenario 2, with values of 0.282 and 0.408. 
In validating the original scale, the authors found 
agreement coefficients also classified as fair and 
moderate, with values 0.316, 0.453 and 0.443.(15) 

The CCEI validated in the Spanish version 
found Kappa coefficient of agreement values of 
0.80, but it is noteworthy that the study finalized 
the scale with only 22 items and the choice analy-
sis method was different from the current study.(24) 
The Fleiss Kappa coefficients of the domains in this 
study showed results inversely proportional to the 
agreement percentages; were justified by analysis of 
existence of random error that the Fleiss Kappa co-
efficient uses, in contrast to the percentage of agree-
ment, which only assesses the gross agreement of 
the evaluators.(25) 

Internal consistency, calculated with the KR20 
reliability coefficient, showed values of KR20: 
0.717 for scenario 1 and KR20: 0.805 for scenar-
io 2, was classified as moderate and substantial, re-
spectively. The original version of the CCEI found 
internal consistency values greater than 0.90. It is 
noteworthy that the coefficient used in this case was 
Cronbach’s Alpha.(15) 

In the Spanish version, the internal consistency 
found was 0.839, classified as substantial.(24) About 
the Brazilian version, still in the translation stage, 
Cronbach’s alpha of 0.897 was found.(14) Some au-
thors found lower values of internal consistency 
when using the KR20 coefficient, with values of 
0.701 and 0.803, for dichotomous scales, consid-
ered moderate and substantial consistency.(26) 

The validation and reliability verification process 
followed the guidelines of the methodological frame-
work and presented limitations with regard to the 
availability of other valid and reliable instruments. 
Such instruments were built with the same objective, 
and that would allow verification of other types of 
validation. Furthermore, the study had limitations re-
garding the recruitment of participants, which, due to 
being via email, ended up allowing a slight conversion 
of those who agreed to contribute to the research.

Conclusion

This study met the objective of validating the con-
struct and testing the reliability of the Brazilian 
Portuguese version of the CCEI. The statistical and 
theoretical analyzes carried out prove that the in-
strument was able to discriminate the divergent sce-
narios. In addition, the findings of the correlation 
coefficients were considered acceptable, in associa-
tion with the theoretical discussion. These results 
confirmed the instrument’s construct validation. 
Reliability analysis showed equivalence parameters 
considered, in general, fair and moderate, for the 
two scenarios and parameters of internal consis-
tency considered moderate and substantial. Thus, 
it can be concluded that the referred instrument 
has good internal consistency and is considered re-
liable to measure the clinical competence of nursing 
students/professionals, when evaluated in clinical 
simulation.
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