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Abstract
Introduction: The adoption of measurement instruments such as the Objective Structured Clinical Examination (OSCE) is

essential to assess clinical competencies in nursing students.

Objective: The purpose of this study is to develop an OSCE, analyze its validity and reliability in the nursing curriculum and

measure self-assessment, stress and satisfaction.

Methods: The observational validation study of a measurement instrument was carried out in two phases: the design and

development of the OSCE and validity and reliability analysis.

Results: A total of 118 students participated in the study. Ten scenarios were designed that incorporated six competency

components extracted from the curriculum. Good results were obtained in face validity, content validity (CVI .82-.95), cri-

terion validity (r= .71, p < .001), and reliability (α Cronbach .84). Satisfaction and stress scores were high, and self-assessment

scores were lower than the scores obtained.

Conclusion: A rigorously designed OSCE provides a reliable and valid method for assessing the clinical competence of nurs-

ing students.
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Introduction/Background
The evaluation of clinical competencies is an essential condi-
tion of the education of health professionals (Mitchell et al.,
2009). Nursing competency is considered an integrative
ability of clinical knowledge, judgment, skills, attitude, and
beliefs, necessary to effectively perform the nursing role in
specific practice settings (Brown & Crookes, 2016).

The assessment of these competencies is a complex
process if the aim is to ensure that nurses are suitable for pro-
fessional practice, regardless of the environment in which it
is carried out (simulation or clinical practice) (Hodges
et al., 2019). Recent studies have shown that nurses with a
higher level of competency will deliver high-quality, safe
and cost-effective health care (Furuki et al., 2023; Kim
et al., 2017; Koota et al., 2021; Melnyk et al., 2018, 2020).
However, the conventional assessment methods used for
clinical competency assessment remain a cause for concern
because examiners may not have complete objectivity and
standardization throughout the assessment process (Harden,

2016). In the assessment of nursing competencies, in
general, there are three main types of assessment of clinical
competencies: observation, self-assessment and a combina-
tion of both; the most common of all is structured observation
using rubrics (Reljić et al., 2017). Wu et al. (2015) indicated
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the need to develop a complete clinical evaluation method
with adequate validity and reliability to assess the clinical
competence of nursing students.

The Objective Structured Clinical Examination (OSCE) is
an instrument that uses simulation to assess clinical skills in
planned scenarios with maximum objectivity (Harden &
Gleeson, 1979). It has been reported that it is a feasible
method to assess the competence in health education of
undergraduate and postgraduate students (Harden, 2016;
Najjar et al., 2016) without putting the student or the
patient at risk and allowing the evaluation of competencies
in a clinical context (Bates & Singh, 2018).

Review of Literature
In the literature, good practice guidelines for the use of the
OSCE are established to provide an evidence-based approach
to guide academics in maximising the benefits of this educa-
tional strategy (Nulty et al., 2011) and improve student learn-
ing (Kelly et al., 2016), guidelines to help teachers implement
this instrument within studies (Henderson et al., 2013) and
guidelines on the implication of this form of assessment in
the training of nursing students (Johnston et al., 2017;
Navas-Ferrer et al., 2017). The Good Practice Guidelines
cover all aspects of this complex assessment including
content, a comprehensive scoring guide, competency compo-
nents, a sequential approach to the entire process, a suppor-
tive technical environment, feedback and transfer to practice.

In recent years, this assessment method has gained atten-
tion in nursing education. This is due to the different advan-
tages it provides, such as the evaluation of competencies with
objective criteria and its usefulness for evaluating communi-
cation skills; it helps students develop their confidence and
makes them feel better prepared for clinical practice. In addi-
tion, ensuring safe practices (Smrekar et al., 2017) contrib-
utes to the quality of nursing education.

Nursing students perceive OSCE as a valuable and a pos-
itive experience (Johnston et al., 2017). However, the OSCE
also has some limitations, such as the high levels of stress and
anxiety it produces in participants (Johnston et al., 2017;
Majumder et al., 2019; Vincent et al., 2022). In addition to
the complexity and high economic cost of implementing
this evaluation in the nursing curriculum (Goh et al., 2019;
Palese et al., 2012).

Currently, there is a great diversity of OSCEs described.
However, scientific evidence supporting the effects of the
OSCE on nursing education compared to other educational
tools is limited (Montgomery et al., 2021). Although
several studies show the content of the OSCE and the
nature of its evaluation, there are few that determine the
validity and reliability of the OSCE for the evaluation of clin-
ical competencies in nursing students (Goh et al., 2019; Lee
et al., 2020; Montgomery et al., 2021).

For this reason, the objective of this study was to develop
an OSCE, analyze its validity and reliability as an instrument

for measuring clinical competencies in the nursing curricu-
lum, and measure self-assessment, stress, and satisfaction
in third-year of nursing students.

Methods

Design
This research involved an observational study to validate a mea-
surement instrument and consisted of two phases: Phase
I. Design and development of the OSCE, and Phase II. Validity
and reliability analysis. The study period was September 2017
to July 2019.

Sample and Inclusion/Exclusion Criteria
A convenience sampling was carried out, and third-year stu-
dents in the nursing program at TecnoCampus (a center
attached to the Pompeu Fabra University) were included in
the study. By implementing an OSCE at the end of the
third year, students and teachers have the opportunity to
establish individual learning goals for the fourth year,
during which they engage in extended periods of clinical
practice aligned with the curriculum.

Ethical Consideration
All the procedures in this study were carried out in accordance
with the Declaration of Helsinki and were approved by the
TecnoCampus Institutional Research Ethics Committee (N°
CE-001-20140313).

All participants were informed and provided with written
information, and informed consent was obtained from students
before they participated in the OSCE. There was no penalty for
not participating in the study. Data collection occurred follow-
ing the completion of voluntarily signed consent.

Phase I. Design and Development of the OSCE
To develop the OSCE model, a tiered approach was followed
through the design steps, definition of competency components,
identification of examination tasks, station writing and review,
and standard setting (Khan et al., 2013; Wass et al., 2001).

For this, an “OSCE Committee” was created, formed by a
group of 10 experts, consisting of teachers of nursing, nurses
and simulation experts. One expert had a doctorate, three
were PhD candidates, three had master’s degrees, and two
were specialists. Of the seven nursing teachers, four were
responsible or members of the clinical simulation team, all
were responsible for different subjects of the nursing
program, and four continued as clinical nurses. The three
external nurses were also experts in clinical simulation.

The OSCE assessment was developed and implemented in
terms of feasibility, objectivity, validity, reliability, educa-
tional impact and acceptability.
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The evaluation was based on results obtained from the stu-
dents’ scores (measured with the detailed evaluation rubrics of
each station that have been elaborated and validated during the
first phase of this study), the perception of the level of acquisition
of competencies of the students (measured on a self-development
scale from 0 to 10 for each competency component) and the level
of stress before the test (assessed on a self-development scale
from 0 to 10) through self-administered questionnaires.

In addition, student and evaluator satisfaction was also
assessed using self-administered questionnaires including
items related to the previous information received, the time allo-
cated to each station, the duration of the OSCE, the level of sce-
nario preparation, the clarity of documentation, the support
during testing, and the relationship with the evaluator and
student. Each item was evaluated on a scale of 0 to 10.

Phase II. Validity and Reliability Analysis. Statistical
Analysis
To ensure face validity, the guidelines are followed in terms of
completion, number of simulated patients, maximum evaluation
items for each station, number of students per round and the use
of different evaluation systems (Kelly et al., 2016).

To examine the validity of the content, eight nursing
experts representing different healthcare settings were invited
to perform content validation of the checklist. The checklist
included the evaluative items for each station as well as the
scoring criteria. The criteria established to be part of the
expert panel were to have a minimum of 10 years of experience
as a nurse and more than 3 years in clinical simulation. The
nursing experts were requested to rate each item according to
its relevance using a scale from 1 to 4 (1= not relevant, 2=
somewhat relevant, 3= quite relevant, and 4=very relevant).
A comment section was also provided for each item so that
the reviewers could provide qualitative response. A content
validity index (CVI) of 0.8 or higher was measured as valid
and signaled the representativeness and clarity of the checklist
items (McGartland-Rubio, 2005; Wynd et al., 2003).

The criterion validity indicates the relationship of the
score of each participant with a gold standard that guarantees
the measurement of what is desired. Currently, there is no
instrument that measures competencies in a recognized way,
and in similar studies, no correlation of the grades obtained
by students at the OSCE and grades obtained with other assess-
ment methods has been found (Navas-Ferrer et al., 2017). For
this reason, and to guarantee that the scenarios represented
real clinical practice, that the rubrics made it possible to
measure the expected competencies and were capable of detect-
ing professional competence, nurses with 5 years of experience
participated in the OSCE as references, so their results and those
of the students could be compared. Pearson’s correlation coeffi-
cient was used to examine the strength of the relationship
between the students’ total scores and the nurses’ global
measure, giving a measure of criterion validity.

To examine the reliability of the OSCE, in terms of internal
consistency of scale scores, Cronbach’s alpha coefficients were
calculated considering the following values (DeVellis & Thorpe,
2021):≥ .90, excellent;.80-.89, well;.70-.79, acceptable;.60-.69,
questionable;.50-.59, poor; i <50, unacceptable.

All statistical analyses were performed using Jamovi
Software to generate descriptive and inferential statistics
(The Jamovi Project, 2020).

Procedures
The researcher explained the purpose and development of the
study to all the students enrolled in the subject “Clinical
Practicum III” of the 3rd quarter of the 3rd year, the informa-
tion sheet was delivered, and all the students who wanted to
participate in the study signed the informed consent form.

Before the OSCE, the students were received in a class-
room where the dynamics were explained again; they were
able to listen to the audio sound indications that indicated
the times, and possible doubts were resolved. In addition,
they were given the questionnaire of perception of acquired
competencies and levels of stress. Each student finished the
round according to the established schedule, completing the
10 stations; each station lasted 12 min (2 min to read the
case and 10 min to resolve the scenario).

At the end of the OSCE, students and evaluators reported
their level of satisfaction.

Results
An OSCE model was developed, implemented and evaluated.

Phase I. Design and Development of the OSCE
The model developed was characterized by a) integrating the
knowledge and skills worked on in all subjects from previous
years to the end of the third year, b) focusing on the assess-
ment of skills in a variety of areas (pediatrics, pharmacology,
mental health, specialty hospitalization and primary educa-
tion), c) adjusting to the level of third-year students focusing
on the evaluation of the skills acquired through early clinical
exposure from the first year and simulation-based education
developed in the curriculum and d) resource efficiency.

The “OSCE Committee” grouped into six competencies com-
ponents of all the competencies extracted from the curriculum up
to the third year: critical thinking, technical skills, knowledge,
communication skills, ethical aspects and interpersonal skills.

Ten OSCE scenarios were designed that incorporated the
six competency components with different weights. All sta-
tions were workstations. To ensure OSCE feasibility in our
context, a rest station was not included. OSCE stations
were designed to cover general clinical nursing content and
skills. The OSCE consisted of five stations with a Human
Patient simulator (stations 1, 2, 5, 8 and 9), three standardized
patient stations (stations 3, 4 and 10) and two silent written
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stations (stations 6 and 7). The scenarios were created based
on real clinical cases and written in detail. The general design
is collected in the specifications table (Table 1).

The OSCE was performed for three days. For this reason,
a total of 30 clinical cases were developed as contents of the
test, adapting the cases to the competencies being assessed
and their percentage load. The “OSCE Committee” ensured
that each case was independent of the rest within the same
day of trial to ensure its variability. Each scenario consisted
of a description of the case, the competencies being assessed,
the activity to be carried out, the role of the actor or evaluator,
a checklist of the scenario (material and human resources by
logistics and test preparation staff), an evaluation rubric and a
station number identification poster.

A detailed evaluation rubric was designed for each station
defining the items that assessed the competencies as well as
the weights of the competency components of each station.
The weight assigned to each competency varies according to
the importance inside the scenario. The grade for each item
was assessed with 0 (not done or done poorly) or 1 (done cor-
rectly). Finally, a personalized assessment book was created for
each participant with the 10 assessment rubrics and the calcula-
tions made. This book was introduced to the university domain
in the Google Drive system and was shared only by reviewers
and evaluators. The evaluators also had the evaluation rubrics in
paper format in case any informatics problems arose in the
system during the evaluation. The approval criteria used the
overall rating score (score≥50).

The OSCE examiners were nursing teachers with > 5
years of clinical experience and > 5 years of academic expe-
rience. A total of 10 evaluators and 3 logistics assistants were
recruited and trained on their intended exam tasks. In this
study, evaluators received an 8-h OSCE scenario training
session from the OSCE coordinator, who had extensive expe-
rience in clinical simulation and OSCE assessments.

All examiners met with the “OSCE Committee” to analyze
and discuss possible inconsistencies in the evaluation items,
used instant feedback systems, and were able to consult the sce-
nario checklist sheet before initiating the OSCE.

Phase II. Validity and Reliability Analysis

Sample Characteristics
A total of 118 students participated in the study. The average
age of the participants was 25.82 years, 82.2% (n= 97) were
women, 60.16% (n= 71) had combined studies with a job,
and only 39.83% (n= 47) were dedicated solely to studying.
Of the 14 nursing professionals who participated, 71.42%
were women with a mean age of 36.15 years.

Validity
Face validity was ensured during the planning phase to guar-
antee the applicability and acceptability of the OSCE. The

CVI was calculated for the items of all rubrics and ranged
between .82 and .95, which represents good content validity.
None of the items were withdrawn during CVI because they
met the agreements recommended (Polit et al., 2007).

The relationship between the total scores of the students
and the global measure of the nurses had a statistically signif-
icant positive correlation (r= .71, p < .001).

Reliability
The analysis and reliability of the general scale of the OSCE
were examined from the responses of the 118 participants,
and the results are listed in Table 2. The results of the
scores obtained by the professionals are superior but of
similar tendency in all the competency components: a score
of 9.02 (DS: .7, [7.9–10]) in Communication, 9.45 (DS:
1.29 [6.1–10]) in Interpersonal Skills, 6.66 (DS: .92 [4.8–
8.75]) in Critical Thinking, 8.16 (DS: .84, [6.3–8.93]) in
Technical Skill, 6.55 (DS: .82, [5.55–8.0]) in Knowledge
and 7.5 (DS: 2.07, [5–10]) in Ethical Aspects.

Regarding internal consistency, Cronbach’s alpha for the total
OSCEwas .84, while the coefficients for the competency compo-
nents were Communication (.86), Interpersonal Skills (.83),
Critical Thinking (.92), Technical Skill (.91), Knowledge (.89)
and Ethical Aspects (.79).

The general perception of competencies acquired by par-
ticipants up to the time of the OSCE was lower in relation to
the score obtained in each competency (Table 2).

The pre-OSCE stress level was 8.4/10 (DS 1.41) for stu-
dents and 7.0/10 (DS: 1.68) for professionals.

The results of the degree of satisfaction are shown in
Table 3.

Discussion
This was the first OSCE implemented in the nursing program
at this university to assess clinical competence, and it shown
acceptable reliability and validity. In this study, six compe-
tence components were included in the OSCE as a result of
the analysis and consensus carried out by the OSCE
Committee according to the nursing study plan.

Numerous studies have investigated the validity of the
OSCE to determine the results of the evaluation, which are
related to other exams and discriminate between candidates.
These studies indicate that OSCEs can have face, content,
construction, and concurrent validity. As in previous
similar studies (Goh et al., 2016; Lee et al., 2020), the
present study showed that all OSCE stations had good
content validity.

The 10 OSCE stations were proposed by the experts due
to their relevance to assess the clinical competence of under-
graduate nurses according to the competency components
determined with a CVI of .82 to .95.

Some interesting observations may lead to additional
discussion.
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Previous investigation suggested that there was a positive
correlation between the number of stations and reliability
(Yamada et al., 2017). The overall reliability in the present
study was 0.84, which is a good level of reliability for certi-
fication tests (LaRochelle et al., 2022; Lee et al., 2016). The
number of stations in this OSCE was therefore appropriate to
assess clinical competence.

Some studies suggest minimum test lengths of 3–4 h and a
minimum of 10 stations for good reliability (Wass et al.,
2001). However, in this study, we adopt a length of 2 h and
10 stations, determining 12 min for each station. Organizing
an OSCE of more than two hours, taking into account all the
students enrolled, is costly and time-consuming and requires
considerable human and infrastructure resources. However,
such a long test duration can lead to low OSCE reliability due
to tester and student burnout. In this sense, an effective and fea-
sible OSCE has been designed to assess the clinical competence
of nursing students. Although preparing to perform an OSCE is
time-consuming and requires careful planning, including this
type of assessment in the teaching program offers a valuable
aid in assessing clinical performance.

It should be noted that the skills with the lowest scores were
critical thinking and knowledge, both directly related. These
results can be attributed to the fact that the students study to
pass the exams, and during clinical practice, they focus
mainly on working on more technical skills. Incorporating an
OSCE during the curriculum allows the student to determine
his or her level of competence and establish individual objec-
tives during the training. In addition, it allows teachers to gain
better knowledge about the group and incorporate cases into
teaching that facilitate the integration of knowledge, skills and
behavior to improve their performance (Chen et al., 2021).

Given that OSCEs seek to provide objectivity and trans-
parency in the evaluation process, this explains to some
extent why they are acceptable to students, as well as the
high degree of satisfaction obtained in this study by students
and evaluators. This evaluation system can facilitate a posi-
tive impact on learning just because of the type of format.
In addition, the OSCE facilitated the task of the evaluators
through the standardization of tools without the need to inter-
fere by asking questions during the exam or writing com-
ments arguing the weighting.

Table 1. OSCE Specification Table.

Competencies

Scenario Clinical case

Evaluative

instrument C IS CT TS K EA Total

1 Pediatric care HPS 5% 20% 20% 45% 10% 100%

2 Bedridden patient care: diaper change and postural

change

HPS 10% 10% 20% 50% 10% 100%

3 Tracheostomy patient care SP 20% 10% 30% 40% 100%

4 Thoracic drainage and venous return bandage SP 5% 20% 50% 20% 5% 100%

5 Preparation and administration of medication HPS 10% 30% 30% 30% 100%

6 Identification of alterations (Clinical History) OQ/CR 100% 100%

7 Nursing Care Plan OQ/CR 10% 70% 20% 100%

8 Blood analysis extraction HPS 20% 20% 50% 10% 100%

9 Peripheral venous access cannulation HPS 20% 20% 50% 10% 100%

10 Health education for overweight patients SP 20% 20% 20% 40% 100%

HPS: Human Patient Simulator / SP: Standardized Patient / OQ: Open question / CR: Clinical Report

C: Communication / IS: Interpersonal Skills / CT: Critical Thinking / TS: Technical Skill / K: Knowledge / EA: Ethical Aspects

Table 2. Score Obtained from the OSCE and Perception of Acquired Competencies of Participants (N=118).

Score Perception of acquired competencies

Competencies Mean SD Min. Max. Mean SD p valor

Communication 8.37 0.85 5.40 10 6.72 1.03 < .001

Interpersonal Skills 8.10 1.25 5.50 10 6.36 1.07 < .001

Critical Thinking 5.83 0.96 3.70 8.64 6.43 1.07 < .001

Technical Skill 6.51 1.21 3.60 9.09 6.21 1.02 .043

Knowledge 5.79 1.44 2.75 8.60 6.59 0.84 < .001

Ethical Aspects 7.40 2.26 2.50 10 7.70 1.09 .10

SD: standard deviation.

OSCE score: 0 to 10 points. The higher the score, the higher the level of competence.

Scoring of the perception of the acquired competencies: 0 to 10 points. The higher the score, the higher the perception level of acquired competencies.
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Self-assessment is essential to advance learning, and it is
important to identify deficits to create improvement plans
(Pisklakov, 2014). Students have little experience in reflecting
on practice, so it is necessary to move toward self-assessment in
a gradual and accompanied manner (Siles-González &
Solano-Ruiz, 2016). Sometimes the differences between their per-
ception and that of the evaluator lead to erroneous conclusions, so
informed self-assessment is necessary (Wolff et al., 2017).

Strengths and Limitations
Student stress in the OSCE is widely described in the scientific
literature (Brighton et al., 2017; Cazzell & Rodriguez, 2011;
Johnston et al., 2017; Majumder et al., 2019; Mojarrab et al.,
2020) and it was considered one of the main limitations.

For this reason, training sessions were carried out to
reduce stress as recommended by different authors (Massey
et al., 2017; Stunden et al., 2015). Further, examiners were
given a set of rules to follow during the evaluation to avoid
increasing the stress on the students (Zamanzadeh et al.,
2021). Despite the high level of stress in the results obtained,
no student abandoned the assessment.

Another limitation of this study lies in the fact that the OSCE
was not compared with conventional evaluation methods.
However, learning enhancement was measured by evaluating
the self-efficacy of the participants or by using quantitative
improvements in OSCE scores. Furthermore, study participants
were not selected through random sampling. Therefore, gener-
alizations based on our results should be made with care.

Implications for Practice
The results of this study offer an objective and standard tool
to assess the clinical ability of nursing students in a situation
close to the clinical context. Furthermore, it is an appropriate
method to objectively measure and effectively address weak-
nesses in clinical evaluation. Along this line, this OSCE
allows further research into whether the knowledge acquired

in OSCEs is transferred to clinical practice and whether
simulation-based education is more effective in achieving
improved knowledge compared to traditional education.

Conclusions
A rigorously designed OSCE provides a reliable and valid
method for assessing the clinical competence of nursing stu-
dents. The implementation of OSCE in the nursing degree at
TecnoCampus (a center attached to the Pompeu Fabra
University) provides evidence of the reliability and validity
of this tool in assessing the students’ competency skills.
This study details the methodological process and the analy-
sis of the validity and reliability of an OSCE that can be used
as a reference for future studies.

Despite being a costly method (in terms of time and
resources) and one that generates a high level of stress, the
OSCE is presented as an evaluative method with high satis-
faction from students and evaluators.

Therefore, our OSCE could make a significant contribu-
tion to maintaining high standards of future nurses in our
country and be used as a valid and reliable tool in future
research studies on the effectiveness of clinical simulation.
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Table 3. Students’ and Evaluators’ Satisfaction.

Variables

Students

(%)

Evaluators

(%)

Previous information received 93 100

Time allocated to each station 83.2 95.0

Time allocated to complete the

evaluation

- 98

Duration of the OSCE 96.3 100

Scenario preparation 88.6 100

Clarity of clinical cases and

documentation

83.7 96

Support during testing 99.0 100

Relationship with the evaluator 98.2 -

Relationship with the student - 100

Overall satisfaction 89.3 96.4
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